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Pickering, Ontario / Pickering (Ontario)
--- Upon commencing the public hearing on Wednesday,
June 27, 2018 at 8:31 a.m. / L'audience publique
débute le mercredi 27 juin 2018 à 08 h 31

Opening Remarks

M. LEBLANC : Bonjour, Mesdames et
Messieurs.

Good morning.

Welcome to the continuation of

the Part 2 public hearing on the application by Ontario
Power Generation for the renewal of the Nuclear Power
Reactor Operating Licence for the Pickering Nuclear
Generating Station.
Please note where the emergency exits are.
There are two doors at the back of the room.

There are

bathrooms located near the entrance in the main lobby as
well as right here on the side.
During today's business, we have
simultaneous interpretation.
Des appareils d’interprétation sont
disponibles à la réception.

La version française est au

poste 2 and the English version is on channel 1.
We would ask that you please keep the pace
of your speech relatively slow so that the interpreters
have a chance to keep up.
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I would also like to note that this
hearing is being video webcast live and that the hearing is
also archived on our website for a three-month period after
the close of the hearing.
The transcripts will be available on the
CNSC website in about two weeks.
And to make the transcripts as meaningful
as possible, we would ask everyone to identify themselves
before speaking.
As a courtesy to others in the room,
please silence your cell phones and other electronic
devices.
Monsieur Binder, président et premier
dirigeant de la CCSN, présidera l'audience publique
d'aujourd'hui.
Mr. President...?
LE PRÉSIDENT:

Merci, Marc.

Good morning and welcome to the
continuation of the public hearing of the Canadian Nuclear
Safety Commission.

And welcome also to those joining us

via our webcast and teleconference.
Mon nom est Michael Binder, je suis le
président de la Commission canadienne de sûreté nucléaire.
For those of you who were not here
yesterday, I will begin by introducing the Members of the
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Commission.
To my left is -- you are always trying to
confuse me here.

To my left are Mr. Timothy Berube,

Ms Rumina Velshi and Dr. Marcel Lacroix; and on my right
are Dr. Sandor Demeter and Ms Kathy Penney.
We already heard from Marc Leblanc, the
Secretary of the Commission, and we also have with us
Ms Lisa Thiele, Senior General Counsel to the Commission.
Marc...?
MR. LEBLANC:
hearing.

So this is the third day of

We have heard so far the presentations from OPG,

CNSC staff, 20 intervenors, and have addressed several
written submissions.
Eighteen intervenors are scheduled to
present orally today.

Ten minutes are allocated for each

presentation, with the Commission Members having the
opportunity to ask questions after each presentation.
To help you in managing your time, a timer
system is being used.

The light will turn yellow when

there is one minute left and turn red at the 10-minute
mark.
At the end of the day or during the course
of the day we will be addressing the remaining written
submissions.
A request for a ruling under Rule 20 of
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the CNSC Rules of Procedure was filed by Canadian
Environmental Law Association yesterday requesting a
response by later today.

The Commission will not make a

determination by later today and will do so when it is
ready to do so.
We have in attendance, available for
questions from the Commission, representatives from
Environment and Climate Change Canada; Fisheries and Oceans
Canada; and the Office of the Fire Marshal and Emergency
Management.
We also have on call, available to answer
questions as opportune, representatives from federal or
provincial departments.
Your key contact persons will be Ms Louise
Levert and Ms Johanne Villeneuve from the CNSC Secretariat
staff.

They are at the back of the room.
The break for lunch will be from 12:30

until 1:30 approximately and we are planning a break for
dinner around 5:30, late afternoon.

There will be short

breaks in mid-morning and in the afternoon.
Mr. President....?
THE PRESIDENT:

Thank you, Marc.

So the first presentation this morning is
from the Power Workers’ Union, as outlined in CMDs 18-H6.69
and 18-H6.69A.
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I understand that Mr. Hyatt will make the
presentation.

Over to you.

CMD 18-H6.69
Oral presentation by the Power Workers' Union

MR. HYATT:

Thank you.

Good morning, Mr. President and Members of
the Commission.

My name is Mel Hyatt, I am the President

of the Power Workers' Union.
Thank you for allowing us to make our
presentation today.

Thanks also to Mr. Binder for your

leadership, sir, and welcome to our incoming chair, Ms
Velshi.

We look forward to continuing to work with you and

the CNSC under your leadership.
With me today is Andrew Clunis.
my left.

He is on

He is the Vice President for Sector 1, our

nuclear membership.

And on my right is our external

counsel, Emily Lawrence.
The PWU strongly supports OPG's
application for the 10-year operating licence at Pickering.
I recently appeared with colleagues before you at the
hearing in the renewal of the operating licence of Bruce
Power and you will see that our presentation today is
following a similar format.

The Pickering and Bruce sites
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involve the same technology, a shared history and, from the
workers' perspective, a similar strong safety culture.
In our submission I will start by
providing some background on who our union is, our past
involvement in the Commission's regulatory processes, and
next I will turn to the strong safety culture that the PWU
and OPG have developed at Pickering.

And then Andrew will

make a few comments on the health and safety at Pickering
from the workers' perspective.

I will speak to you on how

the PWU and OPG have a mature and effective working
relationship and some of the initiatives we are focused on
for the end of the commercial operations, and in conclusion
I will turn to why the PWU supports OPG's licence renewal.
The Power Workers' Union has represented
the majority of the skilled workers in Ontario's electrical
generation transmission and distribution systems for 70
years.

We represent over the 2500 workers that operate and

maintain the Pickering site as well as workers in all of
Ontario's nuclear plants that have done so since their
inception.
The PWU is affiliated with many other
labour organizations, including our parent union CUPE
National, the Ontario Federation of Labour, the Canadian
Labour Congress, and the PWU is also a member of the
Canadian Nuclear Workers' Council as well as several labour
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councils across Ontario.

Our knowledge, experience and

history qualify us as a vital and credible voice in public
nuclear discussions and specifically to these hearings.
Our union has a long history of
involvement in the nuclear regulatory process and with many
other forums.

We have been involved with previous hearings

in regards to nuclear new build, nuclear plant
refurbishment, waste management facilities, as well as
power reactor operator licence renewal hearings, et cetera.
Processes like this one are valuable tools in ensuring the
best interests of the public are assessed and acted upon
appropriately.

Strong regulatory oversight and public

scrutiny are good for workers' health and safety, good for
public safety and good for the environment.
We believe that it is our responsibility
and obligation to bring forward the views and experiences
of the people who perform the work day-to-day in our
nuclear facilities.

If there is a risk to the public or

environmental safety, it is a risk to the workers on site
first.

We will not do anything to harm the safety of our

community, where we live with our families.

The views of

the workers we suggest are very important in assuring the
public that our nuclear facilities are in fact the most
highly regulated industrial workplaces in Canada and our
safety record is exemplary.
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There is an obvious convergence of safety
interests between the industry's employees and the general
public.

We believe that the uncompromising approaches to

workers' health and safety set the table for public and
environmental safety.
culture.

Pickering has an excellent safety

We work to promote safe work and safe operation

and to speak openly about safety issues so we can learn
from past experiences.
I am going to turn it over to Andrew to
speak about some health and safety issues in particular at
Pickering.
MR. CLUNIS:

For the record, Andrew

Clunis, Sector 1 Vice President for the Power Workers'
Union.
So over the years we have worked with OPG
to create mechanisms and forums to address and improve
workplace safety issues and our concerns.

There are a

number of legislative requirements for health and safety in
the workplace.

We have negotiated additional rights for

health and safety within our collective agreements.
PWU representatives participate fully on a
number of local and corporate level committees with OPG and
the society, which we have detailed in our written
submission and which includes joint committees on radiation
protection.

We have a very active joint health and safety
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committee at Pickering and we are very proud of that.
There are several ways for our members to
address any concerns that they may have regarding
operational safety, one being direct communication with
supervisors; two, filling station condition reports, which
are SCRs; three, access to joint health and safety
committee members, stewards and other chief stewards; four,
the right to refuse unsafe work; and five, the right to
shut down unsafe work.

In our experience these processes

work well and have resulted in an extremely safe working
environment.
As we indicated in our written
submissions, the Power Workers' Union is committed to
ensuring that its members are well trained and that there
are sufficient fully trained and certified staff,
especially as Pickering approaches the end of commercial
operations and its transition to safe storage.
The Power Workers' Union and Ontario Power
Generation are in ongoing and productive discussions about
staffing and resource allocation for the transition period
and the end of commercial operations and are committed to
having a considered plan in place for that process.
I'm going to turn it back to our President
Mel Hyatt.
MR. HYATT:

Thank you, Andrew.
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For the record, Mel Hyatt, President of
the Power Workers' Union.
Overall, I think the PWU and OPG have a
mature working relationship which dates back decades.

We

are continuously looking to improve our joint approach to
health and safety and workers' issues that affect safety.
Working together, OPG and the PWU have the common purpose
to maintain and increase the safety of staff and the public
as a whole.

We have been quite successful.

I think

Pickering is running more efficiently than it ever has
before.
OPG also has excellent relationships in
the community.

You have received numerous submissions from

community groups, public leaders and the communities
themselves about OPG's active role in the area and the
financial benefits of Pickering's operations.
OPG is a good corporate citizen.

In short,

We have every reason to

believe that OPG's dialogue with and outreach to the
community will continue to be open and thoughtful into the
future as well.
PWU supports OPG's application for a
10-year licence.

We base our support for the Pickering

operating licence renewals on the history of good
operations at Pickering and of all the current nuclear
plants in Ontario.

They have operated safely for decades.
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These are excellent technologies that continually improve
without causing any significant detrimental effects to
workers, the public or the environment.
Although it is close to the end of its
operation, Pickering continues to provide safe, clean,
reliable, affordable CO2 emission-free electricity.
economic benefits to the regions are great.

The

There are

thousands of highly skilled, good-paying jobs for the
continued operation and maintenance of Pickering until
2024.

It will help minimize a reliance on

greenhouse-gas-emitting fossil fuels to generate
electricity.
In conclusion, PWU is in full support of
OPG's application.

We encourage the Commission to renew

its licence.
We are pleased to answer any questions.
THE PRESIDENT:
Questions?

Ms Penney...?

MEMBER PENNEY:
presentation.

Thank you.

Thank you for that

In your written submission you mentioned

that you have been working quite closely with OPG on
planning for the transition to end of commercial
operations.

I would like you to elaborate a little bit on

what that planning looks like.
staffing plan.

I think you mentioned a
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MR. HYATT:

We are actually in a

ratification process right now in bargaining.

We have a

tentative settlement with OPG and there is a staffing plan
as part of that ratification process.

So we are just in

the -- we probably won't have that wrapped up until August
I guess is our -- we will be able to count our ballots and
make sure that the contract has been ratified at that point
in time.

But there is a longer-term staffing plan in

there, so we are looking at the transition from obviously
staff from Pickering to Darlington and making sure that we
have the resources at Pickering to continue the operation
until it's decommissioned.
seriously.

So we are looking at it very

We also have ongoing dialogue with the employer

as well on a regular basis.
MEMBER PENNEY:

Thanks.

OPG, did you want

to comment?
MR. LOCKWOOD:
record.

Randy Lockwood, for the

Thank you for the opportunity.

things I would like to comment on.

There are many

I will touch on the

staffing.
First of all, I really want to thank the
PWU for making this intervention and I'm certain the
Commission has many questions for them given that the end
of commercial operations is coming in the end of 2024.
I would like to point out that we share
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many items of importance mentioned by the PWU and none more
important than safety is priority one.

It is very clear to

us at OPG that we cannot achieve safe and reliable
operations to the end of 2024 without the cooperation and
full support of the PWU, which we have and I will touch on
in a moment.

They have been key, in my opinion, for us

achieving some of the success that the Pickering team is
having in terms of the important areas of safety, emissions
and performance really speaks to the items of importance to
the community and to the public.
Safety, as we have heard through this
hearing and PWU members have already touched on here, is
our priority as well.
Industrial safety at Pickering, we have a
very good record, strong safety culture that will continue.
It is the priority for us and I am very proud to say that
our performance last year was the best in site history and
it is continuing into this year again, strong industrial
safety performance.
As well, our collective radiation exposure
to the workers, also of paramount importance to both the
PWU and to OPG, the larger part of OPG, and we are under
target last year and this year thus far.

That is very

important to me, especially that we have long duration
outages to complete the various channel inspections, boiler
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inspections, inspections of feeders.
As well, they have been -- their
contribution to ensure that the emissions are maintained, a
very small fraction of the emission limit, and in turn the
public dose, a very small fraction of public dose limit.
And the performance, the performance of
the plant, as mentioned, the plant is running better than
it ever has, so to speak, in very simple terms.

They have

been key in helping to drive down the backlog which I spoke
about at Part 1 and during Part 2 of the hearing here, that
we sit with a station that has industry best in terms of
the most important critical, CCs, and non-critical work
orders.

We are across the site at zero and we have a real

focus each year to drive the second priority, the DCs down
to less than 15 per unit and I am proud to say that we are
sitting at about 10 per unit right now, so we are driving
towards the industry best there.

And they are a key part

of that.
And the outages for the inspections of the
major components, fuel channels, boilers, feeders, the
outages are long and at Pickering in 2017 and in 2018 we
were able to deliver those outages thus far safely, with
quality, on schedule and within cost, within budget.
important and remember, a key part of that is the
contributions by the PWU.

Very
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The last piece I wanted to touch on was
the community aspect, that they share the importance of our
social licence and the maintaining the trust, respect and
confidence of the community.

That is paramount for us to

maintain operations to the end of 2024 and to safely shut
down the station by 2028 and place it in safe storage.
The staffing piece I won't touch on.

I

won't touch on the collective agreement, I think you would
understand that, they are going through ratification, but I
will share this, that it is paramount that we continue open
communications about our plans going forward and how best
to implement those plans.
I would like to maybe turn it over to
Steve to touch a little bit about safety culture because
that is what we share, that safety at Pickering is our
number one priority.

Steve...?

MR. GREGORIS:

Steve Gregoris, Deputy Site

and Vice President for Pickering, for the record.
I will start with our nuclear safety
commitments.

Specifically, nuclear safety will be assured

such that plant personnel, the public and the environment
are protected.

An integral part of this is our commitment

to nuclear safety culture.

Management at OPG and Pickering

is committed to continually strengthening our safety
culture at Pickering and ensuring a healthy safety culture
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is maintained to the end of commercial operation.
We define nuclear safety culture with
nuclear safety culture traits defined by the Institute of
Nuclear Power Operations.

Those traits apply to both

individuals and to leadership each day and each week.

So

each week we pick a trait and each day we speak of
attributes to those traits at various forums in the plant.
At the start of the day, in all meetings we talk about the
attributes of the trait, we relate them to the work we are
going to do, we talk about how we performed the previous
day against those traits, we look for opportunities to
improve based on those discussions.

Beyond that we have a

formal review process so that we can reflect on how well we
are using the traits every day and where we can improve.
So I will touch on those.
So the first would be around -THE PRESIDENT:

Excuse me, we are going to

have ample opportunity to hear in the last round all those
things.

We are talking about the intervention here, so can

we focus on whatever the intervenor raised with us right
now so we can focus on their intervention or we are going
to go through the whole day.
MR. GREGORIS:
Binder.

I certainly can, President

Steve Gregoris, for the record.
What I was touching on was the nuclear
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safety culture and the importance of that was one of the
top bullets that the PWU had brought up.

We share that and

I will be pleased to expand on that anytime later in this
hearing.
THE PRESIDENT:
Questions?

Okay.

Thank you.

Mr. Berube...?

MEMBER BERUBE:

I am just looking at your

submission here, your written submission.

You talk about

basically the Joint Health and Safety Working Committee.
Could you explain your experience with that given that it's
a joint committee between you and management?
MR. HYATT:

It's a similar structure that

we have with our other employers at nuclear facilities, it
is just one of the committees in our health and safety
structure, that the Joint Working Committee, you know,
performs a lot of the grunt work I guess, if that's the
right term, when there are issues or discussions taking
place.

They do a lot of the research legwork and, you

know, come up with recommendations that normally go to a
policy committee that I sit on with I guess the top of the
food chain for discussions or resolution at that level.
it's, like I say, a very similar structure.

It is all

based on the internal relativity responsibility process,
you know, in our Health and Safety Act and it functions
very well.

So
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THE PRESIDENT:

So were there any -- so in

all the committees, joint committees, the union and the
management, are there any issues that -- I always ask the
same question:

Are there any issues that have been raised

that are still outstanding?

How do you resolve disputes,

things of that nature?
MR. HYATT:

There is -- I don't believe

there are any issues that have -- there is nothing that has
reached the Policy Committee level.

I know there are some

discussions going on I think at the Joint Health and Safety
Committee level about some issues.

But, unfortunately, I

haven't -- I have only been in my role for about a year
now, I think I have had a one-year anniversary, so I'm not
up to speed as best I should be on what's going on at the
local level.

But those discussions start there at the

joint committee level and then they are raised up through
various committees to the Policy Committee where I sit.

So

at this point in time I don't believe there are any
outstanding issues.
THE PRESIDENT:

I notice you mentioned

that you have some ongoing issues with drugs and alcohol,
so it's still a grievance.
ask the question.

I would be remiss if I don't

So how is that going?
MR. HYATT:

Well, we strongly oppose the

concept of drug and alcohol testing.

I probably should
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refer to my external counsel to answer the rest of that
question, if you wouldn't mind.
MS LAWRENCE:
morning.

Hi.

Good morning.

Emily Lawrence, for the record.

Good

I am external

counsel to the PWU.
As our written submission sets out, the
PWU and other unions have brought grievances in respect of
the implementation of the Drug and Alcohol Policy that is
set out in the Regulatory Document that the Commission
fairly recently published.

That process may take some time

and is likely going to go into the courts.

It is the PWU's

view, which I know the Commissioners are well aware of,
that the Regulatory Document is unconstitutional and
represents an undue intrusion into the privacy rights of
workers.

We expect that that process and our views on the

unconstitutionality of the regulatory document will be
addressed by arbitrators and in the courts.
happy to answer any further questions.

I am certainly

I can't give you a

timeline on that, it's going to take some time given the
number of employers and the number of unions involved.
THE PRESIDENT:

The only question is

what's the timeline for OPG to present a plan for dealing
with this?
MR. FRAPPIER:
record.

Gerry Frappier, for the
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So, as you know, the new REGDOC on fitness
for duty that includes the drug and alcohol has been
released and we have asked all of the licensees to provide
us with an implementation plan, which OPG, Pickering -- or
OPG in general has done.

I think to be a little bit more

precise, I think most of the comments or concerns about it
from the union's perspective are with respect to the random
drug and alcohol testing.

What industry has done is they

are going to implement this REGDOC in a two-phase method,
if you like.

So the first part, which is perhaps less

controversial, is going to be done over the next year, and
as that gets put into place then they will be looking at
putting the second part in, which is perhaps -- well, not
perhaps, is more controversial, so that the expectation is
it would be done a year or so after.
THE PRESIDENT:
Question?

Thank you.

Ms Velshi...?

MEMBER VELSHI:

I just want to follow up

on your written submission around Joint Health and Safety
Committee.

Something that I hadn't seen before for either

any of the OPG or Bruce Power plants is the OPG and PWU
have a negotiated agreement on the rating of incidents.
know about the involvement investigations, but tell me a
little bit about rating of incidents.
new?

Is this something

Does it become controversial or is -- I'm assuming

We
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this is the maximum reasonable potential of harm for
incidents.
MR. HYATT:

Yes.

MS VELSHI:

Again, is this something new

and do you ever get into major disagreements?

Is there a

lot of subjectivity involved in not making those ratings?
MR. HYATT:

No.

President of the PWU, for

the record.
There's been -- there was discussions
around the rating, what the maximum RPH -- how that
definition should be interpreted, I guess.

But I think

we've come to a solution there and I think everybody's
comfortable with where we're at now.

And we are actively

involved in all the incidents and accident investigations
at the plant, so I think that's -- so I think the
process -- any areas where we might have had some
misunderstandings I think have all been resolved, so.
MR. GREGORIS:

Steve Gregoris, for the

record.
Just to expand on Mr. Hyatt's comments.
So Joint Health and Safety Committee, a very strong
committee, independent look at safety at the plant.
Members from PWU's society and management are there to take
an independent look at safety incidents and safety
proactive measures at site.
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One specific part of that is, you know,
when an accident does happen, the appropriate rating, the
appropriate follow-up actions, making sure that rating's
correct.

So when something like that should happen in a

plant, obviously, the area is secured and we ensure
appropriate individuals and groups are brought in to the
consideration for what happened and the rating.
The Joint Health and Safety Committee is
part of those groups that are brought in, and so we want to
make sure we have a fulsome discussion, we consider all the
appropriate points, and we get the rating correct.

And

from there we can have the right follow-up.
As far as rating levels, we have a
procedure that defines that.

We certainly take input from

the committee and others to make sure that it's always kept
accurate and best represents the ratings.
THE PRESIDENT:
Question?

Thank you.

Question?

Okay, any final thoughts?
MR. HYATT:

No, no, thank you.

THE PRESIDENT:

Okay, thank you.

Thank

you for your presentation.
The next presentation is by Ms Buckingham,
as outlined in CMD 18-H6.42.

And I understand that

Ms Buckingham is reaching us via teleconference.
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Ms Buckingham, can you hear us?
MS BUCKINGHAM:

Yes, I can.

THE PRESIDENT:

Okay, please --

MS BUCKINGHAM:

Can you hear me?

THE PRESIDENT:

Yes, we can.

Please

proceed.

CMD 18-H6.42
Oral presentation by Darlene Buckingham

MS BUCKINGHAM:

Commissioners,

intervenors.
I have been participating in interventions
for 10 years now and have noted over the years that -despite the recommendations from many members of the public
to shorten licences of nuclear reactors and now to shut
down Pickering as the reactors are well past their life
design and more at risk of an accident -- that these
requests go unheeded.
word.

It is as if the public did not say a

And the nuclear proponents continue to say the same

things:

Nuclear energy is safe and clean, no problem here.
I am grateful to all those that have taken

the time to come before the Commission to share their
concerns.

And it is time to heed these words.
There is enough information from the past
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65 years to now be able to see that nuclear energy has not
lived up to its expectations.

Certainly, nuclear energy

provides electricity without the release of carbon dioxide,
thus the slogan it is "clean" energy.

But when the entire

nuclear process is looked at from cradle to grave, it is
expensive, risky, and far from a clean process.
There is a big difference, for example, of
sitting on the granite rocks in Bancroft, an historical
uranium mining town, and standing beside a spent fuel
bundle.

Yes, ionizing radiation is released from the

granite when one is flying on a plane or eating a banana;
however, the human body is much more likely to deal safely
with these examples of exposure to ionizing radiation,
whereas anyone in the room would be dead in 10 minutes if
standing beside a spent nuclear fuel bundle.

Thus the

great risk of nuclear waste that to this day there is not a
satisfactory solution.
It begs the question why is it being said
nuclear energy is safe and clean when it requires billions
of dollars to be spent to dig deep geologic repositories to
isolate and continue low, medium, and high radioactive
materials produced by nuclear energy that are life-altering
and deadly to life.
There is definitely a problem here that
has to be solved and move forward, away from this risky way
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to produce electricity.

All of us here do want to keep the

lights on, and there are other ways to do so.

This is

where the future is, in investing our money in researching
and implementing ways to produce electricity that are not
as risky and are more efficient.

I trust that our

scientists, if freed up from nuclear energy, would come up
with solutions that are so much better than nuclear energy.
The time is here to move forward and to deal with the
aftermath of the nuclear age without digging any further.
More and more people are coming forward and asking for
other solutions.
First Nations are becoming more involved
in the process, as historically they have been the ones to
suffer the risks associated with mining uranium.

I was

surprised to learn from participating in the Chalk River
interventions that more than 3,000 hectares of land were
expropriated from First Nations to build the facilities at
Chalk River, forcing relocation.
When Pickering was first built, there was
a much smaller population than there is today in the
immediate area and in the Greater Toronto Area that would
now be severely impacted by a nuclear accident, thus
raising the safety concerns.

Nuclear reactors should not

be near any population, large or small, due to these
accident risks.
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Other problems created are nuclear
reactors and spent fuel bundles produce extreme heat and
are in danger of bursting into flames, releasing deadly
levels of radiation.

This requires access to water to cool

the reactors and ensure the used rods are not uncovered.
That is why, as you know, nuclear reactors are built near
water, creating another big problem to the safety of water.
Nuclear waste really should not be stored
or buried near drinking water or any type of water, as this
creates a far bigger distribution pattern when nuclear
waste is in the water.

The old idea that "dilution is a

solution" does not hold up to scrutiny as nuclear waste is
still harmful even in water bodies -- which leads to
another problem:

To protect water, this waste would have

to be transported, thus increasing the odds of an accident
and exposing local populations to toxic materials, not to
mention the higher costs of transporting this radioactive
material.
Any way it is looked at, dealing with
nuclear waste is not easy.

It is not safe, plus it is

costly, making it an inefficient source of electrical
energy when all factors are considered.
Another far-reaching problem facing
humanity is that the past 65 years has seen an explosion in
corporate growth that produces products that they all claim
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to be safe.

And these corporations are not working

together, thus creating a toxic cesspool.
species are being lost yearly.
skyrocketing.

Thousands of

Lifestyle diseases are

Continuing the risk analyses the way they

are being calculated is not serving humanity or the planet
we live on.
Nuclear energy is one of thousands in the
mix of risky businesses being conducted.

Nuclear energy

is, of course, the granddaddy of them all, with nuclear
energy technology capable of destroying our planet hundreds
of times over.

There are enough nuclear warheads on the

planet right now to cause devastating and irreversible
destruction or destruction that would require millions of
years to recover from.

The tragedy is there are other

solutions and it is essential to start looking at
alternatives now.
I don't expect that anything is going to
change today or that the licence for Pickering will not be
extended.

But I would like to plant the seed that if this

continues it is going to cause unnecessary grief and
suffering.

We have to get on with it and deal with what we

have, a way to generate electricity that is unfortunately
too dangerous.
I encourage all here to consider these
words and start planning to move away from nuclear energy
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and to solve problems with creating a better world in mind
rather than generating revenue.

This model of revenue and

stockholders before health and vitality is causing too much
of an imbalance, and if we don't heed the warning signs,
the inevitable will happen with calamitous collapse of
healthy ecosystems into more and more habitats that are
unliveable.

There is still plenty of time to turn this

around as all of us do our part to focus on living in more
harmonious and balanced ways.
Nuclear energy is a symptom of a much
bigger problem but is a blatant example of what can happen
when risk is ignored, as we have seen with Chernobyl and
Fukushima, that are still ongoing disasters and unintended
consequences of the use of nuclear energy.
There is opportunity here today to start
the process of moving towards creating a better world and
turning on the lights with technology that we have not
dreamed of because of being tied to our present-day
systems.

This does not mean loss of jobs.

It could even

create more skilled, exciting new jobs and learning curves.
This is the time to dream and to envision the future, and
perhaps here is where the solution to nuclear waste will be
found as well when the intention is to only use technology
that is truly renewable and safe rather than continue with
technologies that create profits for the few at a cost to
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the many.
A vision of a world lived in harmony and
unification is important to guide us all in weaving
together in our small part of the world a way of living
that would be much better than the way we are living today.
We know using nuclear energy and all the non-renewable
energies such as oil and gas plus the use of thousands of
toxic chemicals are taking us closer to a degraded way of
living with loss of diversity and habitat.

Is this what we

really intend to create?
I ask the Commissioners to carefully heed
the words of all intervenors that speak before you and
especially those sharing their concerns.
Thank you for the opportunity to speak
before you and to plant seeds for the future.
THE PRESIDENT:
Questions?

Thank you.

Thank you.

Dr. Demeter.

MEMBER DEMETER:

Thank you very much for

your intervention.
I just wanted to touch on one issue
raised.

I've also asked myself the question about the

concept of nuclear being a green energy, and looking at it
from a lifecycle point of view versus just an operational
point of view.

Before the Commission in April of 2017, a

fellow named David Parker, in CMD 17-89.2, presented a
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study on median lifecycle greenhouse emissions from various
electrical technologies.

It was an excellent presentation.

I would suggest intervenors look at it, because it does put
into context the cradle-to-grave greenhouse emissions from
various energy modalities, and nuclear is way on the bottom
of that, taking the whole lifecycle into account.
I just wanted to put out there that this
question has been asked and the information has been
presented to the Commission.

It can be challenged, but it

should be at least acknowledged, and it answered my
question.
MS BUCKINGHAM:

The study is by

David Parker?
MEMBER DEMETER:
MS BUCKINGHAM:

Yes, it is.
Okay.

My point is that I think most of the
technologies that we have today are unsafe, and that I
would disagree that nuclear is at the bottom of the
technologies.

I'm putting forward that it really is time

for scientists to look at renewable energy in a whole
entirely new way.

There's incredible innovation happening

around the world, and that's what I think we need to be
focusing on.

Nuclear energy, I mean look at these

interventions, and all the planning and preparation that
has to be done to deal with the aftermath of the waste, and
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the billions of dollars.

There's just too much involved in

dealing with nuclear energy.

To me, it really is time to

look at other technologies.
The technologies that are coming forward
now are still with the whole idea of the big idea rather
than looking at communities and ways to create energy in
that way.

I think it's a brave new world.

I'm just

putting that out there, that if the visioning was opened up
and scientists got involved, and everybody that was
involved in this whole process, if we all got together and
put our heads together, who knows what we could create.

I

think there is just too many signs here that this is in the
wrong direction.

That's fine, because this is how we

learn, but I do think that the message is clearly here that
it's time to move on.
I think more and more people are coming
before you.

When I first participated, there were very few

people that came before the Commission.

Now more and more

people are coming forward and saying, "Hey, we can do other
things."

That is the point of my presentation.

For

whatever it is worth, that's what I have come before the
Commissioners to say today.
THE PRESIDENT:

Okay.

Thank you.

Dr. Lacroix.
MEMBER LACROIX:

Mrs. Buckingham, thank
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you for your presentation.

It was very interesting.

My question to you is, in your opinion,
what is the single most important issue, safety issue, that
this Commission should address during this hearing?
MS BUCKINGHAM:
of the Pickering nuclear station.

The safe decommissioning
I think there are a lot

of unanswered questions to the public of exactly what are
we dealing with here, because there is no certainty of what
the public is dealing with and what the process is.
it is also a highly technical process.

Plus,

I think clarifying

exactly what materials are being dealt with and how they're
being dealt with safely would be what I would be most
concerned about, especially too because it's so close to
the lake, and a lot of people are worried about, are
concerned about how this is all safely going to be
contained.

That is what I think would be my major concern,

and to be totally upfront about what's on the property, how
it's being dealt with.
Does that sound good?
THE PRESIDENT:

Okay.

MS BUCKINGHAM:

Thank you.

THE PRESIDENT:

I'd like to move now on to

Thank you for your

intervention.

the next presentation, which is by Mr. Duguay, as outlined
in CMD 18-H6.60.
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I understand Mr. Duguay is also coming to
us via teleconference.
Mr. Duguay, can you hear us?
MR. DUGUAY:

Yes, I can hear you fine.

THE PRESIDENT:

Okay. Please proceed.

CMD 18-H6.60
Oral presentation by Michael Duguay

MR. DUGUAY:

Okay.

Thank you very much.

Thank you, Dr. Binder, for this
opportunity to talk to the Commission.
For the record, my name is Michael Duguay
at Laval University.
The title of my submission was, "Arguments
against the life extension of the Pickering B nuclear power
plant".

I relied a lot on the previous paper submission

that I had made to the CNSC on the 22nd of April, 2014,
which also dealt with the Pickering B life extension
proposal.

A lot of that earlier paper was more detailed

than the one I'm presenting today because I only have 10
minutes.
The first point that I make in this
presentation is that there's a big problem with the tubes
in nuclear CANDU reactors.

You have about six kilometres
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of tubing, pressure tubing, in the core, and cooling water
access tubes outside of the core that run under very high
pressure, 10 times the atmospheric pressure.

As the CNSC

itself has very well documented, there are many corrosion
phenomena taking place.

The walls get thinned by this

corrosion, and also microcracks are developing.
I have paid a lot of attention to the
problem of microcracks, what's called "metal fatigue",
developing in metal components.

I follow every week the

Mayday theories on television about airliner crashes.

The

aviation industry monitors very closely the status of its
planes, and despite that, since 1934, more than 300
airplane crashes have been caused by metal fatigue,
microcracks that propagate little by little and eventually
make part of the airplane fail causing an airliner crash.
At the CNSC, you're very well aware of
this problem. You have written many documents, which I have
read carefully.
The criticism that I presented some years
ago was that because of the crowded nature of the piping,
especially the feeder pipes, the feeder pipes are very
crowded, they're very radioactive, so when you shut down
the station for maintenance your workers cannot work there
for a very long time before they get a high dose of
radiation.

The crowded nature makes it very difficult,
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almost impossible, to have ultrasonic equipment get in
there to try to see what the picture is.
I have two colleagues at Laval University
who work on detecting cracks, microcracks, in metal pieces.
They do some work for the aviation industry, and they work
with flat plates of one square foot.

Even with a flat

plate in the laboratory, it's very difficult to detect the
microcracks, so you have a big problem with this with
nuclear reactors, and you know it well.
In my article in 2014, I also quoted, as I
do in the submission, what Hydro-Québec had decided about
the refurbishment of the Gentilly-2 nuclear reactor in
2012.

The CNSC had told them, "Either you refurbish or you

shut down."

Hydro-Québec took the decision to shut down,

because we had made arguments.

I led the movement in

Quebec to shut down the nuclear reactor in Gentilly-2
successfully, so they decided that it was too dangerous.
That's the official reason they gave, that after so many
hours, 210,000 hours of operation equivalent at full power
that Vandal, the President of Hydro-Québec, and his staff,
they judged that it would be too dicey, too dangerous to
operate even a few more years as the workers were
demanding.
Our opponents had raised the spectrum of
economic disaster hitting the City of Trois-Rivières, and
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the surrounding area if the reactor was shut down, but that
did not happen. There were 800 workers at the Gentilly-2
nuclear reactor, and Hydro-Québec found new jobs for most
of these people.

Many of these people had been hired on

short contracts, so there was no problem.

There never was

an economic disaster.
Actually, I'm in full agreement with what
Mrs. Darlene Buckingham said, that there are other things
than nuclear power to produce electricity.

As you know

very well, the nuclear power kilowatt hours are much more
expensive in the Toronto area than the hydroelectric
kilowatt hours cost around Montreal and the rest of Quebec,
so there's the factor too of its more expensive in Toronto.
One other argument that I think is
important that I raised in my earlier paper, and that I
raise again here, has to do with John Waddington.
I had met him in a Parliamentary
Commission on the hill in Ottawa many years ago in
connection with the Maple nuclear reactors which were a
failure, and he had spent a lot of time explaining to me
why that failed and I also had an email exchange about the
CANDU nuclear reactors in general, and I urged him to speak
about his opinion of nuclear reactors in Canada.
He had written a very interesting article
in October, 2009 where he had addressed the problem of the
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safety culture.

You know that very well, so I don't have

to lecture to you on that, but there has been many books,
many articles that the safety culture that prevails at the
CNSC and in the nuclear power industry has a big influence
on the probability of an accident.
And Waddington argued that if it were
improved one could gain a factor of 10, if the culture, the
safety culture at the CNSC and in the power industry were
improved to, I would suggest using the aviation industry as
a model; if that culture would be improved, you would look
at a factor of 10 reduction in the probability of a severe
nuclear accident in the Toronto or in the Bruce Power area.
So, a factor of 10 is not a small thing.
And I have argued with some of the people at the CNSC that
the probability of a nuclear core melt in the Toronto area
is some 10 or a hundred times larger than the level of
social acceptability based on what people accept as being
safe from the aviation industry.
This argument was used before in a trial
in Canada and to start, the argument had been brought that
the aviation standard of one accident in 10-million flights
approximately is a good one, but you're very far from that
with the nuclear reactors in the Toronto area.
So, I join again with what Mrs. Darlene
Buckingham suggested, that there are other ways of
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producing electricity, wind power and solar power are
developing rapidly around the world.
You know very well that there are
countless countries that you would not want them to have
nuclear reactors, especially the Canadian reactors produce
easily recoverable plutonium and these reactors have been
used in other countries to develop nuclear weapons.
So, the CANDU nuclear reactor cannot be
described as a model for the future of nuclear power.
And I understand that people who -- that
the 8,000 people who work in the nuclear industry want to
keep their jobs, but you have a wonderful opportunity
that's open to you with decommissioning.

It takes a long

time to decommission and all you people with experience
with nuclear power can do the job and you're looking for
employment for 10, 20, 30 years in decommissioning.
If there were a severe nuclear accident in
the Toronto area, you know very well that a lot of these
reactors would be shut down immediately and many of you
might be out of a job.

So, why not look very seriously

into the question of decommissioning.

You can keep your

jobs and it would be a lot easier.
So, thank you for your attention.
THE PRESIDENT:
Question?

Thank you.

Dr. Lacroix?
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MEMBER LACROIX:

Thank you, Mr. Duguay for

this presentation.
My question is directed to OPG.

During an

outage, what sort of inspection do you carry on in the
reactors and the feeders, major components?
MR. GREGORIS:
record.

Steve Gregoris, for the

So, we have an extensive aging management program

at OPG in Pickering.
Specific to our major components we have
life cycle management plans.

Those life cycle management

plans are in line with industry standards.
are -- include well-developed models.

Those plans

They are informed by

research and development, inspection results and operating
experience.
Based on that plan and that knowledge, we
set specific inspections in each maintenance outage for our
major components.

Those include our pressure tubes, our

feeders, steam generators and reactor components.
We do those inspections every outage, so
that's approximately every two years.

And based on the

inspections done, we then do assessments to look at the
rest of the population of the specific component to make
sure all the components are in a fit state and they're able
to operate in the next operating period.
I'd like to stress that if a component is
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found not to be fit for service, we take very specific
actions which would include further inspections, it could
include further assessments, it could include replacement.
And, as I mentioned earlier, we are able
to replace those components, we have procedures and we have
people available and proficient to do that.
And I'd like to stress again that we are
committed to fitness for service of those components, we
would not operate any of those components if they weren't
fit for service.
We are confident they are fit for service
today and they will be to 2024.
MEMBER LACROIX:

But specifically, what

sort of tests do you conduct on the feeders?

Do you use

instruments, ultrasound...?
MR. LOCKWOOD:

I'm going to direct this

back to Jason Wight.
But to answer your question and carry on
from Steve's points here, each maintenance outage we do
inspect the steam generators, the feeders and the fuel
channels, each and every outage, all right.

It's part of

the life cycle management plan as Steve outlined.
And I do want to stress to this Commission
and the members of the public, we will not operate
Pickering if the major components were not fit for service.
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Jason...?
MR. WIGHT:

Jason Wight, Director of

Engineering.
Primarily we perform ultrasonic
inspections, wall thinning inspections, blunt flaw for
feeders.
And specifically with the concern with
feeders with the intervenor, so we've done advances in
inspection capabilities and we've done thousands of
inspections since 2000 that have confirmed the degradation
mechanism of feeder pipes to be flow accelerated corrosion
and not fatigue or micro cracks, and that's very important.
It's a well understood mechanism and our heat transport
system chemistry has been successful in minimizing this.
It's also industry wide.

There's no known

incident of a feeder failure due to flow accelerated
corrosion, and that's also important to note.

It's very

predictable, it's very manageable.
With regards to the micro cracking and the
feeder cracking, it's not a credible event.

And

specifically to take on the analogy of the airplane, you
have to understand -- I'm a pilot myself, so I understand
the concerns around fatigue and micro cracking.

There's a

weight and balance concern with an aircraft.
We have significant margins in our feeder
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pipes and our life cycle management plan manages those
margins and it's very comprehensive and covers any concerns
with regards to feeders.
MEMBER LACROIX:
MR. FRAPPIER:
record.

Thank you.

Staff?

Gerry Frappier, for the

I'll ask Dr. John Jin to comment a little bit.
I think in the past with the Commission

we've talked a lot about pressure tubes, we've talked a lot
about steam generators and steam generator tubes.

So,

maybe we should take a minute or two on feeders which are
also just as important.
As the intervenor has mentioned, they are
very closely linked, there's lots of them, you know, lots
and lots of them.
But just before I turn it over to Dr. John
Jin, the intervenor mentioned a lot of the research papers
and things that have been produced by the CNSC, and I would
point out that Dr. John Jin has been one of the key authors
of many of those papers, so I think that he is well placed
to give us a sense of, as a regulator, how do we ensure or
how are we convincing ourselves that the feeders are
acceptable?
And with that, I'd turn it over to Dr.
John Jin.
DR. JIN:

I'm John Jin, for the record.

43

I'm the Director of the Operational Engineering Assessment
Division at the CNSC.
My division is looking after the structure
integrity of the pressure boundary component, including
pressure tube, feeder pipe and steam generator.
I've been Director since 2012.

Before

that I had been the specialist working on feeder since 2002
until 2012.
I've been working very closely with the
industry because there was a finding of a new degradation
at the time for accelerated corrosion in early 2000 and I
would like to mention about the industry joint-wide
research project which is called Feeder Integrity Joint
Project.

This has been studied in 2002 and went until

2012.
And there has been significant research
effort done to know about the parameters affecting the
initiation of stabilization, the flow through corrosion,
one of the parameters to propagate the thinning rate too,
and also to develop the inspection tools using ultrasonic.
So, during the project, industry developed
a number of the inspection tools using the UT probe, turbo
probe tool or 6 probe tool or 2 probe tool, depending on
the location and accessibility.

And there has been

significant effort to qualify the inspection capability
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which is called the inspection qualification.
The intervenor has raised, to my
knowledge, four issues: possibility of a micro crack, flow
accelerated corrosion, difficulties in the inspection
because of the large extent of application and the fatigue
issue.
Regarding the micro crack, there was the
degradation identified at another station, Point Lepreau.
Because of different manufacturing process for the bending,
we call it cold bending.

So, there was a large quantity of

registered stress causing the leak at Point Lepreau, but
Point Lepreau replaced all the feeders during the
refurbishment.
In light of the cracking at the Point
Lepreau the industry, CANDU industry -- they had a
comprehensive inspection effort -- inspect hundreds of
feeders for cracking and for the Pickering feeder that was
formed -- had formed there.

So there is a fairly low

activity of registered stress and we believe micro cracking
is not the credible derivation at Pickering.
The flow accident, of course, I already
mentioned about the effort and there is the hundreds of
feeders continues to be inspected by using the UT probe to
measure the thickness.

It is very fundamental loading

conditions that the designer or engineer had to consider in
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the design as well as fitness for service.
For this licence application, OPG did the
conditional assessment under the periodic

safety review

and they confirmed that the feeders -- condition of feeders
are sound and good enough to remain -- are fit for service
for the target of its life.

CNSC staff.

THE PRESIDENT:

Mr. Berube...?

MEMBER BERUBE:

This is a question for the

I am looking at the written submission here.

I think page 3 is what he quotes, but fundamentally he
calls on the question here of the reliability or the
subjectivity of basically a probability -- I think,
assessments of accidents happening at nuclear sites.
If you would talk to how you actually
arrive at these calculations and how they are validated?
MR. FRAPPIER:

Gerry Frappier, for the

record.
I'll ask Smain to come up and talk a bit
about the probabilistic safety analysis, but I would concur
with the intervenor that there is certainly uncertainties
and those uncertainties can be important.

So the

methodology that is being used for probabilistic safety
analysis has to take those things into account as it does
its analysis with respect to the risk, if you like, of core
damage failure.
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I think also, very importantly, because it
has come up before the Commission, the external hazards if
you like, mother nature, has a lot of uncertainties around
it and those are certainly things that we continue to try
to get a better handle on with respect to managing that as
a probabilistic safety assessment.
With respect to the internal failures of
equipment and that, the uncertainties are much, much
tighter on those because we do have a lot of experience
with them and we have a lot of research that's been done on
the quantification of those uncertainties.
But with respect to how we deal with those
uncertainties, I would ask Smain if he could provide some.
MR. YALOUIE:

Thank you, Gerry. For the

record, my name is Smain Yaloui.
I think what the intervenor is referring
to is the way that, like if we look to the experience -- we
have experienced three accidents, major accidents in about
30 years, 40 years.
So the argument is how is -- like from the
experience from the frequency of these events we can assume
that an accident will happen every 10 years.

But if we

look to the PSA, what the PSA is doing, the quantum of
frequency in 1,000 years, so if we multiply it by a number
of reactors we'd find that a reactor would happen one
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every, I would say, 100 years or so.
But this argument, like many of the PSA
practitioners will just reject this argument based on the
frequency approach.

The best example that I can give you,

if you throw -- if you toss a coin, let's say 10 times, and
you obtain -- eight times out of the 10, you obtain heads,
could you say from this that the chance of having a head is
80 percent?
valid.

Like, from the PSA perspective, the math is

What we -- like the PSA is calculating the point

estimate value for the quantum of frequency.
And because, as Mr. Frappier has
mentioned, we know that in the PSA there are uncertainties
and we have a regulatory requirement in our regulatory
documents which requests the licensees to do this, the
uncertainty analysis as part of the PSA.
So if look at the PSA, many of the
intervenors and the people would like to say just the point
estimate value and they take it as an absolute measure of
the risk, which is completely wrong.

So we provide the

point estimate value and when we do the propagation of
uncertainties we provide the mean value.

We provide the

lower bound, which is the 5th percentile, and we provide
the 95th percentile.

This gives you a picture about the...

And the other argument I would like to
make is like when we look at the core damage frequencies on
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just one PSA limit, like internal events, but there are
other PSA elements like for external events, seismic
events, floods, et cetera, so if we add all these together
and we know that different accidents happened for different
scenarios, so I think the PSA is a good measure.

It's

acknowledged by the IAEA international committee, and the
main focus of the PSA is not only the comparison against
safety goals.

If you look to our regulatory documents, the

PSA objectives, we have listed eight objectives, one of
which is the comparison against safety goals.
So all the PSA studies that we give, and
all that helps like for conducting the periodic safety
review and how to manage the plant operating configuration
on a day to day operation, these are the real insights of
the PSA.
MR. JAMMAL:

It's Ramzi Jammal, for the

record, if you allow me, Mr. President.
We're talking here with respect to the PSA
uncertainty methodology that's for the explanation that's
been given with respect to absolute value and risk.

It's

very important for the Commission and the public to provide
the message that the PSA is a tool.
of safe or unsafe.

It's not an indicator

The PSA experts around the world, they

really said the number is a value, which is a predictive
value.

What is important is in the PSA process to
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understand how enhancement will take place and need to know
with respect to if there is an event how to mitigate the
event.
So the process of the PSA is an indicator
to know the process by which it is being used as an input
to the PSA and know what to do.

Post-Fukushima, the

enhancements that have taken place with respect to the
emergency mitigation equipment far exceed the value with
respect to a PSA value of an absolute risk or not, as it
has been demonstrated that it is not the right number to
use.
But the key point here is:
end point?

What is the

The end point is the capacity to shut down the

reactor and maintain it in a shutdown state, in order to
protect the public and environment.

So there are multiple

methodologies to determine the risk associated, not just
the risk itself, but how do you mitigate the risk by taking
enhancements, by taking proper measures in place?
That's the key element for PSA because we
rely on safety margins on the deterministic values, and the
PSA is a tool to determine are we doing the right thing and
what enhancements need to be done.
So that's where we are with respect to the
regulatory oversight.
THE PRESIDENT:

Okay.

Any other
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questions?
MEMBER PENNEY:

With respect to Dr.

Duguay's implication, I guess it was, that there is some
risk that nuclear weapons will be the end result of these
CANDU reactors, can I ask the CNSC staff to reflect on the
way you ensure compliance with international conventions?
MR. FRAPPIER:

Gerry Frappier, for the

record.
I'll pass that to Ottawa in a second for a
more complete answer.
But there's a program called "Safeguards"
that is a requirement under the licence and, in fact, is a
requirement on Canada as part of our treaties agreements
which is looking specifically at non-proliferation and
ensuring that all nuclear material is used for peaceful
purposes only and none of it which is being diverted to any
kind of other process.
So we have requirements within the CNSC
but we also have the IAEA inspectors from the International
Atomic Energy Agency out of Vienna who also, both perform
inspections and also have equipment that is within our
stations that provides records of where all material goes.
But I would ask David Moroz to provide
some more detail.
THE PRESIDENT:

Anybody in Ottawa?
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MS BURGER:

Sarah Burger here.

Sorry.

Sarah Burger, Acting Senior Safeguards Advisor with the
International Safeguards Division, for the record.
I don't really have anything else to add.
I think Mr. Frappier gave a good high-level overview of
exactly how I would answer that question.
MR. FRAPPIER:

Well, perhaps I'll add a

little bit then.
So certainly I think a very important
aspect is that the International Atomic Energy Agency has
equipment within the station that there is no movement of
fuel that can take place without it being recorded.

They

have it on both cameras and they also have seals on our dry
storage containers.

So there is no possibility of

diversion of any of the fuel bundles.

I would also suggest

that even if you did have a fuel bundle, getting plutonium
out of it is not a trivial exercise by any means and would
not be -- you know, it's not something you do in your
garage or something like that.
Also, we have a very strict set of
accounting that is required and so all the movements of all
shipments and the production of every single one of those
bundles is recorded and is available for CNSC staff to
inspect.

We do, in fact, undertake those inspections.

we can certainly categorically say none of the fuel from

So

52

the Pickering nuclear power plant could possibly be used in
a proliferation way as far as nuclear weapons go.
THE PRESIDENT:

Thank you.

Ms Velshi...?
MEMBER VELSHI:

I still have a couple of

questions around the feeder issue.

So am I correct in

concluding that there has never been a feeder removal at
Pickering?
MR. GREGORIS:

Steve Gregoris, for the

record.
We have replaced feeders at Pickering.
MEMBER VELSHI:

Okay.

And is this because

of failure or is it because you wanted to do some
inspections or some destructive testing?
MR. GREGORIS:

Steve Gregoris, for the

record.
I am going to ask Paul Fabian to speak
specifically to the question.
MR. FABIAN:

Paul Fabian, Manager of Major

Components, for the record.
So in the early 2000s, when we had
discovered the FAC issue with feeders, we had removed
several feeders from the Pickering 14 population for some
additional monitoring.

Once that was done we looked at

subsequent inspection programs to look at FAC for the
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feeders, and that was executed.

So this was really for

detailed thicknesses in those feeders which we were able to
do off reactor.
MEMBER VELSHI:
failures.

Thank you.

So no

It is just to get a better understanding of the

deterioration mechanisms.
So what is the worst case scenario if you
were to have a feeder failure?

What would be the off-site

consequences of that?
MR. GREGORIS:

Steve Gregoris, for the

record.
So a feeder failure, in the extremely
unlikely event of a feeder failure, we are fully trained as
operators to respond to that.

We have procedures in place.

We practise those procedures on a regular basis in a
simulator.
Our safety analysis would say that we are
fully bounded by that kind of failure and releases to the
public within the limits that we have imposed on safety
analysis.
MEMBER VELSHI:

What I really wanted to

know is would there be any off-site consequences or with
the procedures and controls in place maybe that wouldn’t
happen?
Maybe I will ask Staff.
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MR. FRAPPIER:

Gerry Frappier, for the

record.
I will ask Alex Viktorov to provide a bit
more detail.
Basically a feeder failure is a
design-based accident so has been not only fully analysed
but also the design needs to take that into account so that
there would be no requirement for any off-site emergency
action of the nature that we’ve been talking about with the
Office of the Fire Marshall.
Perhaps Alex would like to add to that.
MR. VIKTOROV:

It’s Alex Viktorov, for the

record.
It is a good opportunity to connect
several points here like the inspection activities, the
probabilistic analysis and also consideration of what if
again.
The inspection activities give us
practical assurance that the feeders are fit for service
and are confident after each outage that we get that the
reactor is safe to operate.
Probabilistic analysis will tell us that
the failure of this particular component is very low.
given inherent concern in this, nevertheless the safety
analysis will consider a failure, a random failure of a

But

55

feeder.
And it’s been done since the inception of
this plant.

The deterministic safety analysis always

considered an event with a feeder failure.
very low.

And doses are

They are well within the regulatory dose limits

and that’s been verified by Staff on numerous occasions.
THE PRESIDENT:
detect such a failure?

How quickly could you

What happens?

flash goes, a detector goes?

An alarm goes, a

Something goes?

MR. VIKTOROV:

There are many specific

alarms that’s available to alarm the operator that
something is wrong.
OPG will provide the specific details.
MR. GREGORIS:

Steve Gregoris, for the

record.
It is important to note that our feeders
employ a methodology of leak before break.

And with that

in mind we would expect to see, in the extremely unlikely
event a feeder was going to fail, a leak.
We have very specific monitoring that we
perform on a continuous basis on the units that would look
for leakage.

That includes things from changing inventory

in the heat transport system, which we can see to a very
small level.

In fact, our procedures are written to be

sensitive and to look for that on a regular basis.

56

We can also see changes in humidity and
pressure in the reactor building.

We can also see changes

in activity and in temperature.
So all those are clear indications that
would start us into our procedure to do further in-depth
checks to diagnose but most importantly to take the
appropriate actions to reduce power on the unit, shut it
down, cool it down and take pressure off the feeders such
that a full break would not occur.
And it’s important to remember that.
THE PRESIDENT:

Okay, thank you.

MEMBER VELSHI:

The intervenor also drew

some analogies with commercial air flights, I think offered
in a slightly different way.

You had given a good analogy

at the outset in your opening remarks when you talked about
bridges operating beyond their original design life.
Does that happen to airplanes, that they
have kind of a design life but then from inspections and
condition assessments they go no, they can put in some more
flights?
Are they measured that way?
MR. DUGUAY:

Are you talking to me, Ms

Velshi?
MEMBER VELSHI:
answer.

Well, if you have an

I was going to ask both Staff and OPG but yes, Dr.
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Duguay, if you have an answer I would welcome that.
MR. DUGUAY:

Well, I think that the

rulings in the aviation industry are quite strict.

So

after a certain number of flight hours or a certain number
of years they have to retire the airplanes.
You have a pilot in OPG who could also
give an answer.
MEMBER VELSHI:

I think someone in OPG

seems to have an answer.
MR. DUGUAY:

Yes, an OPG employee said he

was a pilot.
MEMBER VELSHI:
MR. GREGORIS:

A pilot, yes.
Steve Gregoris, for the

record.
We are not experts in the airline
industry.

We don’t want to comment.
MR. LOCKWOOD:

Randy Lockwood.

I would like to say one thing, though, Ms
Velshi.

I would like to bring it back a little to our

industry because we’ve skirted around this.
I, too, when I read the intervention read
the comparisons to the aviation industry.
I would like to point out for the nuclear
industry I think there is no other industry like it in
terms of sharing information, evaluating each other.

We do
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not let the boundaries of commercial terms get in the road.
I would point to the evaluations that we
conduct on one another to drive our industry focus of
continuous improvement with a focus on safety and reliable
operation.
And I would point to the OSART mission
that comes to evaluate Pickering, for instance, and
compares our ways and means of operating the plant to
international IAEA safety standards.
I think there is no other industry like it
and I’m quite comfortable to say that on the record.
MR. JAMMAL:

Member Velshi, Ramzi Jammal,

for the record.
I’m not going to claim to be an aviation
expert but we have Ms Kathleen Heppell-Masys who was in
charge in her previous life of all the maintenance of the
helicopters under DND or the Military in Canada.

I will

pass it on to her in a second.
With respect to the risk assessment, being
the old-timer at the CNSC, when we started to look at the
risk and form decision-making, we did look at the aviation
risk assessment with respect to acceptability of risk, with
respect to the process by which we would be carrying out
maintenance, and so on and so forth.
So we do have an extensive experience with
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respect to aviation.
certain hours.

The plane does not get retired after

There is a significant inspection process

that is in place by the federal aviation, by Transport
Canada.
We were actually on site looking at these
things.

I’m talking almost 15 years ago.

So we looked

from the physical element all the way to the calculated
risk element.
I will pass it on to Kathleen with respect
to the maintenance program.
MS HEPPELL-MASYS:

So I’m Kathleen

Heppell-Masys, Director General for Security and Safeguards
at the CNSC.
Prior to my joining the CNSC I had spent
22 years in the Military with Military Aviation, and I was
a maintenance officer.

I was not in charge of the entire

fleet of aircraft but only an aircraft maintenance officer
with the Sea King Helicopter, which to my knowledge is just
about to retire from flying.
That aircraft, if you want to take that as
an example, is more than 50 years old.
The reason it is so well maintained is we
used to have many lines of maintenance.

Now I’m dating

myself.

But from my time

Things have changed of course.

when I retired in 2004 the way the aircraft is maintained –
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- and my colleague Dr. John Jin will wrap it up and do a
comparison afterwards.
But there’s first line maintenance.

As

you fly every day you maintain that aircraft.
Then the second line maintenance where you
remove the components of some of those where either they
fail or they are past a certain due date.
But more importantly there is the entire
periodic inspection system.
And I can assure you that, for example,
the Sea King helicopter there is the fourth line
maintenance where you actually take that aircraft back to
its structure.

All you see is the structure, the frame of

the aircraft, and then it’s rebuilt.
In my mind it would be similar to what is
done with an outage and what is also done with a
refurbishment.
But I will pass that on to -THE PRESIDENT:

Look, it’s very nice and

very interesting, but we are way out of scope here.

We are

not talking about aviation.
MS HEPPELL-MASYS:
THE PRESIDENT:

Sure.

So could we please move -–

MS HEPPELL-MASYS:

So to me, at the end of

this it’s not so much about how many hours an aircraft
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flies or how old it is, it is how you maintain them.
MEMBER VELSHI:

That’s what I was looking

THE PRESIDENT:

Okay.

for, yes.
Last question,

please.
MEMBER DEMETER:

Just a very focused

question because it could be a long discussion but I want
it to be focused.
The intervenor brings up issues of safety
culture, and I think it’s important.

And the focused

question I want is –- perhaps we will have a little broader
discussion with other intervenors but for the CNSC:

There

are external international benchmarks which have reviewed
your safety culture.
Maybe someone can summarize how you fit
within those external because that’s an external body
validating your safety culture.

I think it needs to be on

the record how we rank as a regulatory agency.
MR. FRAPPIER:

Gerry Frappier, for the

record.
I will pass it to Ottawa in a minute.
I think that is a very important point and
I would like to also connect it to the probability question
that we had earlier, which is why are the events occurring?
If you look at both Fukushima and
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Chernobyl, the fundamental problem was I would suggest one
of safety culture, where they violated what they were
supposed to do and therefore ended up in big trouble, in
the case of Chernobyl with respect to experimenting on a
reactor and in the case of Fukushima with having evidence
that there was a potential issue with a hazard and then
ignoring making sure the fix was there.
But with respect to our own view, safety
culture is becoming more and more important and
internationally it’s becoming more of a focus as well.
I would ask Mr. Greg Lamarre to perhaps
discuss a bit about what sort of international benchmarking
has been done against Canada.
MR. LAMARRE:
Lamarre.

Good morning.

It’s Greg

I’m the Director General of the Directorate of

Safety Management.
I will say a few words and then perhaps
I’ll pass Mr. André Bouchard, who’s our Director of the
Human and Organizational Performance Division at the CNSC,
to talk about what we’ve done and where the industry’s
going.
A couple of points, and we’ve mentioned
OSART already this morning.

I think it’s very important to

mention the fact that an OSART mission was done recently at
OPG Pickering.

We talked about some of the findings that
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came out of that, and the fact that OPG did quite well.
I think there was a number of findings
but, in general, the operations, as verified by the
external experts, point to the fact that safety culture at
the facility is being adequately addressed.
The other thing that was also mentioned in
a previous intervention was the fact that OPG has for a
number of years had an INPO-type approach in evaluating its
own safety culture.

That safety culture is evaluated on a

periodic basis, the findings are addressed in an
appropriate manner by OPG, and CNSC Staff has been made
aware of those findings and followed up on those with the
licensee.
The other point, just to reiterate, is
that recently at the Commission there was a regulatory
document, REGDOC-2.1.2, that was approved by the
Commission.

That will allow the Canadian nuclear industry

to continue to work towards best international practices,
ensuring that the review methodology is best in class; that
safety culture self-assessments are done on a periodic
basis; that the actions that come out of those safety
culture self-assessments are actioned appropriately; and,
that the licensee shares those results with the CNSC and
that appropriate follow-up is done.
That’s a bit of a general piece on that,
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that touches both on international benchmarking as well as
the future direction on safety culture.
If there’s any points that I’ve missed,
perhaps I’d ask Mr. Bouchard just to supplement.

Thank

you.
MR. BOUCHARD:

André Bouchard, Director of

the Human and Organizational Performance Division, for the
record.
Just to compliment Mr. Lamarre’s

answer,

the point here really is in the context of the benchmarking
and the questions that were asked, it’s important that we
refer to a common set of principles, whether they’re INPO
principles, and this is what most, if not all, nuclear
power plants would actually benchmark against.

This is

where we would find our consistencies across industries and
across countries as well.
What’s important as well is that a safety
culture assessment will always come with actions, because
it’s all about learning, whether it’s about positive or
issues, but there’s always actions and learning possible.
That’s the important point to keep in mind, that
assessments like that will always bring improvements even
if the performance is satisfactory.
MEMBER DEMETER:
THE PRESIDENT:

Thank you very much.
Okay, thank you.
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Mr. Duguay, any final thoughts?
MR. DUGUAY:

Well, I just want to thank

you for the opportunity to present to the CNSC and OPG.
Just one last thought would be that I think there will be a
lot of good jobs in the nuclear reactor decommissioning.
Thank you.
THE PRESIDENT:

Thank you.

I'd like to move now to the next
presentation which is by Mr. Smith, as outlined in CMD
18-H6.156.
Mr. Smith, over to you.

CMD 18-H6.156
Oral presentation by Stuart Smith

MR. SMITH:
Commissioners.

Thank you.

Good morning,

Before I begin my main points, I think it’s

worth remembering that it’s only the most engaged, the most
informed, the most confident, and the most concerned people
who speak to you today.
There may be many tens of people, hundreds
of people, or even thousands of people who share our most
basic concerns.

It’s certainly beneficial that thousands

did not show up or want to present at these hearings.

But

we speak not just on behalf of ourselves, but on friends
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and family who also share our concerns.
In my submission I mention the economic
reality or my perception of the economic reality of the
Pickering Nuclear Power Station.

I think it’s worth

pointing out why that may be relevant to yourselves in a
safety hearing.
Certainly when you look at risk and, in
your case, reasonable risk, it’s a judgment of the dangers
and the gains.

To judge how risky a project is is worth

thinking about how the dangers and the gains balance.

So,

for example, a high-risk project which has an extremely
high benefit may be reasonable risk, a low-risk project
with medium benefit may be reasonable risk.
What I believe we have at Pickering is a
project which provides no benefit and therefore, almost by
definition, any risk is not reasonable.

Even in the case

where those beside me may believe that the risk is very
very low, if there are still no benefits, then the risk is
unreasonable.
So perhaps later, if you are interested,
there is some evidence here I believe that backs up why I
believe the economic reality of Pickering is not positive.
In terms of messaging, I certainly want to
move to Toronto this September.

I did not know of the

power plant, I did not know of any measures that I should
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be taking in the event of an accident, and I believe that
many friends, residents also do not know.
However, I believe this point has been
addressed.

I’ve been listening to the hearings this week,

and it seems that there is quite an agreement that maybe a
bit more should be done in terms of spreading awareness
within Toronto.
So therefore, I would support the request
for ruling by the Canadian Environmental Law Association,
the Durham Nuclear Awareness, and Greenpeace, for the
establishment and maintenance of a nuclear emergency
preparedness public education program for Greater Toronto
Area within Pickering’s 50-km ingestion planning zone.
That would be something I would support.
I believe we have examples of best practice from Bruce
Power, and I’ve heard no good reason as to why not to
follow best practice.
Another concern I presented which I would
like to expand upon is that the siting standards may be met
by OPG in terms of how close a nuclear station can be to a
dense urban population.
However, almost, if you follow a kind of
common sense test, by definition a nuclear power station
with a non-zero chance of nuclear disaster, if it can be
situated so closely to a densely populated urban area, the
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standards must be inadequate.

Even though OPG says it

meets them, then I think it means that there’s some worry
about what these standards actually say and whether they
are indeed fit for purpose.
Indeed, a similar concern to do with the
zoning and the regulations.

I don’t think I’ve heard yet

during this presentation this week a proper or a firm
convincing reason why the zoning standards are set at the
say, for example, 10-km limit for the detailed planning
zone or the 30 km for the contingency planning zone, or the
50 for the ingestion zone.
I read the PNER and there doesn’t seem to
be any kind of reasoning behind why these distances are the
ones that are being proposed.

I think it’s worth wondering

why are these not extended and why are particular measures
only linked to particular zones, and why they shouldn’t be
expanded or more measures included in the more central
zones.
Moving on to non-humans, because of course
there are more than just humans affected by this decision.
In the CMD 18-H6.1B, the supplementary information, it was
reported that since 2011, with the exception of 2015 and
2017, Pickering Nuclear has met the 80 per cent fish
impingement reduction target.
positive.

That’s presented as a
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However, it is slightly worrying that over
the seven years two of the years it did not, it wasn’t
successful.
failing.

In percentage terms, that’s a pretty major

I wonder if the CNSC, when taking into

consideration the licensing renewal, would be looking at
that failure in those two years in deciding whether to
renew the licence or to at least apply stronger conditions
in making sure that these breaches, as reported here
breaches in the net and unexpected environmental conditions
were the cause of those.

It would certainly be nice to

hear some firm measures which would be either enacted or
looked at, and so making sure that doesn’t happen again.
A similarly odd point which was, again,
presented as positive in the report, but the data seems to
suggest otherwise.

Of the 14 safety and control areas

neither security nor radiation protection have met fully
satisfactory requirements since 2015.

They describe their

record as exceeding or meeting regulatory expectations in
all SCAs, which may be correct.
However, it’s worrying that since 2015,
and in the case I think of security since 2014, they have
not been able in the years coming after that to bring up
their standards to fully satisfactory.

Certainly in view

of renewing a licence, if it takes three years and the
standards have still not been increased then, to me, that’s
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cause for concern.
Then finally, certainly I do not mean to
offend or pass judgment here, but in terms of the main
reason for Fukushima and the report, which came out
describing the main reason for its effects, the panel’s
Chairman, Tokyo University Professor Kiyoshi Kurokawa, he
said, it cannot e regarded as a natural disaster.

He

emphasized that the real fault, the true failure of
Fukushima was not an engineering flaw or an emergency
response plan flaw, it was regulatory capture.
So I don’t know the dynamic between the
CNSC, OPG or the Government of Ontario, but I would like to
stress that it would be comforting for residents such as
myself, that we can be confident that the CNSC, OPG and the
Government of Ontario do maintain a responsible level of
distance between themselves.
Again, I say that not as an accusation, I
do not know, but more as a kind of warning and a fear I
have about the proximity that these organizations work
together.
Certainly when the Premier makes comments
about the outcome of a safety hearing before it has
concluded, it certainly is to someone like myself a
worrying indication that there may be more political power
than is comfortable.
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So again, not an accusation, but something
that is certainly concerning for myself and I would
appreciate being reassured that political institutions do
remain completely neutral.

That's all, thanks.

THE PRESIDENT:
Questions?

Thank you.

MS Penney...?

MEMBER PENNEY:

Thank you for that.

I

wanted to follow up on your fish impingement.
MR. SMITH:

Okay.

MEMBER PENNEY:

Yes.

Unfortunately, I don't

think DFO is here this morning, but I wanted to give OPG
and CNSC staff an opportunity to talk about why in those
two years the fish impingement threshold was exceeded.
MR. SMITH:

Okay.

MEMBER PENNEY:

So we will start with OPG.

MR. GREGORIS:
record.

Steve Gregoris, for the

I'm going to ask Raphael McCalla to speak to the

issue.
MR. McCALLA:

Raphael McCalla, for the

record.
Pickering Nuclear's environmental program
is protective of human health and the environment and the
program includes monitoring and mitigation associated with
the aquatic environment as well.
With respect to the fish diversion system,
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we are quite proud of its performance.

There were two

years, 2015 and 2017, where the 80 percent reduction was
not met.

In 2015 we had a slight breach in the net during

the installation and that resulted in an impingement event
of about 6000 kg of fish.
The system was installed first in 2010
and, as was mentioned I believe earlier, we did do
modifications to that, to the system.

So we learned in

2010, we installed -- we made a modification where we
installed an additional skirt on the net itself.
net is actually in three components.

So the

You have a section of

the net that is submerged and then you actually have a
skirt that sits on the top of the water column and it is
designed to aid in providing additional mitigation when the
main section of the net becomes fouled with algae and it
allows the divers an opportunity to actually clean the net.
We learned from the 2010 installation and we installed an
additional skirt on the net in 2011.
two sections.

So there's actually

There's a section that's about 5 feet in

length and there's another section that's 8 feet in length,
and both of those two sections are meant to allow our
maintenance staff adequate time to actually clean the net
and still provide adequate mitigation.

So the point I'm

trying to make is that we have learned over the years from
the operation of the net.
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In 2017 we had the impingement event again
in November and I would like to stress to the Commission
that that event occurred after we removed the net from
service.

We mentioned earlier, I think probably on Monday,

I'm not sure which day we talked about it a bit, but we did
mention that based on our investigation it is OPG's belief
that this was as a result of environmental factors, where
there was a change in the temperature, lake temperature,
and we believe that that was a contributing factor to what
we saw.
We continue to look for opportunities to
see what we can do to continue to improve the performance.
But we are quite proud of our performance and, yes, we do
agree that there were two years, 2015 and 2017, where we
did not meet the 80 percent reduction based on those
events.
MEMBER PENNEY:

Thank you for that.

And

the DFO authorization, it actually authorizes you to have
fish impingement and entrainment; right?

And if you exceed

the amount that's in the DFO authorization, what are the
compliance requirements from DFO with respect to
exceedances of the amount they have in the authorization?
MR. McCALLA:

Raphael McCalla, for the

record.
So you are correct, there are thresholds
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within the authorization.

So there is a value of 3619 kg

as a limit that if we were to exceed that value in two
consecutive -- if the average value were to be exceeded in
two consecutive years we would have to sit with DFO to look
to see the causes and whether or not there is any need for
us to consider additional offsets.
MEMBER PENNEY:

Thank you.

CNSC staff...?
MR. FRAPPIER:
record.

Gerry Frappier, for the

I would ask Kiza Sauvé to talk about the

impingement.
MS SAUVÉ:

Kiza Sauvé, I am the Director

of Health Science and Environmental Compliance Division.
So what OPG has provided is a good
overview.

I would add to that that after the 2015 event,

that was when the DFO authorization was an outcome of that
event, and Mr. McAllister can speak further to that
authorization.

And again, the 2017 event, Mr. McAllister

mentioned on Monday I believe about the impact of that
amount of alewife that was impinged and how the effect on
the population was not deemed significant.

So CNSC staff

continues to have that oversight and we will continue to
work with DFO on it if there would be further events.
I will pass it to Mr. McAllister.
MR. McALLISTER:

Andrew McAllister,

75

Director of the Environmental Risk Assessment Division.
I just want to touch a bit, too, on the
continued oversight that is going to be happening on the
fish diversion system and its performance.
OPG has provided on an annual basis a
report on the impingement and on the performance of the
net.

That is going to continue during the proposed

licensing period.

That will be reviewed by CNSC, reviewed

by DFO as well, and if there are trends or aspects that
warrant further follow-up we will do so under the
regulatory oversight.

So we have an annual impingement

monitoring that is going to continue.

As well, a condition

of the Fisheries Act authorization is the need to repeat
their entrainment monitoring study and in that
authorization as slated for 2021.
So we will continue to update the
Commission on these matters through our Regulatory
Oversight Report and the results of that will also be
rolled into the environmental risk assessment that gets
updated on a five-year basis.

So from CNSC staff's

perspective there will be a lot of regulatory oversight
over the performance of the fish diversion system through
ourselves under the Nuclear Safety Control Act and through
DFO under the Fisheries Act.
THE PRESIDENT:

Thank you.
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Questions?
MEMBER VELSHI:

More a comment.

So yours

is a very thoughtful presentation and you have clearly been
listening to the hearings over the week.
surprised that it seemed so one-sided.

I was just
We have heard so

much evidence on all the good things that OPG and CNSC have
been doing in making sure that in spite of the age of the
plant that it is operating better now than it ever has and
they have made a commitment that it will at the end of its
life, and all the independent reassurance that has also
been provided that the plant is operating well, that it has
what it takes to be running safely.

Were you not compelled

by those arguments and persuaded by them?
MR. SMITH:

In terms of -- so to your

first point, the reason why I am presenting here the
failures is because I think these are the most pressing
concerns and these are the concerns which are not advocated
the most.

And certainly there are very, very few times

when people are able to present their concerns.

It's only

normally during these renewal kind of hearings that we get
to present these concerns.

And I think the positives and

what OPG has done well are well explained and you are very
well aware of these.

However, you may not be as aware of

the failings.
MEMBER BERUBE:

Thank you very much for
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your presentation, it was well spoken.

One of the points

that came up and was one of the first things you
mentioned -MR. SMITH:

Sure.

MEMBER BERUBE:

-- was the fact that you

believe that there is zero benefit to the Pickering plant
per se.

And I have heard this from a number of intervenors

and because you are articulate, could you please explain in
your own words why you believe that's the case?
MR. SMITH:

I'm sorry, I just didn't catch

the last part.
MEMBER BERUBE:

Why do you believe that

there is zero benefit to a plant like Pickering?
MR. SMITH:

I don't think I -- did I say

there was zero benefit myself?

Yes?

MEMBER BERUBE:

Your words were "no

benefit", "there is no benefit".
MR. SMITH:

When you look I think -- so

when looking at kind of the benefit of a project, you look
at the overall implications.

So if you are looking in

terms of the lifetime of a project, now, I don't think that
there are any benefits, that if you look at the dangers
that there are, if you look at the safety concerns that
there are and if there are no economic positives, I mean
that's independently provided, I have the information here
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for that, there seem to be no positives in terms of the
energy, the energy does not seem to be required, there are
no environmental benefits, there's no environmental
benefits from having a power station, there are no societal
benefits in terms of having it there.

Maybe on its own it

may seem like it has benefits, but you're not just looking
at whether this individual pond brings benefits or
problems, you're looking at the other alternatives which
may be better, so for example energy output.

If they say,

yes, well, it's great, it keeps our energy costs low, well
Pickering is not the only thing that can keep energy costs
low, there are other alternatives, other sources of energy.
So I feel like every benefit is not unique to Pickering.
Other methods have the same benefits without the risks.
Does that make sense?

Do you want me to re-articulate?

MEMBER BERUBE:

So what you are really

saying is it's not that there is zero -- no benefit, it's
just that comparatively speaking the benefit is marginal?
Maybe that's a better way of putting it?
MR. SMITH:

That's true.

MEMBER BERUBE:
MR. SMITH:

Yes.

But more the point I was

getting at is the benefits are not unique to Pickering.

So

if you are proclaiming that one benefit is energy costs are
low, well, that's great, but it is not unique to Pickering.
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We don't need the safety implications that come with a
nuclear station to reduce our energy costs.

Or we don't

need jobs is another big argument used, right?

We don't

need Pickering as a plant to provide jobs for all of
Ontario, there are again alternatives.

So when you have a

project which is so dangerous or so harmful, the benefits
seem not unique to Pickering.
THE PRESIDENT:
MR. LOCKWOOD:

Anybody else?
Randy Lockwood, for the

record, if I may.
President Binder, I am certainly going to
respect your cautions around cost and associated, so I will
not speak to any of those and I believe our CEO spoke to
both cost and the opportunities for -THE PRESIDENT:

You can speak about it,

it's not in our mandate though.
MR. LOCKWOOD:
caution there.

Yes.

I am observing your

But in that regard, this licence hearing,

as you rightfully pointed out, was on safety and
reliability of Pickering and that is where I will stay
focused.

But it is hard not to say something here and

broadly speaking that, you know, we spoke to the long-term
energy plan and why we are looking for an operating licence
for 10 years and why we are looking to take Pickering out
to the end of 2024 and it is to provide baseload energy
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during the refurbishment of the other nuclear units at both
Darlington and Bruce sites.
As well, I would like to point out that
nuclear generation in the province is a large reason why
this province is off coal, why coal has shut down.

We did

point out to you that one of the benefits, since you were
asking about benefits and I will reiterate what our CEO
said on the opening on Monday, was that the continued
operation of Pickering would result in approximately -- and
we think it's conservative -- a 17 million ton reduction of
greenhouse gases, which equates to around 3.4 million cars
off Ontario roads each year.
And lastly, I'm going to point out,
because I think this part is very important and it speaks
to that we do really care, that the province in terms of
the energy sector, electricity energy sector, has the
lowest carbon emissions in the world and we should be proud
of that in Ontario.
THE PRESIDENT:

Okay.

Just one point.

I

don't know if you had a chance to hear in the last two days
I opened with remarks about our independence.

I know that

you said you are not accusing us -MR. SMITH:

That's right, yes.

THE PRESIDENT:

-- of not being

independent, so just let me assure you I have never been
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more independent in my life -MR. SMITH:

Okay.

THE PRESIDENT:
every Commissioner here.

Fantastic.

-- and I can speak for

We don't listen to what our

political authority is saying, we all say our own thing and
we decide our own thing.

So that's the only assurance I

can give you.
MR. SMITH:

Thank you.

THE PRESIDENT:

You now have the final

word.
MR. SMITH:

Okay.

Am I allowed to respond

as a final word to the comments made or is it more general?
Okay.
In terms of -- we got slightly perhaps
distracted with the kind of benefit-cost argument.

I would

again reiterate that when looking at safety you do have to
balance the dangers as well as the benefits, that's why it
is a relevant question, the benefits are important.

For

example, I am reading right here, this is the "Making
Connections - Straight Talk about Electricity in Ontario
2018" provided by the Environmental Commissioner of
Ontario.

It says:
"There has been no independent review
of whether the Pickering extension
still makes environmental and

82

financial sense for Ontario."
And there are all sorts of comments in
here which do not convince me that these benefits which
have been proclaimed are indeed the true picture.

We are

not getting the true picture necessarily from OPG and
documents such as this seem to provide evidence for that.
That's all, yes.

Thank you.
THE PRESIDENT:

Thank you.

Thank you for

your intervention.
We are going to take a 15-minute break,
coming back at 10:45.

--- Upon recessing at 10:28 a.m. /
Suspension à 10 h 28
--- Upon resuming at 10:50 a.m. /
Reprise à 10 h 50

THE PRESIDENT:
proceed.

Okay.

We are ready to

The next presentation is by Dr. Fairlie, as

outlined in CMD 18-H6.65.
I understand that Dr. Fairlie is joining
us via teleconference.
Fairlie...?

Dr. Fairlie, can you hear us?

Dr.

No?
DR. FAIRLIE:
THE PRESIDENT:

Hello.
Okay.

We can hear you.
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Please proceed.

Dr. Fairlie...?
DR. FAIRLIE:

Dr. Fairlie...?

I am here.

THE PRESIDENT:

Okay.

Go ahead, please.

CMD 18-H6.65
Oral presentation by Ian Fairlie

DR. FAIRLIE:

Hello.

My name is Dr. Ian

Fairlie and I am phoning you from the south of France in
connection with my concerns about tritium emissions at
Pickering.
Essentially, the emissions from Pickering
are the largest tritium emissions from any nuclear plant in
the world.

They have now reached the level of

petabecquerels per year, 10 to the 15th becquerels per
year, which is a very large amount, and this combined with
the fact that Pickering is close to Greater Toronto, with a
population of 6 million people, with 2.2 million within 30
clicks of the plant.

These very large emissions result in

high levels of tritium in air, soil, foodstuffs and water
near Pickering and these have actually been measured and so
there is good evidence of pervasive, widespread, long-term
contamination of tritium at Pickering.
Now, the thing about tritium is that it's
a rather unusual radionuclide.

In its most common form,
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tritiated water, it is in fact water with one of the
hydrogen atoms replaced with radioactive hydrogen.

So it

is a strange beast in many ways.
The fact that such very large
concentrations are being emitted from Pickering should be a
matter of concern.

The point being is that tritium when it

is emitted is rapidly taken up by humans, whether by
breathing, by drinking and by food consumption and by skin
absorption, and this tritium stays inside the body because
it is converted to organically bound tritium.
My report sets out a methodology in four
steps to make an estimate of roughly how much tritium
people who are living near Pickering will get in a year and
my estimate is about 120,000 Bq a year, which is a large
amount.

I have also tried to establish a yardstick for

figuring out whether this is dangerous or not.

I reckon

that 10,000 a year is -- anything above 10,000 a year is
dangerous and my estimate is 120,000 Bq a year.

In other

words, people living near Pickering, that means within 5
kilometres, are being exposed to dangerous levels of
radioactivity.
Now, another thing about tritium is that
there is copious evidence from radiobiological theory and
from cell studies and animal studies indicating that
tritium is a dangerous radionuclide.

A question which is
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often asked is, well, are there any epidemiological
studies, i.e. human studies?

And yes, there are quite a

few human studies, but they aren't very good ones by and
large.

They are mostly experimental studies and to

(indiscernible) there should be -- more thorough
epidemiological studies should be carried out and these
haven't been carried out.
My main recommendation is that these very
large emissions of tritium present an unreasonable risk to
the health and safety of Canadians.

And the definition of

"unreasonable", well, these very high levels of emissions
are unreasonable by any definition of the word.

And as a

result, I conclude that really, the licence should be
refused and that Pickering should be closed down as soon as
reasonably practical.

In other words, what the technical

feasibility is I don't know.
I am going to stop there and field any
questions that the Commissioners may have, Mr. Chairman.
THE PRESIDENT:
Questions?

Okay.

Thank you.

Ms Velshi...?

MEMBER VELSHI:

Thank you, Dr. Fairlie.

So before I ask staff to comment on what you have
submitted, has your study or report undergone a peer
review?
DR. FAIRLIE:

Shall we say I have checked
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it with a number of my colleagues, yes.

I have published

many articles along the same lines in peer-reviewed
journals, but the document you have in front of you has not
been sent out for formal peer review, no.

I wouldn't worry

about that so much because, as I say, all of the evidence
therein has been contained in peer-reviewed articles in
various scientific journals over the last 10 years or so.
MEMBER VELSHI:

Thank you.

Yes, I was

particularly interested in your assessment of what the
typical dose to a resident of Pickering would be and
whether that -DR. FAIRLIE:

Can I say something on that

and that is that I relied very heavily on a 2002 study by
Dick Osborne, unfortunately who is no longer with us, and
the methodology is the one that he used.

I read his report

and followed what he did to the letter and I came up with
figures which very roughly were the same as he came up
with.

This is a 2002 report commissioned by the CNSC from

Dr. Osborne.

So I am -- what I'm getting at here is that

the methodology is not something which is off the top of my
head or anything, this is fairly well accepted by most
other scientists in the area I would have said.

Dr.

Osborne was one of the best scientists on tritium before
his death and so I value his work tremendously.
MEMBER VELSHI:

Thank you.

So maybe I
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will just ask staff to comment on the methodology and the
results and the conclusions drawn.
DR. FAIRLIE:
MR. FRAPPIER:

Sure.
Gerry Frappier, for the

record.
So certainly we are very aware of the
papers that are being discussed and the methodology.

I

would ask Mr. Mike Rinker to provide some oversight -- or
some insight into that.
MR. RINKER:

Mike Rinker, for the record.

So maybe two aspects that I will talk about.
First of all, much of the research done in
Canada on tritium cycling in the environment, dosimetry,
health effects were CNSC-sponsored research that we publish
on our website, including the studies conducted by Dr.
Osborne.
There's two aspects I think that need to
be clear, is Dr. Fairlie's assertion of leukemia resulting
from tritium and whether that was peer-reviewed.
UNSCEAR published a report in 2016 dealing
specifically about tritium and its exposures, biokinetic
models.

And they specifically looked at Dr. Fairlie's

assertion.

And they made comparisons of leukemia rates in

the world at around the time when there was very high
tritium in the environment as a result of thermal bomb
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explosions, and they did not see any evidence of increased
rates.

And they made a comparison of northern hemisphere

versus southern hemisphere, most of the bomb testing being
in the northern hemisphere.

They did not see a difference

between northern and southern hemisphere rates.
Now, the UNSCEAR acknowledges that the
statistical power of these assessments is not great, but
certainly the suggestion that risk of leukemia from tritium
being largely underestimated has been discounted by UNSCEAR
in 2016 in their published reports.

So that's the one

angle.
I had one other -DR. FAIRLIE:
MR. RINKER:

Mr. Chairman?
-- thing that is important

that I think is important to put on the record is Dr.
Fairlie is asserting that, you know, 10,000 becquerels of
tritium per year is what he's been using as the threshold
for safety.
The way that's calculated is taking an
advisory council recommendation to Ontario of a tritium
limit in water of 20 becquerels per litre, multiplying that
by what Health Canada would recommend -- suggest for a
typical drinking water amount, so 20 becquerels per litre
times 550 litres comes up to about 10,000 becquerels.

If

you convert that to a dose, that is 0.3 microsieverts in a
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year is what Dr. Fairlie is asserting as the threshold for
health effects.

Very, very low doses -- 0.3 microsieverts

per year compared to our public dose limit of 1
millisievert per year.
If you look around the world for drinking
water and radiation, the total indicated dose that you
would expect in a limit is 0.1 millisieverts per year.

And

that's acknowledging that there's many different pathways,
one of them being drinking water, others being consuming
food and breathing.

So it's a fraction of the public dose

limit of 1 millisievert divided by 10, 0.1.

So that's in

Europe; it's in North America; it's throughout the world.
And that is how Health Canada recommended and the WH, World
Health Organization, recommended on the order of 7,000
becquerels per litre.

And that is the standard in Ontario,

which is not indicated in Dr. Fairlie's report.

He

suggested it's a lower value.
So I think those two metrics are important
is that UNSCEAR has considered Dr. Fairlie's assertion
about the risk of leukemia and discounted that.

And it's

not correct to take an advisory council's recommendation of
20 becquerels per litre to the Province of Ontario, which
they haven't acted on in over nine years, and suggest
that's a health limit.

So I think those are important.

MR. MANLEY:

Robin Manley, for the record.
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DR. FAIRLIE:

Can I respond to those?

THE PRESIDENT:

No, just wait.

hear a round -- a couple of rounds.

I want to

You'll have your

chance.
Go ahead.
MR. MANLEY:

Robin Manley, for the record.

I wonder if I could also provide OPG's
perspective with respect to the methodology and
Commissioner's specific question.
So just very briefly, a little bit of
background on myself, if I may.

Prior to my role in

Regulatory Affairs, I did 20 years in radiation protection,
including being the CNSC-certified senior health physicist
at Pickering, as well as the Health Physics department
manager responsible for our personnel and environmental
dosimetry lab.

That lab is responsible for performing the

environmental monitoring measurements, some of which are
referred to in this report.
So just a few comments, and this is drawn
from our submission 18-H6.1B.
In the intervenor's estimates of public
exposure to tritium oxide in the vicinity of Pickering, you
know, OPG considers that he used a novel method which does
not follow the accepted standard, which is CSA N288.1, for
estimation of public dose.

And he did not follow the
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accepted procedure, which is to assess it using dose
calculations and following the International Commission on
Radiological Protection dose coefficients.
Moreover, the intake rates that the author
used are significantly overstated, and we give some
specific examples of that in our written submission.

In

essence, we consider that his estimates, even if the
methodology were appropriate, overstate inhalation by a
factor of about 2, skin absorption by a factor of about 2,
water ingestion by about 3, and food ingestion by about a
factor of 28, all of which means that even if the
methodology were right, it would be a considerable
overestimation of the appropriate intake of tritium.
I'd further like to point to the fact that
the CNSC over 10 years ago performed an extensive
evaluation of the intervenor's previous assertions with
respect to tritium that generated the Tritium Study
Synthesis report, which is again presented to Commissioners
last year in CMD 17-M48, which talks extensively about the
tritium hazards and tritium risks and, I think,
significantly sort of puts paid to some of these arguments
that were presented today.
And finally, one last thing, an error in
the intervenor's submission about Pickering.

We are not

the largest emitter of tritium of any nuclear power plant
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in the world.

That is incorrect, and we have an actual

report that we can refer to.
THE PRESIDENT:
DR. FAIRLIE:
points there.

Dr. Fairlie?
Well, there are quite a few

And just taking the last one first, in my

report I say it is the largest emitter of tritium from a
civil nuclear facility.

There may be military facilities

which emit more, but I'm talking about civil facilities,
and I stand by my claim.

And if necessary, I'm quite

willing to send to the Commission references to back up
what I say.
Now, there's many other points that the
OPG bloke said -- and I'm sorry, I didn't catch his name -but I'll try and go through them bit by bit.
The first bit, about the UNSCEAR 2016
report, that is a very contentious report.

And among

scientists in this area, it is largely discredited, the
main reason being that what it does is it compares apples
and oranges in the sense that it compares tritium emissions
from atomic bomb tests and [indiscernible - poor audio
quality] bomb tests in the 1950s and '60s with tritium
emissions from local facilities.
different matter altogether.

And that's really quite a

And the concentrations from

the latter are much high than the concentrations from -the resulting world concentrations from the atomic bomb
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blasts in the 1950s and '60s, as I say.
A second point is the continued reliance
by OPG on doses and dosimetry.

My paper takes great pains

to point out that there are severe problems with the
dosimetry of tritium, and that to glibly jump from the
emissions at Pickering and then talk about microsieverts
is -- well, basically, it's unjustified.
huge steps involved along the way.

And there are

And secondly, there are

huge problems about current official estimates of the harm
from a becquerel of tritium.

Indeed, I would go -- and

I've actually given the references as to official documents
which say that the tritium's dosimetry is highly
unreliable.

And to state that so many becquerels of

tritium will result in 0.03 microsieverts in a year is,
well, it's basically waving one hand in the air and hoping
for the best.

It doesn't really mean anything.
What I've tried to do instead is talk

about becquerels, which you can measure, which are real and
tangible, and try and figure out an index of hazard from
the various amounts of becquerels which local people near
Pickering will be exposed to each year.

And to do that,

I've had to construct a yardstick -- a very rough
yardstick -- using the 20 becquerels a litre limit, which
was recommended by ODWAC in 2009.
Now, it's true that my yardstick is
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heavily dependent on that particular limit, but it's twice
been recommended by official Ontario government agencies in
1994 by ACES and 2009 by ODWAC -- 2010.

Now, the point is

the proponent says that this hasn't been accepted by the
Ontario government.

Well, yes, but that's for political

reasons.

But scientifically speaking, the two reports are

spot on.

The science that they use is very, very good

science, and we should really be using the 20 becquerel per
litre limit.
As for the contention that the intakes
that I mentioned in my estimate are too high, well,
basically they rely on the Osborne report of 2002.

You

could get into a learned scientific discussion in the
seminar room about whether they're too high or too low.
would be quite willing to do that.

I

But the estimates I'm

giving are based on the precautionary principle.
I'm saying this is what they very well
likely are, what they could be if that was the case, and
that we should really be making decisions based on that, so
I stand by the report as it is.
THE PRESIDENT:

Okay.

I need some more questions.

Questions?

Go ahead.
MEMBER BERUBE:
questions for the CNSC staff.

Actually, these are
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I'm looking at the written submission by
Dr. Fairlie here, particularly point item 32, where he
says:
"It is concluded from this analysis
that people living within 5 km of the
Pickering NGS are being exposed
annually to hazardous levels of
tritium."
I'd like you to talk on this and indicate
whether this is true or not, in your opinion.
MR. RINKER:

Mike Rinker, for the record.

DR. FAIRLIE:
referring.

I'm not aware to what you're

Did you say paragraph 32?
THE PRESIDENT:

staff.

Excuse me, it was for

The question was directed at staff.

I'll get back

to you.
DR. FAIRLIE:

I beg your pardon.

I'm

sorry.
THE PRESIDENT:
MR. RINKER:

Okay.

Mike Rinker, for the record.

I want to put into context what the levels
were in Canada as a result of bomb testing to correct
something that was on the record.
Lake Ontario, for example, in the sixties,
was in the order of 40-something becquerels per litre
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lake-wide.

Now, at the closest drinking water intake, it's

in the range of four to six becquerels per litre, so
nowadays it's much lower than what it was in the past,
before the nuclear industry was built.
Similarly, precipitation in the sixties
and seventies was in the hundreds of becquerels per litre,
and now it's extremely low.

The concentrations in drinking

water, concentrations in people's gardens, and in milk was
assessed through research projects by the CNSC, it's also
assessed annually by Labour Ontario, so we have a very good
understanding of trending what those values are.

The

resulting dose consequences are in the order of, totally
from the facility, less than two microsieverts per year,
where only a fraction of that is tritium, about 30 percent
of that is tritium, so the dose resulting from tritium
emissions today, and over the last 10 years, from tritium
alone has been in the order of less than a microsievert in
a year.
MEMBER BERUBE:
question.

That doesn't answer my

If I'm a member of the general public, this is a

very strong statement that if I'm living within
five kilometres of the plant I'm at risk.

Am I at risk or

am I not at risk?
MR. RINKER:

Mike Rinker, for the record.

Absolutely not.

There is no risk from
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tritium emissions from this facility.
THE PRESIDENT:

Again, is there evidence,

because the intervenor, he is making reference to some
studies?

On page 23, you're talking about the, "Recent

epidemiological studies indicating increases in child
leukemias near NPPs in Europe", the most important being
the KiKK.
I think we’ve heard about the KiKK at
least 10 times, and I thought it was already dealt with.
Please remind us, is there any evidence on health issues
living beside a nuclear power plant?
DR. LANE:

Dr. Rachel Lane, for the

record.
The answer to that question is no.

There

have been many studies that have looked at childhood
leukemia around nuclear facilities.

There are a few

clusters of childhood leukemia around a few nuclear
facilities.

However, none of this has indicated that any

of these clusters are related to the dose from
environmental emissions from those nuclear facilities.
There have also been studies that have
looked at environmental emissions from nuclear facilities,
not distance, and it is clear that distance is not a good
indicator of environmental emissions and dose.

The

Canadian RADICON study is one. The French Geocap study is
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another.
As Mr. Rinker has said, the doses from the
nuclear facilities in Ontario are 100 to 1,000 times lower
than the public dose limit, so the risk -- more
importantly, when we looked at the study, we found no
evidence of increased childhood leukemia within the
25-kilometre radius and the 10-kilometre radius, and we
were not in a position to look at the five-kilometre radius
even for Pickering and Darlington because there are too few
cases of childhood leukemia between 1990 and 2008.
THE PRESIDENT:
DR. FAIRLIE:

Go ahead
Mr. Chairman, are you

speaking to me?
THE PRESIDENT:

Just a second.

Dr. ZABLOTSKA:

Dr. Lydia Zablotska, for

Just a

second.

the record.
Just to answer directly the question from
Dr. Binder, to summarize the KiKK study, it reported
significantly increased risks.

However, many people have

looked at the data, including myself and my colleagues, and
we ascertained, and this was published, that there was a
cluster increase in leukemia cases in a particular area
during the late-1970s and 1980s.

Even though the emissions

remained the same around that nuclear power plant, the
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risks went down, so this particular cluster has been proven
not to be related to radiation.

The conclusion, which was

included in many international reports, including UNSCEAR,
is that the KiKK study does not show any increase in risk
of leukemia in children in relation to radiation from the
NPPs.
THE PRESIDENT:

Okay.

Dr. Fairlie, now

it's your turn.
DR. FAIRLIE:

Thank you.

It's difficult to respond to many of the
assertions that have just been made by CNSC staff.

I

dispute almost all of them.
In particular, the KiKK study, its main
recommendation, its main finding was that the risk of
leukemia rose directly with distance from the plant.

Its

main finding was that there was a 2.2-fold increase in
childhood leukemias under five years old within five
kilometres of the various plants.

This is all of the

German power stations.
One of the CNSC people said that the
actual number of childhood cancers has decreased in recent
years whilst the emissions had stayed the same.

My

evidence is in fact that's not the case.

The actual

emissions have been going down steadily.

It's true that

instead of being admitted to air they're now put into
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water, but that is the reason why the childhood leukemias
have been going down.

It's not so much that the discharges

have been going down, it's just that they've changed, from
going into air, now they're going into the rivers instead,
mainly because they knew that this was going on.
I would like to stress that the KiKK study
is just one of the main studies.

There are many other

studies which indicate increased levels of childhood
leukemia near nuclear facilities.

At last count, there

were over 60 datasets indicating increased levels of
childhood leukemia near nuclear facilities.

No matter what

one says, this is a fairly powerful indicator that there's
something going on with nuclear power stations.

To

say,"No, no, no, it cannot be radionuclide emissions
because our dose models say so", I think that's wrong, and
indeed a number of scientific reports now, and one is by
the British government as well, say that we shouldn't
really be relying on our dose model.
of my report.

That is the genesis

I don't rely on dose models, I rely on

becquerel emissions, and trying to get a handle on it that
way.
If I had known that we were going to be
discussing KiKK in a bit more detail, I would have prepared
a little bit more on that, but KiKK is merely the largest
of the various studies, as I say, 60 studies worldwide
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indicating childhood leukemias near nuclear facilities.
If I may say, in summing up, Mr. Chairman,
when faced with this evidence, faced with the fact that the
tritium emissions are very large, faced with the large
populations nearby, and faced with the mountain of evidence
worldwide, I think that the CNSC should be adopting a
precautionary approach. In other words, it should be
saying, "We should be erring on the side of caution.

There

is enough indicative evidence here for us to say that there
are unreasonable risks being run and that we should deny
giving a licence to OPG for the next six years."
THE PRESIDENT:

Staff, do you have a final

thought about that particular subject?
DR. ZABLOTSKA:

Dr. Lydia Zablotska, for

the record.
I want to respond to the assertion about
60 to 70 studies showing significant results in
relationship to leukemia in children living around a
nuclear power plant station.
There were a number of studies published,
and Dr. Fairlie knows as well as I do that they're not
epidemiological studies, they're association studies,
ecological studies, that take average doses and the rates
of leukemia and put them together.
discredited.

This approach has been

The consensus of the scientific community,
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expressed in the UNSCEAR report, the United Nations
Scientific Committee on the Effects of Atomic Radiation, is
that there is not a single study that conclusively shows
increased risk of leukemia in children living near nuclear
power plants.

If there is a new report that shows

consensus, Dr. Fairlie should reference it in his report.
THE PRESIDENT:

Okay.

I think we've heard

enough evidence on this particular topic.
Anything else that people want to raise
now with Dr. Fairlie?
Okay.

Dr. Fairlie, last thoughts?

DR. FAIRLIE:

Yes.

The last comments

about that I said that there were 60 to 70 studies, I
didn't say 60 to 70 studies, I said 60 datasets, which is
quite a different matter altogether.

I was very careful in

my terminology, but let's not get into nitpicking here.
The evidence is quite clear that there is
a steady pattern
DR. FAIRLIE: ...altogether and I was very
careful in my terminology.
But let's not get into nit-picking here.
The evidence is quite clear that there is a steady pattern
of childhood leukemias near nuclear facilities.

And for us

to dance around it and cherry-pick the data and look the
other way isn't really -- doesn't behold on us.

We should

103

really be looking at the possibility that there is risk
here.
And I think that the preponderance of
evidence is quite strong and I would recommend that -- and
I make a series of recommendations in my report of six
matters that should be carried out in paragraph 73, and I
hope that the CNSC will consider these recommendations and
implement them.
Thank you.
THE PRESIDENT:

Thank you.

I would like to move now to the next
presentation which is a presentation by the Ontario Clean
Air Alliance as outlined in CMD 18-H6.77.
I understand, Mr. Gibbons, you'll make the
presentation.

The floor is yours.

CMD 18-H6.77
Oral presentation by the Ontario Clean Air Alliance

MR. GIBBONS:
Yeah.

Hello?

It's on now?

Thank you, Dr. Binder, Members of

the Commission for the opportunity to -MR. LEBLANC:

Dr. Thompson, are you on the

DR. FAIRLIE:

Fairlie.

line?
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THE PRESIDENT:
with us?

Dr. Fairlie, are you still

No.
Yes, what?

Okay.

MR. GIBBONS:
one of our expert witnesses.

Dr. Binder, Dr. Fairlie is
He's going to be accompanying

me on the phone -THE PRESIDENT:
MR. GIBBONS:

Okay.
-- to answer questions about

the report.
THE PRESIDENT:

So, tell him to -- could

you -- Dr. Fairlie, can you put yourself on mute for now
because we're getting some feedback here.
Okay.

Go ahead, please.

MR. GIBBONS:

So, Dr. Binder, Members of

the Commission, I'm Jack Gibbons from the Ontario Clean Air
Alliance.

I am an economist, I'm a former Toronto Hydro

Commissioner and I'm a former member of the staff of the
Ontario Energy Board.
And I am accompanied here today on the
phone by Dr. Fairlie and by Dr. Gordon Thompson who both
produced expert written reports for this hearing.
And we're here today to make three
submissions.

The first submission is that Ontario Power

Generation's application for permission to continue to
operate the Pickering Nuclear Station beyond August 31st,
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2018 should be denied.

It should be denied because the

continued operation of the Pickering Nuclear Station would
create an unreasonable risk to the health and safety of the
residents of the GTA.
Our second submission is that as soon as
the Pickering Nuclear Station is shut down, that it should
be immediately dismantled and decommissioned.
And our third submission is that the CNSC
should direct Ontario Power Generation or OPG to build
above-ground, attack resistant, reinforced concrete vaults
for the storage of the Pickering Nuclear Station's spent
nuclear fuels and plutonium.
And so, now I will briefly outline the
reasons for our submissions.
According to the report that Dr. Fairlie
did for us, a Fukushima-level accident at the Pickering
Nuclear Station could cause 26,000 cancers, it could lead
to the evacuation of more than 650,000 people from their
homes for 30 to 100 years and it could lead to a
$125-billion loss in the value of single-family homes.
MR. LEBLANC:

Dr. Thompson, are you on the

MR. GIBBONS:

And it is our submission

line?

that the residents -- that it is not reasonable to submit
the residents of the GTA to the risk of a Fukushima-level
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accident, given that there are cleaner, safer and lower
cost options to keep our lights on.
Specifically, by importing water power
from Québec we can close the Pickering Nuclear Station and
lower our electricity costs by $1.1-billion a year.
Furthermore, despite the submissions of
the Canadian Nuclear Association to the contrary, we do not
need to upgrade the Hydro One transmission system to import
sufficient water power -MR. LEBLANC:

Dr. Thompson, are you on the

MR. GIBBONS:

-- from Québec to close

line?

Pickering in August of this year.
Our second submission is that as soon as
the station is shut down it should be immediately
dismantled and decommissioned.
As you are well aware, according to the
International Atomic Energy Agency, immediate dismantling
is the best practice.

In addition, immediate dismantling

and decommissioning would create 32,000 person years of
direct and indirect employment and it would permit the vast
majority of the station's site to be returned to the local
community by 2033.
And according to Dr. Gordon Thompson's
report, the amount of plutonium that is stored at the
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Pickering Nuclear Station is approximately equal to the
amount of plutonium on all of the world's active nuclear
weapons.
Furthermore, according to Dr. Thompson,
OPG has only a like defence system to protect Pickering's
spent nuclear fuels and plutonium.

We believe that this is

totally unreasonable, given the risk of a terrorist attack.
So, we are requesting the CNSC to direct OPG to build
above-ground, attack resistant concrete vaults for the
storage of Pickering's spent nuclear fuels and plutonium.
Dr. Binder, Members of the Commission,
these are our submissions.

Thank you for your attention.

If you have any questions, we would be pleased to answer
them.
THE PRESIDENT:

Thank you.

Question?
Question?

Dr. Demeter?

MEMBER DEMETER:

I'm just going to ask

staff to comment on the methodology in the report relative
to Chapter 6, starting on page 15.
There's a lot of use of collective dose
and then retrospective risk assessment based on estimated
person sievert.

So, you take a small dose and you spread

it amongst a large number of people and you come up with a
risk estimate.
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And I know that there's some guidance from
international bodies on the appropriateness or not
appropriateness of doing that, notwithstanding the validity
or non-validity of the estimated collective dose, but the
methodology of using that as a risk estimator.
MR. FRAPPIER:
record.

Gerry Frappier, for the

So, certainly staff disagrees with that as an

approach and I'd ask Mr. Mike Rinker to explain some of the
details.
DR. LANE:
record.

Dr. Rachel Lane, for the

Dr. Demeter, you are correct.

The use of

collective dose for this purpose is not appropriate.
I actually was involved in the Fukushima
UNSCEAR Committee involved in looking at the first three
years of information coming out as a result of the nuclear
accident.
And the appropriate method to do is look
at different groups of population.

So, for instance, we

looked at the group that was evacuated, the group that was
in the Prefecture, the group that was just outside the
Prefecture and then, the whole of Japan.
We also looked at, within each one of
those categories we looked at an infant, a child and an
adult.
And using the information from -- all of
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the information that was coming into us at that time we
were able to estimate doses.
That is the appropriate way of looking at
the doses to the public as a result of the nuclear
accident.

That is what was done for Fukushima and is

published in the UNSCEAR 2013 Report.
Subsequent to the 2013 Report by UNSCEAR
on the Fukushima accident, there have been three white
papers doing a follow-up approach to looking at all new
information coming in as a result of the follow-up
information and all of the information that is coming in
since that time basically confirmed that the estimates are
accurate and that this was obviously the appropriate method
and that all of the findings that we had in 2013 seemed to
be consistent.
And we looked at health implications of
Fukushima and the follow-up is consistently suggesting that
our health implications that we assessed were accurate.
Thank you.
MR. RINKER:

Mike Rinker, for the record.

If I could just precisely answer your question.
Both the ICRP and UNSCEAR have both
discussed the use -- the inappropriate use of collective
dose; wherein the incorrect use of collective dose for
summing up radiation exposures over wide ranges of doses
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over long time periods, over large geographical areas is
not correct to come up with a risk detriment calculation.
MEMBER DEMETER:

staff.

Thank you.

THE PRESIDENT:

MS Penney?

MEMBER PENNEY:

I had a question for CNSC

Again, Dr. Fairlie's report behind attachment 1. Is

the methodology appropriate to take these contours from
Japan and put them over top of the GTA?

Please comment on

that.
MR. FRAPPIER:

Gerry Frappier, for the

record.
So, certainly I think it's clear that what
would happen after a severe accident or event, whether it
be seismic or whatever the case is, is very dependent on
the design of the nuclear reactor.

The CANDU system is

very different than the design of the boiling water reactor
at Fukushima.

In particular, given the emergency

mitigation equipment and such updates that have been done
to Pickering we would not expect any kind of dose plume
that would be similar to what is in this study.

Therefore,

we do not believe it's appropriate at all to take the
Fukushima exposure and to apply that onto a map of Ontario.
THE PRESIDENT:

Question?

Ms Velshi...?
MEMBER VELSHI:

You raised three issues
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that you wanted to table with us, and I just wanted -- and
I don't know if you've been following our hearings, but
with regarding to the decommissioning aspect and immediate
dismantling and decommissioning, as you know that’s not
what we are here for this week.

It really is around the

continued operations and OPG will appear before us again
when they decide to go for a decommissioning licence.
And your third point around the hardening
of the onsite storage and a proliferation risk that was
addressed earlier this morning, so we're not asking you any
questions because we have discussed that.
My question to you was on the study that's
attached to your submission, which had got a whole lot of
media coverage, as I recall.

Can you share with us the

kind of reaction that it has received?
MR. GIBBONS:

Well, as you mentioned it

has received a lot of media coverage and I think it's of
concern to many people in the GTA and Ontario because it's
a study that's credible.

It says look, if we have the same

level of radiation release at Fukushima and if we have the
same radiation distribution pattern as at Fukushima this
will be the impact:

650,000 people would have to be

evacuated for 30 to 100 years.

The whole city of Pickering

would have to be evacuated for 100 years, you know, given
the standards of the Government of Ontario.
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You know, the staff have referred to
studies that were done about what was the impact of the
Fukushima level accident in Japan, but we're talking about
what would happen in the GTA where we have a much higher
population density, and we have shown with a high
population density, the similar level of release, it could
have very, very serious consequences.
Your mandate under the Act is to ensure
that the operation of Pickering doesn't create an
unreasonable risk, and I suggest to you that a
Fukushima-level accident is possible.

We can debate.

Reasonable people can debate about the probability, of what
the exact probability level is, but I don't think any
reasonable person who is informed about nuclear power would
say that the risk of a Fukushima-level accident at
Pickering is zero.
So there is a risk, and I'm an economist
and I say why put my children and grandchildren who live in
east Toronto at risk, when we can close the station now
after 47 years of service and import lower-cost water power
of a safer -- keep our lights on, eliminate this risk
totally and reduce our electricity costs by $1.1 billion a
year?
It's not rational to take that risk.

Even

if you think the probability is low or very low, it's still
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not rational to subject the GTA to potentially horrific
consequences.

It's just not rational.
If Pickering was the only way to keep our

lights on, a reasonable person could argue maybe it's worth
taking that risk, or if the contingent operation of
Pickering would lower our electricity costs by $2 billion a
year, maybe you could argue it's rational to take that
risk.

But since we don't need Pickering to keep our lights

on since we can close it and lower our costs by over a
billion dollars a year, it's not rational to put my family,
my grandchildren, all who live in east Toronto at risk of a
Fukushima-level accident.
MEMBER VELSHI:

So I am going to get staff

to comment on that because we have done -- we have asked
staff to do exactly that kind of a risk assessment that if
there was a Fukushima level of emission at Pickering what
would be the impact of that.

And we have discussed that

earlier in the hearing but we'll ask them to comment on it
again.
MR. FRAPPIER:

Gerry Frappier, for the

record.
So yes, we have taken a look at a severe
accident with similar doses to what occurred around
Fukushima and we call it the SARP study, severe accident
study.
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And I'd ask Mr. Mike Rinker to provide us
some of the highlights from that.
MR. RINKER:

Mike Rinker, for the record.

So I just wanted to make sure that it's
clear that the Commission directed staff to do such a
study.

That was published in September 2015.

The title of

the study is "Consequences of a Hypothetical Severe Nuclear
Accident and Effectiveness of Mitigation Measures".
What's important about this study is it
was a severe accident of a CANDU reactor and the type of
dose distribution was based on weather patterns that exist
here, population patterns that exist in Ontario.
stylized for the type of facility.

So it was

It was based on

Darlington but equally presentable for Pickering for that
type of accident that would occur in Ontario.

That study

has existed and it has been presented to the Commission.
It is published on our website and it has been discussed
many times.
MR. JAMMAL:

It's Ramzi Jammal, for the

record.
I'd like to complement Mr. Rinker's
answer.

The scientific study is coming out of Fukushima

and most of the CNSC staff were heavily involved in the
Fukushima report and specifically the IAEA report and the
UNSCEAR, who unequivocally stated that the health effect
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from the Fukushima radiological emissions to date have no
health consequences.

Both the UNSCEAR -- the chairman of

the UNSCEAR and the UNSCEAR itself, demonstrated and the
evidence arising from the radiological impact from
Fukushima has no health effect.
THE PRESIDENT:
MEMBER DEMETER:

Dr. Demeter...?
I think it's important --

when we hear a lot about Fukushima preparedness and lessons
learned that there is an acknowledgement that many lives
were lost in Fukushima related to the meteorological event
of the tsunami and the disposition of people and equipment
from the natural disaster.
When we try to say, could it happen here,
perhaps it's good to sort of put in perspective of the
meteorological event there compared to the risks here,
because it's not just the nuclear power plant in isolation
that's the problem.

It's the associated meteorological

event.
Maybe someone can give a perspective of
the -- compare and contrast the impact of the radiation
which you talked about, versus the impact of the
meteorological event, because otherwise it's a bit of
apples and oranges.
MR. FRAPPIER:
record.

Gerry Frappier, for the
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So we do have Dr. John Adams available to
us here now, who is from NRCan and is a recognized expert
on seismicity.

The reason I put that is, as you mentioned,

with respect to Fukushima, it was a level 9 earthquake
which is not credible around here which then caused the
tsunami, and we all know the story after that.

But also, I

think, yesterday there was some talk about fault lines and
yes or no under the Pickering or by Pickering.
So while Dr. Adams was not available
yesterday, he is available now.

So perhaps could I ask Dr.

John Adams to provide us some information on that.
DR. ADAMS:

Dr. John Adams, Natural

Resources Canada, for the record.
Yes, these issues actually came up in the
2013 hearing and I guess there's two aspects of them.

The

first is the persistent seismicity under Lake Ontario and
the relatively short record, and the second is the faulting
in the Rouge River Valley.
I don't think the presentation yesterday
or today really have amplified any particular objection to
that.

There are persistent earthquakes under Lake Ontario.

The most recent one was in May of this year, May the 8th,
and it was about a magnitude 3, about 13 kilometres
southeast of the Pickering nuclear plant.

That's typical

of an earthquake that happens about every six years on

117

average.
We do allow in our seismic hazards
modelling and in the models we reviewed for the CNSC, that
earthquakes as large as magnitude 7 or a little larger
could happen, but it's important to realize that they
wouldn't happen right under the plant.

The likelihood

would be that they would be at some distance away from it.
So therefore, what we really want to be concerned with is
what the shaking level is.
The person who introduced me was correct
that a Fukushima size earthquake at magnitude 9 would not
happen in the Lake Ontario basin.

That earthquake was

perhaps a 1,000 times stronger than the largest earthquake
we would expect.
Then, I would just say that I've seen the
assessment of shaking probabilities which happen on a very
rare basis as an extrapolation, a statistical extrapolation
of the current seismicity and they seem to be quite
reasonable.

So as long as the engineering will cope with

that shaking level, I do not have any concerns.
Thank you.
THE PRESIDENT:
question.

But that's really not the

Look, we are not in protecting the actual plant.

So I am always asking the doomsday scenario.

Suppose the

really long shot, the doomsday scenario happens, the plant
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because of an earthquake, the plant gets destroyed, if you
like.

Will there be an ability to shut down the reactor?
MR. FRAPPIER:

Gerry Frappier, for the

record.
As Dr. Adams mentioned, he has put
together sort of what are the potential worst case
scenarios.

All those worst case scenarios have been

considered in our safety analyses and clearly demonstrate
that throughout all of them, and with significant margin,
the plant would shut down, the fuel would remain to be
cooled, radioactivity would not be released and that the -or no significant release of radioactivity, and that we
would still be able to monitor the core.

That's the sort

of criteria that we put on the various seismic assessments
that had to be done for the station.
THE PRESIDENT:

Okay.

Questions?

So you also talk about this irrationality
where there is available other alternatives.
made a pitch to the Government of Ontario.

You obviously
I don't know if

you have been here when I made couple of times.
obvious we don’t have any economic mandate.
consider a kind of alternative.

It is

We do not

All we consider is whether

this plant can run safely.
So your pitch on alternatives should be
carried to the Government of Ontario, not to us.

119

But I do want to talk a little bit about –
- you keep mentioning a couple of times the amount of
plutonium and fuel as if they are two separate quantities.
Can somebody talk to us about that?
is the quantity of plutonium?

Where is it?

What

And talk about

what kind of security to make sure nobody can actually,
that a terrorist attack cannot succeed.
MR. FRAPPIER:

Gerry Frappier, for the

record.
Certainly we have requirements on the
licensee to have a very robust security program.

And while

we can’t go into all of the details, we certainly can give
some highlights on that.

And I will go to Ottawa for that

in a minute.
I think what’s more appropriate to really
put this in context is the idea of plutonium.
Just to be clear, there is not a bunch of
plutonium sitting someplace in a container or whatever.
What there is, is there is spent fuel.

And as that natural

uranium goes through the reactor, there are nuclear
interactions that occur and the plutonium is created.
But it is imbedded within the fuel matrix.
Even if you could get to the fuel itself, which again from
a security perspective is highly unlikely, you would still
have a very, very complicated processing that would be
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required to separate that plutonium from the ceramic
pellets.

You have to get to the ceramic pellets.

As we

talked about earlier, there is certainly a lot of radiation
fields around that.

So it is self-protecting a bit, as we

like to suggest.
So there is no way that even if somebody
could get on site that they could leave with a punch of
plutonium.
THE PRESIDENT:

So are you satisfied with

the security as it currently exists?
MR. FRAPPIER:

From our perspective, we

feel we have a very robust security requirements around the
nuclear power plants.

OPG at Pickering is fully compliant

with those requirements, which includes, as people know,
armed response capability if there was a need for such a
response.
And if you want more details on that, to
the level we can, we would have to go to Ottawa.
THE PRESIDENT:

I would like to ask:

Did

you visit the facilities and you saw the kind of security
in place?
MR. GIBBONS:

Dr. Binder, I would like to

ask our expert witness, Dr. Gordon Thompson, to address the
questions and the response you just received from your
Staff.
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He is on the phone.
THE PRESIDENT:
DR. THOMPSON:
speaking, from Massachusetts.

Dr. Gordon Thompson?

Dr. Thompson, are you on?
This is Gordon Thompson

Can you hear me?

THE PRESIDENT:
DR. THOMPSON:

Yes, we can.

Go ahead.

The last witness was

correct in saying that plutonium is present in spent fuel.
It’s a relatively small mass fraction of the spent fuel.
Nevertheless, over the lifetime of operation of Pickering a
very large amount of plutonium is created and is present in
the spent fuel.
The type of plutonium that is generated
can be used to make a nuclear weapon or a nuclear explosive
device if it is extracted from the spent fuel.
I provide a footnote in my report
indicating that there is a published report dating from the
1970s explaining how a relatively small facility could be
used to extract plutonium from spent fuel.
available freely on the web.

That report is

I chose not to provide the

URL.
But it is clear from that report and other
sources that a relatively small and crude facility could
extract plutonium from spent fuel generated at Pickering.
There are numerous people around the world
who know how this could be done –-
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THE PRESIDENT:

Sorry to interrupt you,

but that’s not the question.
The question is: Did you visit the site
and are you happy or unhappy with the security in place?
DR. THOMPSON:

I have not visited the

Pickering site but the available information about the
site, including photographs, make the security arrangements
relatively clear.
And no, I’m not satisfied about the
security arrangements –THE PRESIDENT:
satisfied?

You didn’t visit it.
DR. THOMPSON:

visiting.

How can you not be

I would be interested in

The security arrangements of commercial nuclear

power plants are well documented and are also apparent from
site photographs.
THE PRESIDENT:
information.

They are not prescribed

So I actually suggest you should go and visit

Pickering and maybe you will learn something about the
Canadian security.
Any other questions?
Okay, the last word to you.
MR. GIBBONS:

Thank you, Dr. Binder and

Members of the Commission.
Dr. Binder, you asked the question about
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our proposal to import water power and save money and you
said:

Well, have you put that suggestion to the Government

of Ontario?
And absolutely we have, both to Premier
Wynne and Premier-designate Ford has also addressed this
issue.

Both of them are more interested in protecting the

1,900 jobs of the people who work at the Pickering Nuclear
Station than lowering our electricity costs or increasing
public safety.
But, sir, you are the Canadian Nuclear
Safety Commission.

It’s your responsibility to ensure the

safe operation of nuclear power.
That’s why we are here.

That’s your

mandate, to make sure we are not taking unreasonable risks.
Sir, you say your mandate doesn’t allow
you to look at alternatives.
submission that it does.

It is my respectful

The objects of your Commission

under the Act, the Nuclear Safety and Control Act, Section
9, are to prevent unreasonable risk.
In my submission, you cannot answer the
question about whether the risk is reasonable without
looking at alternatives.

If there is no alternative to

keep the lights on, then a reasonable person could argue
that the risk is worth it, the risk of a Fukushima-level
accident.

But if there are other alternatives that are
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lower cost, I would argue, my organization would argue that
taking that risk is unreasonable and totally unnecessary.
I would also like to respond to two of the
submissions from your Staff.
One of your Staff said hey, we can’t have
an earthquake of the same severity at Pickering that
occurred in Fukushima.

But Dr. Fairlie’s report is not

based on the assumption that we will have a Fukushima-level
radiation release due to an earthquake.
report didn’t say what would cause it.
potential causes.

Dr. Fairlie’s
There’s many

It could be a terrorist attack, it could

be a cyber attack, it could be an equipment failure, it
could be human error.

There are many possible causes.

We

didn’t address that.
Our fundamental point is there is the
risk.

It’s not zero.

There is a risk of a Fukushima-level

accident.
One of your Staff said look, if there is a
Fukushima-level accident at Pickering, there will be no
health impact.

There will be no health impact if there is

a radiation release at Pickering that is equivalent to the
radiation release at Fukushima.
Dr. Binder and Members of the Commission,
I’m just an economist.
not credible.

But I tell you that statement is

To suggest that a Fukushima-level release at
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Pickering would have no health impact is just not credible.
There is virtually no one in Ontario who
would believe that statement, accept that it’s true.
So I’m asking you when you make your
decision to ask yourself:
happen?

Could a Fukushima-level accident

Is the probability greater than zero?
I suggest to you the probability is

greater than zero.
And then ask yourself:

Is there a

scenario where a Fukushima-level radiation release would
have catastrophic impacts on the GTA?

And I think you have

to admit in your heart of hearts you know that could
happen.
And I say given those two facts, the
probability of an accident, of a Fukushima-level accident
is greater than zero, the consequences could be horrific.
You know, maybe if the wind is all blowing
to Lake Ontario maybe the damage will just be to Lake
Ontario’s drinking water.

But, you know, the wind could be

blowing directly to Toronto or it could be blowing to
Oshawa and it could have horrific consequences.
And I say why are we putting the residents
of the GTA at this risk when we can close the station down
after 47 years of service and import cleaner, lower-cost
and safer water power from Quebec?

It’s not a rational
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thing to do, to continue to operate the station when we’ve
got cleaner, safer and lower-cost alternatives.
If you approve the continued operation,
you are subjecting the people of the GTA to an unnecessary
risk to their health and safety.
Thank you for your attention.
THE PRESIDENT:

Thank you.

Thank you for

your presentation.
--- Applause / Applaudissements
MR. LEBLANC:

We are looking to see if Ms

Evelyn Butler is available to present right away.

She was

scheduled to present after lunch so she may not be here.
Ms Butler, are you here?
If not, the next presenters were the
Canadian Nuclear Association.

And if they are available,

they could present immediately.
THE PRESIDENT:
like you're ready.

Okay.

I think you look

So the next presentation is the

Canadian Nuclear Association, as outlined in CMD 18-H6.43
and H6.43A.
I understand Dr. Barrett will make the
presentation.

Over to you.
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CMD 18-H6.43/18-H6.43A
Oral presentation by the Canadian Nuclear Association

DR. BARRETT:
Mr. Chair and Commissioners.

Thank you and good morning,
My name is John Barrett, I’m

President and CEO of the Canadian Nuclear Association.
Joining me today is Dr. Douglas Chambers
and Dr. Dr. Adrienne Ethier from the consulting firm
ARCADIS, and Mr. Steve Coupland, Director of Environmental
and Regulatory Affairs at the CNA.
You will already have received written
comments on behalf of the CNA and its members as well as
supplementary submission containing an independent peer
review by Doctors Chambers and Ethier of Dr. Ian Fairlie’s
report entitled A Fukushima-level Nuclear Disaster at
Pickering and Assessment of Effect.
I would like, for the record, to briefly
touch on some of the key points in our initial assessment,
as well as on a recent poll conducted for the CNA.

Then I

will ask Dr. Chambers to address his paper.
The best indicator of future performance
is past performance, and in this regard OPG has an
outstanding safety record, it is rooted in a strong nuclear
safety culture.
Like all members of the Canadian nuclear

128

industry, OPG is committed to the safe, clean and reliable
operation of its facilities, and this means not accepting
the status quo, but continually working towards improvement
and safety programs and environmental stewardship.
Effective safety communication, clear
accountabilities, continuous learning approach, as well as
the use of audits conducted by the Canadian Nuclear Safety
Commission.

These are just some of the means that OPG uses

to ensure continuous improvement of its safety culture.
The licence application supporting
documentation presented before the Commission testified to
that unrelenting safety commitment and performance record.
The Pickering Nuclear Generation Station posted a best ever
all-injury rate in 2017 and received a fully satisfactory
rating in the CNSC report card.

That includes top ratings

for operating performance, for conventional health and
safety, and for waste management and security.
In recognition of OPG’s meticulous safety
performance OPG received the Canadian Electricity
Association President’s Gold Award of Excellence for
Employee Safety in 2016.
It is also important to point out that the
Pickering Nuclear Generating Station meets all CNSC
regulatory requirements and radiation doses are well below
regulatory limits for the current licensing period.
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OPG maintains strong relationships with
Indigenous communities, regularly engaging and
collaborating with communities near the Pickering station.
To that end, OPG holds regular communications with
Indigenous communities to discuss current and future
operations in addition to listening to community interests
and concerns.
The Pickering Nuclear Generating Station
contributes significantly to the Durham region economy,
providing 4,500 highly skilled direct and indirect jobs to
the region.

OPG employees, including members of the

executive team live in the community, and the company
actively encourages its employees to give back to the
community through volunteering and participating in local
community activities.
The CNA recently contracted the polling
firm, Innovative Research Group, to conduct a survey of
Ontarians’ views towards the Pickering station.

The pole

was weighted by age, gender and region using the most
recent census data to a final sample of 600.

A sample of

this size has a margin of error of 4 per cent, 19 times out
of 20.
Sixty-four per cent of those surveyed
support nuclear energy as a way of generating electricity.
That ranges from 44 per cent of those who say they know
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little about it, to 81 per cent support from those who say
they have a detailed knowledge of nuclear power.
This is consistent with other surveys,
which consistently show that the more people know about
nuclear power the more they support it.
Seventy-two per cent of those surveyed
support extending the operating life of the Pickering
Nuclear Generating Station.

Fifty-four per cent say that

it will have a positive impact on electricity prices, and
that includes 30 per cent of those who oppose the
extension.
Seventy-four per cent say that it will be
good for jobs and the economy, including 59 per cent of
those who oppose the extension.
Other key points to note, 75 per cent say
that it is an important part of Ontario’s climate change
goals, 80 per cent feel the Pickering station helps provide
a stable and reliable source of energy, and 79 per cent
feel it is important for Ontario to be self-sufficient in
generating energy.
Now, I would like to turn the presentation
to over to Dr. Chambers.
DR. CHAMBERS:
for the record.

Thank you.

Doug Chambers,

Mr. President, Commission Members, Dr.

Ethier and I are very pleased to be here today to have the
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opportunity to provide comments on Dr. Fairlie’s paper
describing Fukushima in Ontario.
In advance though I’d like to give you a
very short background.

I’m a physicist, I have more than

40 years involvement in environmental and health effects of
radiation.

I was the second Chair of the Canadian

Standards Association Committee on Nuclear Standards.
Under my auspices we developed 2.1 and .2, which are normal
emissions in accidents, and also .4, monitoring.
I was 12 years a member of UNSGEAR, and
wrote the radon report, report of non-human biota, lead
author, the original drafts of tritium and uranium, which
we heard so much about a moment ago, member of ICRP
Committee 2, and I’m just finishing up a paper on RBE for
non-human biota.
Basically, as pointed out in a written
submission, we think Dr. Fairlie’s report provides
incomplete and, in some cases, incorrect information.

This

is very important, because incorrect or incomplete
information can provide improper perceptions.

Perceptions

are very crucial for something like nuclear power.
We believe that the public wants and the
public is entitled to the best possible and most accurate
information available to the Commission and to the
Commission Staff and to scientists generally.

This is the

132

point of our brief.

We’re concerned that improper

information has potential to lead to unfounded or
poorly-founded decisions.
We hope our comments today, brief as they
are, will provide some context.

I’m passing to Dr. Ethier

for a few moments.
MS ETHIER:
record.

Adrienne Ethier, for the

On the 11th of March, 2011 a massive earthquake

shook Japan, followed by a tsunami, which struck a wide
area of coastal Japan with wave heights reaching upwards of
15 metres.
The tsunami resulted in widespread damage
along the coast and the death of 15,000 people.

The

nuclear reactors at the Fukushima Daiichi nuclear power
plant proved seismically robust, but vulnerable to the
flooding from the tsunami which resulted in the eventual
melting of nuclear fuel and the breaching of the
containment vessel.
Following the event the ICRP recommended
to Japan that the risks posed by the evacuation far
outweighed the potential radiation risks from the Fukushima
vent.

But nonetheless, Japan forced the evacuation of over

80,000 people following the nuclear accident, and more than
1,000 of these people passed away within two years
following the accident due to various evacuation-related,
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largely psychosomatic problems owing to the pervasiveness
and misperceptions about the threat of radiation.
Examples would be:

heightened anxiety,

suicides, fatalism, increased smoking and alcohol
dependency.
Several authors have also commented that
the evacuation resulted in widespread social stigma
attached to being from Fukushima and suggests that the
stigma itself is largely due to incorrect assumptions about
radiation exposure and the consequent health risks.
The Fukushima Daiichi reactor accidents
triggered comprehensive reviews of the incident and
subsequent intensive follow-up safety assessments, both
internationally and in Canada, including that of the
Canadian Nuclear Safety Commission’s Fukushima Task Force.
The results of the CNSC’s 2011 review and
subsequent comments received from the International Atomic
Energy Agency and external peer reviewers confirm that
nuclear facilities in Canada are safe and pose a very small
risk to the health and safety of Canadians and the
environment.
The review also identified areas that
could be further strengthened, such as reactor defence in
depth, emergency response, regulatory oversight, and crisis
communication capabilities, as well as international
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collaboration.
It should also be noted that Ontario Power
Generation at their Pickering Nuclear Generating Station
has successfully addressed all 101 specific Fukushima
action items

assigned to them by the CNSC along with

further safety modifications that go beyond these
requirements such as the Phase 2 emergency mitigating
equipment.
Dr. Fairlie has incorrectly assumed in his
report that no actions have been taken by OPG, Pickering
Nuclear Station, since Fukushima, specifically that
hydrogen gas generation was not addressed.

But Pickering

Nuclear Generating Station has installed passive
autocatalytic recombiners for enhanced hydrogen mitigation
and containment.
Moreover, probabilistic safety assessments
have confirmed that the numerous facility improvements
implemented at PNGS have provided additional hazard
reduction of a factor about 10.
Dr. Chambers will now discuss the
implications of a Fukushima incident at Pickering.
DR. CHAMBERS:
record.

Dr. Chambers, for the

I see I’m running out of time, so I’ll have two

quick simple comments.
First of all, direct application of the
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Fukushima incident to Ontario is improper on face value.
The meteorology, the weather conditions are absolutely
totally inappropriate, the reactor types are totally
different, and the fuel is different.

And I would like

permission for just a very quick comment and we can answer
questions if people have them.
I would like to comment that the UNSCEAR
2013 report that Dr. Fairlie refers to concludes that:
"No radiation-related deaths ... have
been observed among the workers and
general public..."
And, importantly, that no:
"No discernible ... radiation-related
health effects are expected among
exposed members of the public or
their descendants."
And this was reaffirmed in more recent
UNSCEAR reports.

Dr. Fairlie speculates about other

radiation effects and argues that there are few
internationally agreed risk factors.
value.

This is false at face

Both UNSCEAR and ICRP have risk factors for

deterministic effects, risk to the lens of the eye and
other considerations.
I apologize for slightly going over.
very much appreciate the opportunity to present to the

We

136

Commission and we would very much welcome questions that
you may have.

Thank you very much.
THE PRESIDENT:

Thank you.

We all read

the material, so I'm sure there are going to be some
questions.

Okay, who wants to start?
MEMBER DEMETER:

your presentation.

Dr. Demeter...?

Thank you very much for

This may be more of a jurisdictional

question that maybe staff can help me out with and it's the
first time it has sort of been raised by intervenors,
late-phase activities.

So if there were an event and then

there was an evacuation, and then there was a late phase to
deal with repatriation, going back, and specifically to
deal with the psychosocial issues -- which have been found
in, you know, Three Mile Island, Chernobyl and Fukushima -of radiophobia, who is first on those aspects?

I would

suspect it's not related to the licence before us, but it
is related to emergency preparedness.
Canada issue, is that a CNSC issue?

Is that a Health
Is there a role for

the licensee?
MR. FRAPPIER:

Gerry Frappier, for the

record.
So we commonly refer to that as the
recovery phase, if you like, I think is what you are making
reference to.

So we have talked a lot about the emergency

planning associated with making decisions as to whether to
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evacuate or not, but that decision associated with
immediate steps to be taken, as we have discussed, is a
provincial responsibility in the Office of the Fire Marshal
and I believe they are still here and they could comment on
that.
With respect to the recovery phase, if you
like, as to people coming back and whatnot, CNSC is
actually part of a team that is looking at how to pull that
all together with respect to regulatory documents,
guidances.

Health Canada is a big player in it.

Of course

the Office of the Fire Marshal would be key.
I would ask Caroline Purvis, who is back
in Ottawa, who is a member of that group, to perhaps give
you a more fulsome answer.
MS PURVIS:

Caroline Purvis, I am the

Director of the Radiation Protection Division, for the
record.
So just following on with what Mr.
Frappier indicated, the CNSC is imminently publishing a
draft REGDOC called 2.7.3, which is the framework for
recovery after a nuclear emergency.

We have been working

on this document in collaboration with our Health Canada
colleagues and the intention of the document is to
stimulate a conversation amongst all of the stakeholders in
responding to emergencies and also the aftermath to develop

138

a framework and to formally document roles and
responsibilities with respect to all the elements that need
to be in place for recovery.

The documentation currently

links to aspects of recovery, and the one aspect you were
discussing, which is the psychosocial aspect, is touched
upon in this draft document.

We expect it will be out for

stakeholder comment next week ideally, but by mid-July.
Thank you.
MEMBER DEMETER:

Thank you very much.

THE PRESIDENT:

Questions?

MEMBER VELSHI:

Dr. Barrett, thank you for

commissioning this work.

When the Clean Air Alliance

report had come out and it had got so much media coverage I
was wondering who was going to have a look at that and do
an independent peer review, and as you said, very important
if there are misperceptions that there is real science.

So

what are your plans for disseminating this information and
where does it go from here?

It clearly doesn't have the

same kind of media coverage that the other report did.
MR. COUPLAND:

Steve Coupland, for the

record.
We haven't disseminated the report as of
yet, we are looking at doing that following, but we wanted
to bring it to the Commission first and have the hearing.
We will post it on our website, among other things, and
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probably look at trying to get some op-eds around it.
Thank you.
MEMBER VELSHI:

And, Dr. Chambers, have

you discussed this with Dr. Fairlie at all and have you
heard from him on his reaction to it?
DR. CHAMBERS:

Doug Chambers, for the

record.
No, I have not had the opportunity to
discuss this with Dr. Fairlie.

I would be pleased to do

so.
THE PRESIDENT:

So on page 2, those are

pretty strong words on the author.
in some very strong words.
diplomatic way of saying it.
send it to him.

You describe the author

I can't think of any other
So I thought you may want to

I was surprised you didn't.

Because you

mentioned that he is known for using unscientific methods
and speculation and exaggeration and you quote two studies,
the Corrice and the Socol.

Would you like to elaborate

what were the studies about?
DR. CHAMBERS:
record.

Doug Chambers, for the

A two-part answer.
I previously had discussions concerning

the Ontario drinking water proposed criteria of 20, I had
discussions with Dr. Fairlie over that and needless to say
we had substantial disagreements, and I think Mr. Rinker
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presented basically views that I would be fully in
agreement with.
With respect to the Socol and the other
paper, I would ask my colleague Dr. Ethier to respond to
that.
--- Pause
DR. CHAMBERS:

Apologies.

We had expected

to go for lunch before appearing before the...
--- Pause
DR. CHAMBERS:

Could you repeat --

THE PRESIDENT:
MR. CHAMBERS:

Corrice.
Yes.

THE PRESIDENT:

Corrice on your page 3 at

the top, the first line.
--- Pause
DR. ETHIER:

The reason for referencing

them -- for the record, Adrienne Ethier.

The reason for

referencing these two authors was primarily just to
highlight the point that it is documented that there has
been some exaggerations of the science.
THE PRESIDENT:
DR. ETHIER:

Yes.

THE PRESIDENT:
DR. ETHIER:

In those documents?

In those documents?

Yes.

THE PRESIDENT:

Okay.
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DR. ETHIER:

They are just examples.

THE PRESIDENT:

Okay.

Thank you.

Questions?
MEMBER VELSHI:

A very quick question.

Have either of you reviewed the staff SARP study -DR. CHAMBERS:
MEMBER VELSHI:

Yes.
-- and any comments on

that?
DR. CHAMBERS:

Doug Chambers, for the

record.
Not in detail.

We came to this fairly

late, but I have scanned the staff study and in the areas I
feel comfortable with I would agree with their conclusions.
MEMBER VELSHI:

Is that a qualified

endorsement?
DR. CHAMBERS:

I'm not a nuclear reactor

specialist, so I have my thoughts, but I am not competent
to comment on those aspects.
MR. FRAPPIER:

Gerry Frappier, for the

record.
We did have the report reviewed and we can
bring you some comments on that if you so desire.
DR. ZABLOTSKA:

Madam Velshi, just to

address, I was an external reviewer of the SARP report and
I looked at the methodology in detail and in my written
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report to the CNSC I completely agreed with the methodology
and the results, they are fully in line with international
scientific community standards.
THE PRESIDENT:

Well, you were on some

standards committee, so what do you think about this idea
of Dr. Fairlie about using the limit, the 120 -- 10,000 Bq
per year rather than the dose?
DR. CHAMBERS:

Doug Chambers, for the

record.
Ridiculous is sort of a short summary.

We

can measure concentrations, but a concentration itself does
not transfer to a health risk.

Despite Dr. Fairlie's

comments, there is a lot of information.

The UNSCEAR 2016

report is a very good compilation of recent information on
biological models, what's known from epidemiology studies,
et cetera.

There has been a lot of good research done in

Canada, some of which has been sponsored by the Canadian
Nuclear Safety Commission and its predecessor, particularly
from Chalk River.

So personally, I am very comfortable

with the risk estimates that we have right now.
say they are perfect?

Is that to

Absolutely not, there is uncertainty

and more work could be done to fine-tune them.
I think in the rush to end my statement,
if I may make one more statement, there has been discussion
previously about the actual details of the shape of the
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dose-response curve.

That's interesting, it's scientific,

but, frankly, in my personal view, when the doses are low,
the risks are low irrespective of the shape of the
dose-response curve, and the doses from the Fukushima
incident, as massive an incident as it was, are low and I
don't think the scientific community, as I said earlier,
and UNSCEAR has reaffirmed its position that we do not
expect any discernible health effects in people exposed or
the descendants of those exposed.

I think that last part

sometimes gets forgotten.
THE PRESIDENT:
Health Canada online.

I'm told that we have

Maybe it's an opportunity for Health

Canada to talk about all the kinds of things we have just
been discussing about recovery and about the dose.
Health Canada?
MR. AHIER:

Yes, this is Brian Ahier,

Director of Radiation Protection Bureau, for the record.
It's a very general question that you
asked, but in terms of some of the things that have been
discussed -- actually, let me confirm, can you hear me?
THE PRESIDENT:
MR. AHIER:

Yes, we can.

Okay.

Go ahead.

There were questions

about -- related to those estimates from Fukushima, use of
various doses, our recovery.

I think as was mentioned from

CNSC staff, Health Canada is supporting the CNSC on the
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development of the recovery framework and we feel that is
very important in terms of developing our overall nuclear
emergency preparedness and response capability.

In terms

of some of the issues related to dose and dose projections
from emergencies, you know, we think that the methodology
that was used in the SARP study that was just recently
referenced was for the most part reasonable.
We were supporting Ontario in their
revision of the PNERP, doing some of our assessment in
terms of projected doses that could occur from an emergency
in Ontario, and we think that in that regard it would be -if we make reference back to Dr. Fairlie's presentation, it
would be inappropriate for example to take those estimates
from Fukushima and superimpose them on the Greater Toronto
Area, because whatever we look at should be based upon
hazard assessment that we would be looking at for our own
facilities in Canada.
THE PRESIDENT:
MR. AHIER:

Thank you.

I'm not sure if -- as I said,

it was a very broad question, I'm not sure if that answers
some of the things you were looking for.
THE PRESIDENT:
Thank you.

No, that's right on.

Thank you for that.
MR. AHIER:

Thank you.

THE PRESIDENT:

Anybody?

Anybody else?
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Okay.

Thank you.

DR. BARRETT:
DR. ETHIER:

Thank you very much.

Thank you very much.
Thank you.

THE PRESIDENT:

I should have given you

the last word.
DR. BARRETT:

The last word.

Well, I

would just wrap this up by saying that we would emphasize
that given the over 40 years of successful operation of the
station and OPG's strong safety culture and commitment to
all aspects of safety, the Canadian public can have the
highest confidence that this unblemished and impressive
record will continue and that's why we support very
strongly the application for the 10-year licence for the
continued operation of the Pickering Nuclear Generating
Station.

So thank you very much.
THE PRESIDENT:

Thank you.

We are breaking for lunch, we will be back
at 1:30.

--- Upon recessing at 12:27 p.m. /
Suspension à 12 h 27
--- Upon resuming at 1:34 p.m. /
Reprise à 13 h 34

THE PRESIDENT:

Okay, we are ready to
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continue.
The next presentation is by Ms Butler, as
outlined in CMD 18-H6.34.
Ms Butler, over to you.

CMD 18-H6.34
Oral presentation by Evelyn Butler

MS BUTLER:

Hello and good afternoon.

So we are all here today for one reason,
to determine whether the Pickering nuclear station is
allowed to continue operating.
Mr. Leblanc, the Clerk of the Commission,
told the World Nuclear Association Conference last year
that he anticipated these would be the most controversial
in Canada.

There is good reason for Mr. Leblanc to say

Pickering's continued operation is controversial.
This is Canada's oldest nuclear station,
it went online in 1971, well before I was born and well
before things like iPhones, personal computers and solar
panels.

Pickering is an outdated and dangerous technology.
It is also controversial because of its

location.

It is in the middle of the Greater Toronto Area,

which houses millions of people.

We never want an accident

like Chernobyl or Fukushima to happen at Pickering because
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many more millions of people would be in harm's way.

So

Mr. Leblanc had good reason to call these hearings
controversial.
I hope as a Commission you consider not
just the hearings but OPG's request to keep operating
Pickering as controversial.

OPG knows they would never be

allowed to build a new reactor at Pickering, but they keep
coming back to the CNSC to ask to operate the station a
little bit longer.

OPG's request to continue operating

Pickering is like a friend who takes advantage of your
patience and overstays their welcome.
When Pickering was built, Toronto was a
different and a much smaller place.

The city has grown

into the GTA and OPG has refused to admit that with Toronto
growing up it's time for Pickering to move out and retire.
So today I would like to ask you to tell the OPG it's time
to retire Pickering, it's overstayed welcome in the GTA.
I wish I could say I'm new at this, but
I'm not.

I have been here before and I fought just as hard

against keeping Darlington open and I am now also a lot
more concerned about Pickering, which, as opposed to
Darlington, is a lot closer to where I live.

So I am going

to be clear when I say this, Pickering is not needed.
Common sense tells us we wouldn't be building a nuclear
plant at Pickering.

We understand that international

Why?
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nuclear safety standards discourage population growth
around nuclear stations, but the Ontario government does
the opposite and the CNSC continues to allow this.
The Indian Point nuclear station is
similar to Pickering, it is located near New York City,
with millions of people.

The impacts of a major-scale

accident should it occur at Pickering would essentially
create an almost impossible logistical nightmare when it
comes to evacuating in essence an entire city which
numbers, again, in the millions.

So in relation to

something like Fukushima, we would be facing an even bigger
long-term problem than they themselves continue to face.
Last year the Governor of New York
announced that he would close the Indian Point power plant
because it was too old and too close to their city.

So it

bothers me that Canada has not been held to that same
safety standard.
I ask you to close Pickering.

I don't

think it's fair that ordinary hard-working people continue
to pay for Pickering's operation on their electricity
bills.

Most of all, its power is surplus, we don't

necessarily need it.

So why is it reasonable to have a

reactor so close to Toronto when we don't need its power?
And it is old and past its prime anyway.

So with advances

being made in cleaner, more sustainable energy sources, I
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don't see the sense in keeping this plant open if the power
is surplus and we can meet our needs with new sources of
energy.
I believe keeping people safe and keeping
the public in the dark about these issues doesn't seem to
be the right answer.

We all want the same thing, to be

able to look the CNSC in the eye and believe that the
public's health and safety's best interest are being taken
at heart.
So my recommendations are that if the CNSC
want to prove that they are doing everything they can to
protect people and that they are worthy of our trust, then
the following things need to happen:
- There needs to be a widespread public
campaign on emergency preparedness and the access and use
of KI pills in the case of a nuclear emergency instead of
leaving it to individuals to spread the word over time.
OPG does want to continue to run the plant, but it doesn't
at the same time tell people in the GTA what they are
supposed to do in the event of an accident, so I don't
think that is entirely responsible -- or, sorry, I believe
that is irresponsible.
- There needs to be a transition plan in
place for the workers of the plant to avoid job loss if the
plant were to be shut down.
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- There needs to be legislation to make it
illegal, like everywhere else, to have a plant this close
to a major city with lots of people.
- The Nuclear Liability and Compensation
Act must be removed to show in good faith that the OPG
actually believes that this plant is safe.
So I encourage you to make the right
decision.

I think that OPG's time is up and with the GTA

having grown it's time for the station to retire.

We can

avoid a lot of problems and risks by closing down
Pickering.
done.

It can be done and it absolutely has to be

Thank you.
THE PRESIDENT:

Thank you.

Questions?
MEMBER LACROIX:

Yes, I do have a

question.
THE PRESIDENT:
MEMBER LACROIX:

Dr. Lacroix...?
Thank you, Mrs. Butler,

for this presentation.
Staff, in a nutshell and for the record,
could you tell me more about the positive reactivity
coefficient CANDU reactor?
MR. FRAPPIER:

Gerry Frappier, for the

record.
The positive void reactivity is a feature
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of CANDU reactors.

Every reactor has a response to voiding

in the area of the fuel.

In the case of CANDU reactors

it's a positive reactivity, which is that the power
increases.

The design of the CANDU reactors understands

that circumstance and that feature of the reactor and that
is why we put so much emphasis on the shutdown system
effectiveness and so there's very tight criteria around
what kind of shutdown systems are allowed and how effective
they have to be to ensure that they can counter any
negative aspect of the positive void reactivity.
MEMBER LACROIX:

Okay.

So it's not a

design flaw, it's a design characteristic?
MR. FRAPPIER:

Gerry Frappier, for the

record.
Yes.
characteristic.

I would call it a design

Other reactor types have different

characteristics and in any design it is very important for
the designers to understand all the different dynamics, all
the different neutronics and how the reactor is going to
respond and design accordingly.

That is what as a review

of design you are primarily looking for, do they understand
what they are up against and have they designed in
accordance with that.
MEMBER LACROIX:
and concise, precise answer.

Thank you for this short
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THE PRESIDENT:

Question?

Ms Penney...?
MEMBER PENNEY:
confused.

Ms Butler, I am a little

The Nuclear Liability and Compensation Act, why

do you feel the OPG is hiding behind it?
MS BUTLER:

Well, I think that they like

that it protects them more than the general population.

I

mean I can understand why that would be in place, but I do
think that people, once they know about that they grow more
concerned that, you know, it is designed, at least in my
view, from how it has been explained to me, that it doesn't
help us as the people as much as it does for you.

At least

that's as far as I understand it.
MEMBER PENNEY:
MS BUTLER:

OPG you mean?

Yes.

MEMBER PENNEY:

Can I ask CNSC staff to

explain the purpose of the Nuclear Liability and
Compensation Act?
MR. FRAPPIER:

Gerry Frappier, for the

record.
I can go to Ottawa for some more details,
but, in a nutshell, essentially the government as a matter
of policy has put in place legislation associated with the
nuclear liability of operating a nuclear power plant.
it, it makes requirements for certain financial

In
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capabilities and maximum liabilities that are imposed on
the licensee and those are in place based on legislation
that has been passed from Parliament.
CNSC regulatory thing.

It's not really a

But if you want more we can go to

Karine.
MEMBER PENNEY:

So is it up to a maximum

liability that OPG would carry if there was an incident?
Is that why there would be an impression that you could
hide behind it?
MR. FRAPPIER:

Gerry Frappier, for the

record.
So I think what is probably being referred
to is it does cap the liability that the licensee would be
exposed to and has to protect itself from a financial
perspective.

Beyond that it becomes a government

liability.
THE PRESIDENT:
Okay.

Question?

Thank you.

Thank you for your

intervention.
The next presentation is by the Canadian
Nuclear -- I'm sorry, we have done that.
So the next presentation is by Mr. Sedran
from Reactor Engineering Services Development, as outlined
in CMD 18-H6.20.
Mr. Sedran, the floor is yours.
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CMD 18-H6.20
Oral presentation by
Reactor Engineering Services Development (RESD Inc.)

MR. SEDRAN:
record, I am Paul Sedran.

Good afternoon.

For the

I am an independent fuel channel

consultant grateful to the CNSC for the opportunity to
present today.
With 15 slides I will be pressed for time,
so my strategy is to cover the slides quickly and provide
some further explanations if required in the question
period.
The main theme of the presentation is that
the implications for the Pickering fuel channels referred
to in the presentation title are mostly positive,
supporting my conviction that the Pickering fuel channels
are certainly fit for service to the operating time
specified by OPG and are actually even more robust than the
industry is taking credit for.
So here's the contents, briefly.

Item 1

is just a one-slide introduction, just providing some
historical background to explain how this presentation came
about.

Item 2 is the core of the presentation, CANDU

6-specific observations; the four are listed there.

And

155

item 3 is really a part of item 2.

I have called it

indications and implications; so indication comes out of it
and the implication is for Pickering.

Item 4 is a

standalone topic, a suggestion for modelling crack growth
in pressure tube leak before break analyses, and that is
because of the CNSC's historical interest in leak before
break as a topic.

And lastly, conclusions.
So as an introduction, an independent

review of Pickering B fuel channel assessments was
performed.

The review was from the specific perspective of

CANDU 6 operating experience not directly shared with OPG
in part due to industry restructuring, which I called
fragmentation.
So this is one busy slide.

I would like

to state its main point, and save the explanation of it for
the question period, as follows.

Prior to 1998, fuel

channel assessments for all reactors were performed by the
same organization.

After 1998, independent fuel channel

assessment groups were formed with AECL and CPUS Limited
sharing CANDU 6 fuel channel work, while AMEC NSS worked
exclusively on the fuel channels for the reactors in
Ontario, such that the Pickering and CANDU 6 assessments
were done separately.
in communication.

So this led to kind of a breakdown

Consequently, I don't think that the

CANDU 6 results in my presentation were ever formally
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presented to OPG or anywhere else in the industry.
So these are the four topics based on
CANDU 6 experience.
The first topic is calandria tube
spring-back.

These are calandria tube measurements

performed in 2004 in Point Lepreau.

Spring-back is the

vertical deflection of the calandria tube due to fuelling
or defuelling of the pressure tube.

The main point here is

that the fuel channels in Point Lepreau were found to be
stiffer than predicted by the standard model, which could
be beneficial to the Pickering fuel channels.
So the bar graph shows the spring-back
results.

On the left-hand side, the 8.4-millimetre value

is the predicted spring-back from the standard model.

And

the bar on the right, 4.5 millimetres, is the measured
spring-back, indicating that the fuel channel is stiffer
than predicted.

So on the slide, the table on the right

gives the current predictions for contact times.
The implication for Pickering is that the
quoted contact times could be increased, should increased
pressure tube stiffness be incorporated into the Pickering
fuel channel models.
The second topic is the apparent
non-linearity and pressure tube sag rate from measurements
in Point Lepreau and in Gentilly-2.

The figure is a plot
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of measured pressure tube sag versus time in service for
Point Lepreau in red and for Gentilly-2 in blue.

The

indication here is that the sag rate is non-linear, while
in the time to contact assessments for Pickering, pressure
tube sag is modelled as linear with time and service.
The implication for Pickering is that the
quoted contact time -- as also in the table on the right on
the slide -- could be improved should non-linear sag be
incorporated into the Pickering fuel channel models.
The third topic, which is the CANDU 6
calandria tube ovality measurements, is presented in the
next five slides and covers spacer nip-up and pressure tube
to calandria tube gap calibration.
The figure is a plot of calandria tube
inner diameter versus angular position from a pressure tube
gauging measurements combined with gap measurements at a
cross-section near a spacer.

The ovality is the difference

between the maximum and minimum inner diameter and it's 6
millimetres.
In the existing calandria tube models, the
calandria tube cross-section is assumed to remain circular,
as depicted in the sketches on the top right-hand side of
the slide.

The sketches represent a cross-section of the

fuel channel at the spacer location.

So the red circle is

used to depict the pressure tube combined with the spacer,
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and the calandria tube is shown in blue.
So for a circular calandria tube, the fuel
channel will slowly transition from the design condition on
the left to the nip-up condition on the right when the
spacer comes into full circumferential contact with the
calandria tube.

However, with calandria tube ovality, the

calandria tube can contact the pressure tube over a large
area prior to nip-up.

So the indication is that calandria

tube ovality at spacer locations is significant.
And the implication for Pickering is that
spacer nip-up assessments assume circular sections.

But

calandria tube ovality results in pinching of the spacer
between the pressure tube and the calandria prior to
nip-up.

And the consequence is that this could hinder

spacer movement during SLAR.
Okay.

I just need to go back.

The next four slides deal with gap
calibration.

So I will go through them quickly and

elaborate a bit more in question period.
Okay, this is a plot of the calandria tube
inner diameter actual distribution from gauging
measurements for the calandria tube removed from Pickering
4M11.

The main point is that the mean inner diameter is

practically uniform along the length of the tube.
So this presents the same axial calandria

159

tube inner diameter profile as before, but derived from
in-service inspection measurements for fuel channel F06 in
Point Lepreau.

So the formula above shows the calculation

of calandria tube inner diameter, noting that the gap
values were calibrated and that the mean calandria tube
inner diameter is not uniform, which was found to be due to
the effects of gap calibration.

You can see that the green

line represents the mean diameter, and it's not uniform
along the length as opposed to the previous slide.
So this is the gap calibration.
through it quickly.
calibration.

I'll go

This slide presents an example of gap

Gap calibration involves the adjustment of

the as-measured gap so that the gap at the spacer location
matches the design value of the spacer coil diameter.

In

the figure, the blue curve is the as-measured gap and the
red curve is the calibrated gap.

The figure on the left

shows the calibration scheme, which gives the calibrated
gap versus the measured gap value.

So you can see how they

are adjusted to give the calibration.
So this is the actual calandria tube inner
diameter profile for a different pressure tube created
without gap calibration.

And the mean calandria tube inner

diameter is much more uniform.

So no gap calibration

produces more realistic calandria tube inner diameter
profiles than with gap calibration.
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So the indication here is that gap
calibration may be technically incorrect.

And the

implication for Pickering is that calandria tube to
pressure tube contact predictions that use gap calibration
overestimate the time to contact.

But I want to point out

that this is a fairly minor effect.

And considering the

other conservatisms, that would really not be a detriment
to the fuel channels.
Okay, this is the fourth topic.

In

Pickering, the calandria tube LISS gap was measured using
an optical camera system, as illustrated in the slide.

As

described in my write-up, some of the measurements in other
reactors have been erroneous, and the figure indicates one
of the pitfalls of the optical system.

Basically, the

problem is that in some configurations the size of the
physical gap is larger than the size of the image of the
gap.

And the good news is that this system will tend to

underestimate the gap and therefore produce conservative
results.
So I'm on slide 14.
THE PRESIDENT:

Can I keep going?

We all read everything in

here, so just give you another minute -MR. SEDRAN:

Okay.

THE PRESIDENT:
MR. SEDRAN:

-- to finish.

Okay.

So this one, this is
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the leak-before-break topic.
this one.

What I'll do is I'll skip

We can go back to this if you're interested.

I'm hoping Glen McDougall will ask me a question.
I'll go to the conclusions.
1.

Calandria tube spring-back

measurements imply lower pressure tube and calandria tube
sag.
2.

Pressure tube sag measurements

indicate non-linear pressure tube and calandria tube sag.
3.

So points 1 and 2 indicate increased

time to pressure tube to calandria tube and calandria tube
to LISS contact for Pickering B compared with current
assessments.
4.

CT ovality measurements show partial

nip-up before full nip-up, which may interfere with spacer
movement during SLAR.

Gap calibration should be questioned

and may lead to reassessment of pressure tube to calandria
tube contact times.
5.

Calandria tube to LISS optical gap may

underestimate the actual gap, giving underestimates of
calandria tube to LISS contact time.
And the sixth part is the LBB.

I think

I'll go ahead and read it.
6.

The assumption of crack growth at full

power hot conditions in the current deterministic and
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probabilistic LBB analysis may be excessively conservative.
Should the need arise for Pickering, OPG could make a case
in the LBB analysis that the crack would start to grow
during the reactor shutdown/cooldown instead of at full
power hot conditions.
That's it.

I didn't see how long I took,

but.
THE PRESIDENT:
MR. SEDRAN:

Okay.

THE PRESIDENT:
Questions?

That's fine.

Thank you.

Ms Penney.

MEMBER PENNEY:

Thank you for that.

Very

detailed.
My question is for CNSC staff.

Does

anything you see here change your evaluation of the
pressure tubes?
MR. FRAPPIER:

Gerry Frappier, for the

record.
I'll get Glen McDougall to provide some
more detail.

But in general, I would suggest that all the

areas that he's talking about are of interest to us, and
certainly sagging and the gaps and where the positioning
is, is something that is watched closely.

It's of even

more interest to OPG, I would suggest, because of course
that's part of their operationals.

163

The other thing I would note, and I'm
certainly not a specialist in this, I'll let Glen give
detail, but for the most part, his indications are that
we're too conservative.
that would be good news.

So again, from our perspective,
From OPG's perspective, maybe

there's some optimization there that they could seek out,
and I would leave that up to them to make that case if they
had to.
But perhaps Mr. McDougall would like to
add to this.
MR. McDOUGALL:

Glen McDougall, for the

record.
Really all I can do is provide a few extra
details to support what Mr. Frappier has just said.
First of all, staff are aware of all the
degradation mechanisms that Mr. Sedran has raised in his
presentation, and we are quite familiar and quite
comfortable with the industry standard approaches that are
used for assessing these degradations.
I think maybe what I'd like to do is take
the discussion to just a little bit higher level.
non-prescriptive regulator.

We're a

And that has two important

implications for roles and responsibilities.

Our job, as

staff, is to establish high-level requirements which we
recommend to the Commission for incorporation in the
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licence.

So examples of those kind of high-level criteria

would be that licensees must demonstrate fuel channel
fitness for service for a specified period into the future.
Licensees have two responsibilities.

They

propose the methodology for assessing fitness for service,
and the methodology that Canadian licensees use are the CSA
standards.

And they also propose acceptance criteria.

And

as CNSC staff, we've recommended the criteria that are in
the CSA standards.
The licensees submit assessments for
staff's acceptance.

We don't accept or reject fitness for

service assessments based on our own personal reflections
on the adequacy.

When we accept them, we are comparing

against the requirements for the assessment that are in the
standards, and that includes considerations of the inputs
and the assumptions that the licensee is allowed to use.
I think this gets at the heart of Mr.
Sedran's intervention.

The assessments -- we, as staff,

look at the high-level requirements for that, and that's
that licensees have an R&D program sufficient to understand
the degradation that they're trying to assess.
The second is the station-specific
inspection data.

This might be an area where we might

differ with some of Mr. Sedran's considerations.
The third one, and this I guess is at the
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heart of Mr. Sedran's presentation, is we rely on the best
available evidence.

When I use the word "available", I

mean available to the licensees.

The licensee is

responsible for making its own case about the fitness for
service of its own fuel channels to demonstrate the safe
operation of its own facility.

Our job as staff is not to

look at other possible ways of redoing their case for them.
We can suggest improvements, we can suggest alternatives,
but ultimately the facility is theirs to operate and theirs
to demonstrate safe operation.
I'll just conclude by saying that the
focus for CNSC technical staff is conservatism of licensee
predictions and conclusions.

Should a licensee wish to

revise individual assessments or whole families of
assessments, and they have done that in the past, they come
to us and they demonstrate that even though they are
reducing the level of conservatism somewhat because they
wish to use a new calculation method or they wish to borrow
data from another power plant, we review that and satisfy
ourselves that there are still margins to demonstrating
safe operation.

I guess that just takes us to where

Mr. Frappier left off, that ultimately it is up to the
licensee to propose their best case, and where they get the
information to prepare that case, that's their discretion.
I believe Mr. Jammal wants to finish.
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MR. JAMMAL:

Ramzi Jammal, for the record.

As the Chief Regulatory Officer, what
you've seen before you here is when we spoke about lab
testing and demonstration.

What's unique about the CNSC is

we have our technical support organization.

Our

specialists that you hear from all the time give us the
technical information decision.
What this presentation demonstrates is the
fact that the knowledge that's obtained from the testing,
the next time our staff is reviewing, then they know the
behaviour of the contact of the pressure tube, and so on
and so forth, so when they are assessing they have the
validation, not just the methodology, the actual data from
the field, and then we start to assess against it.
I fully support Mr. Frappier and
Mr. McDougall on the fact that we will maintain
conservatism, and that's why it does exist.

We will never

deviate from it until it's proven to be safe and
maintaining the safety margins all along.
THE PRESIDENT:

Questions?

MEMBER VELSHI:

Mr. Sedran, can you tell

us a little bit about yourself.

Ms Velshi.

I just wondered what your

background was, and have you become a fuel channel expert.
MR. SEDRAN:

Sure.

I spent eight years in aerospace.

I'm a
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mechanical engineer.

I spent eight years in aerospace and

got my master's part time.

After those eight years, the

bulk of my experience came from 15 years at Atomic Energy
of Canada at Sheridan Park, where I was the senior section
head of fuel channel integrity at the very end.

I then

joined CPUS as a manager of structures and dynamics.
that for seven years.

I did

Subsequent to that, I became an

independent, so I continue with the same work, same
clients, but just under my own company.
MEMBER VELSHI:

Thank you.

This submission, was it the CNSC that
asked you to do this assessment of Pickering's application?
MR. SEDRAN:

Yeah.

I applied to be an

intervenor, and they requested a -MEMBER VELSHI:

Okay, with participant

funding.
MR. SEDRAN:

Yeah.

MEMBER VELSHI:
MR. SEDRAN:

Okay.

Thank you.

Sure.

MEMBER VELSHI:

I don't think we gave OPG

a chance to comment on Mr. Sedran's conclusions.
MR. GREGORIS:

Steve Gregoris, for the

record.
The intervention, it reinforces our aging
management program, our lifecycle management program, the
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associated models, and the assumptions.
conservative.

They're safe.

They're

They're appropriate.

THE PRESIDENT:

Go ahead.

MEMBER BERUBE:

It's a really interesting

report, by the way.

Thank you very much for that.

gives us some comfort, I think, which is lovely.
than bad news.

It
Better

Right?
What I'd like to ask you is how many

channels or how many tubes did you look at over what period
of time, and how long did it take you to pull this all
together?
MR. SEDRAN:
all from CNS papers.

The information you see is

Then I started writing in 2008.

The

major discovery about the fuel channel ovality came in
2005.

I was doing contract work for Point Lepreau.

They

were looking at the problem of the calandria tube to lose
contact.

That was their pressing problem.

What I

discovered was that the sag rates seemed to be non-linear,
so as I delved into it, I discovered that you could use the
inspection results to predict the shape of the calandria
tube, which I had never seen before.

This is something

that people -- that was more or less kept in a box
somewhere at Point Lepreau, and nobody actually
disseminated that to the industry.

Right?

The number of tubes, the information is --
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you can see there's a large number of pressure tubes from
Lepreau and G2.
to that point.

That was the full set of inspected tubes
That came to me, once again, because of

contract work I was doing.

I was fortunate enough to get,

they allowed me, the IP right to publish the stuff in the
paper, so it now is in the public domain.
THE PRESIDENT:

In your paper, in your

note to our secretary, Mr. Leblanc, you actually mentioned
that it wasn't shared.
MR. SEDRAN:

That's true.

THE PRESIDENT:

This is an industry that

keeps bragging about OPEX-sharing and all that.

How is

that not being shared?
MR. SEDRAN:

If you look at the first

slide, and you go through all the boxes, you can see what
happened was initially fitness-for-service guidelines were
generated by COG, and of course it was an industry-wide
enterprise.

All that work continued to be done by COG

until 1998.
The group that did the fuel channel
assessments was split into two, one group went back to
Ontario Hydro and assumed full responsibility for all the
hydro reactors, the other group stayed back at AECL and
worked exclusively on CANDU 6, so from that point on, the
two groups became competitors.

It got even worse.

When
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CPUS started their business, a third group started, so we
had three groups that were working on different reactors,
and there was no incentive to talk to each other.

COG was

still there, but there was no incentive for the smaller
groups -- what happened essentially is that instead of the
work being done in unison, the work was done and it was
privately paid for by the different stations.
THE PRESIDENT:

Tell me it doesn't exist

now.
MR. SEDRAN:

It does exist now.

THE PRESIDENT:
MR. SEDRAN:

It still exists now?

It still exists.

THE PRESIDENT:

So you have a situation

where a contractor who comes up with a new insight gives it
a licensee and the licensee will not share?
MR. SEDRAN:

No.

The contractor cannot go

to the licensee with a new proposal.

The contractor has to

go through an approved vendor of fuel channel services in
order to provide a proposal to the utility.
THE PRESIDENT:
about sharing.

I just want to understand

So all the information and all the insights

that you have were not shared by the whole industry.
MR. SEDRAN:

Not to the same extent that

it was previously.
THE PRESIDENT:

That's not good.
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MR. SEDRAN:

No.

MEMBER LACROIX:
my question.

Mr. President, you stole

This is exactly the subject that I want to

talk about.
THE PRESIDENT:

Staff, what happened to

this OPEX, and this battle cry about "We share everything"?
Somebody, please?

I understand intellectual property, but

once the licensee buys that knowledge, I thought we should
disseminate it to everybody, so what am I missing here?
MR. FRAPPIER:

Gerry Frappier, for the

record.
Probably OPG would be better placed to
respond to the business side of things.
From a regulator's side of things, we have
access to all the information we need from the different
licensee.

If they want to use some of this as part of

their safety case, whether it's from the AECL generation of
things or whether it's from the NSS or Kinectrics, so we
have access to the information that is needed as far as
doing the assessment.
Whether industry for, like you say,
proprietary reasons, or whatever, have an approach that is
useful that they'd like to optimize their operations with,
they would have to speak to that.
I would note, though, that for most of the
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stuff that's of importance to the safety case, there is an
industry standard toolset of computer modelling, and that
sort of stuff, that is available to everyone, but if you
want more details on that, I'd pass it to -THE PRESIDENT:

I'd like to hear from OPG,

but I would imagine -- studies like that, with the real
experience of refurbishing Point Lepreau, I'm shocked that
it wouldn't be shared with Darlington, Bruce and Pickering,
not to mention international parties, the CANDUs globally.
MR. LOCKWOOD:

Randy Lockwood, for the

record.
I'm going to ask Kathy Charette to speak
to this.
A number of the items of course we're
aware.

I think you're getting a little bit of the wrong

impression here.
With that in mind, I see COG is on the
agenda today, and of course there's joint projects with COG
where the utilities share information that way, especially
around fuel channels, and I would suggest that's an
appropriate time also to revisit this.
Kathy.
MS CHARETTE:

Kathy Charette, for the

record.
Randy had it 100 percent right, we do a
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lot of work through the CANDU Owners Group in terms of
sharing joint projects and information.

The CANDU Owners

Group has a fuel channel R and D program, and that program
involves CANDU owners that participate.

All of the

Canadian utilities participate, and some of the offshore
ones do as well.
groups.

In that program, we have several working

I think there are five working groups.

them is deformation.

One of

The deformation working group is

aware of the information that Mr. Sedran was talking about,
so there's actually nothing in here that's a surprise or of
news to us.
information.

Within the working group, we share a lot of
They have regular meetings.

We decide on

parities in terms of R and D, and then we share the results
of that information.
In terms of intellectual property, the
only time we really run into that sort of thing is, when we
do COG joint projects, there may be some property, or some
information, for example, on the fuel channel life
management project where it's very, very valuable to us to
maintain it and if it's not specifically a safety issue
that doesn't have to be in the standard, we may hold it as
our own property and not share it with other people.
But anything that's safety -- that has a
safety significance, we generally share through the CSA
standards.
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MR. LOCKWOOD:
record.

So, Randy Lockwood, for the

I think it's appropriate, President Binder, that I

say I very much appreciate the intervenor coming here.

I

found it a very interesting CMD, a little surprising when I
first read it compared to the others.
And I guess I would add that I think it
does provide the Commission, members of the public even a
little more confidence and comfort around the fuel channels
at Pickering.
So, I thank the intervenor for coming
forth.
THE PRESIDENT:

Okay.

MR. McDOUGALL:

Mr. President, if I could

just make one final remark.
THE PRESIDENT:

Go ahead.

MR. McDOUGALL:

I just want to clarify the

purpose of the OPEX Program.

It is primarily intended to

share information about upset events so that even competing
utilities can take advantage of that to ensure that they
continue safely operating their facilities.
In terms of inspection data, yes, there
are -- for various reasons there are reasons why some of
that data is compartmentalized.

We are never restricted in

getting a hold of the data to ensure that we accept, or we
understand the basis for licensee assessments.
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There are occasions when we do see
assessments from one utility that don't seem to take into
account things that we are aware of because we've seen data
from other utilities.

We find ways to bring that to the

utility's attention to make sure that there is appropriate
information sharing.
But the data does arrive on our desks
marked as commercial proprietary, so we're not at liberty
to share it with other utilities, but we do encourage them
to share where we think that there are gaps in their common
knowledge.
THE PRESIDENT:

But if it's safety

oriented or performance oriented, I mean, there's a lot of
it here about with the new knowledge about sagging and that
were new.

I'm very surprised that it wouldn't be shared

automatically.

There's some new information here.
MR. McDOUGALL:

There are several venues

in Canada that the industry takes advantage of for the
sharing of information.

The premier one and the ones that

we attend regularly are fuel channel seminars that are
hosted by COG and both data and new assessment ideas are
put on the table there for people to take a look at and for
the utilities to consider or not consider for their future
use.
As Mr. Sedran pointed out, there are also
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routine meetings of the Canadian Nuclear Society where
detailed technical presentations are given, and I know for
a fact that there are always representatives from the
various utilities in attendance.
THE PRESIDENT:

Okay.

MEMBER VELSHI:

Thank you, Mr. President.

Ms Velshi?

I just wanted to take the opportunity with Mr. Sedran being
here to see if he had a chance to review the CMD submitted
by Dr. Greening and his concerns around the fuel channels
lasting until when the licensee wants to operate the units
until.
Have you had a chance to look at CMD
18-H6.155C?
MR. SEDRAN:

Sure.

I went through it.

And what he says is correct from a historical perspective.
If this was 1990 his statements would be perfectly valid.
However, in 1990 when we were putting
together the Fitness for Service Guidelines, one of the big
topics was the leak rate and our big problem was the
scatter was very, very large.
to do regressions.
normalize the data.

So, I spent some time trying

In the end we decided that we had to
So, in other words, the problem was

that the measured crack length was physically the longest
crack length that -- across the pressure tube.
However, the reason that there was a very

177

poor correlation and very large scatter was that the actual
crack leakage area was independent of the crack length.
So, parts of the crack were plugged, so for these cracks we
derived open crack lengths and then got a very nice
non-linear relationship.
tremendously.

The scatter was reduced

And so, we derived a conservative leak break

equation.
So, what he's talking about was before we
had all that work figured out.
MEMBER VELSHI:
talk more about it.

Thank you.

I'm sure we'll

And in fairness to Dr. Greening, I

know he's asked for a lot more information maybe to get up
to speed on things.
Thank you.
MR. SEDRAN:

Sure.

THE PRESIDENT:

Just so I understand what

you just said, I am preoccupied with leak before break.
MR. SEDRAN:

Yes.

THE PRESIDENT:

My understanding of what

he's arguing is all the leak before break system would
embrace -- I don't want to put words in his mouth, we'll
get into this submission later on.
MR. SEDRAN:

Yes, yeah.

THE PRESIDENT:
we put in place doesn't work.

He's arguing that whatever
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MR. SEDRAN:

Yeah, he's arguing that a

crack could be 20 millimetres long and partially plugged
and be a miniscule crack.

But our fitness for service

models have a very defined, conservative leak rate.
If you actually look at the normalized
experimental values the leak rate is quite a bit higher
than what we assume in our model because we definitely
applied a very big factor of conservatism.
So, I think what Dr. Greening is saying is
that he doesn't have any confidence in our leak rate model.
THE PRESIDENT:

But according to you, you

have complete faith -MR. SEDRAN:

Yes.

THE PRESIDENT:

-- in the current

practice?
MR. SEDRAN:

Yeah, because we have had

cases of through wall cracks and they leaked quite
profusely compared to our model.
So, there's evidence, there's solid
empirical evidence that the tendency of the pressure tube
to leak is quite high because of the pressure.
THE PRESIDENT:

Okay.

Thank you.

Dr. Demeter?
MEMBER DEMETER:

Thank you.

There was one

area that I think, if I'm interpreting it -- thank you for

179

the presentation, by the way -- if I'm interpreting
correctly, that it's a recommendation for improvement.
MR. SEDRAN:

Yeah.

MEMBER DEMETER:

And it deals with the

refinement of the leak before a break and also some
pressure tubes -MR. SEDRAN:

Right.

MEMBER DEMETER:
MR. SEDRAN:

-- on page 5 and 6.

Yes.

MEMBER DEMETER:

And I'll read

your

conclusion and ask OPG for reflections.
"The implications for Pickering B that the stated margins
against pressure tube rupture can be improved
significantly, if required, by modifying the leak before
break analysis to allow for crack penetration during
reactor cooldown."
Because the difference between LBB being
hot and cooldown period.
MR. SEDRAN:

Right.

MEMBER DEMETER:

So, there's a suggestion

for a potential improvement, not a sort of conservative
thing but -- is that room for improvement?
MR. GREGORIS:
record.

So, Steve Gregoris, for the

I'm going to pass that back to Kathy Charette.
MS CHARETTE:

Kathy Charette, for the
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record.

We appreciate the suggestion for an improvement,

however, we don't really need to take advantage of it at
this point.

We'll pass our administrative service

assessments that are required by CSA N285.4 and N285.8
without edging into our conservatisms.
MEMBER DEMETER:

Staff, have any comment

on this suggestion?
MR. FRAPPIER:

Gerry Frappier.

As

mentioned by Mr. McDougall, we have a lot of faith in the
CSA standards.

The CSA standards are being met.
This is a suggestion that perhaps the CSA

standard is too conservative and that the licensee could
take advantage of that conservatism.
We're never against extra conservatism, so
we're happy if they don't take this advice.
MEMBER DEMETER:
THE PRESIDENT:

All right.

Thank you.

So, you don't see anything

wrong with being ultra conservative?
MR. SEDRAN:
done it.

No, it's the way we've always

Fitness for service was right from day one very

conservative and it was the best way to satisfy the
regulator.
And also, the analysts tend to be nervous
about getting too close to the edge.

They take great

comfort in the fact that their predictions do not have to
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be that accurate when you have a margin of conservatism.
So, it tends to keep the majority of people happy.
THE PRESIDENT:

I'm glad to hear they're

nervous about getting to the edge.
--- Laughter / Rires
THE PRESIDENT:
Thank you.

Okay.

Any other question?

Thank you very much.

Any final thought to share with us?
MR. SEDRAN:

Final thought.

this is for the fuel channels.

Really -- so,

But, in general, I think

the entire reactor, people don't realize how safe the
reactor design really is.
The online fuelling feature was intended
to be economical, but as a by-product it has made the
reactor a lot more safe than the other reactor designs.
And the thing that I hear a lot about in
the past few days is, it's almost like a form of ageism
against Pickering.

I thought ageism was reserved for

people who are getting older, but it seems to be applied to
any mechanical component that is getting older is accused
of being unfit, and you need to do the assessment before
you can do that automatically.
THE PRESIDENT:

Well, we have an

intervention here that suggests that OPG should come with
application to go beyond 2024.
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MR. SEDRAN:

Yeah.

THE PRESIDENT:

Is that what you're

suggesting?
MR. SEDRAN:

Yeah, sure.

Because if you

look at the purpose, the benefit to OPG will be, if they
have a particular channel that's a bad actor, they can go
in and change the models to make them less conservative and
show that it's still acceptable, provided they continue
their inspections.
So, in the end the mark of all of this is
to save channels which are predicted to be unacceptable
simply because the acceptance criterion are too stringent.
THE PRESIDENT:

But with that argument

there is no end.
MR. SEDRAN:

Hmm... That's true.

Well,

you have to be reasonable about it, right.
--- Laughter / Rires
THE PRESIDENT:

Okay.

I think we'll leave

it at that.
So, thank you very much for your
intervention.
MR. SEDRAN:

Sure.

THE PRESIDENT:

You're welcome.

The next presentation is

by SNC-Lavalin as outlined CMD 18-H6.44.
I understand that Mr. Badie will make the
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presentation.

Go ahead, please.

CMD 18-H6.44
Oral presentation by SNC-Lavalin

MR. BADIE:

Good afternoon, President

Binder, Commission Members, and members of the public.
SNC-Lavalin is here today to speak in
support of the renewal for Ontario Power Generation's power
reactor operating licence for Pickering Nuclear Generating
Station.
For the record, my name is Navid Badie,
and I am SNC-Lavalin's Senior Vice President of
Engineering, Intellectual Property and Technology and I
hold design authority for this Canadian technology.
I will say a few words, general words
about SNC-Lavalin and about CANDU technology and then I
will speak about our confidence in Ontario Power Generation
as a licensed operator.

I will also deviate slightly from

my prepared notes just to address or try to give you some
of my comments about the discussion that just preceded my
presentation.
CANDU energy, a member of SNC-Lavalin
Group, is the steward of CANDU technology.

We provide

nuclear power reactors and services to customers around the
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world, based on proven CANDU technology developed over the
past 50-plus years.
Heavy water moderated reactors based on
the CANDU design are in operation or under refurbishment on
four continents.

CANDU technology comprises about 10

percent of nuclear power plants operating worldwide.
In Canada, CANDU reactors are an important
contributor to Ontario's economy and competitiveness.

They

routinely supply about 60 percent of Ontario's affordable
and carbon-free electricity.

About one-quarter of that

comes from the reactors at Pickering which have operated
safely and reliably for decades.

Pickering reactors

contributed to Ontario phasing out the use of coal-fired
electricity in 2014.
CANDU reactors have an impressive safety
record spanning over 800 combined reactor years of
operation.

This is an enviable record when compared to

other energy sources.
Following the Fukushima Dai-Ichi event,
the global nuclear industry diligently gathered a review to
the lessons learned.

CANDU energy participated in both the

Canadian and international responses to this event, and
observed Ontario Power Generation's commitment and
leadership in addressing these important lessons learned.
Ontario Power Generation has implemented many additional
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design operating and emergency preparedness and response
measures to further increase their ability to respond to
events with a potential for sustained loss of power and
loss of heat sinks.
Next, I would like to make a few general
remarks about Ontario Power Generation as an experienced
and successful operator.
Over the years and, indeed, over many
decades, our company and OPG have built a very strong
working relationship.

We have witnessed OPG displaying the

following critical characteristics of excellence at
Pickering:

worker safety performance in the industry's top

quartile; continuous improvement in safe and reliable
operation, as shown by record operational runs between
planned outages of 632 days for Unit 5 and 622 days for
Unit 1; and the continued implementation of best practices
in industry cooperation and collaboration.

On that, I

would like to add that in my opinion, based on my
experience providing services to the CANDU industry
worldwide, the Canadian CANDU community is second to none
in sharing OPEX and collaboration and taking steps to
overcome obstacles and barriers that come about from
competitiveness.

Even the CANDU community abroad,

collectively, globally we are among the leaders in terms of
sharing technology, but in Canada in particular, it is
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truly second to none performance in my opinion.
OPG is a member of the World Association
of Nuclear Operators.

The approximately 130 members of

WANO are committed to striving for the highest standards of
safety and reliability.

WANO's overriding priority is the

assurance of nuclear safety and excellence in all aspects
of operational performance.

It speaks well to OPG's

commitment to this principle that their performance has
continued to be validated by industry expert peers.

We

also note that Pickering has received the highest
achievable safety rating from the CNSC two consecutive
years in 2015 and 2016.
Throughout our decades-long relationship
we have found OPG to be a capable, experienced and
responsible plant operator with highly-trained and
competent staff.

Recent examples of this include the fact

that the station completed two outages ahead of schedule
and exceeded its generation target for 2017, while
simultaneously exceeding its maintenance backlog targets
during the same period.
Another specific example of OPG's
commitment to industry collaboration to enhance safety and
performance is their partnership over close to a decade
with other industry stakeholders to engage in an extensive
R&D program to gain a deeper understanding of the long term
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behaviour of their fuel channels.

This program was funded

by OPG and other stakeholders over and above the regular
COG R&D program for fuel channels.

So this was the

realization or the commitment by OPG and others that it is
prudent to reproduce the condition of fuel channels in
reactor condition of the fuel channels late in life outside
the reactor and do tests that represent what the fuel
channels are going to actually be subject to late in life.
This was a very expensive and significant commitment that
OPG and others did.
The results of this research, together
with the extensive inspection and maintenance program
carried out by OPG at Pickering and the support of experts
across the industry, including SNC-Lavalin, has provided
them with the necessary information to be confident in the
safe operation of the Pickering fuel channels for the
remaining operating interval during the period of the
proposed licence extension.
Working closely with the rest of the
Canadian nuclear industry, Ontario Power Generation has
also developed and applied multi-unit probabilistic safety
analysis methodology.

This has led to important risk

insights and to the implementation of further safety
measures at Pickering.
OPG has also implemented assessments of
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various station roles to verify the adequacy of shift
complement requirements and make necessary adjustments and
it has continued to routinely collect operating experience
from the Canadian and international nuclear industry to
improve plant safety, equipment and reliability, and
commercial performance through improvements to processes,
procedures, training and design.
As a long-standing member of the
community, Ontario Power Generation has an active community
involvement, has developed and maintained positive
relationships with Indigenous communities, local
communities and stakeholder groups that have a
long-standing interest in the safety of nuclear power.
In closing, Ontario Power Generation has
operated the Pickering station safely for close to five
decades.

That record, combined with a strong commitment to

safety and environmental protection, the station's
consistent high performance and OPG's commitment to the
community gives us assurance that Pickering nuclear
generating station will continue to operate safely and
maintain its high performance.
SNC-Lavalin strongly supports Ontario
Power Generation's application to renew their power reactor
operating licence and encourages the CNSC to approve their
request.
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Thank you sincerely for the opportunity to
speak before the Commission.
THE PRESIDENT:
Questions?

Yes, Dr. Lacroix.

MEMBER LACROIX:
that presentation.

Thank you.

Thank you, Mr. Badie, for

Is SNC-Lavalin still performing work

with Pickering?
MR. BADIE:

Yes, we are.

MEMBER LACROIX:

And what sort of

technical challenges do you anticipate in the next 10 years
concerning safety, of course?
MR. BADIE:

Well, the assessment of the

condition of the components and systems as they age will be
a continuous challenge and OPG, at least in their
relationships with us, have given us heads up on what they
expect from us in the coming years and we are prepared to
assist them in the ways that they need us to.
MEMBER LACROIX:

Do you have any concerns?

Safety concerns.
MR. BADIE:

No, in fact, I am encouraged

by the prudence and diligence that OPG applies in their
approach to fitness for service assessment.
MEMBER LACROIX:

Thank you.

THE PRESIDENT:

Mr. Berube...?

MEMBER BERUBE:

So you have just spoken
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about cooperation.

It's a big deal for the Commission to

understand that everybody is sharing information as much as
possible to increase safety and public security in that
effort.
Just out of curiousity, can you talk a
little about your international experience with other CANDU
operators and what you see there and how we actually are
doing things different in Canada that may or may not be
better?
MR. BADIE:

Well, the cooperation between

OPG and Bruce Power, in particular, has many features that
are strengthened by historical links as well as design
common features between the multi-unit stations, and the
fact that they are both large operators and their similar
commitment to nuclear safety.

So they work very well

together.
Point Lepreau as a -- New Brunswick Power
as a small operator is also engaged and we play a role in
assessing where differences in design lead to separate
actions or activities.

But in terms of common approaches

they are very well integrated together.
Internationally, sometimes CANDU reactors
operate in countries where other types of reactors operate
as well and regulators have to -- you know, they have their
regulatory regime that includes both of these items.

Where
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there are differences in design concepts leading to slight
differences in regulatory approaches, there is a common
understanding to be achieved.

In Canada we have a

uniformity of approach that is very helpful to cooperation.
THE PRESIDENT:

This is totally out of

scope, but I am going to ask the question anyhow.

So you

recently won a big -- to rebuild an American plant.
am trying to understand.

So I

Does any of your experience in

Canada carry some weight in some of your bids
internationally?
MR. BADIE: We haven't won it yet, but we
are in a position to –THE PRESIDENT:

I’m sorry, I thought you

actually -–
MR. BADIE:

We are selected but the

contract isn’t a go-ahead yet.
But yes, of course, engineering is
international.

Our Canadian experiences with a number of

areas, our pressure boundary program is strong and also has
many commonalities with the U.S. program.

Our

Probabilistic Safety Assessment, our methodology and our
approach is very strong and again it has a lot of
applicability.
And then when it comes to the design of
components and systems our experience carries over across
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the border.
THE PRESIDENT:

Thank you.

Questions?
Okay, thank you for the presentation.
MR. BADIE:

Thank you.

THE PRESIDENT:

The next presentation is

by Women in Nuclear Canada, as outlined in CMD 18-H6.45.
I understand that Ms McBride Marshall -–
it says here Ms Lisa McBride (Marshall); I’m reading the
whole thing here –- will make this presentation.
The floor is yours.

CMD 18-H6.45
Oral presentation by Women in Nuclear Canada

MS McBRIDE:

Thank you, President Binder.

Good afternoon.
representing Women in Nuclear.

I am here today

I’m currently the Durham

Chapter Chair for WiN and a Director on the WiN Canada
Board.
I also work for Ontario Power Generation
as the Senior Manager of Organization Design and Business
Change.
With me here today is Pauline Watson, who
is the consultant we hired for WiN Canada review of the
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Pickering licence renewal.

She is also a WiN Canada member

and President of PCWatson Engineering & Sustainable Policy
Incorporated.
Women in Nuclear is an association of
women, and men, who work in various fields of nuclear and
radiation industries and related organizations.
WiN Canada was established in 2004 and has
over 1,700 members with over 1,000 residing here in
Ontario.
The goals of WiN Canada are to, first,
open a dialogue with the public on the contribution that
nuclear technologies make to society, and in particular
with women.
Second, to facilitate the exchange of
knowledge and experience among our members.

Not every

member has a technical background so we strive to educate
our members on all aspects of the sector.
And, finally, to promote an interest in
nuclear-related careers among women and young people.
MS WATSON:

Pauline Watson, for the

record.
My name is Pauline Watson and I’m a
professional engineer who retired five years ago from a
long career in the nuclear industry.

I will be summarizing

highlights of my technical review of the two Commission
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Member Documents, or CMDs, 18-86 and 18-86.1, considering
WiN Canada’s particular interests in the Pickering Nuclear
Generation Station licence renewal.
Our technical review considered how the
applicant OPG is addressing the safety and control areas of
the CNSC as described in the CMDs.
The first area of interest to WiN Canada
is health and safety of workers, including WiN members.
Our review of the CMDs showed the managed systems at
Pickering maintain a strong safety culture.

Human

performance, regulations and programs include training,
certification, requalification and fitness for duty for
those in safety-sensitive positions that ensure the safety
of women working at the site.
WiN members at Pickering are protected
from radiation exposure.

Dose levels to workers at

Pickering have been below regulatory levels, with no
adverse trends, and over the past three years collective
radiation exposure has been reduced despite more
radiological work being done.
Additionally, conventional health and
safety is ensured for WiN members at Pickering.

Accident

frequency and severity rate and industrial safety accident
rate indicators are extremely low compared to other
industries and work places in Ontario and Canada.
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Another area of interest for WiN Canada is
worker and public safety.
It is clear to WiN that the Pickering
Generating Station is maintained in a safe condition which
minimizes the likelihood of severe accidents.

WiN Canada

believes that women are concerned about the potential
effects of a nuclear accident on their families.
We note that revised safety analysis
includes common mode events and that OPG is implementing
Fukushima action items and a severe accident management
program.
OPG has also taken steps to address and
mitigate the risk of severe accidents through activities
such as the revisions to the Consolidated Nuclear Emergency
Plan, conducting full-scale exercises and has added a new
radio system that ties into the Durham Region public safety
radio system.
OPG has also distributed potassium iodide
pills, ensuring that the public is prepared even for the
most unlikely of events.
WiN Canada also believes that women are
interested in the effects of nuclear power on the
environment.

According to our review of the CMDs, the

environmental management and monitoring programs at
Pickering will ensure that the plant will not have an
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adverse effect on the environment for current or future
generations.
Pickering produces clean, safe, reliable
low-carbon electricity that is an important part of
Canada’s clean energy portfolio and at the same time avoids
or reduces carbon emissions on a large scale.
WiN Canada members would not be working in
the nuclear industry if we did not believe in the
technology and its safety.

Pickering NGS has a proven

track record of being among the safest nuclear power plants
in the world.
To summarize my technical review, we
believe that Pickering will provide consideration for the
health and safety of its employees, take effective action
to prevent severe accidents, address environmental
protection, waste management, security, nuclear
proliferation and safeguards during the extended operation
period.
MS McBRIDE:

Lisa McBride, for the record.

Over the years Pickering Nuclear
Generating Station has had positive socio-economic impacts
such as increased employment, income, business activity and
municipal revenue in the community.

The Pickering

Generating Station provides jobs for a variety of skilled
trades and highly qualified positions, like our nuclear
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operators, engineers, pipe fitters and welders, just to
name a few, not to mention the countless supporting roles
that are also highly skilled jobs required to support the
nuclear operations at Pickering.
Our members come from a variety of work
experiences and education.

We’ve got women working in all

levels of the business, many with roles in leadership and
executive positions.
We work at nuclear generating stations by
choice and our members live in the communities because we
know it’s safe.
Ontario Power Generation has been very
supportive of our WiN Durham Chapter and the WiN Canada
organization for many years, not to mention they are very
supportive in the advancement of women in the workplace.
OPG has taken big steps towards closing
the gender gap.

We currently have over 600 members in our

WiN Durham Chapter alone.
OPG supports our members by collaborating
in activities such as mentoring and networking
opportunities, partnering with us to support a number of
Skills Ontario and Skills Canada events that WiN Durham
supports annually.

OPG also supports our annual conference

by enabling our members to participate and network with
women outside of the sector.
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Those opportunities to network within and
beyond our organization are important because they provide
an opportunity for our members to connect with like-minded
professionals.
It also enables our goal to facilitate the
exchange of knowledge and experience among our membership.
WiN Canada members would not be working in
the nuclear industry if we didn’t believe in the technology
and the safety surrounding it.

It’s important to our

members to know that when we leave for work in the morning
we know that we’ll return safely at the end of every day
and that our families and friends who live in our
communities are also safe.
As we say at OPG, work safe/home safe,
something that resonates with all of us.
We all understand our responsibility to
work safely not only to protect the safety of our
colleagues but also to protect the safety of its
communities in which our families, children and our friends
reside.

The strong safety culture carries over to our

activities outside of work and into our volunteer
activities in the community.
We wouldn’t work in this industry or live
in these communities if we didn’t believe in it.
We have many highly skilled workers who
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could work in any industry but choose to work here because
we know that we’re helping produce clean, safe, reliable,
low carbon power, an important part of Canada’s clean
energy portfolio.
WiN Canada believes strongly in the
expertise of OPG’s employees and the proven history of safe
operation at Pickering Nuclear.

It is because of this that

WiN Canada proudly supports OPG’s application for a
ten-year licence for the Pickering Nuclear Generating
Station.
Thank you.
THE PRESIDENT:

Thank you.

Questions?
Ms Velshi?
MEMBER VELSHI:

Thank you, Mr. President

and thank you for your submission.
As I was looking at your assessment, I
wondered if this was a gender-based analysis.
look any different?

Would that

I was looking at your analysis, I said

if you were seeing it through a man’s lens why would it be
any different?

They too are interested about the very same

things that you looked at and would have likely reached the
same conclusions.
So can you comment on that?
MS WATSON:

Pauline Watson, for the

200

record.
There have been studies done -- the CNA
commissioned one recently –- that show that women are a bit
more concerned about the environment, about severe nuclear
accidents, about waste management, you know, a little bit
more concerned about these aspects than men.
So our review focused really on how the
safety and control areas and the programs and policies at
OPG addressed areas that were found to be of particular
concern.
And of course it overlaps.

You do look at

the fitness for service when you address whether severe
accidents would be avoided.

They do overlap.

But what I

tried to do was focus on, you know, not the technology per
se but the interests of women.
As you say, they are not exclusive to
women but surveys have shown that there are some areas
where women are more particularly concerned and in fact
that lead to perhaps a lower support of nuclear power
amongst women.
So I think it was important to address
those particular areas.

difference.

MEMBER VELSHI:

Thank you.

THE PRESIDENT:

It’s a significant

If memory serves, in fact it’s quite a
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substantial difference.
How do you explain it?
We heard Women of Ontario here.

You are

not a member of Women of Ontario, are you?
They definitely are not supportive and you
seem to be supportive.

So here’s different sects of women.

Is it because you live near a nuclear plant and work in a
nuclear plant?

Is that what it takes to have women support

nuclear?
MS McBRIDE:

Lisa McBride, for the record.

I think what it takes to have women
support nuclear is a general understanding of the
technology of the safety systems that we have in place, of
the steps that we take to mitigate the risk.

I think

that’s what is behind the support that we have in our
demographic, and that’s something that WiN Canada strives
to do, is to talk about how we do that as an industry.

How

do we mitigate risk?
Our exercises, our safety systems, the
design of the reactor but understanding the technology is
really the foundation for the support for the sector.
THE PRESIDENT:

So as an association, do

you ever reach out to those who do not live near a nuclear
facility, and try to explain what this is about?
MS McBRIDE:

Lisa McBride, for the record.
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So we actually do have a speakers clearing house that we’ve
convened, I think we’re in our second year.

So we actually

are actively pursuing speaking engagements to talk about
Nuclear 101 in the sector, and to share with people what
they can expect from living in a community close to nuclear
reactors.
It’s still, you know, fairly new, within
two years.

We do need to loop back and find out what the

impact is that we’re having on kind of public opinion.

But

we are doing as much as we can to get out to the public on
a regular basis.
THE PRESIDENT:
MEMBER LACROIX:
question.

Dr. Lacroix.
Yes, I do have a

Is it the fear of ionizing radiation or the

mistrust with the nuclear industry?
MS McBRIDE:

Lisa McBride, for the record.

Without having the study close at hand, my opinion, my
assessment would be that it would be the fear of ionizing
radiation, not of the industry.
MS WATSON:
record.

Pauline Watson, for the

I might just add a little bit to that.

This CNA

survey that I referred to puts some of that fear in the
context of women having children who could be affected by
radiation, by seeing, you know, some of the effects of past
accidents.
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Then also the concern about the
environment for current and future generations.

So I think

partly it is the fear of the effect of ionization on their
families in the event of an accident.
But, as Lisa was saying, one of the things
that what Canada and the local chapters have tried to do is
bring some of that knowledge to women who are not
necessarily working in the technical area.

Because, I

think typically, the surveys have shown that if women
understand the technology, they’re not as afraid of it.
THE PRESIDENT:

Ms Penney.

MEMBER PENNEY:

Thank you very much for

your presentation.

Just a question about what WiN does to

promote stamina for women, science, technology,
engineering, and math?
MS McBRIDE:

Lisa McBride, for the record.

So we actually are working on a strategy right now to spend
some time in the public school system.

What we know is

that by the time students reach university they’ve already
selected a career path, and so we need to start early and
we need to start young.
The other aspect to that is it’s a bit of
a two-pronged approach.

We need to reach out to the

teachers in schools and educate them.

They have an awful

lot of air time and face time with the students.

So
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speaking to the students for two hours on a Friday
afternoon, which we’ve done that many times, isn’t enough.
In fact, we need to educate the teachers on the benefits of
STEM subjects and career paths for STEM, so that they can
help sway those decisions in the right direction.
THE PRESIDENT:
presentation?

Were you here for the CNS

They have a new program, Geiger for schools,

and you may want to look at that.

It is targeting the same

group you were just mentioning.
MS McBRIDE:

Thank you, we will.

THE PRESIDENT:

Dr Demeter.

MEMBER DEMETER:

Thank you for your

presentation, a very detailed review.

One thing I didn’t

see after a full review is any room for improvement, and
nothing’s ever perfect.

So I didn’t know if you had any

reflection on room for improvement or suggestions, because
that’s also the benefit of such a review is to sort of have
someone else’s eyes look at it and make those observations.
MS WATSON:

I assume you were referring to

the technical review?
MEMBER DEMETER:
MS WATSON:

Yeah.

Yes, I was.
I worked for many many

years in the nuclear industry and, you know, I’m aware of
all the programs, the policies, the regulations.

My belief

is and my experience of the people working in the industry,
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that those are followed.
If they’re followed and with the
corrective action programs and the self-assessments and the
feedback, my personal opinion is that the culture in the
industry will follow those implementations and
recommendations and the OPECs.
So provided that’s done, I don’t have any
suggestions for improvement.
MEMBER DEMETER:

that.

Thank you.

THE PRESIDENT:

Ms Velshi.

MEMBER VELSHI:

So maybe a follow-up to

So I read in your submission that less than 20 per

cent of women are in the industry -- less than 20 per cent
of the employees in the industry are women.

If my memory

serves me right, that really hasn’t changed much in a few
decades.
So tell me your thoughts about that.

If

you can maybe even submit at a later date what the
breakdown is of that 20 per cent by job families and how
many are in senior leadership and management and so on, I
think that would be very helpful.
But, you know, even as you did your
assessment and as you look down the road, surely you think
there are improvements that need to be made around that
area?
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MS McBRIDE:

Lisa McBride, for the record.

Agreed, improvements for sure to be made.
So what we do know is actually currently
in the nuclear division at Pickering we have roughly 17 per
cent women working at Pickering Nuclear, which
statistically is quite good.

In fact, given that the

labour market availability for those jobs is 18 per cent.
So if we were to look to the street for
who’s available with that skill set, those qualifications,
18 per cent are available.

We’re currently sitting at 17

per cent at Pickering.
MEMBER VELSHI:

This is just to clarify.

So 17 per cent would not include your administrative staff
then?

This would be the technical managerial people?
MS McBRIDE:

Currently, that’s all staff.

Lisa McBride, for the record.
So I haven’t done a

breakdown, I haven’t got a breakdown from our human
resources organization, but I’ve asked for them to
undertake that study to fully understand that.
The good news is in terms of management
we’re also sitting at roughly the same demographic for
managers in the nuclear industry, so 18 per cent women.
Not high enough, but given labour market availability is
roughly around 21 per cent for management roles, they’re
getting close.

207

THE PRESIDENT:

So I always like to

benchmark us internationally, because I know it’s a hot
topic in Europe particularly.

So how are we doing

internationally in the nuclear, nuclear to nuclear?
MS McBRIDE:

Lisa McBride, for the record.

I don't have those statistics, but that's a very good study
for us to undertake for the next round.
THE PRESIDENT:
thank you.

Other questions?

Okay,

Any last thoughts?
MS McBRIDE:

Lisa McBride, for the record.

Thank you very much for the opportunity.
THE PRESIDENT:

Thank you.

I’d like to move on to the next
presentation, which is by the Canadian Nuclear Workers
Council, as outlined in CMD 18-H6.37 and H6.37A.
I understand that Mr. Shier will make the
presentation.

CMD 18-H6.37/18-H6.37A
Oral presentation by Canadian Nuclear Workers Council

MR. SHIER:

Good afternoon, Mr. President

and Members of the Commission.
welcome aboard, Marc.
Okay.

I see we have a newbie, so

I think this is your first hearing.
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I guess for the benefit of Marc and fellow
intervenors and the public, the Canadian Nuclear Workers
Council, we’re a -MEMBER LACROIX:
Dr. Marcel Lacroix.

Just for the record, it’s

Marcel.

MR. LEBLANC:
MR. SHIER:

I’m Marc.

This is Marcel.

Oh, sorry, I stand corrected,

for the record.
The Canadian Nuclear Workers Council was a
collective voice of unions in the nuclear industry, and our
main goal is to ensure the voice of unionized nuclear
workers is heard by decision makers, union leaders,
politicians, and the public.
As far as introductions, I am the National
Director of the Canadian Nuclear Workers Council.

My

colleague, Ms Jo-Anne Usher, was a long-time member of the
council and she’s now an OPG retiree and also a delegate
from the Durham Region Labour Council, which is one of our
member organizations.
Our presentation is briefly going to cover
the same lines as naturally our written presentation.
We’ll talk a little bit about worker and public safety at
Pickering.

Jo-Anne will cover off the perspective from the

Labour Council.

The delegate from LiUNA, one of the

building trade unions, sends his regrets, he wasn’t able to
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make it with us today.
We’re going to talk a little bit about
public perspective and just a little bit from our
perspective on one of the big issues here, the aging plant.
On worker health and safety and public
safety we tie the two together, as we indicate here, safe
workplace equals a safe community.
into great detail.

I’m not going to go

You’ve heard from our two member unions

on site, the Power Workers’ Union and the Society of United
Professionals.

There’s also another member union on site,

is the building trades, which come and go in large numbers
sometimes, and they also have a safety system in place as
well.
There’s a very good safety culture there
and as far as unionized workplace, as we’ve provided
information in past hearings, that a unionized workplace is
safer than non-unionized workplace.

We did provide the

Commissioners with some background studies to substantiate
that at the last set of hearings that we presented to at
the Bruce site.
So, as I indicate, the safety culture is
very good.

We maintain the unions have an oversight in the

health and safety of the station and I can say from
personal experience, for years in my previous job with the
power workers I was on the working committee that you heard
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about this morning and so I had day-to-day, nearly
day-to-day contact with the Joint Health and Safety
Committee at Pickering, and they were then a very dedicated
group.

And as currently as a month ago I talked to the

current committee members and they are also that, so I can
assure you that they are not shy by any means, I'm sure
that my employer reps will agree with me on that, they do
bring things to the forefront.
So in summary on the safety issues, a safe
workplace equals a safe community.
I am now going to pass it over to my
colleague Jo-Anne for her to provide her perspective.
MS USHER:

Good afternoon, Mr. President

and Members of the Commission.

For the record, my name is

Jo-Anne Usher and I would like to share my views on the
application for the Pickering nuclear power plant licence
renewal.
I live in Durham Region and I have worked
for OPG for over 25 years, both at Pickering and Darlington
nuclear power plants.

I have a vested interest in the

region as my family, including children and grandchildren,
live and work around OPG's power plants.

My daughter, who

presently works at the Pickering Nuclear Generating
Station, is in total support of the licence renewal,
knowing full well its social and economic benefits to the
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region.

As well, my family and neighbours who live in

close proximity to Pickering, the majority of residents
support this licence renewal and believe this will be an
advantageous decision for the people of Ontario.
The environmental benefits of a nuclear
station are compelling, given the importance of reducing
greenhouse gas emissions.

Extending Pickering's licence at

this time offers a much better way to deliver clean
baseload energy, clean energy jobs and clean air.
As an active member of Durham Region
Labour Council, I promote OPG initiatives in areas of
safety, jobs and energy production.

As a labour activist

for many years in the community, I have gotten to know many
people both inside and outside of the nuclear industry and
I have had many conversations about the safe operation of
the plants and how imperative it is for workers and
especially the health and safety of all Ontario residents.
I have stated in previous hearings I
personally believe that the nuclear industry is one of the
safest, if not the safest industry in the world to work in.
I am very proud of what our union and OPG have accomplished
in promoting a safe workplace and consequently a clean,
safe environment for our families and neighbours.
As a retiree from OPG, I am still involved
with my union on the Retirees' Executive Board and with the
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Canadian Nuclear Workers' Council as a Durham Region Labour
Council Delegate.

From my work perspective, I have a vast

amount of experience communicating and informing the public
of my thoughts about working in the nuclear industry and
its benefits.

As an active member of our region's local

Labour Council, I have been able to communicate and provide
information to facilitate a better informed public about
nuclear power.

We have also submitted a letter validating

Durham Region Labour Council's support.
Speaking on behalf of the Canadian Nuclear
Workers' Council and Durham Region Labour Council, I
therefore fully support the licence renewal for 10 years.
Thank you.
MR. SHIER:

Thank you, Jo-Anne.

For the record, David Shier.
I would like to spend a few minutes just
providing our perspective of the public perception.

As

indicated at the outset, one of our goals of our
organization is to ensure that the public, et cetera, gets
the views of workers in the industry, and during the last
couple of years we have done that in several ways.

As we

indicated on our written submission, we did a public online
petition, that was back in 2016 and at that time it was to
line up with the long-term energy plan.
over 10,000 signatures on that.

And we did get

Similar to our Bruce Power
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initiative, it gave the public an opportunity to express
their support.

Again, that petition was -- people signed

it from all across the province.
The perception of union representatives as
we meet with them, we meet with the Labour Council, we meet
with several other unions on a regular basis to keep them
updated, and the labour movement in general is supportive
of the nuclear industry, where in past days there was a
little reluctance in some areas.
The perception of politicians.

During the

last six months we have done a lot of work with
coordinating tours and briefings in Ontario of the
candidates for the past election for the three parties, the
Conservatives, Liberals and the NDP.

We had them on tours

of Darlington, we also had them on tours of Pickering.

And

we also had some Toronto councillors that we brought in for
a tour of Pickering as well.

It's that whole idea of what

we heard from from the last intervention of getting people
some basics, getting them interested, getting their
questions answered that you get the support.

We didn't do

a poll of all these people, but when they left they were a
lot more enlightened and they seemed to be very thankful
for having the opportunity to see firsthand what was going
on and also basically supportive of it.
We also see some of the misinformation
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that causes us all some anguish.

I know we get calls on

different things as well, and I guess that is the nature of
the business, we all have to deal with that, but it does
create some issues.

So our conclusion is there are people

who are not supportive, but we believe the majority of
people in Ontario and specifically in the region here are
in full support.
Looking at the aging plant issue -- we
usually keep away from technical aspects but we felt we
should address this issue at this hearing, seeing it is an
issue that comes up -- there are some basics there.
plants do wear out, they have to be shut down.

These

That's not

just nuclear power plants, all power plants, all mechanical
equipment wears out eventually.

But from the perception of

our workers and the people that work at the plant, they we
would suggest are the experts, they know when things are
not going to work right, so on and so forth, so they
provide good oversight of that perspective.

And this

simplistic point on it, what I would suggest is you look at
your car.

When your car gets so old you quit replacing

things, it starts breaking down, so you decide you have to
replace it.

Well, at the Pickering site, as you have

heard, it is performing better now than it has for years.
So it still has lots of life left in it.

And when we have

time we sit people down and explain it to them and they get
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it.

I mean why get rid of something if it's still

operating safely and very efficiently.

So we are in full

support of the increase in the number of hours that are
being asked for on the licence.
I see my light is on here, so -- no, the
lights aren't working, so that means I have the go-ahead.
So we say in conclusion, a safe work site
is safe for the public; the continuation of Pickering is
good for the community, it's good for Ontario, don't
forget, when you shut down Pickering you are going to have
more pollution in the air from the gas plants, and so we
are in full support of the 10-year licence renewal.
So with that, thank you for allowing us
our presentation and we are prepared to answer any
questions you may have.
THE PRESIDENT:
Questions?

Dr. Lacroix...?

MEMBER LACROIX:
presentation.

Thank you.

Thank you for your

I'm going to ask you a question that I'm

still not satisfied with the answers that we were provided
thus far.

It concerns the safety and the perception,

because I mentioned that I have seen in your presentation
that you talk about public perception.

Drinking and

driving, we perceive it as a bad thing.

Texting and

driving, hmmm, it's acceptable, but the consequences are
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roughly the same, it's dangerous.
are about to legalize cannabis.
perception.

Now, in this country we
It's a question of

What is your feeling about the safety issues

that we could have with the consumption of cannabis among
your employees -- or your members, I should say?
MR. SHIER::

Good question.

I know what

Mr. Binder's position is on that, but my view is that we
have gone through a lot of this, I think it has to be the
same perspective as with alcohol.

Alcohol is legal, but

you don't come to work under the influence of alcohol.

And

with cannabis, it is going to be legal and you can't come
to work under the influence of cannabis.

I think it's as

clear as that and it's again a public perception and I
think people will -- should understand that.
don't will understand that.

Those who

There are lots of things going

on now with how the police are going to enforce these types
of things, but I suggest that the employees that work in
these facilities understand that and there has been
training and everything that has gone on and we are
perceiving that it's not going to be a problem.
MEMBER LACROIX:
MR. MANLEY:

OPG, care to comment?

Robin Manley, for the record.

Just to make sure I understand the specific question, you
are asking what is our perspective with respect to
legalization?
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MEMBER LACROIX:
also your policy.

Well, your perception and

For instance, my concern is if I show up

at work and I'm drunk you can see it, you can measure it,
but cannabis, what are you going to do?
MR. MANLEY:

Okay.

Robin Manley, for the

record.
So, first off, we have a fitness for duty
policy and clear expectations which have been communicated
to staff and are communicated on a regular basis through
ongoing training.

We have programs where supervisors have

clear expectations for observation of their staff and of
other workers.

We have security staff who carefully

monitor all the employees as they are coming into the
plant.

They are looking at them, they are looking at their

behaviours, right?

We have other security measures which

we take sometimes and if necessary Mr. Burns can speak to
that as well.

And as the CNSC's Regulatory Document which

has been recently published around fitness for duty and
alcohol and drug testing, that document is in the process
of implementation.

We have been working with industry

peers and experts throughout the industry on the best
practices around the world around alcohol and drug testing,
so we will be implementing a program with respect to that.
But as I say, we already have clear fitness for duty
policy.

There is no tolerance for workers showing up
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unfit, for whatever reason, whether it's drugs, alcohol or
anything else, and people understand that that is the
policy.
MR. BURNS:

Scott Burns, for the record.

I will just add one more comment on security on our
security team.
We do have a contract with dog handlers
that are trained for the scent of marijuana and so we bring
them in quite regularly at our search area, not every day,
but we bring them in.

Our staff know that they can expect

that the dogs will be there.
also trained.

So our security staff are

They don't have the same scent as the dogs

but, as Mr. Manley said, we quite frequently assess
people's fitness for duty and detect challenges there, and
when that happens we immediately call supervisors and those
people are removed from site.
MEMBER LACROIX:
this information.

Thank you for providing

Thank you.
THE PRESIDENT:

MS Velshi.

MEMBER VELSHI:

Just to follow up on that.

How often do the dogs find anything and how often do you
find people who you don't think are fit for work and have
to send them home or whatever?
MR. BURNS:

Scott Burns, for the record.

Fortunately, it's not that frequent.

I
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think the dogs are a deterrent and so that pays dividends
in terms of our safety culture, people knowing they can't
bring drugs and alcohol on the site.

As Mr. Manley said,

we have zero tolerance, that's well known at both our
facilities and it is taken very seriously by the majority
of our staff.
MEMBER VELSHI:

But do you have any

numbers?
MR. BURNS:
We do.
I could get them for you.

Scott Burns, for the record.

I don't have those numbers handy.
They are small numbers,

fortunately, but we do track through our SCR process any
fitness for duty issues.
MEMBER VELSHI:

That would be helpful, if

you could.
MR. GREGORIS:
record.

Steve Gregoris, for the

I just want to add to what Mr. Burns said.
So fitness for duty goes beyond drugs and

alcohol, it goes into the state of mind of a person, how
tired they are.

We have shift workers, so our program is

not only for the individuals but the supervisors.

Our

continued behaviour observation program is very important
to the fitness for duty program.

There have been occasions

where supervisors see that staff are too tired and the
expectation is we would make sure they got home safely and
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obviously we would manage the plant appropriately.

And I

just want to make sure that, you know, the Commission has
that appreciation.
THE PRESIDENT:

Ms Penney...?

MEMBER PENNEY:

Same question I asked the

other -- your union members when they were here.

As the

collective voice of the unions, and Pickering is moving
towards the end of commercial operations, what kind of
staffing plans would you expect them to have in place?
MR. SHIER:

Dave Shier, for the record.

Closing a plant is not new.

OPG has gone

through many closures in other areas and the planning for
the closure happens way ahead of time and the unions
normally negotiate different provisions to take care of
things that way.

For example, many of the workers at

Pickering did come from other plants that were closed down
over the years.

So it's not good for -- nobody likes that

type of thing, but it's kind of the nature of the business,
as I said, on the aging plant issue.

The plants only last

so long, they are going to be shut down sooner or later.
The key is to work ahead of time so you have provisions in
place, and as I understand that has been going on for the
last several years and will progress as well.

So over the

years I think the unions have been successful in working
with the employers and getting, you know, jobs for people.

221

We haven't had any major layoffs.

Most of the time we are

able to accommodate people, you know, in acceptable ways.
THE PRESIDENT:

When they closed the coal

mines not that long ago, was there a particular kind of
arrangement negotiated?
MR. SHIER:

Dave Shier, for the record.

Yes, there was, simply put, a coal closure
agreement that was negotiated.
THE PRESIDENT:

Coal closure.

I meant to

say coal plant.
MR. SHIER:

Coal plant, yes.

I was going

to correct you on that but seeing as it's your last meeting
I thought I would let you off the hook.
--- Laughter / Rires
THE PRESIDENT:

But you didn't answer my

question.
--- Laughter / Rires
MR. SHIER:

Dave Shier.

You weren't listening.

I said there was a

coal closure agreement which looked after how they were
going to downsize.

There were certain people -- the

demographics worked good, there were people who were ready
to retire or retired early, there were some incentives
there.

Also, for younger employees, they were relocated to

other OPG facilities.
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THE PRESIDENT:
Question?

Thank you.

Question?

So there is a statement here, just a
quick -- you say there is still a public perception.
"It is our opinion that the opposing
groups in the vicinity of the
Pickering site are only a small
minority and most of the opposition
comes from groups external to the
area."
Do you have any numbers to back that up?
Have you done any survey or you just -- and a total?
MR. SHIER:

Dave Shier, for the record.

I don't have any numbers off the top of my
head.

It's just our perception from talking to different

groups.

I have heard other people say, oh yes, that group

and that -- a politician said this to me once.
"Well, nobody listens to them anyway."

He said,

So I thought, oh,

that's good, but how come it's so heavy in the public.

So

it is just our perception from, you know, many, many
sources.
THE PRESIDENT:

Okay.

Thank you.

Any

last thoughts?
MR. SHIER:

Dave shier, for the record.

Yes, just a couple of quick comments at the end.

223

First of all, our congratulations to Ms
Velshi for her new position.
And secondly, a thank you to Mr. Binder
and I wish you a -- we have enjoyed working with you.

We

haven't agreed with you with everything, but you have been
very open and met with us whenever possible, so we wish you
well on your future endeavours and if you need a reference
from the unions on another job, give us a call.
--- Laughter / Rires
MR. SHIER:

One little humorous point is I

have been coming to these hearings under your watch for 10
years and you finally got it right, you are nearly on time
on budget.

I was so surprised the other day when I was

watching the webcast and I had to leave for a minute and
when I come back it was five o'clock and you were supposed
to go till 5:30 and you were ahead of time.

Later in the

evening I come back on at quarter to nine and you had
adjourned and I thought -- and even today you are on time.
So congratulations for your last meeting that you got it
right on time on budget.
THE PRESIDENT:

Did you hear that, Marc?

It's all his fault.
--- Laughter / Rires
THE PRESIDENT:

Thank you.

I think on

that note we will break for -- 20 to 4:00, 3:40.
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--- Upon recessing at 3:20 p.m. /
Suspension à 15 h 20
--- Upon resuming at 3:40 p.m. /
Reprise à 15 h 40

THE PRESIDENT:

We are ready to proceed.

Could people sit down, please.
The next presentation is by Dr. Nijhawan,
as outlined in CMD 18-H6.38.
Dr. Nijhawan, please proceed.

CMD 18-H6.38
Oral presentation by Sunil Nijhawan

DR. NIJHAWAN:

Thank you, Dr. Binder,

Madam Counsel, Mr. Leblanc, Members of the Commission.
Most of you have heard my views on CANDU
reactors with accident mitigations before.

And that sort

of answers the question that Dr. Lacroix asked, what is the
most -- single most severe safety issue for CANDU reactors.
In my opinion, and the opinion of many, it is its inability
to properly mitigate severe accidents.
As I look -- I have worked for the last 37
years on CANDU reactors on safety analyses.

I've also
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worked on LWRs, general electric plants, on RBMKs, on
research reactors.

And over the years, since about 1990s,

I have devoted my time to working on severe accidents,
developing analytical methods to look at capabilities.
Over the years I've been asked to review designs for ACR,
the advanced CANDU reactors, and CANDU 950, for example,
and pointed out the things we can do to improve these
reactors.

And as I develop more and more sophisticated

methods, I came up with methods for improving the design.
And today I come to you in opposition of
granting a licence extension to Pickering subject to their
putting certain improvements which are doable.
In totality, we are looking at a reactor
which is not licensable anywhere in the world today.
an old design, 50-year-old design.
design.

It's

It's obsolete in

Its design intention was different.

We didn't

understand -- didn't know anything about severe accidents
when it was designed.
Some of the structures are
deteriorating -- piles, perhaps, under the concrete
structures, pressure tubes which elongate.

Elongation of

pressure tubes is the single most issue as for pressure
tubes concern for Pickering -- Pickering B units.

I have

presented data in my submission to show that they will go
off bearing perhaps later this year to next year, depending
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on the power level.
The emergency planning for these reactors
is based on faulty information.

Right now, we have based

our emergency planning on a source term provided based on
what's called the SARP study, which is really hardly a
study.

It is a number picked out of thin air of a certain

release from the reactor of 100 terabecquerels of
cesium-137 and of other species in proportion.

So it's not

really a study.
My calculations, and I have very
sophisticated methods of calculating accident progression
in our reactors, shows that a release from a single unit
might be as much as 30,000 terabecquerels of cesium-137
into the containment.

And given that our containments in

these reactors are weak, they have pressure tension
capacity about one-tenth of a modern containment, and a
leak rate 500 times more than that of a modern containment.
A modern containment, even CANDU 6 containment has
significantly less leak rate of the order of 0.1 to 0.5 per
cent per day, while the release rate and design pressure of
air from our containment in Pickering, Darlington, Bruce is
2 per cent per hour, 480 times larger.
So if I have a reactor in which I don't
have a pressure vessel, I don't have a pressure vessel in
the reactors, any severe accident will result in release of
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activity straight into a containment.

And then we have a

containment which is leaky.
I can't go out and tell people that the
total releases from the reactor will be only 100
terabecquerels, which is 0.15 per cent for the Pickering A
unit.

I can't say that with any certainty.

analyze and do better.

We do better.

There are things to do.

So we must

We can do better.

But the industry has not really

gotten to doing them yet.
And I suggest to you that in interest of
public safety you must look at the weaknesses in this
50-year-old design and see what can be done to limit the
risk.

Risk really is frequency times consequences.

And I

see the consequences of accident from Pickering to be very
severe.

Very severe for the simple reason we have 120

tonnes of carbon steel available for oxidation both from
the inside in feeders and from the outside.
We have pressure tubes, calandria tubes,
and zircaloy in our fuel of about 50 tonnes.

Between

zircaloy and steel, steel would produce likely more
hydrogen.
deuterium.

In our case, it's really not even hydrogen,
So we must have good systems to remove that

hydrogen, that deuterium.
don't have them.

And we don't have them.

We

Not until we produce a system which would

mitigate these should these reactors be continued to
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operate.
But what will stop you from giving
licence, in my opinion, is that the pressure tubes have
become too long next year.
model.

Unless you come up with a new

The model presented to you in a report written for

Foster Wheeler four years ago was that these will go out of
bearing in four years.

And they will next year.

Now they

can come with a different equation, say, Well, they won't.
But the truth is, they will.

So pressure tubes are an

issue in design basis.
For pressure tubes, we have this
cockamamie story about leak before break.
something very interesting.
experiments is more profuse.

Mr. Sedran said

He said that the leak from
He said these pressure tubes

leak more profusely compared to his model, which is more
leak than the model used by Ontario Hydro.
that mean?

So what does

That means it's so much more that it will give

you a very early indication of a leak.
But in my opinion, it is so much more that
it will cause your fuel downstream of the leak to stagnate.
The flow will stagnate.

It will heat up.

And the amount

of release of water into the containment of the order of
about 10 kilograms a second is not detectable within the 20
seconds it will take for the fuel to melt, pressure tube to
rupture, and perhaps -- perhaps -- the tritium to eject,
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monitoring to be lost, and if there's a concurrent loss to
power, for a severe accident to be -- in fact to be in
force very quickly.
We have told people who are preparing for
emergency preparedness not only that our releases are
small, which they cannot be.

You can't have a reactor with

no pressure vessel, no effective containment, lot of
hydrogen which can cause a lot of hydrogen explosions,
burns, containment failure, which is almost a certainty in
this low pressure retention containment.

We can't have all

that and then tell people it will also take many hours
before activity comes out.
My calculations show between three to four
hours activity will come out of the building.
enough time for people to be evacuated.

That's not

So why don't they

put in systems which will stop that from happening, delay
that?

We haven't done that.
We have put in a certain amount of

mitigation system.

They're not effective.

You cannot take

this reactor and depressurize it and then try to put water
into it with the depressuring process which loses a lot of
the water.
In the last presentation before you, I was
talking about putting a high pressure steam-driven
turbines.

And the staff came on with a cockamamie story
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about, oh, steam turbines have failed in certain stations,
like in Fukushima, because operator action -- operator
errors.

Steam turbines as backup system to put in water

high pressure are used by 60 or more PWRs and they will
work automatically.

We should not put pressure -- stuff in

at low pressures.
For example, we are putting hydrogen
mitigation systems for design basis accidents, which is 65
kilomoles of deuterium.

For a severe accident, my

calculations show that we have 650, ten times more
kilomoles of deuterium come out.
that?

How will they mitigate

The problem is if I put in a few recombiners here

and there and then see high concentrations, they'll become
flamethrowers.

They will cause explosions.
Let me come up with a different system.
So what is missing in our reactors is an

honest examination of the vulnerabilities for severe
accidents.

And if we don't do them, it is not in the

corporate interest of OPG to continue to operate them,
because the amount of pain it will cause to people is huge.
There are engineering fixes.

I've suggested them.

other people have suggested them.

Many

We should fix these

reactors before we continue them to operate.
Thank you.

I'm open for questions.

THE PRESIDENT:

Okay, thank you.
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Question?

Who wants to start?

MEMBER LACROIX:

Yes, I do have a

question.
THE PRESIDENT:

Dr. Lacroix.

MEMBER LACROIX:

Thank you, Dr. Nijhawan,

for this presentation.
You and I have been designed more than 50
years ago, and neither of us is obsolete.
DR. NIJHAWAN:
years ago.

My father was designed 101

He's not obsolete either.

But yet, there's

nothing in my house which is 50 years old.

And he and I or

a Sea King helicopter will only affect a small number of
people when it dies.

But a nuclear reactor, if it has

issues, it will affect millions of people for thousands of
years, cause billions of dollars.

So we can't compare.

You know, we can't look at it frivolously that a
50-year-old piece of equipment is acceptable.
I don't even know if the piles under this
reactor -- and that was one of the questions raised, by the
way, by CNSC.

I saw the answer.

acceptable to me.

The answer was not

The piles might be deteriorating.

the OPG said, Well, it's a non-corrosive environment,
therefore these piles are not deteriorating, so our
buildings are okay.

I just don't know that's true.

MEMBER LACROIX:

Okay, speaking of

But

232

accidents, severe accidents, my question is directed to
CNSC staff.

It concerns the MAP4 CANDU code.

Could you

tell me what this code does.
MR. FRAPPIER:

Gerry Frappier, for the

record.
Certainly.

I'd ask Noreddine Mesmous to

describe the MAP4 software and its use.
MR. MESMOUS:

Noreddine Mesmous, director,

Reactor Behaviour division, CNSC.
The MAP CANDU is a computer tool used
mainly for the severe accidents assessments.

It was

developed long time ago and it has been improving by the
industry, by the licensees.

And it is part of the IST

tools of the licensee.
Now we are with version MAP5 CANDU 02, so
there are a number of improvements of MAP CANDU.

It has

gone through validation against CSA standard N286.7.
validation, there is a process.

The

They have to identify what

are the key phenomena; what are the key parameters; which
accident scenarios.

And the tool is being used for the

severe accidents assessment right now for CANDU stations.
It has done also some benchmarking against
other tools.

If I focus only on MAP, also it has been --

it's done benchmarking against the Fukushima events with
other tools like the US code, which is MELCOR, the European

233

code calls also.

So it gives good results.

It's fit for

the application.

And it's accepted by CNSC as a tool for

severe accident assessment.
MEMBER LACROIX:
DR. NIJHAWAN:
that answer.

Thank you, thank you.
May I add one small note to

I developed MAP core code in 1987 to 1993.

Spent five years developing, attaching CANDU response to
some generic models from the US MAP code.

Until about

seven years ago, I was aware of all the changes that were
made to that code.

I was asked by AECL at that time, about

2010, to prepare data for their analysis of -- for Point
Lepreau.

I'm quite familiar with the changes made to MAP

code.
MAP code is an obsolete piece of stuff
that I did 25 years ago.

No matter how much lipstick you

put on that pig, it's still an old code.
capture most of the phenomena.

It does not

It has basic issues which

do not represent the reactor and it doesn't model feeders.
It models light water instead of heavy water.
model all the fission products.
number of disassembly processes.

It doesn't

It doesn't model a certain
It only models 18

channels out of 380, while the new models that we are using
now with the Chinese and the Koreans and the Indians and
everybody else use every channel, use heavy water, uses
significantly more sophisticated.

Gives you an answer
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which is quite different.
And I keep on telling -- people keep on
telling me, Well, we have improved the code.
improvements have been made.

I know what

They have been very minimal.

We are not able to understand progression of CANDUs if we
use very old codes.

That's what has happened with the MAP

code so far.
MEMBER LACROIX:

CNSC staff, anything to

add?
MR. MESMOUS:

Noreddine Mesmous, for the

record.
Significant improvements have been done
for MAP CANDU.
degradation.

And one of them simply is for the core

Just last year, a new version came up

specifically to model the core degradation for specifically
for CANDU reactors.
For the matter of hydrogen and deuterium,
this is mainly for the cooling safety function.

It's

not -- there is no issue for cooling hydrogen or deuterium.
Regarding the generation of hydrogen and deuterium, it's
very simple phenomena.

It's not difficult.

You have the

amount of water in the moderator in the primary heat
transport system.

Very simple to determine the deuterium.
Regarding the intervenor raised the

question about deuterium, the combination.

The licensees
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have done experiments and we have the results.

And they

can -- licensee can talk to the results.
THE PRESIDENT:

So let's get the licensee

into the conversation here.
MR. MANLEY:

Robin Manley, for the record.

So first off, I'd just like to give a very
high level -- won't take long -- overview of our
perspective on the intervenor's overall paper, and then I'm
going to pass it back to Dr. Carlos Lorencez to speak to
the technical bit a bit.
So overall, Ontario Power Generation has
assessed this Commission Member Document.

And we have not

identified any significant new information that has not
been presented to the Commission previously.
So for example, I take you back to last
March, March of 2017.

The CNSC Commission had an extensive

review of the intervenor's thoughts.

This review was done

after presentations that were made by the intervenor at the
2015 Bruce and 2015 Darlington relicensing hearings, after
which the industry, through COG, CANDU Owners Group,
commissioned an extensive review of every point that was
raise by the intervenor in those hearings.
A lengthy paper was written on that.

That

paper was independently reviewed by a third party by COG.
It was reviewed by CNSC staff.

CNSC staff also had an
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independent third party review of it.

All of those things

were presented as indeed CNSC also brought in people from
the USNRC to speak to the overall topic.
So all that information was heard.

And as

I say, we have not identified anything new of any safety
significance.
And with that, I'm going to pass it back
to Carlos Lorencez.
MR. LORENCEZ:

Thank you, Robin.

Carlos Lorencez, for the record, director
of Nuclear Safety.
First, we always want to thank the
intervenor for his concerns, expressing his concerns.
are listening.

We

As part of that process in which we are

always a learning organization, always wanting to know
more.
We had a close review to the 34 concerns
that he had expressed.
experts.

We formed a team of subject matter

We looked deeply into each of those concerns.

And as Robin was saying, we prepared a document in which we
dispositioned each of those concerns.
The document was shared with intervenor,
asked for his feedback.

We got nothing.

Nonetheless, we think for the concerns
that I think we have addressed them all.

Each of those --
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well, many of the concerns that the intervenor is
expressing today are part of those 34.

All of them have

been addressed.
In particular, the MAP CANDU code is not
the same as it was in 1995.

Thank you for your pioneering

work.

We have done decades of work on that code since

then.

It's part of the industry standard toolset.

We have

a lifecycle management for the code in which every year we
improve the different models to ensure that it's up to date
with the best technology.
Thank you.
THE PRESIDENT:
Questions?

Okay.

Ms Velshi.

MEMBER VELSHI:

Dr. Nijhawan, there are a

couple of other issues that you have raised that we have
not discussed this week.

We've talked about most of the

major components, and it's around structures and your
concern that they're deteriorating.
We have talked about containment, and you
just mentioned piles in passing, so from your perspective,
are there specific concrete structures that you're most
worried about and maybe because of accessibility concerns
their conditions may not be as well known?
DR. NIJHAWAN:

My concerns are general.

In the documents that I have reviewed, the correspondence
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between CNSC and OPG, the two structures which were
identified, one was under the high-pressure ECC tanks, and
the other one was under the main containment itself.
The piles, which were designed for
30 years, are now significantly older than 30 years. They
have not been examined by OPG.

They have qualitatively

said that the environment or the soil is non-corrosive in
this highly-corrosive environment that we live in.
be worried about that.

I would

Concrete will not last for more

than about 40 or 50 years.

It starts crumbling.

THE PRESIDENT:

Sorry to interrupt you,

but you raised a big issue. I'd like an answer.

I'd like

to hear from -- if it wasn't inspected for 30 years, then
I'm with you, I would understand.
What do you inspect and what's the
regulatory requirement for the piles?
MR. FRAPPIER:

Somebody?

Gerry Frappier, for the

record.
I'll pass it off to Ottawa in a minute,
but just to make it clear that certainly structures are
important, and it's important to make sure the integrity of
the structure is sound.

That's why it was part of the

periodic safety review that required the licensee to go
through on this, on the Pickering design.
With respect to the specifics around the
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piles, I would ask Chris Cole in Ottawa if he could respond
to that, please.
MR. COLE:
Christopher Cole.

For the record, my name is

I'm the Director of the Engineering

Design and Assessment Division.
We are well aware of the pile concerns
that the intervenor has raised.
have been in-ground.

The issue is that they

There are over 12,000 piles, which

support the foundation of the nuclear generating station in
Pickering.

The issue is are they still performing as they

were designed to, and will they continue to perform for the
next few years and keep the reactor safe?
To physically look at those piles would be
virtually impossible because we'd have to dig under the
foundation and then inspect them, which would in fact
expose them to air and then probably increase any sort of
chances of corrosion, so we don't want to do this.

There

are indirect ways in which we can affirm their performance.
One of them, as was mentioned, is we can
look at the soil to see if it is in a corrosive
environment.

We've undertaken studies in this area.

We've

commissioned the Royal Military College of Canada, the
Chemical Engineering Department, to look at that.

The

initial reports are indicating that it is not a corrosive
environment, so therefore we are highly confident that the
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piles are performing as designed.
A second technique would be an indirect
approach where we would look at the foundation itself, the
concrete foundation of the power plant.

If there were

issues with corrosion or deterioration of those piles, it
would surface on the foundation, so we would be witnessing
cracks, we would be witnessing unevenness in those
foundations.
to Pickering.

My staff, my civil engineers, have been down
They've done extensive Type II inspections

on the concrete, and we have seen no indication of that
sort of degradation.

Therefore, we are fully confident

that the piles are functioning as designed and will
continue to do so until the end of the licensing period.
THE PRESIDENT:

OPG, do you want to add

anything to that?
MR. LOCKWOOD:

Randy Lockwood, for the

record.
I'm going to turn this over to Jason Wight
to speak to your question and tell you where we're at at
OPG.

I will point out there are CSA standards associated

with this, and we do have inspections I believe committed
in the IIP, and Jason can elaborate on that.
MR. WIGHT:

Jason Wight, Director of

Engineering, for the record.
Christopher Cole described the process
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quite well.

We do have an integrated aging management plan

that encompasses surveillance, monitoring, inspections, and
part of that also includes the piles.

Part of the PSR2

review was to fully examine the conditions of the piles,
our monitoring, our preventative maintenance with regard to
extensions of the concrete if required, that was all done,
and that was determined satisfactory, and that's part of
the PSR2.

We have that as part of the IIP as well, and

that's tracked via the IIP.
Again, in certain circumstances we do a
non-destructive examination on the concrete, and we have
technology and innovation coming through on different ways
of examining concrete, and that's all part of our
processing continuous improvement.
MR. JAMMAL:

Ramzi Jammal, for the record.

Just a 30-second fact that, yes, the
intervenor raised the point, but we're fully aware of the
condition.
You're hearing "PSR, PSR1, PSR2, IIP".
The comprehensive integrated safety review did take place
and then it is an action on the licensee to carry out under
the integrated improvement plan.

As a matter of fact, that

is what you, the Commission, will be approving.

I will be

reporting back with respect to the progress of the
implementation by the licensee, because if the licensee
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deviates from the IIP that you approve, it's a deviation
from the action within the safety case I will report back
to you.
THE PRESIDENT:
Questions?

Thank you.

Dr. Demeter.

MEMBER DEMETER:

Thank you very much for

your presentation.
I have a question for OPG.

This is mostly

I think to help the public understand your strategy, your
go-forward strategy.

Understanding as a commission, we

take your application as it stands.

The intervenor brings

up, on page 2, the differences in strategies between G2,
which was closing it down, and Bruce and Darlington, which
was a major commitment, component replacement and major
refurbishment, then your strategy is fitness for service
and aging management.

From a public perception point of

view, there's a significant difference in the strategies
and in the investment for continued operations, so it might
help them understand why you chose this strategy versus
major component replacement and refurbishment, is it any
more or less safe, is it an economic decision, but I think
from a layperson's language to maybe help understand why
you chose this strategy.
--- Pause
MR. LOCKWOOD:

Randy Lockwood, for the
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record.
Sorry for the delay.

I just wanted to

make sure -- your question is quite extensive and we'll
probably have to bring a few points in and out to fully
satisfy you.
I want to back up for a moment and say in
fact some years ago, long before I was here, a
refurbishment was considered, extensively considered.

The

decision at that time was to not proceed with
refurbishment, primarily because of the size of the units.
I would dare say, and I'm a little bit venturing right now,
if the unit capacity was probably 1000 megawatts, it'd
probably be different, right, but in the end the unit size
is only 500 megawatts.
That said, we've got to make sure that we
distinguish that we're not looking to extend the operation
of Pickering equivalent to 25 to 30 years, as would be the
case in refurbishment or major component replacement, we're
looking to extend it a relatively short time.
That said, you then touch on references to
G2, and the differences in approach there.

If I can

digress a little bit for the G2 piece, and I'll ask my
colleagues to jump in, G2 was also considering
refurbishment, but I'll take you back to that time that
there were several issues to consider.
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Refurbishment in the CANDU industry was
only really one unit, Point Lepreau, so there were some
difficulties.

In addition, there was at G2 several issues

to deal with in addition to refurbishment.

At that time,

they were dealing with feeder problems that were
potentially limiting operation.

As well, they were looking

at probably substantial derates because of the expansion of
the channels, they did not have 37M fuel, and we can pursue
that if you want, so there's probably several economic
factors that also come into play for G2, and I won't speak
any more to that, so you would have to look at knowledge of
refurbishment at the time, expansion of the pressure tubes,
undoubtedly looking at derating, very similar to Point
Lepreau.

If you go back prior to the shutdown for

refurbishment of Lepreau, a significant derating of the
unit, hence lost generation, hence lost revenue.

Right?

In addition, they had feeder problems.
So to back up to the Pickering story, we
did consider that long before I was here, and it really
came back to the size of the units.

Okay?

In addition, I want to state the obvious
so that I don't forget this, and I've stated this many
times this week, which is we've committed to fitness for
service.

We will not run Pickering.

We will not return

any unit to service following an inspection that shows a
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major component is not fit for service.
Next, I sort of want to touch back on our
aging management program.

It is extensive.

We do have

industry OPEX, and we're going to talk about that I'm sure
in more detail with COG in the upcoming presentation.
In addition, I think a lot has been made
about the design life, particularly around fuel channels,
but we are well past the design life of 210,000 hours.
We're already well past that.
of the inspection programs.

Why is that?

It's because

It's because of the R and D

that's been completed, and the additional knowledge that
are enhancing the models which are, in turn, driving the
life cycle management plan which, in turn, are driving the
inspection program.
So, maybe at that -- I'm not sure if I
answered your question, but we are very confident to extend
the life.
MEMBER DEMETER:

Yeah, that does help.

So, my summary take-back is that you're looking at the
length of operations, looking at the size and looking at
the best strategy to operate safely within those two
parameters?
MR. LOCKWOOD:
MEMBER DEMETER:
Thank you.

That's correct.
So, I understand that.
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THE PRESIDENT:

Question?

So, I want to jump in.
elongation is a key.

You mention that

Can somebody deal with this?

I

haven't heard anybody saying that elongation is the issue
to worry about.

So, somebody clarify this for me, please?
MR. FRAPPIER:

record.

Gerry Frappier, for the

Perhaps we could start and OPG could provide some

details.
Clearly elongation is one of the
degradation mechanisms that we've talked about with respect
to the pressure tubes in general.
And with respect to how -- the situation
at Pickering from our perspective, I'd ask Mr. Glen
McDougall to provide some information.
MR. McDOUGALL:
record.

Glen McDougall, for the

Since the beginning elongation has been recognized

as a degradation mechanism in CANDU reactors.

The only

difference between the success of evolutions of CANDU is
their ability to deal with the challenge of elongation.
Elongation happens because of the effect
of irradiation on the pressure tube material, the pressure
tubes actually grow in length.

This only becomes a problem

if they get to the point where the channel is no longer
resting on the design bearings, as they're called, at
either end.
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The newest CANDUs, it's not a problem at
all, the bearings are of extensive length and there are
adjustment mechanisms that allow operators to simply
compensate for elongation.
In some older reactors there are
challenges to dealing with elongation, but there are no
instances on record of elongation bringing an end of life
to a fuel channel.
Because elongation is a recognized
degradation, there -- it is covered by the CSA standards
and there's an acceptance criterion in the standard that
says that a channel cannot be knowingly allowed to exceed
its bearing length.
But all that that criteria does, it
doesn't define the end of service life for the channel, all
it does is it triggers an obligation on the licensee to
explain what they will do to compensate for the problem.
There are several recognized solutions to
this issue of elongation.

I should clarify for the record

that typically in most reactors there's only a handful of
fuel channels out of the entire core which are subject to
these elongation limits.
But there are at least three different
maintenance strategies that have been employed by licensees
in Canada to deal with elongation.

And through technical
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discussions with OPG, we have assured ourselves as staff
that OPG is aware of all of these.
Their only obligation right now under
their licence is when they believe that one or more
channels will soon exceed that elongation limit, they come
to the regulator and they explain to us what they're going
to do to mitigate it.
But I must emphasize, it does not
represent the end of, or a significant integrity problem
for the channel, it only becomes a maintenance strategy
issue for the licensee.
DR. NIJHAWAN:

I have presented to you

very simple data, data from 2014 which says we have so much
elongation per year, 4.1 millimetre per year of elongation.
It says we have four or five more years
more of elongation left before these channels go off
bearing.

This is straight data.
There's no question that OPG is aware that

certain channels, and this is the data which is in my
submission to you which came from OPG, it says that these
channels will go off bearing in 2019 to 2020.

Actually,

some of them from 2018, October if it is 100 per cent power
in Unit 6 to 80 per cent power 2019, even if all the
measures to both side, adjust both side are done.
a fact.

This is
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THE PRESIDENT:

Okay.

So, let me try to

understand -DR. NIJHAWAN:
THE PRESIDENT:
what I heard.

Yes, sir.
-- what you're saying and

I heard that they can mitigate it.

They

know the rate, they know the progression and they know how
to fix it.
Let me start with OPG and then maybe hear
from staff whether that's true or not.
MR. LOCKWOOD:
record.

Randy Lockwood, for the

I'm going to go to Paul Fabian in a moment.
We completely understand actual elongation

of the fuel channels.

The report that the intervenor

speaks to, I think you said it was 2014, we're very
familiar with that.
In addition, I want to point out that we
do measure elongation during these maintenance outages just
for this reason.

We are not -- I repeat, never going to

operate a reactor with a fuel channel with elongation such
that it's off bearing.

That's for certain.

The next thing is, what the intervenor
fails to talk about is reconfiguration and fuel channel
shift, the maintenance activities to deal with actual
elongation.
And with that, I'll turn it over to Paul
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Fabian.

Paul...?
MR. FABIAN:

Paul Fabian, Manager of Major

Components, for the record.
So, Randy's correct, the report that the
intervenor's mentioning, quite frankly, just looks at our
stem data that we had at that time and our original
calculations to off-bearing operation.
It did not look at any maintenance
activities that we are undertaking at present point in our
life cycle plans to refine measurements, to take actions
for shifting fuel channels to make sure that we have and
maintain fuel channels in the CSA required state for
operating on bearing.
So, we would never operate the fuel
channels in these states and this is a key area of our life
cycle plans which we share with the CNSC on an annual basis
for their information.
THE PRESIDENT:
MR. FRAPPIER:
record.

Staff?
Gerry Frappier, for the

So, as mentioned, there are strategies.

So,

perhaps I'd ask Mr. McDougall to explain very high level
and easy what are those maintenance strategies that are
available to OPG as they go through their analysis.
MR. McDOUGALL:
record.

Glen McDougall, for the

I have only one point to add to what Mr. Fabian
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just said.
Yes, the two methods which are most
commonly used by all CANDU licensees, the first is
reconfiguration of the channels.
Typically when you operate a channel there
is a mechanism that you can use to lock one end of the
channel in place and what that does is, it allows the
channel to elongate in the opposite direction.

Once the

channel is approaching its end of bearing on the opposite
end, you lock that end and now allow it to begin elongating
the other way.
This operation is a simple maintenance
operation, it's done during a standard OPG outage, it's
known as fuel channel reconfiguration.
`

The second approach Mr. Fabian also

mentioned is channel shifting.

That's also been done

successfully by other licensees.
The third approach that OPG has not
performed to date, but it has been done by one of their
competitors, it's simple de-fueling of the channel.

After

all, the reason that the channel is elongating and
continues to elongate is because it's being irradiated from
inside by the fuel.

If you remove the fuel from the

channel, it poses only slight problems to the thermal
hydraulic operation of the reactor, but that's easily
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compensated for and CNSC has already accepted a safety case
from another licensee and that practice is routinely and
safely used.
We have already discussed this option with
OPG and they're aware of it, but because we're not a
prescriptive regulator, the choice of maintenance option is
always up to the licensee and they simply come to us and
discuss their preferred approach.
DR. NIJHAWAN:

Column 4 of the table on

page 16 of the submission is the effective full power hours
after both ends are made free after reconfiguration.
That's the only strategy that is available at a given rate
of elongation which you cannot really control very much,
you're going to go off bearing.
There's no question.
table.
this.

It's a very simple

We do much more sophisticated calculation than
This already shows that there is an issue.

I'm not

sure if it's the worst channel or is the average channel, I
don't know that information.
If it is the average number, then we are
in deep trouble.

But certainly there are channels which

will go off bearing.
This reactor has lived its useful life.
We are going to try all sort of bandages on it and one of
these days something wrong will happen and we will regret
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using this beyond its useful life.
THE PRESIDENT:
to go through this.

Okay.

One more last round

Maybe start with OPG and then with

staff.
Go ahead.
MR. LOCKWOOD:
record.

Randy Lockwood, for the

One last round for...?
THE PRESIDENT:

For that particular issue,

whether it will go off bearing or not.
MR. LOCKWOOD:

As I've already stated, we

will not operate Pickering reactors with any fuel channel
off bearing.

Absolutely not, right.
And do we have inspections in place?

Yes.

Do they occur every outage?

Yes.

Have we predicted what

this is going to look like?

Yes.

Do we have mechanisms to

deal with this in terms of reconfiguration and fuel channel
shift?

Yes.
I can't say any more, much more than that.
THE PRESIDENT:
MR. ELDER:

for the record.

Okay.

Staff?

Just a minute.

Peter Elder,

I'll just be absolutely clear.

The

regulatory requirement -- well, Glen says we're not
prescriptive.

We are prescriptive in terms of you cannot

operate a reactor with a pressure tube off bearing.
It's up to licensees to prove that it's on
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bearing, that they're on bearing.

If they cannot prove it,

it does not operate.
While I've got the mic, there's one other
point I'd like to make just to -- a clarification of what
Dr. Nijhawan said around the PNERP.
As we heard earlier this week, PNERP is
not based on the SARP Study alone, it was one of
consideration, but there was additional modelling of more
severe accidents that were done by Health Canada to input
into the current PNERP.
Thank you.
THE PRESIDENT:
explore some other issues.

Okay.

I'd like to maybe

I think that you raised one

more issue which you keep raising all the time about the
issue with recombiners.
DR. NIJHAWAN:
THE PRESIDENT:

Let's talk about it.
So, can I get a quick,

since you raise it here, can I get a quick reply to the
issue here from both sides?
MR. FRAPPIER:

Gerry Frappier, for the

record.
Perhaps I'll start and I'll say two
things.

One is we disagree with his prognosis of what's

going to happen with respect to the recombiners.
circumstances where there is hydrogen we have both

Under
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recombiners and ignitors.
I would also like to mention and put on
the record that, as was mentioned a little bit earlier, all
of these considerations were looked at in very great depth
which we brought to the Commission on March 8th of 2017
under CMD 17-M14.

We had done extensive reviews.

I think

some of it was mentioned earlier but, most importantly is
the Commission did have a conclusion after that.

I am just

going to read their short paragraph:
"The Commission notes the rigour of
the evidence that was presented by
CNSC staff, the nuclear industry and
experts. Based on the
Commission’s review of the material
presented and its weighing of the
evidence, the Commission is satisfied
that there remain no outstanding
issues that would require further
attention."
In that, the arguments that we are talking
about right now with respect to the recombiners hasn't
changed anything from the comment that we had looked at in
quite extensive detail a few years ago.
MR. MESMOUS:
Reactor Behaviour Division.

Noreddine Mesmous, Director,
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So the question about the recombiners for
deuterium versus hydrogen, this is not a new issue.
have been dealing with this issue a long time now.

We
We know

it, and we know how it works.
So we have CNSC performance of Separate
Effect Tests to look at because there are a number of
phenomena and one of them is the diffusion.

So a Separate

Effect Test was done for the recombiners for hydrogen and
deuterium and the results were inconclusive.

So then an

integral effect test was done for the deuterium and for
hydrogen for the PARs.

The results were conclusive.

So we have to look at the big picture.
When we look at the recombiners they are not put in place
where you have only one phenomena.

They are put in a

station and there are a number of phenomena that interact
with each other.

That's why when the test was done for an

integral effect test, the results are conclusive and there
is no significant difference between hydrogen and deuterium
for the recombiners.
THE PRESIDENT:
MR. GREGORIS:

OPG...?
Steve Gregoris, for the

record.
I will ask Carlos Lorencez to expand on my
answer but I will just start and make a couple of
additional points to what the CNSC said.

They have done a
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good summary of the hydrogen combiners -- recombiners.

So

there is hydrogen ignitors originally part of the plant
design.

They are electrically powered.

They are backed up

with battery power.
I also want to point out that in EME Phase
2 there is the additional diverse power source that is made
available for those hydrogen ignitors so that work in a
severe accidents scenario after the batteries are expended.
On top of that, passive autocatalytic
recombiners have been installed.

They don't need power and

between the two there is a very diverse means to deal with
hydrogen buildup in the reactor buildings.
I will ask Carlos to add anything else he
may like to add.
MR. LORENCEZ:

Thanks, Steve.

Carlos

Lorencez, for the record.
I think the intervenor would be pleased to
know that some of his concerns are of course our concerns.
We, for example, continue with a very strong R&D at the
Canadian Nuclear Laboratories where they carry out
world-class research in the area of hydrogen production and
mitigation.

So we continue intense work for the next few

years because it's an area where we need to learn more
because IVR, in-vessel retention, is the cornerstone of our
severe accidents management strategies.
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Thank you.
DR. NIJHAWAN:
recombiners?

May I just go back to the

This issue is very simple.

Hydrogen

recombiners using palladium-coated plates results in an
increase in temperature of the gas coming out of these
plates.

If the temperature exceeds hydrogen out-ignition

temperature, it will cause an explosion which has been seen
at experiments at Chalk River as well.
If there is only a limited number of
recombiners these hydrogen explosions are unavoidable.

If

you have a large number of them then you are going to be
able to keep the concentration below the level.
There are design fixes by which you can
have hydrogen recombiners which do not exceed the
temperature of recombination like the Germans are using.
First point in terms of concentration:
Reduction, you need a large number of them.

In the COG

review of my concern about hydrogen recombiners they
said -- they agreed -- I mean they conceded that the
combiners they are putting are for design basis accidents
alone, only for about 65 kilojoules of hydrogen.
only remove a certain production rate, no more.

They can
Should I

put them in a production at 10 times higher, they will
create an explosion.

They said we can live with that.

I say you shouldn't live with that because
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an explosion -- a small explosion of hydrogen in a building
which is unable to take any significant pressure will cause
a loss of integrity to the building and releases of high -large amounts of activity to the outside.
not use recombiners.

So you should

Zero recombiners are better than 10

recombiners or 20 recombiners.

You need 100 of them.

They

refuse to put 100 of them.
THE PRESIDENT:
DR. NIJHAWAN:
right ones.

Okay.
You can also put in the

So they agree that their recombiners are not

enough for severe accidents.

They concede that but they

say we'll live with it.
THE PRESIDENT:
DR. NIJHAWAN:

Okay, so that's -So we should not have a

reactor in the middle of a population which can explode.
THE PRESIDENT:

Okay, so Dr. Nijhawan,

that's a very precise kind of a concern.
One more round on that particular issue.
I'll start with OPG.
MR. LOCKWOOD:

Randy Lockwood, for the

record.
I am going to ask Jack Vecchiarelli to
answer -- provide our one last round of comments here.
MR. VECCHIARELLI:
Vecchiarelli.

For the record, Jack
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I would like to give some -- a broader
perspective on this whole topic of hydrogen mitigation.

I

was the OPG lead for the closure of the generic action item
88G02 on hydrogen and there's a number of elements that we
looked at comprehensively:

How is hydrogen produced?

There are various mechanisms.

We understand that fully.

How is it dispersed in containment?

We understand that.

How are the modes of combustion there, be it for migration,
et cetera.

We understand that.

means of mitigating hydrogen?

And what are the various
All of these areas are

supported by extensive hydrogen studies for many years.
With respect to this last element of
hydrogen mitigation, the complimentary role of the hydrogen
ignitors and the PARs for both design basis accidents and
beyond design basis accidents, their purpose is to ensure
that hydrogen levels remain within a safe level, well below
threatening hydrogen concentration levels.

The ignitors

will burn hydrogen in a very safe regime, slightly above
what's called lower flammability limit and the PARs, the
passive autocatalytic recombiners, they self-start in
non-flammable regimes of hydrogen concentration in
containment below 4 percent.

Beyond that, they start even

more promptly in case of more extreme scenarios.
So the overall hydrogen mitigation
strategy is extremely robust.
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THE PRESIDENT:

So he said zero is better

than 10 and 100 is what you need.
between zero and 100?

So is there a number

What is your number, or is there a

number?
MR. VECCHIARELLI:

The area of -- Jack

Vecchiarelli, for the record -- the lower flammability
limit for hydrogen is around 4 percent.
burn in and around that level.

You can safely

Detonation starts to become

an issue when you are at significantly higher levels of
hydrogen.

We don't go there.
THE PRESIDENT:

Oh, I thought you

mentioned the number of recombiners.
MR. VECCHIARELLI:
recombiners each?

The number of

Jack Vecchiarelli, for the record.
We have a multitude of these recombiners

throughout the Pickering units.

The reality is each one

has more than enough capacity to deal with all the hydrogen
that's produced.

The reason that there are many of them

deployed is to provide spatial coverage and redundancy, but
there is plenty of capacity for each recombiner unit.
DR. NIJHAWAN:
That is patently wrong.

That is patently wrong.

The capacity of removal of each of

the 20 recombiners they might have is one kilogram per
hour.

The capacity to produce by the system is tens of

kilograms per hour, maybe 100 kilograms per hour from
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steel, which they have never considered, from zircaloy
which is of a large amount.

Total amount of hydrogen which

can be produced is really high.
And their claim that they will credit the
ignitors is totally wrong.
power.

The ignitors require battery

Batteries are depleted in about two hours.

We'd

need them in 12 hours, 10 hours.
THE PRESIDENT:
DR. NIJHAWAN:
THE PRESIDENT:

Okay, I think --We don't have --Dr. Nijhawan, let's hear

some other views here.
CNSC...?
MR. FRAPPIER:

Gerry Frappier, for the

record.
So as I mentioned, this can get
complicated very quickly but, to be very simple about it,
we don't agree with the amount of hydrogen that the
intervenor is talking about.

So that's the first thing.

The second thing, his concerns are around
the PARs themselves, but don't take into consideration the
fact there is also ignitors as OPG was just mentioning.
One of the reasons that OPG has moved into Phase 2 of their
emergency mitigation equipment, part of that is to ensure
that there is power to the ignitors beyond the sort of
timeframe that the batteries would normally allow for.
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So all of those combined together, plus
the number of PARs that there are and the number of
ignitors around the station, led us to agree that the
system is suitable for its purpose.
If you want, we can get some more details.
I'd ask Noreddine Mesmous.
MR. MESMOUS:

For the record, Noreddine

Mesmous.
So for the hydrogen management strategy
there are four components.

The first is repowering

ignitors through EME Phase 2, the large diesel generators.
Second is the PARs, which are passive to operate whenever
the concentration of hydrogen gets up to four points.

It

is automatic.
Then you have the dousing tank from the
containments that will spray water to delete the hydrogen.
Then you will have the last but not least,
which is controlled venting.

The filtered air discharge

system could be repowered using the emergency mitigating
equipment Phase 2 and the licensee can control the venting
maintaining the pressure inside the containment.
So the stress is not on one element or one
component.

It’s a number of elements.
DR. NIJHAWAN:

It is really amusing to

hear that dousing water will remove hydrogen from the
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system.

If anything, it will make it worse because steam

will be reduced.

You will go away from a region where

there can be no ignition to a region where there is
ignition because steam is removed.
So dousing water cannot help.

That is

wrong.
Secondly igniters cannot be credited.
cannot be credited.

EME

All over the world we try to design

and operate reactors with no operator action for 24 hours
results in releases from the unit which is acceptable to
people outside.
EME should not be credited for 24 hours.
We should have systems inside the plant which do not
require any emergency management for 24.

That is basic law

and that has been violated here.
They are trying to credit EMEs at one
hour, at two hours, as the people will actually go out and
be able to do these things as if we understand the
progression of these accidents.

They are crediting water

coming in from the deaerator to cool down your boilers
while not worrying about the cracking pressure it will take
to open the valves or the pressure created inside the
boiler itself.
None of those things will work.

We have

to have a reactor that passively does not create problems
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for the people outside for the first 24 hours.

And

igniters is not one of the things which we can credit.
THE PRESIDENT:

Okay, Dr. Nijhawan, you

still have the final word to summarize.

You have the final

thought.
DR. NIJHAWAN:

I am grateful for the

opportunity. I have -THE PRESIDENT:

Don’t give us the same

argument; the final words, please.
DR. NIJHAWAN:
came from Halifax.

I have come from far.

I

My father is 101 years old and I left

him to come here to make a point because it’s important to
me.

It took me six people to take care of him for the 36

hours that I’m away.

To me, it’s worth a lot more.

My commitment to the people of Ontario is
as great.
I worry that the half-truths -- and I
wouldn’t call them lies, because that wouldn’t be right -but the deviations from half-truths and ignorance in the
matter of severe accidents is going to pass through again.
And we are going to let this 50-year old design go on
operating for another five years with equipment which is
not designed to last this long, with a reactor which has no
pressure retention capacity in the heat transport system,
in the calandria vessel, in your containment place, a
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reactor with too much hydrogen production, too many systems
that are very obsolete.
I think it is time to retire these
reactors.

But there are options to improve certain of

these vulnerabilities which I am very sorry to see my
colleagues at Ontario Hydro totally ignore.
pay a price for it one day.

And they will

I’m very sorry to see this

attitude of these reactors are designed by gods and they
are perfect and they will operate forever.
When I joined AECL in 1980-81 we knew
these reactors were good for about 25 years and then we
started seeing pressure tubes cracking and things fail.
did not expect them to be refurbished.
never in the design.

We

Refurbishment was

It was never in the design.

What we are doing now is only for
corporate interests; it is not in the public interest.

I

think we should let these reactors go.
And should we not be able to live without
them, then there is a certain risk we should accept.

But

to reduce that risk, we should improve them, not just
depend upon the staff saying everything is good or OPG
saying everything is good.
Certainly we have had people come in from
outside and say that these reactors are good enough.
think they are not safe.

They are not safe anymore.

I
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I implore you to please read the paper.

I

have a dozen papers on the topic, peer reviewed papers on
the topic.

I’ve sent you a lot of information.

Read it

and think about it calmly on what is in the public
interest, not what is in the corporate interest.
In the public interest it is to shut these
reactors down.

If you want to take a balance between

corporate and public interest, give them time to improve
them.

Shut them down and say all right, improve them and

come back in two years once you have put in all these
mitigation measures, which would reduce the risk.
operate them again.

You can

Maybe that will be good mid-point.

I thank you for your interest.
THE PRESIDENT:

Thank you very much.

I would like to move now to the next
presentation, which is by the CANDU Owners Group Inc., as
outlined in CMD 18-H6.21.
I understand, Mr. Dermarkar, you will make
the presentation.

Over to you.

CMD 18-H6.21
Oral presentation by the CANDU Owners Group Inc.

MR. DERMARKAR:

Thank you, Dr. Binder.

For the record, my name is Fred Dermarkar
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and I am the President and CEO of the CANDU Owners Group.
I would like to thank President Binder and
Members of the Commission for giving the CANDU Owners
Group, or COG as we are often called, the opportunity to
present our thoughts on OPG’s request for a ten-year
licence renewal for the Pickering Nuclear Station.
COG is a private, not for profit
corporation whose mission is to achieve CANDU excellence
through collaboration.

It achieves this through shared

operating experience, collaboration in R&D, joint projects
and training, all funded by CANDU operators in seven
countries worldwide.
COG is an independent organization that
does not work on behalf of a single member but rather
undertakes collaborative work where there is a synergy
amongst two or more of our members.
I would like to start off by taking a
moment to reflect on COG’s role and on OPG’s contributions
to operating experience which is a cornerstone for the
nuclear industry.
At the most recent convention on nuclear
safety the international community cited Canada and COG in
particular with good performance through its facilitation
of an international weekly screening meeting to review low
level events.
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The Screening Committee is composed of all
the COG utility members and some suppliers to the CANDU
community.

Its objective is to identify actions for

further follow-up by utilities to prevent their recurrence
in other plants.
OPG staff participate regularly and
actively at this meeting, both sharing their experience and
learning from others.
Although it’s not uncommon for industries
to learn from high profile events, this meeting is
significant because it provides a forum for discussion of
lower significance issues that plants face on a more
day-to-day basis.
Close to 800 items are discussed each
year, each an opportunity for learning.

And as COG’s

largest operator of CANDU reactors, OPG has contributed the
most items to the COG operating experience database, which
is up to almost 40,000 items at this time.
This review and assessment of operating
experience significantly accelerates the pace of continuous
improvement, particularly with respect to nuclear safety
and plant performance.
In addition, COG hosts close to 200 events
each year where industry comes together to develop new
approaches for continuous improvement in operations, in

270

maintenance and in human performance.

These events vary

from small group meetings to large international workshops,
and OPG participates in almost all of these events, giving
them an opportunity to both share and benchmark.
OPG employees engage and network with
their domestic and international counterparts in many
diverse areas of plant activities, accelerating their
acquisition of knowledge and experience.
OPG helps the CANDU community domestically
and internationally learn from its extensive experience as
operators of a fleet of ten reactors, and in return OPG
learns from the experience of the other utilities operating
37 other CANDU and PHWR reactors worldwide.
In its submission OPG noted that Pickering
has had its best ever forced loss rate.

This kind of

excellent performance and improvement in performance in
part is a reflection of OPG’s effective use of operating
experience.
I would also like to highlight OPG’s
leadership role in COG’s R&D programs, both in setting
direction and in providing funding.

Together COG’s members

invest over $60 million annually in R&D and project
activities in six areas of research to strengthen safety
and environmental performance, reliability and
affordability.
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To put this amount in context, through COG
the CANDU industry R&D investment in innovation and
continual improvement is in line with the spending of the
top 15 or so private sector researcher investors in Canada
all in the name of improving nuclear power plant
operations.
This is in addition to what operators are
individually investing in innovation.
One of the COG R&D program areas is fuel
channels.

Together with its Canadian utility partners and

Canadian nuclear labs, OPG has directed the fuel channel
R&D program and associated joint projects to improve
confidence in the fitness for service of CANDU pressure
tubes and to develop industry standards used worldwide to
confirm pressure tube integrity.
This work includes accelerated aging of
actual reactor components removed from service and then
tested to confirm material properties.

It has increased

understanding of fuel channel material properties and
provided experimental evidence to improve risk informed
decision-making using probabilistic methods and to create
predictive models demonstrating fitness for service for up
to 295,000 equivalent full power hours of operation.
This innovative work represents the most
significant evolution of CANDU technology in the past 30 or
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more years.

This investment and the resulting research has

a direct impact on the safe, predictable operation of the
Pickering station.

OPG’s leadership role in COG’s R&D

program goes beyond fuel channels.
Another program area is dedicated to
nuclear safety.

Through this program and associated joint

projects COG and its members have made outstanding
contributions to enhance nuclear safety, both domestically
and internationally.
Starting prior to the events at Fukushima
a significant amount of work had already been done through
COG to better understand severe accidents and how to
mitigate them.

The results of this work were used to

develop components such as passive autocatalytic
recombiners, which we’ve heard a lot about, and to develop
severe accident management guidelines all to mitigate the
consequences of severe accidents.
This collaboration through COG continued
following Fukushima.

In 2013, for example, as a testament

to their commitment to prevent a Fukushima-type event from
ever happening in Canada the Canadian utility CNOs
collectively endorsed a set of principles to guide the
Canadian utility response for beyond-design-basis events.
This is notable, because in 2015, almost
two years later, the 80 member states to the Convention on
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Nuclear Safety endorsed the Vienna Declaration a document
having very similar objectives to the CNO document.
For context, the following is a slightly
abridged text from the Vienna Declaration describing this
objective.
“New nuclear power plants are to be
designed and constructed consistent
with the objective of preventing
accidents, and should an accident
occur, mitigating possible releases
requiring long-term protective
measures.

Comprehensive safety

assessments are to be carried out
periodically for existing
installations in order to identify
reasonable practicable improvements
to meet the above objective.”
(As read)
The resolve and commitment of the Canadian
utility CNOs to prevent a repeat Fukushima led to the
implementation of multiple physical and diverse barriers.
These are real barriers that were put into place using
portable equipment, amongst other things, to prevent
accidents and to mitigate their consequences should they
occur.
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These barriers have significantly reduced
the risk of adverse effects to the public and the
environment from a low-probability high-consequence event,
and they meet the objectives of the Vienna Declaration.
So when discussing emergency planning, it
is important to keep in mind the significant reduction in
risk that has already been realized through the actions
taken.
The work to further enhance understanding
of severe accidents continues today through COG’s programs
and through engagement with
community.

the international non-CANDU

This work has been used to enhance codes, used

to analyze severe accidents, and we heard about one of them
today, the MAAP5 CANDU code, as well as to continue to
enhance severe accident management guidelines used by
operators.
Even second and third order effects are
being explored to confirm understanding.

One such example

is the investigation into the differences and the
properties of hydrogen and deuterium on the effectiveness
of passive autocatalytic recombiners.
Another COG R&D program area concerns
health, safety and the environment.

Examples of research

projects include the impact of very low doses of tritium on
living organisms and the impact of NPP operation on fish

275

impingement and entrainment.

This latter project was

recently used to initiate a Canadian standard CSA N288.9 to
provide guidance in this area.
To conclude, OPG is a leader in continuous
improvement, innovation through R&D and nuclear safety and
emergency preparedness.

These efforts have a direct

correlation on OPG’s ability to safely and predictably
manage the Pickering station until end of operation.

The

quality of the work and the resulting performance is
transparent and measureable.

In fact, it is measured and

held to account by OPG itself, by the industry at large
through independent peer reviews, and day to day year over
year by the CNSC itself.
OPG’s demonstrated performance and its
commitment to ongoing innovation supports a 10-year
licence.
Thank you very much.
THE PRESIDENT:

Thank you.

MEMBER PENNEY:

Thank you for that.

Question?

Ms

Penney.
Just

a question on you said some of the research around fish
impingement led to you beginning the development of a CSA
Standard.

Tell me about that process, the research, and

then how it spun off into a standard for all Canadian
industry.
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MR. DEMARKAR:

The CSA has a process where

it brings together utilities, regulators, public interest
groups, and vendors to establish standards in areas where
it is judged that standards are needed.
From time to time a CSA committee benefits
from having a Seed document that collects research and
makes fundamental information available.

That’s exactly

what happened in the case of N288.9, the work done through
COG’s R&D program was used as a Seed document by CSA and by
the experts in those four group areas to develop the
standard.
MEMBER PENNEY:
MR. FRAPPIER:
record.

Staff, did you want to...?
Gerry Frappier, for the

So, as you know, the CSA process involves having

the regulator involved in the committees and making sure
that the standard is useful for us as a regulator or, if
it’s not, it might be for something else and we won’t use
it in our licence.
With respect to this particular one and
how it evolved, I would ask Mr. Andrew McAllister.
MR. MCALLISTER:

Andrew McAllister,

Director of the Environmental Risk Assessment Division.
CNSC Staff, one of our experts did sit on
the committee that was involved in drafting the standard,
as was the representative from the Department of Fisheries
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and Oceans.

As Mr. Demarkar indicated, it’s a guidance

document on developing impingement and entrainment
monitoring programs and was just recently approved by CSA
and it will roll out much like other standards and REGDOCs
that we have.
Thank you.
THE PRESIDENT:

Dr. Demeter.

MEMBER DEMETER:
presentation.

Thanks very much for your

Were you here for Mr. Sedran’s presentation

from RESD Inc.?
MR. DEMARKAR:

Yes.

MEMBER DEMETER:

Yes, I was.

So he presented a very

interesting slide on fragmentation of fuel channel
assessors, and there was suggestion that that might reduce
the amount of communication between -- and it was a
discussion before.

But being COG and the recipient of a

lot of this information, can you respond to that comment?
MR. DEMARKAR:

I did hear the comment.

What I’d like to say is through COG we pull together the
community to share experience.

So every two years in the

area of fuel channels COG hosts a fuel channel seminar.
is very well attended, all the utilities worldwide
participate at that event, as does the CNSC.
During this participation there’s an
exchange of information regarding what’s going on with

It
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respect to fuel channels.
In addition to that, although different
organizations are conducting their own work in relation to
fuel channels, should there be a discovery issue, the
organizations are accountable to elevate that issue.
So let me give you an example.

In the

course of doing the Fuel Channel Life Management Project at
COG, which was a very large undertaking for us, we
discovered something that challenged one of the assumptions
in the CSA Standards around fuel channel fitness for
service.

So what we did was we elevated this and we

informed all the users of CSA N285 that they needed to
limit the application of one aspect of this standard to
reflect the new learning.
So when there is new learning, although
different organizations hold rights to the intellectual
property, safety issues continue to be elevated.
I want to emphasize, there are tens of
millions of dollars spent doing research to gain
understanding that can then be used to give organizations
the capability to make the kinds of cases that they have
made to support fitness for service going out to 290,000
hours and beyond.

That intellectual property has

tremendous value, it cannot just be given away; you cannot
do research one day and then the next day put it out for
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free on the internet.
However, if there are safety concerns that
are uncovered by this research, those are brought forward
and shared.
MEMBER DEMETER:

Thank you very much.

THE PRESIDENT:

Mr. Berube.

MEMBER BERUBE:

So what COG is doing is

actually really really important work obviously because
you’re working with operators all over the world.

That

knowledge base and experience from all those people
consolidated is astronomically important.
So to that end, does COG maintain any kind
of central repository of information or knowledge, and how
do you disseminate that if you do?
MR. DEMARKAR:

That's a great question.

So at COG we have a database, and I mentioned it has -- I
said almost 40,000 -- it actually has over 40,000.

I

misspoke, it has over 40,000 entries, it’s fully
searchable.
However, you need to know what you’re
looking for, you need to know that something is there.

For

that reason, we have many different peer groups in many
different areas.

Those peer groups get together regularly

and discuss amongst themselves specific areas of
speciality.

In those peer groups we bring forward new
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information relating to operating experience that has been
entered into the database so they are aware of it.
So we’re maintaining an ongoing awareness
of the kinds of information that are being added to the
database through peer groups.

We also do it through news

groups.
So, for example, if you’re a chemist at a
station you can subscribe to the chemistry news group.
Anytime any new piece of operating experience that’s been
tagged to have a link to chemistry, you would get informed
at your desk, you would get an email saying there’s a new
piece of information relating to chemistry that has just
gone through, or it could be human performance or it could
be one of -- I think there are 40 or more news group areas.
So that’s another mechanism that we use to keep people
informed.
The third is through publications and we
have significantly improved what we call COGonline, which
is our member website, as well as COG COGnizant, which is
our periodical publication, and other publications to keep
our members informed of any significant developments in
COG.

Those are just some ways of keeping informed.

course I mentioned workshops.

And of

Workshops are a tremendous

way of keeping abreast of what's going on.
Finally, what we have been doing, because
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there has been renewal within our member communities, older
people are retiring, older people who are more familiar
with COG retiring and younger people coming in, we have
been going to the utilities and putting on the COG
Roadshow, as we call it, where we will participate at all
hands meetings and talk about what COG is and how to access
COG information.
THE PRESIDENT:

Ms Velshi...?

MEMBER VELSHI:

Thank you.

Is COG -- do

other reactor designs have a similar forum to COG?
MR. DERMARKAR:
groups.

There are other owners

So there is a PWR Owners Group, a BWR Owners'

Group, there is a Framatome Owners Group.
are different.

However, they

Those owners groups are owned or are part

of the organization that developed the -- they are part of
the OEM.
So for example, the PWR Owners Group
resides as a department within Westinghouse and their focus
is mostly on joint projects.

So when you look at their

budget -- I mentioned our budget.

We do over -- the total

COG budget is about $75 million a year.

The Westinghouse

owners group budget, or PWR Owners Group budget is a small
fraction of that because they don't do the large amount of
R&D that we are doing through COG.
So how do they do their R&D?

A lot of the
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R&D that they do is done through the Electric Power
Research Institute and that R&D that is done, some of it is
specific to their technology, but a lot of it is generic.
So COG has a membership on behalf of some
of its utility members, it has a membership in EPRI, so we
have access to that vast R&D base, which I think is over
$300 million Canadian annually in size, so it's quite a bit
bigger than the COG $60 million.

But we complement what

EPRI does with CANDU-specific R&D and that's the piece that
COG does.
MEMBER VELSHI:
a role bigger than R&D?

And do you see COG having

I don't know, training maybe or

whatever.
MR. DERMARKAR:

Absolutely.

So I

mentioned we already have a very large role in operating
experience.

I do not believe that any of the other owners

groups -- I'm not certain of this, but I would be surprised
if they have a weekly screening meeting as we do.
In the area of training we have just
created a -- we have created it on an interim basis to see
if there is demand -- a line of business around knowledge
management.

So COG has for a number of years held a very

successful training program around leadership and safety
culture called the Nuclear Professional Development Seminar
and that program has been largely attended by the Canadian
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utilities.

But starting about three years ago CNNO in

China found this program tremendously valuable and they
asked us to put 140 of their people through this program.
It is a three-week program and so it's costly to put people
through that, but they found so much value in this program
that we expanded the program to accommodate them.

KHMP in

Korea has recently asked us to do something very similar
for them because they want to build on the success from
CNNO in China.

We are now getting non-CANDU members

subscribing to this program and UAE is sending three or
four people later this year on our program because they
have found it very useful.
So that is just leadership.

But beyond

leadership, we have recently created a workshop on
management strategic thinking to help -- sorry, maintenance
strategic thinking to help maintenance organizations
improve the way they strategically approach work.

And of

course we build these courses with full input from the
utilities who will be using the courses.

I am anticipating

that over time this line of business will grow and serve
both the COG community as well as the community beyond COG.
THE PRESIDENT:
MEMBER LACROIX:
question.

Question?
Yes, I do have a

Thank you for the presentation.

Is there a

research and development program on new fuels within COG?
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MR. DERMARKAR:
doing any research on fuel.

At this time we are not

We did a large amount of

research on fuel through the 37M, what's called the 37M
fuel project.

But that research was mostly around the

thermohydraulic side of fuel based on the geometry of the
fuel bundle.

With respect to new fuel designs like

advanced fuels that use mixtures of maybe mixed oxides or
enriched fuel, we are not doing any work in that area.
THE PRESIDENT:
this.

So let me follow up on

You're not doing any -- you are not looking at SMRs?

I would imagine that would be a really hot topic nowadays.
MR. DERMARKAR:

The Canadian members of

COG, all four of them, so OPG, Bruce Power, NB Power and
Canadian Nuclear Labs, have all indicated a very strong
interest in SMRs.

As a result of that, we formed an SMR

technology forum.

The objective of that forum is to

identify areas common to SMRs in all areas that could
potentially be a stumbling block for an individual SMR to
cross over.

So the intention is to identify those

potential areas and then develop positions to help inform
how those areas can be resolved.

So this may not be the

best example, but it's the first one that comes to mind and
it's one that I know the CNSC is very actively working on.
CNSC regulations call for a graded approach or allow for a
graded approach to implementation of regulation, but how do
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you actually implement the graded approach, especially for
non-light water -- for non-water reactor technologies?
That is not a straightforward question.

I know the CNSC is

working on it, but that is something where COG could
potentially develop a position that could help the SMR
community.

That's the nature of work we are doing in SMRs

right now.

We are not doing hard-core research in labs

around different properties of salts or different
properties of fuel.
THE PRESIDENT:
another question.

I wanted to ask you

So do you read all the interventions

that appear in front of us and try to find some nugget in
there or some issues that you may want to take a look at?
How do you avoid group thought, if you like, everybody
thinking the same way, nobody thinking out of the box, in
this group here, innovative or out-of-the-box thinking, et
cetera, et cetera?
MR. DERMARKAR:
question.

That's an interesting

So the answer to your first question, do I

personally review all the interventions, I do not.
However, there is what we call a Reg Affairs Managers peer
group within COG and the reg affairs communities do review
all the interventions that come through and we look to see
if there is something that is new in there that we haven't
considered and whether or not we need to take a position on
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it.
In terms of how do we avoid out-of-the-box
thinking, I think the nature of what -THE PRESIDENT:

We want you to have

out-of-the-box thinking, not avoid it.
to avoid it.

We don't want you

So just to be very specific, you heard Dr.

Nijhawan here coming in and arguing about some of those
issues.

I know you looked at many of those issues.

I'm

just wondering why you wouldn't look to see in all the
interventions if there is anything new or a different spin
or something that should be taken a look at.

The Sedran

presentation was very interesting, I have never seen that
kind of analysis before, so I'm just wondering why -- all
the interventions would be a fertile ground to raise about
CANDU issues.
MR. DERMARKAR:

We have many ways of

bringing in new ideas and I mentioned to you that we hold
200 events a year where people come in and share those
ideas.
time.

So we are getting injections of new ideas all the
The fact that we are sustaining such a large R&D

program in itself is a testament to the fact that we are
evaluating new ideas all the time on a continued basis.
I think that the mechanisms that we have today where we
host workshops that include non-COG members, that include
the suppliers -- let me give you an -- so this is not

So

287

necessarily interventions, but let me give you an example
of how we are reaching out to get new out-of-the-box ideas.
Very recently we had the engineering peer
group come together and identify areas, 5 to 10 areas of
challenges, problems that they wanted to get innovative
ideas to solve.

Then we got together with OCNI, the

Organization for Canadian Nuclear Industries, and we gave
to OCNI this challenge:

Go out and reach out to your 200

some odd members, particularly the Tier 2 and Tier 3
vendors, and see what kind of solutions they can bring to
the table.

And we have gotten I think something on the

order of 30 submissions for innovative ideas that we can
pursue and we are about to start the evaluation process
right now to decide which of those ideas we would like to
invest in.

So that's one mechanism that we are using to

get new ideas brought to the table.
THE PRESIDENT:

Okay.

MR. DERMARKAR:

No.

Thank you.

Any

final thought?
I very much value the

opportunity to come and speak with you.

I think this is a

very powerful and transparent process that the CNSC uses.
I would like to wish you all the best, Dr. Binder.

For the

last 10 years I have had the honour and pleasure of being
up here in front of you and I think you have significantly
advanced the whole process.

And I would like to wish Dr.
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Velshi very well in her new role and look forward to
speaking in front of Dr. Velshi going forward.

Thank you

very much.
THE PRESIDENT:
MR. LEBLANC:

Thank you.

Thank you.

So we were planning to stop

for dinner at 5:30, so that gives us an opportunity to do
at least one more intervention prior to doing so.
The next intervenors were all scheduled to
present this evening, so I will go in the order that they
were supposed to present and if I have a volunteer in that
group, then we will proceed with that intervention.
So the next one was supposed to be by the
Organization of Canadian Nuclear Industries.

Are they here

and are they ready to present immediately?
THE PRESIDENT:
MR. LEBLANC:

No.
No.

The next one was by Mr. -- well, I believe
it is Rommel Bellosillo.
If not, I know that Mr. Seitz is here and
had indicated that he would volunteer, so that is much
appreciated, Mr. Seitz.
THE PRESIDENT:

So I will formally

introduce you now.
So the next presentation is by Mr. Seitz,
as outlined in CMD 18-H6.36.

Please proceed.
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CMD 18-H6.36
Oral presentation by D. Tim Seitz

MR. SEITZ:

Thank you, Mr. Binder, for the

privilege of being here and I am here to wish you success,
because if you fail, dot dot dot.
Anyway, my intention is to abolish all
nuclear fissioning applications, outside of research,
because after 70 years we have not succeeded in getting the
product undone.

We claim that the product is

electricity -- sorry, that's a by-product -- the product is
nuclear waste and I don't care whether it is CANDU or light
water reactors or whatever, it's all the same.
So I would like to take us back to May the
18th in India.

In 1974, Canada had supplied India with a

CANDU reactor and they were able to separate the plutonium
because they exploded a nuclear device then from it.

Then

we had the heavy-water thing with all the tritium, and so
on.
Fred Nelman wrote a book in the seventies
entitled, "Nuclear Energy: The Unforgiving Technology".
does not forgive when it fails.

TMI.

It

Fermi 1 in Michigan,

Fukushima and now Chernobyl -- Chernobyl before.

And I

understand, I was watching, they were engineers, the people
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who are technically gifted and totally engrossed are
building a sarcophagus of 44,000 tons to put over that and
they figure that that will last 100 years before the
nuclear irradiates it so that they are going to have to put
a new sarcophagus over the top of that one.
So this stuff goes on for thousands of
years.

Plutonium has a half-life, as well you know, of

about 24 1/2 thousand years.

And in Ontario right now I

understand we have about 10 to 12,000 tons of the heavy
nuclear waste and out of that you could extract enough
plutonium to make about 12,000 nuclear warheads, which is
more than there is in both the Russian and the American
stocks.

So right here in Ontario we have that and that has

to be protected.
You can see the turmoil in the world now
and the proliferation.

You know, India gets the bomb, the

next thing we hear Pakistan has a bomb too.

North Korea

has a bomb now and you know what's in South Korea, CANDU
reactors, but they are deadly stuff.
spread insecurity with this stuff.

So we don't want to
We have so much

security to walk into this room and all because we have
this stuff.

I want it contained.

It must be contained.

And I want the visioning stopped, not just here,
everywhere.
I have been an anti-nuclear activist all
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of my adult life.

My father worked at Detroit Edison when

the Fermi 1 thing happened.

In 1974 a book was written by

John G. Fuller saying we almost lost Detroit for what they
were trying to do there with MOX or whatever as a way to
cool it because it was giving off heat so fast they had to
devise cooling systems with secondaries and tertiaries.

We

almost lost Detroit because of this hubris -- pardon my
yelling, I didn't mean it, but it is hubris to presume
without public discourse that we should go ahead with these
things.
So that's my thing.
the secrecy is good.

I don't think all of

I think it's time for the public from

every level on up to talk about this in an open way and
what we are going to do with it.

The only thing I can

envision for Pickering, if you want my vision, is what the
Egyptians did about 3000 years ago.

The only way I want

that stuff moved after the water is out and is up into the
frustum of a pyramid and we can add layer after layer after
layer, 500 years it begins to leak, we will just put
another layer on it.

It might even serve to stabilize

civilization to have to babysit this stuff, because this
waste cannot get out.

I think of pregnant mothers and the

salinity of the water surrounding the embryo is the same as
seawater.
Now, what has France done with their
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nuclear waste?

I have evidence from NASA they have been

dumping it off of Somalia.

In 1962 de Gaulle was told to

quit dumping it in the Mediterranean.

Germany is going

renewables, but what do you think they were doing with
their nuclear waste?

Through contractualism, the

marketplace, corporatism, it gets passed down through
corporations all the way to Italy to this corporation with
the initials M-A-F-I-A.

So what do you think this

corporation does with nuclear waste?

They put it in old

freighters, they take it out in the Mediterranean and they
dump it.
Where do you think all the old nuclear
submarines go when they have served their life?

There was

one in Puget Sound that was at the end of its life and it
cost more to rip that reactor out and ship it all the way
to Hanford where it's still radioactive than it did to
build the sub in the first place.
sober about this.

So I think we need to be

We are all adults.

I want you to

succeed, I am on your side, but I think we need to bring
sobriety to this discussion.
I just had my kids over for my 80th
birthday, I love them, I want them to have a better world
than I had.
What was that thing called, WWII, I call
it the last great exercise in mass psychosis, and the race
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between you know who and us was to see who is going to get
this first.
here.

Leo Szilard, John von Neumann, really invented the

computer.
side.

And luckily we got those four Hungarians over

Edward Teller and Leo Szilard worked on this

Hans Bethe was rescued from Norway where guess what

those guys in those pretty monkey suits were doing, they
were gathering heavy water.
So, you know, it is a time to bring some
sobriety to this.

And you are responsible for Pickering

and Bruce and Darlington.
I don't know what else to say.

You can

ask me anything you like, but again I thank you for letting
me come here and sound off.

I am a mere private citizen

who has been around for 80 years.
THE PRESIDENT:

Happy birthday, by the

way.
MR. SEITZ:

Thank you.

THE PRESIDENT:
MEMBER LACROIX:
your presentation.

Questions?

Go ahead.

Thank you, Mr. Seitz, for

From what I gather, your main concern

is the malevolent use of nuclear fuel.
MR. SEITZ:

Well, nuclear fuel is --

nuclear waste is the product of a reactor, and from that
waste, you know, you can fabricate these horrendous things.
That was the original intent of gathering it, it was in the
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shroud of secrecy.

And then at the end of the war they

come along and the Eisenhower here, they put a happy face
on and say, hey, we are going to have power forever.

And I

think they really thought they would.
So reactors proliferate.

They are all

over the world now, 450 of them, plus about 200 sunken
nuclear submarines in the ocean water.

There was an

intention to take the nuclear waste from here and around
the Great Lakes and ship it out through the St. Lawrence
and then the Mayor and the native people said no, no, no.
So where are they going to ship it to?
Sweden or somewhere, or Finland.
Finland.

They say it's

I have relatives in

I am of Finnish extraction and they are in deep

doo-doo, too.
THE PRESIDENT:

Question?

MEMBER PENNEY:

Thank you.

Question?

Ms

Penney...?
Yes, just to

clarify, when you say the Egyptian solution for the waste,
you mean to dispose of it in a stable way in place?
MR. SEITZ:

Not to dispose of it, to

manage and contain it -MEMBER PENNEY:
MR. SEITZ:

Right.

-- above ground.

I don't want

it in the groundwater.
MEMBER PENNEY:

Right.

Well, for sure,
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but when you say the Egyptian solution, that's what you
mean, kind of like the -MR. SEITZ:

Well, think of the Pyramid of

Giza.
MEMBER PENNEY:
MR. SEITZ:

Okay.

Thank You.

I have a simple mind, I'm not

a technologist, I am more of a technologian.

I have been

Jesuit-trained.

you.

MEMBER PENNEY:

Thank you.

THE PRESIDENT:

Okay.

All right.

Thank you very much for your presentation.

Thank

I think

it's -MR. SEITZ:

Thank you for the opportunity.

THE PRESIDENT:
to -- we will come back at 6:30.

-- just in time for us
We will break for dinner

now.
MR. SEITZ:

Sounds great.

THE PRESIDENT:
MR. SEITZ:

Danke schoen.

--- Upon recessing at 5:26 p.m. /
Suspension à 17 h 26

Thank you.
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--- Upon resuming at 6:29 p.m. /
Reprise à 18 h 29

THE PRESIDENT:

Okay, we are ready to

proceed.
So the next presentation is by the
Organization of the Canadian Nuclear Industries, as
outlined in CMD 18-H6.29 and H6.29A.

And Dr. Oberth will

make the presentation.
Over to you.

CMD 18-H6.29/18-H6.29A
Oral presentation by the
Organization of Canadian Nuclear Industries

DR. OBERTH:
Binder.

Thank you.

Thank you, Dr.

So I'm your after-dinner entertainment tonight.
Let me start by congratulating Ms Velshi

on her appointment to the very important position.

She has

very big shoes to fill, but I think if anybody can fill
them, it's Ms Velshi.
retirement.

And I wish you luck in your

I hope we see you around the industry.
So once again, it's my honour to come to

this important hearing and tell you why our organization
very strongly supports the continued operation of Pickering
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until 2024.
I've said this before, so it's a bit
redundant, but we represent a very strong supply chain here
in Ontario.

And it's actually a supply chain that's envied

by other nations around the world.

We were in the US a few

weeks ago, and they envy how well we're organized and how
well we support the nuclear industry.
In particular, one of the things that we
have been doing is helping our suppliers meet evolving
quality requirements.

For example, this year, the CSA has

introduced a new set of standards called quality assurance
program requirements for the supply of items and service to
nuclear power plants.

And so this is a graded approach

which will help suppliers meet those requirements.
And we've done a number of workshops so
that suppliers can meet those new requirements which are
cited in CNSC regulations.

So that's one of the important

things that we do for our members, which is why I have the
confidence to say that our suppliers to this industry and
to Pickering in particular, you know, meet the highest
quality standards.
They also must undergo audits ever three
years by an audit committee.

And more recently, we've also

had discussions with CNSC staff about the program to defend
against the incursion of counterfeit items into the supply
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chain.

So I'm confident that the components that are

supplied by the Canadian supply chain to Pickering, you
know, meet the highest quality standards.
We also have strong evidence that
Pickering is continuing to operate at a high level.
fact, it appears to be getting better with age.
personally take inspiration from that.

In

I

So if the plant can

do it, you know, Michael Binder and I can do it as well;
right?
'16.

You know, it had its best year ever in 2015 and
But not resting on laurels, Pickering continues to

invest in improving operations.

In fact, 290 million will

be invested in modernization of certain systems and
increased inspection and maintenance as some of the
components do reach towards the end of their lives.
In fact, in 2017, specific results, the
all injury rate was zero until September, and 0.06 for
200,000 hours' work, which is in line with industry best
standards.

It exceeded generation targets for the year by

completing two outages ahead of schedule, reduced the
maintenance backlog, and two units at Pickering achieved a
record run between outages.

And that's really notable for

a plant that, you know, has run for so long and is now,
thanks to a dynamic leadership team, is achieving its best
results ever.
I'm also pleased to say that not only is
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there a great team, but this team is also looking at ways
to continue to improve operation.

I had the pleasure of

working with some people in the X-lab.

And there are some

people here from the X-lab who are looking at applying new
technologies, so that Pickering continues to benefit from
evolving technologies so that it stays at the forefront of
superior operation.

This is also a nice way to attract

bright young minds into our industry, because we did have a
reputation of being a fairly conservative industry.

But

I'm encouraged to see some new technologies being reviewed,
obviously carefully tested before they're implemented in
the plant.
Pickering has long been a strong member of
this community.
community.

I know that because I work in this

Our office is less than a kilometre from here.

And we see continued evidence of Pickering staff
volunteering their time to go out into the community.

For

example, on the left you see Pickering staff who have
helped with a seniors residence, and on the right they're
planting trees.
community.

We consider ourselves part of this

And I'm always impressed by the degree to which

Pickering staff believe that they owe the community, and
the community supports them in return.
Pickering, you know, shares a very
important piece of our environment.

It's right on the
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shores of beautiful Lake Ontario, and it neighbours on a
beach which is used by Pickering families and visitors to
the area.

So by living in the area and working in the

area, we know that Pickering does consider the environment
as a very, very important responsibility, to which it is
very much committed.
On a broader scale, we're facing now a
time when some of the units at Darlington and Bruce will be
shut down for refurbishment.

So it's more important than

ever that we continue to produce clean electricity here in
the province.

And the operation of Pickering, for example,

to 2022 and 2024 will reduce greenhouse gas emissions by 17
tonnes of Bruce's gas-fired generation.
And I think it's important that Ontario
continue to show that leadership on the world scale.

I

mean, we don't have a big impact on global greenhouse gas
emissions, but by leading, I think Canada has a chance to
influence what other countries are doing with their
generation.
Local economic development is also very
important.

There's 4,500 full-time staff here at the

Pickering plant.

Good-quality jobs, engineering,

operations, skilled trades.

The Ontario Chamber of

Commerce report showed that Pickering contributes $1.54
billion per year to Ontario's gross domestic product, and
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$1.3 billion of that flows into the local community.

So

the local community very much has a strong relationship and
a beneficial relationship with the plant.
Emergency preparedness has become an issue
in recent years, and we're confident that Pickering is
doing all the right things by distributing potassium iodide
tablets to residents, by distributing safety kits, and just
a year ago, or almost a year ago, Pickering did a very
major emergency preparedness exercise in which various
community stakeholders were invited to observe that
exercise.

And Ontario has also updated its Provincial

Nuclear Emergency Response Plan, so we are confident that
Pickering will be able to respond to any emergency, should
such emergency occur.
Indigenous relations is a very important
part of Ontario's leadership and Canada's leadership.

And

Pickering is certainly playing its part by engaging with
First Nations people, the Mohawks of the Bay of Quinte and
the Métis Nation of Ontario.

They also started a plan to

encourage Indigenous suppliers to enter their supply chain.
And here you see president of OPG, Jeff Lyash, at a
community cultural engagement with First Nations people.
So we are seeing more and more of real true engagement, so
we're getting not only economic reconciliation and cultural
reconciliation.
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OCNI, my organization, is proud to say
that we are also following the lead of the two utilities.
We've started our own Indigenous engagement program, in
fact have engaged a gentleman by the name of Mike
Roosevelt, who is a member of the Six Nations of the Grand
River, also a nuclear engineer with many years' experience.
And he's helping us get more and more of our companies to
hire young Indigenous people and ensure they've got the
skills, both the technical skills and the cultural
understanding of what it's like to work in a nuclear
industry.
We were very proud to get a grant of
500,000 from the Ministry of Advanced Education and Skills
Development to bring underrepresented people into the
skilled trades -- that's youth, women, and Indigenous
people.

So we've set a target of having at least 10 to 20

Indigenous placements within the supply chain at the end of
March.

And of course we'll go beyond that and achieve even

higher numbers.
So just in conclusion, OCNI, the
organization I represent, believes that Pickering should
certainly operate to the end of its life.

It is a

world-class operator with an excellent safety record that's
admired by many.

We know that Pickering continues to

invest in the plant so that it can maintain and even
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improve its operating and safety performance.

Ontario

needs clean power from Pickering over the next number of
years to ensure that it meets its greenhouse gas targets.
It's a vital part -- Pickering is a vital part of the
community and it strongly supports Indigenous engagement in
the community.
So that concludes my presentation, and be
happy to answer any questions that the Commission may have.
THE PRESIDENT:
Questions?

Thank you.

Thank you.

Ms Velshi.

MEMBER VELSHI:

Thank you.

A couple of

questions.
So how many Indigenous businesses are
members of the OCNI?
DR. OBERTH:

One.

But as I mentioned, we

want to see more Indigenous people working within our
companies.

There are -- well, let me rephrase that.

We

had another one up at Bruce joined just a few weeks ago.
Abraflex from Bruce is a member Indigenous company, and
they have a strong program of engaging Indigenous people in
the Bruce region.
MEMBER VELSHI:

Thank you.

THE PRESIDENT:

So this is an opportunity

for me to ask OPG how many Indigenous people work at OPG at
Pickering?

Or at OPG?
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MR. LOCKWOOD:
OPG.

I can't speak for all of

OPG Nuclear, I believe it's 91.

Pickering site under

my organization, 29.
THE PRESIDENT:

Ms Velshi.

MEMBER VELSHI:

And are your members, I

mean, do they have like a transition plan getting ready for
end of commercial operation for Pickering, and what does
this really mean for them?
DR. OBERTH:

Well, fortunately, the

commitment to refurb Darlington and Bruce is going to keep
companies quite busy.

So you know, they will shift some of

their work from Pickering to Darlington and Bruce.
be different work.

It'll

Refurbishment is not the same as

continued operations.
We also occasionally will take our
companies overseas so that we've got opportunities to
exploit our capabilities in offshore markets.

So we do

not -- well, obviously we're not happy to see Pickering
come to the end of its life.

It's been a great plant.

But

we have options to, you know, redeploy our members to other
opportunities.
THE PRESIDENT:

Question?

Question?

No.

So let me ask you in the innovation that's
in -- you put a list of innovative -DR. OBERTH:

Yes.

305

THE PRESIDENT:
coming in nowadays.

-- little things that's

That's an opportunity to ask --

everybody's so preoccupied, you know, with the so-called
aging plant and require enhanced monitoring.
Do you use -- I remember reading that
remote sensing now or drones are going into places where
you know it's hard to send humans to.
of some of those technologies?

Are you making use

Are they helpful?

MR. LOCKWOOD:

Randy Lockwood, for the

record.
Yes, we are.
Jason here in a few moments.

And I'll turn it over to
But we're using all aspects.

What the intervenor, Mr. Oberth, spoke to
is it's also having an additional effect where it is
encouraging the younger people to join our organization.
They're very interested in what we can produce in the
X-lab, 3-D printing, et cetera.

We have a number of

patents already and we're solving some old problems with
some new ideas.

And it's having a real impact on the

culture of the station.

And quite frankly, we're becoming

known in the industry as go to Pickering if you want to
find out how to implement innovation in a nuclear plant.
Jason?
MR. WIGHT:

Jason Wight, Director of

Engineering for Pickering Nuclear.
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So I'm pretty proud to talk a bit about
innovation at OPG, specifically Pickering.
like to put some context to it.

But I would

In the nuclear industry,

what we tend to focus on is safety initiatives, quality
initiatives, efficiency initiatives.

But the true lever

and the leverage that we have is focusing on innovation and
innovation initiatives to drive all of those products so we
can get the best quality initiative or the best efficiency
initiative and safety initiative.
So OPG nuclear realized this, especially
with all the new technologies that's in the world right
now.

So we created a nuclear fleet initiative on

innovation.

It's called NFI-01.

NFI is X-lab.

And a big part of this

And X-lab is an innovation incubation centre

that's driven to use advanced technologies throughout the
world -- not just the nuclear industry, but throughout the
world -- to drive quality, to drive safety, to drive
efficiencies, all to improve the business.
We actually were recognized by the World
Association of Nuclear Operators during a peer review as a
strength.

It's something that's not necessarily done in

the nuclear industry.

We work with partnerships with the

OIT in Spark Centre, and we're being benchmarked by many
different industries.

Some of them are part of OCNI, some

of them are other nuclear industries and businesses.

And
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it's something we're pretty proud of.
With regards to -- I just would -- just to
give some examples of some innovations -- in wireless
technologies, we've -- so Randy Lockwood talked a bit about
wireless technology.

We've created a wireless technology,

leveraging what's out there in the industry, but adapted it
for some patents for battery monitoring.

And from a

reliability and safety standpoint, we're able to now to
manage single cells of a large battery bank.

So you could

have battery banks of 16 cells, and we understand the
condition of every single cell all the time with regards to
voltage, temperature, et cetera, which is a huge advantage
and also very marketable to the industry.
We talked a bit about 3-D manufacturing.
We're able to print non-safety-related parts that helps us,
for example, using modelling, just models or breaker panel
switches.

There's options that we have that we've never

had before because there are -- it's sometimes difficult to
get products that have been out of business -- some
industries have been out of business for years.

So this is

an opportunity for us to actually fix the station in a very
creative manner and still very safe.
We talked a bit about from a safety
standpoint, we use robotics.

We were able to use robotics

to put a pump back in service online.

And that -- and so
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we didn't have to endanger an operator or a mechanic or
electrician.

We were able to actually do that maintenance

online using specialized robotics and specialized
equipment.
It can go on for machine learning and
using virtual reality for training, augmented reality for
understanding parts of a pump or a maintenance activity.
So using all of these different opportunities to get our
business better with regards to quality and safety and
efficiency.
And the true measure is engagement of our
youth.

They are attracted to technology.

potential that we do not.

And they see

So there are things coming out

of the X-lab that we never would have thought could be
there.

And that potential is pretty incredible to see.
THE PRESIDENT:

Thank you.

Anything else?
Okay, any final thought?
DR. OBERTH:
Jason said.
our industry.

No, I endorse everything

[indiscernible - distance from mic] future of
We're going to get better as we move on.
THE PRESIDENT:

Thank you.

The next presentation is by
Mr. Bellosillo, as outlined in CMD 18-H6.31.
Please proceed.
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CMD 18-H6.31
Oral presentation by Rommel Bellosillo

MR. BELLOSILLO:

Mr. Binder and

Commissioners, ladies and gentlemen, good evening.
I am Rommel Bellosillo and I'm a current
resident of Toronto.

I was born in the Philippines, lived

a couple of years in the US and finally moved to Toronto
six years ago.
I am hoping to settle down here and build
a life.

And I'm asking -- you're probably asking why

Canada and why Toronto.

Well, I always look up to

Canadians when it comes to protecting the environment and
its people.

I believe that Canadians always have a great

relationship with nature and will preserve and protect it.
I considered myself as an
environmentalist.

Although I may not be a technical

expert, as some of you here, I know that it's wrong to
release toxins into the environment.
everything.

It affects our food.

It affects all of us.

It affects

It affects our water.

We're seeing this in Japan, when

seven years ago the Fukushima nuclear reactors released
radioactivity into the environment. We are still seeing
this in Ukraine, where the Chernobyl nuclear power plant
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released radioactivity into the environment over 30 years
ago.

You don't need to be a technical expert to know that

these nuclear power plants continue to harm the environment
and society.

You don't need to be a technical expert to

know that it is our responsibility to avoid such harm.
I am here today because we should do
everything we can to prevent such harm in Canada.

The

Pickering nuclear facility is located 30 kilometres away
from where I live in Toronto.
Toronto.

Millions of people live in

This station, this nuclear power station, puts

millions of us at risk.

Pickering is old. The station is

already operating beyond its design life.

You wouldn't

drive up and down the 401 with a 47-year-old car, so I
don't think it's reasonable to continue to operate a
47-year-old nuclear station that was designed to last for
30 years.
The Pickering nuclear station is the
fourth oldest nuclear station in North America, and it's
the seventh oldest in the world.

It is also located closer

to a major urban centre than any other nuclear generating
station in North America.

Why did we even let this happen?

I believe that public safety should always take precedence
above anything else.

Whether at home, work, school,

organization, a city, a town, or a country, we should
always ensure the safety of our people.

I know that when
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the CNSC was established in 2000, its mandate was to
protect the health and the safety of Canadians, and its
environment.

In making your decision, I urge you to think

of your core responsibility.
OPG is a company.

Its core mandate is to

make money, but I feel OPG's motivation to make money
conflicts with my personal safety and the safety of the
environment.

That is why I'm asking you to reject OPG's

request to continue operating the Pickering nuclear power
plant.
I don't think it is acceptable to operate
a major nuclear power station in the GTA.

Over a million

are currently living within just 20 kilometres.

In

comparison to the Fukushima nuclear disaster, 150,000
people were evacuated within 20 kilometres, and 300,000
people were evacuated within 30 kilometres of the Chernobyl
nuclear station.
In making your decision, whether to accept
or reject OPG's request, please imagine an accident like
Fukushima or Chernobyl happing in Pickering.

Please

imagine who an accident at Pickering would impact, so many
people, not just hundreds or thousands of people like in
Chernobyl or Fukushima but millions of people.

Please

imagine how such accidents would affect my adopted home,
which is Toronto.

Then ask yourselves: would such an
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accident be accepted by Canadians?
This brings me to another major concern
that I have, which is emergency preparedness.

Are we

really prepared for a nuclear accident in Toronto?

I have

heard government officials claim that we are, but I'm a
little sceptical.

Most worst accidents happen not because

it is caused by a tsunami or an earthquake, it is because
we are complacent.

We do not think that accidents will

happen or could happen, and when it does we're all caught
unprepared.
occur.

Accidents, mistakes, and malfunctions do

Equipment fails, human errors, events that are

considered impossible happen, so emergency preparedness
should be up to date and should be based on a large scale,
especially with nuclear accidents.
After Fukushima and Chernobyl, governments
had to protect hundreds of thousands of people.

At

Pickering, the government would have to protect millions of
people.

Can anyone show me a study showing that

20 kilometres around Pickering could be safely evacuated?
Twenty kilometres takes you to Victoria Park, the beach, or
a neighbourhood.

How do we assist people to safety,

especially the vulnerable ones, such as the elderly, the
sick, and the children?

We all know that within this 20

kilometres there are schools, there are hospitals, and an
assisted senior living facility.

Do all these schools and
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hospitals have their own nuclear emergency plan?

I think

there is a public awareness issue that will only make a
nuclear accident worse in Toronto.
I work in a health food company in
Scarborough, which is approximately 30 kilometres away from
Pickering nuclear power station.

Most of my co-workers

don't even know how to get the potassium iodide pills.

I

had to inform our company's safety committee and order it
myself so that we could have it pre-stocked.

OPG hasn't

done anything to tell my co-workers in Scarborough what to
do in an event of an accident.

They haven't told them

either that they can order KI pills online for free.

I've

seen OPG ads on TTC promoting nuclear power, but I haven't
seen ads in Scarborough or in downtown Toronto telling
people how to order it.
I'd like to know how much OPG spent on
advertising campaigns promoting nuclear power.

If the

Commission could ask OPG how much it spent on promotional
campaigns, I'll be grateful.

I think OPG should also spend

at least an equal amount of money to tell people how to
prepare for a nuclear accident.
I ride the TTC on a daily basis, like most Torontonians.
It would have been great if we see these ads regarding how
to get these pills.

Recently, Toronto City Council passed

a motion requesting to strengthen emergency responses,
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which includes all awareness campaigns.

I totally support

it since I've never received any information on how or what
to do in case of a nuclear disaster.
I am also concerned by the Pickering
station's risk to water.

Pickering is located on

Lake Ontario -- beside Lake Ontario, which is Toronto's
source of drinking water.

Any nuclear accident could

significantly impact all Torontonians, and other
communities around it.

The station also uses water in the

lake as its cooling system, and that changes the ecology
and the marine life in the lake.
Lastly, I am deeply concerned about how
OPG will manage the nuclear waste that the Pickering
nuclear power station has created and will leave after it
closes.
I support Pickering's closure, but even
once it's closed, the radioactive waste it has produced
will still be stored on the shore of Lake Ontario.

If you

ask Torontonians today whether they support nuclear waste
onsite, on the lake, so close to the city, they would say
no.

Most communities would say no.

That's why OPG keeps

this nuclear waste at Pickering.
Right now, OPG's plan is to simply close
the station and wait for 40 years before it figures out how
to clean it.

I believe they should do more, and that the
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CNSC should reject that proposed plan.

Please make sure

that there should be an opportunity for Torontonians and
the City of Toronto to consult on how this waste is stored.
Finally, I thank you all for listening to
my concerns.

I think that we should all learn from

Chernobyl and Fukushima.

Those places are still unlivable,

and we don't want that to happen in our city.

People as

far as 50 kilometres from Fukushima were affected, and
there is more than a five million population within
50 kilometres of Pickering.

I don't think anyone would

build one of the largest nuclear power plants in the middle
of the country's largest urban centre or urban area today.
We should not put profits at the expense of our safety and
the expense of the people that we love.

We should not put

profits at the expense of the environment.
With all these reasons, I humbly ask the
CNSC to please be on the right side of history and reject
OPG's proposed renewal of its licence to operate the
Pickering nuclear power station.
Thank you very much.
THE PRESIDENT:

Thank you.

Were you here for the last two days?

A

lot of the issues you raised have already been discussed.
I just want to know if you were here or listened to the
last two days.
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MR. BELLOSILLO:

I was here last Monday,

but I didn't stay for the entire day.
THE PRESIDENT:
wants -- question?

So, okay.

So, who

Ms Penney?

MEMBER PENNEY:

Thank you for that.

Yeah,

and as Dr. Binder said, we have covered off a number of the
issues that you've raised in the context of other
intervenors, but one that we haven't has to do with the
discharge of the thermal plume.
We talked at length earlier with
Department of Fisheries and Oceans about the entrainment
and impingement of fish and the authorization that's in
place for that.
So, we won't cover that ground again, but
I would like CNSC staff to remind us how the thermal plume
is regulated.

And I'm not sure if there's anyone here from

the Ministry of -- MOECC or not, but -- yeah, if you could.
Thanks.
MR. FRAPPIER:
record.

Gerry Frappier, for the

So, I'd ask Andrew McAllister to talk about the

regulation and whether there's any issues I suppose is
appropriate as well.
MR. McALLISTER:

Thank you, Mr. Frappier.

Andrew McAllister, Director of the Environmental Risk
Assessment Division.
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Thermal discharges are actually regulated
under a number of regimes.

They're regulated under the

Nuclear Safety and Control Act, as well Environment and
Climate Change Canada who aren't here tonight but will be
available tomorrow and Friday, also examine it under the
deleterious substance provisions of the Fisheries Act and,
finally, the Ontario Ministry of Environment Climate Change
who will be here on Friday regulate it through their
environmental compliance approval process.
From CNSC staff's perspective, OPG
undertook a thermal risk assessment regarding their thermal
discharges looking at both cold water thermally-sensitive
species, we've used the Round Whitefish as sort of the
sentinel species given its thermal sensitivities, as well
as more warmer water species that inhabit the area.
The conclusions of that thermal risk
assessment was that there was no unreasonable risk to the
fish species or the fish communities in the area.
There was one occasion where there was a
localized exceedance of a thermal benchmark that was very
small from a special extent and occurred on one occasion.
So, CNSC staff and Environment Climate
Change Canada as well concluded that there was no
unreasonable risk to the fish.
That being said, we're not sitting back
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and thinking our job is done.

OPG is going to be

conducting two more years of thermal monitoring to verify
those findings.
MEMBER PENNEY:

OPG, did you want to add

anything?
MR. McCALLA:
record.

Raphael McCalla, for the

The only component I'll add to what was just said

is with respect to the environmental compliance approval
that OPG has with respect to our thermal discharge.
So, we have an approval which allows OPG
to discharge the water that's returned back to Lake
Ontario.

There's two conditions.

One, that the Delta T

cannot exceed 11 degrees and, also, that the 24-hour value
cannot exceed 36 degrees -- I'm sorry, 32 degrees.
There's actually two -- there's conditions
for various times of the year.

So, the 11 degrees is

standard, but the 24-hour value actually increases during
the summer months.
MEMBER PENNEY:
off.

And just to close that

And if you do exceed either one of those thresholds,

do you have to report and what are the consequences?
MR. McCALLA:
record.

Raphael McCalla, for the

Yes, if we do exceed either one of those two

conditions it is seen as an exceedance of the approval and
we're required to notify the Ministry of Environment and
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Climate Change.
And the consequences of that is that they
will review the cause and they do have the ability to issue
an environmental penalty if they choose to.
THE PRESIDENT:

I understand -- I'm lead

to believe that Health Canada wants -- somebody from Health
Canada wants to make a statement.
Health Canada?
MR. BUCHANAN:
the record.

This is Kevin Buchanan, for

So, I just -- I felt it might be appropriate

that we address some of the concerns with the emergency
planning in Ontario.
It's obviously come up in discussions
before as was noted by the Commission, but I just -- I want
to add some additional points to the discussion.
So, I'm going to make an outright
statement.

Health Canada believes that the current version

of the PNERP, the Provincial Nuclear Emergency Response
Plan is adequate.
So, you know that -- and you've heard
before that Health Canada contributed a body of work in the
form of a modelling experiment to inform the current
version of the PNERP.

So, in that modelling report we had

used two source terms, the source terms were provided by
the CNSC as staff and expert advice that we respect and
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require to do our modelling.
So, in the source terms that were provided
they could be classified as an INS level 7 event from the
perspective of the activity, the iodine content, right.
So, that's important that people
understand that we did model events that were -- that could
be classified as an INS-7 level event.
So, when we did this modelling we
discovered that the plume exposure zone could extend beyond
the previously defined primary zone in the 2009 PNERP,
right.

And what I'm going to get to is that there's been

changes to the PNERP to address the issues of public
protection.
And so, when we talk about plume exposure
planning zone, that's a term out of REGDOC-2.10, right, and
the modelling indicated that.
So, at the conclusion of this work Health
Canada recommended that the Province of Ontario increase
its zone sizes to adequately protect the public.
So, we understood that this led to the
inclusion of the contingency planning zone and we are
extremely happy to see the results adopted into the 2017
version of the PNERP.
And just to -- you know, right from the
PNERP, so that everyone's aware, the 2017 PNERP addition of

321

a 20-kilometre contingency planning zone beyond the
10-kilometre detailed planning zone addresses the same
response issues that are covered by IAEA's recommendations
for urgent protective action planning zone which was a 15
to 30-kilometre recommendation.
So, it falls within that.

And I think

people need to understand that.
Also, from the 2017 PNERP -- and this is a
quote out of the PNERP and we should all understand this -is that the contingency planning zone is an area beyond the
detailed planning zone where contingency planning and
arrangements are made in advance so that during a nuclear
emergency protective actions can be extended beyond the
detailed planning zone as required to reduce the potential
for exposure.
So, that's significant.

That's a

significant change to the way we approach our planning and
prepare ourselves for an emergency.
THE PRESIDENT:
MR. BUCHANAN:

Mr. Buchanan...
So, I can go on to say

something though and I hope that everyone carefully
consider the words that I'm about to say.

Because the

intent of that statement in the 2017 PNERP version and the
definition of the designated plume exposure planning zone,
Health Canada recommends and would expect that all
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arrangements in the contingency planning zone be reviewed
to ensure that they are implementable and executable.
Implicit in this is the understanding that
the protective actions taken in the detailed planning zone
may be extended into the contingency planning zone, right.
And that is the improvement that this
PNERP has made to the current plan.
THE PRESIDENT:
MR. BUCHANAN:

So -So, with this, this may

include protective action such as evacuation and the
pre-distribution of KI, and that's as per para 2.3.4,
public preparedness requirements in REGDOC-2.10.1
THE PRESIDENT:
MR. BUCHANAN:

Okay.
That's it, President

Binder.
THE PRESIDENT:

So, this was very useful.

Are you going to be here tomorrow morning?
MR. BUCHANAN:

I certainly am, President

Binder.
THE PRESIDENT:

Because you'll have to

repeat all of this tomorrow morning, I predict.
So, thank you for that.
continue.

And we'll

You have -- for this intervenor you have another

question?
MEMBER DEMETER:

I just wanted to reassure
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the intervenor that despite these fairly high-level broad
stroke discussions we've had on emergency preparedness,
there are still, for my part, a lot of details that need to
be provided which is going to be tomorrow morning, where
we're going to ask about not just the policy and the
planning and the philosophy and the intent, but the actual
action.
How are you going to do this?
that?

Where is

How are you going to get it to them?
Be reassured that those are questions that

I still have that I'm not clear on, on how they're going to
operationalize the PNERP and I'm going to be asking for
those details tomorrow or Friday.
THE PRESIDENT:

Okay.

Anything else?

Any

other question?
Any final remarks?
MR. BELLOSILLO:
thank everyone.

I would just like to

It's just such a great honour to be here

in front of this Panel, experts.

It's my first time to

speak in such an event and I am deeply humbled.
It's a little nerve racking actually, to
be honest, but it's because our safety is on the line here,
I am compelled to do this.
Thank you so much again.
THE PRESIDENT:

Okay.

Thank you.
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The next presentation -MR. LEBLANC:

I just want to verify if Ms

Kimberly Grant-Stuart was in the room.

She did not

identify herself, nor have we located her.
So in this context, Mr. President, we will
deal with Ms Grant-Stuart's intervention as a written, and
I recommend we do so right away since it's already before
us, and then we'll proceed with other written submissions.

CMD 18-H6.39
Written submission from Kimberly Grant-Stuart

MR. LEBLANC:
Kimberly Grant-Stuart.

So this is a presentation by

It's in CMD 18-H6.39.

Do the Members have questions?
THE PRESIDENT:
We found it?
No questions.

Questions anybody?
Everybody found it?

Okay.

Okay, thank you.
So are we going in the written material

now?
--- Pause
MR. LEBLANC:

So yesterday we did a number

of the written submissions and so I have got all the
Members in place, we are now at CMD 18-H6.152.
THE PRESIDENT:

Yes.
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CMD 18-H6.152
Written submission from Ann Truyens

MR. LEBLANC:

So CMD 18-H6.152 is a

written submission from Ann Truyens.
MEMBER LACROIX:

Any questions?

Marc, an observation.

This submission 152 is similar to the oral submission of
Kelly Clune, 151, that we covered Monday afternoon.
MR. LEBLANC:
there any questions?

So that is correct, but is

Thank you.

CMD 18-H6.153
Written submission from Tom Smarda

MR. LEBLANC:

So the next CMD is CMD

18-H6.153 which is a written submission from Tom Smarda.
THE PRESIDENT:
it's a piece of poetry here.
presentation in here.

Well, just an observation,

We've never seen such a

So thank you for the thought.
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CMD 18-H6.154
Written submission from Brad Blaney

MR. LEBLANC:
18-H6.154.

The next CMD is CMD

It is a written submission from Brad Blaney.
MEMBER LACROIX:
MR. LEBLANC:

Well, this is not poetry.

Any questions from the

members?

CMD 18-H6.155/18-H6.155A/18-H6.155B/18-H6.155C
Written submission from Frank Greening

MR. LEBLANC:

The next submission, which

is the last written submission, is CMD 18-H6.155, which is
a written submission from Dr. Frank Greening.
Questions?
THE PRESIDENT:

Ms Velshi...?

MEMBER VELSHI:

I'll start.

He's got four

different submissions.
He asked for a whole bunch of information.
I just want to confirm, has that been sent to him?

I'll

start with OPG.
MR. MANLEY:

Robin Manley, for the record.

So Commissioner, as you've pointed out,
Dr. Greening sent in a submission to the CNSC asking for --
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I would describe it as a boatload of information of all
stripes.

He did not send it to us.

He did not ask Ontario

Power Generation to provide this information.

We have not

provided it to him.
MEMBER VELSHI:
MR. FRAPPIER:

Okay, let me ask staff.
Gerry Frappier, for the

record.
So this request did come into the CNSC.
It came in on Friday, the 4th, I believe it is.
5th was the cut-off date.

Monday the

So it certainly was not

realistic for us to pull all this data together over the
weekend, nor was it realistic for him to do any actual
analysis that he was planning on doing.
supply him with that information.

So we did not

It's not clear how easy

it would be.
I would point out, though, a lot of the
information he is requesting is available publicly on -the environmental aspects of what he has asked for is
available on the OPG site.

The detailed pressure tube

information would be substantial to pull together and
provide.

It's not clear to me that there would be much

benefit to doing that.
MEMBER VELSHI:

So what are your next

steps on this, then?
MR. FRAPPIER:

At this point in time there
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is no next steps.

We've said that as far as this

intervention goes, we don't see exactly how we would get
that data to him in time for him to do the analysis, for
him to bring to you that -- which is what he was trying to
do.
I think what we have to do is afterwards
have some discussions and see to what extent he's serious
about wanting to do this and then we'd have to decide as to
how we would -- if we would and how we would provide that
data.
MR. LEBLANC:

And just for clarity -- this

is Marc Leblanc -- I did communicate with Dr. Greening to
inform him that we had received his four submissions, that
they were put on the record, that we were also aware of his
request for data, but given the timeliness and the
comprehensiveness of the information requested that these
would not be available prior to the Commission proceeding.
MR. LOCKWOOD:

So Randy Lockwood, for the

record.
I just would like to say that in the
spirit of being open and transparent, one of the things
that's guided me through this entire process for over a
year and a half was three things.
transparency.
my second one.

It was consistency and

It was to provide comfort to the public, so
And third was to provide them the
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confidence that we could carry on operations at Pickering
to 2024.
And with that in mind, I feel we have gone
industry leading in terms of putting information on the
website.

You will find our entire application.

You will

find the letter that I spoke to, stating our intentions to
operate the Pickering to 2024, and end commercial
operations.

You will find that on the website, the entire

OSART report; you'll find the entire PSR.

We put it all

there.
THE PRESIDENT:
MEMBER DEMETER:

Dr. Demeter...?
Thanks.

This is just a

request to orient me.
There was discussions in the intervenor's
document about this annulus gas system, the AGS.

Perhaps

someone in a nutshell could describe -- to detect the leak
before break -- describe in a nutshell what it is.
Is it industry best practice compared to
other CANDU systems, and based on historical -- because the
allegation is that it takes quite a while -- it can take
quite a while to detect a leak with the system, but you
might have some real data about how long it usually takes
or how long it takes if you test it, just to give us a
sense of what is your perception of detection times.
Sorry for the three things but they sort
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of all fall together.
MR. FRAPPIER:

Gerry Frappier, for the

record.
So just perhaps while OPG is -- just so we
all know what we're talking about, so there is a pressure
tube and it goes inside a calandria tube, and the space
between the pressure tube and the calandria tube is the
annulus and that is a space that has gas in it.

So what

we're talking about is that area in there.
So with that, perhaps I'll turn it back
over to OPG.
MR. GREGORIS:
record.
is there.

Steve Gregoris, for the

As Mr. Frappier described, the annulus gas system
The intent of the annulus gas system is twofold.
First, it provides insulation between the

heat transport system and the moderator system.

t also

performs a function of detecting any kind of leakage that
could happen either from the heat transport system,
moderator system, or the end shield cooling system, which
are all systems that are sort of very close to each other
within the reactor.
Typically eight to 11 channels are strung
together through this annulus gas system and each of those
strings has a certain flow through them, and those flows
are monitored on a regular basis, so more than once a shift
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by the operators, and they are adjusted to maintain a
certain flow.
There are different methods in that system
to monitor for moisture.

There is dew point detection and

there is more than one dew point detector, if you want to
call it that.
beetle.

There is beetles, and there is more than one

There is also rate of rise which -- of dew point

which is also run off the dew point metres.
So all of those instruments, I'll call it,
are used to help detect if there is any kind of leakage
into the system.

The primary concern would be a leak from

a pressure tube, but not the only concern, and we certainly
want to see that leakage early so we can take appropriate
action to really to shut down a reactor and take pressure
off that pressure tube so that any kind of leakage doesn't
move into a larger type of break.
So that's the purpose of the system and
the basic breakdown.

The gas uses CO2 in the system.

As far as best practice so within the
CANDUs that is a system that's used.
time.

It has evolved over

What's described in the intervention here is dated.

You heard Mr. Sedran also talk about it in a different
light.

It's 1990s information or later -- or earlier,

towards the '80s.

And that system has significantly

evolved since -- you know, since the data presented in this
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intervention.
So the confidence I would give you is that
we have improved detection leak on the system.

We have

improved components that are, I'll say, corrosion
resistant.

We have replaced components such as compressors

to keep the system in good condition and we don't have an
issue with flow blockages.

We would detect that right away

based on our monitoring every shift.
I would also say as far as purges in the
length of time between purges it's quoted in here as moving
towards five days.
weeks.

Typically in a reactor it’s around two

It could be a little shorter, ten days, or it could

be up to three weeks.

So we know the system is, I will

say, in good condition and able to detect moisture.
The last question I think you had is the
speed of detection.
I will ask Carlos Lorencez to speak a bit
around the analysis for Leak Before Break, but we can
detect a leak, a very quick leak.
one to two-hour range.

So we are talking in the

Our procedures for the operators

are very clear on what we’re monitoring.

So they are not

just monitoring moisture; they will monitor, if we’re doing
a purge, the rate at which dew point would decrease.

If

it’s decreasing slowly, we would stop the purge right away.
We would look to see okay, do we have some kind of a
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leakage?

That’s an indicator.
And also how often you have to purge.

purges, the duration between purges shrinks.

So

Again, it’s

an indication of moisture ingress.
So I would say it’s very prompt in being
able to detect.
And in the case where a leak developed and
we didn’t see it before, one to two hours and we would see
it.
MEMBER DEMETER:

That’s good.

And from CNSC, is there a CSA or another
standard that this system fits within that third party
standard for reasonableness for detection of a Break Before
Leak?
MR. FRAPPIER:

Gerry Frappier, for the

record.
I will ask Glen McDougall to talk a bit
about the Annulus Gas System.
MR. McDOUGALL:

The CSA Standard sets a

high level requirement for licensees.

In this case the

focus of the CSA Standard is demonstrating that fuel
channels are and will continue to be safely operated in the
future.
For uninspected channels, Leak Before
Break is a vital part of that demonstration.

Basically

334

what you are doing is you are saying that there’s always
going to be a fraction of pressure tubes in the core that
have not undergone inspection.

So you’re not certain

whether there are cracks there that could lead to a
situation where a rapid shutdown of the reactor is
indicated.
For this purpose the CSA Standard sets out
the requirement for a Leak Before Break standard.
defines when licensees have to begin doing it.

It

It

specifies that they have to do it periodically for the rest
of the life of the reactor after that point, and then it
sets out how the Leak Before Break assessment is to be done
in hard engineering terms.

It says here are the list of

inputs that you must put in.
Many of these inputs are station-specific.
And that was done deliberately because as the design of
CANDU has evolved over the last 40 years there are slight
design changes in the reactor.

So as a regulator we

require a licensee to do a case that is specific to their
station.
There is no such thing as a generic LBB
case as many times Dr. Greening suggests in his
intervention.

He talks about having a specific value for

this and a specific value for that.
happen.

That just does not
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LBB cases, no two are exactly the same.
The thing that is common between all of them, however, is
the process that must be used to do the assessment and that
is specified in a CSA Standard and the acceptance criteria
for the assessment.
The acceptance criteria is quite simple.
Either the licensee demonstrates that in the event leakage
occurs into the Annulus Gas System from a postulated
crack -– now this is not just a simple crack on the surface
of the tube, but it has gone all the way through the tube
and you now have actual coolant leaking into the leak
detection system.
So that’s the time zero for a Leak Before
Break assessment.
The CSA Standard says starting at that
point you have, for lack of a better term, a horse race.
And the horse race is between the crack which is
propagating down the length of the tube towards a critical
value, which is a property of the tube.

It changes with

time over the life of the tube, for reasons I can describe
later, if you wish.
When it reaches the critical value or the
critical length, that’s the point at which you have a
safety concern.
But that’s just one horse in the race.
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The other horse is the operators
responding.

They recognize that the leak has occurred.

They begin detecting moisture and they respond according to
procedures that the utility puts in place for its Annulus
Gas System.
So a Leak Before Break assessment is
basically a code which runs this race.

And in the case

where the operators detect the leak, respond appropriately
and begin to depressurize the reactor and cool it down, if
that occurs before the postulated crack reaches critical
length, we call that Leak Before Break.
MEMBER DEMETER:

It is probably

self-evident, I guess, for the record.

What I’m hearing is

that the licensee, because they are operating, is in
compliance with all these standards and that the system
they are using to detect Leak Before Break is in
compliance.
MR. McDOUGALL:

That is correct.

MEMBER DEMETER:
THE PRESIDENT:
and I think I understood you.

Thank you.
Okay.

So I’m almost there

But I want to test some

things here.
His conclusion at the bottom –- and I
actually enjoyed reading this.

He took us through the

history and the gas, the different gas.

And to some who

337

are not expert, it sounds plausible that the lack of
ability to detect because of the dew system.
His conclusion on page 31 is:
“Serious consideration should also be
given to abandoning dew point
measurements altogether and using
alternative leak detection techniques
such as liquid scintillation counting
and gamma spectrometry...”
I don’t know if this is a viable
alternative.
But what really concerned me is he talks
about the standard.
about, is it N285.8?

The CSA Standard that you are talking
Is that the recent standard?

MR. McDOUGALL:

There are two standards,

Dr. Binder.
It’s Glen McDougall, for the record.
The first standard is CSA N285.4, and that
is the standard that requires licensees to do Leak Before
Break assessments.

So it basically sets the requirement.

If a licensee wishes to do a Leak Before
Break assessment, they go to another standard, N285.8,
which is basically a bible of engineering assessment
methods.
THE PRESIDENT:

But he claims –- he
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doesn’t give you a prescription on how to ascertain how you
do the inspection, etc., etc.

So does he have a point

here?
MR. McDOUGALL:

Glen McDougall, for the

record.
A careful reading of what Dr. Greening is
saying is that he doesn’t believe that the current method
or instrument that is used for measuring moisture is doing
the job for industry at all.
Our response to that would be that is not
the role of CNSC Staff to prescribe the design of fuel
channel components.
What we do require is irrespective of what
system a licensee chooses to use to measure moisture in
their Annulus Gas System, it has to meet certain
requirements.

For example, there are maintenance

requirements and reliability requirements, which are the
subject of REGDOCs, which we monitor as staff.
The second important requirement is that
the CSA Standard does set out a procedure which takes into
account the limitations of whatever system the licensee
puts in place.
So the way that we look at is the product
that we review as staff is the outcome of their measurement
system, their training procedures for their staff, their
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ability to maintain and operate their Annulus Gas System
properly, the fracture toughness measurements that they
make of their tubes and their ability to predict that.
It rolls it all together into one
assessment and at the end of that assessment, which is all
done in accordance with the CSA Standard, the answer is
either Leak Before Break or there’s a problem.
THE PRESIDENT:

Again, I don’t want to put

words in your mouth, but how do you verify that the current
existing system actually detects a Leak Before Break?

Not

that they’ve done all the right things, but is it actual
detection there’s a Leak Before Break?
In other words, there has to be a leak to
detect it.
MR. McDOUGALL:

Glen McDougall, for the

record.
That’s correct.

But we don’t rely on

operating reaction to make determinations of that kind.
The best thing that we can do, sir, is
three things.
The first is we know what systems they use
for Annulus Gas System measurement, so we insist that they
are routinely maintained and that they are reliable to a
predictable extent.

And the licensees do that.

part of preventative –-

That is
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THE PRESIDENT:
evidence that it worked.

So you do empirical

That’s what I’m looking at.

Not

standard compliance but empirical evidence.
Can somebody help me with that?
MR. GREGORIS:

OPG?

Steve Gregoris, for the

record.
So what I’ll start with, first off,
President Binder, is as far as what’s recommended here
versus the current system in use, we use the current
system.

We have a lot of operating experience with the

current system.

We know it works and we’re happy with it.

We don’t need to change to meet CSA Standards as far as
ability to detect any kind of leak or moisture.

So we do

independent samples of the system on a regular basis with
the chemistry lab at site.

They analyse those samples with

independent instrumentation for dew point and compare it to
our dew point metres to make sure they are reading
correctly and that they track correctly.
So that gives us an indication that they
read properly in the environment.
We also do specific analysis with approved
code, and I’m going to ask Sara Irvine to speak to that.
MS IRVINE:

So Sara Irvine, for the

record.
Leak Before Break has been one of those
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things that I’ve looked at over my career at OPG and
particularly working in fuel channels.

So I’ve seen some

evolution of the tools we use within the last 12 years.
One of the big developments that we’ve had
is the use of a code called GOTHIC.
standard toolset.

It’s an industry

It’s a thermal hydraulic code and it

monitors how the system actually operates.
So using that we can model different crack
locations along the length of the tube in different tubes
along the string that Mr. Gregoris explained earlier.

And

we’ve come up with a complete range of how the system
responds to both just moisture in the form of a gas that’s
picked up by dew point, as well if it’s liquid water as it
heads towards the beetles that are in the instrumentation
of the Annulus Gas System.
Just to validate what was said earlier, a
leak in the Annulus Gas System, the time it takes to pick
that up really depends on where the leak occurs.

If the

leak is very close to the instrumentation, a dew point
alarm can come in within ten minutes of that crack starting
to leak through wall and getting coolant into the system.
Now, if it happens to be in the furthest
string in the furthest location, as far as you can get from
the instrumentation, it takes about 140 minutes for that
alarm to start going off.
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Again, it depends on where you start in
the evolution of the event.

If the systems really dry,

it’ll take a bit longer, if it’s closer to the alarm set
point it’ll take a shorter time.
So this industry standard tool site code
that we use to model how the system works is as good as we
can do.

Now, someone might ask why don’t we put some water

in the system to test it?

That would introduce some

integrity concerns for the annulus spacers, they are
susceptible to stress corrosion, cracking if they get wet.
So obviously, we don’t want to compromise the integrity of
those components by putting water in to test it out.
So I hope that answers the question.
THE PRESIDENT:
MR. ELDER:

Thank you.

Peter Elder, for the record.

Just to add something that hasn’t been said on that one.
While we expect and the licensees are required to make this
leak-before-break argument, they are also required in the
safety report to assume that it fails and that there is a
pressure tube rupture that isn’t detected in time and that
they must show the consequences, that they can shutdown the
reactor, cool the reactor and contain any releases of
radioactivity.
So in the design basis you assume that a
single pressure tube does fail and you have to be safe even

343

with a single pressure tube failure.
THE PRESIDENT:
Questions?

Okay, thank you.

Ms Velshi.
MEMBER VELSHI:

On his last submission Dr.

Greening talks about which CSA Standard to use for airborne
emissions and dose calculations because of spikes as
opposed to averaging.

Can Staff comment on that?

MR. RINKER:

Mike Rinker, for the record.

So I’ll talk about the standards and their use in the
validity of the models.

But if you’d like to get some

information about Pickering specific, I’ll pass it to Ms
Sauvé.
So there are two standards; one is for
routine releases from a facility, the other standard is for
modelling releases in the event of an emergency.

So very

different scenarios, and they have different scenarios
incorporated in the model including people’s habits.

For

example, what food would they be consuming, garden produce,
and things like that.
So I think it’s important to realize that
we are using the right standard.
In addition, the standard’s been around
since the 1980s and there’s been several international
collaborative reviews of the appropriateness of the model
that’s been coordinated by the IAEA.

So this model has
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been tested against many other countries, and the results
of that have been presented in the literature.
So I think there’s been a longstanding
understanding that the model is reasonable.

It’s a model,

it’s not necessarily perfect, and I think Dr. Greening does
point out that there are peaks that may not be perfectly
modelled in that situation.

I think that’s correct.

So where we verify that is through
monitoring of the environment.

So those calculations are

determined by Labour Ontario’s monitoring of milk and
produce and air, and they come up with a value of dose that
is similar, almost exactly to what’s predicted by the
model.

So the model’s very reasonable.
We’ve also done the same thing using our

independent environmental monitoring program data and OPG
has done that using their own monitoring data.

So the

model gets validated by like it’s monitored in the
environment.
MEMBER VELSHI:
helpful.

Thank you.

That's very

So does this model evolve over time?

it’s been around for a long time.

You said

You know, as you gather

more data, more intelligence, does that get revised?
MR. RINKER:
Every five years, it does.

Mike Rinker, for the record.

Sometimes you’ll see some

hearings where the DRL has changed, and that often comes as
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a concern from the public where they’ll see the derived
release limit has gone up or it’s gone down.
But, generally, that is the result of
updates in science, science of how radionuclides are
understood behaviour in the environment, but also updates
in the biokinetic movement of radionuclides in the body, so
the dose models for members of the public.

When that

science gets updated, the standard gets updated.
THE PRESIDENT:

Well, let me ask you, so

what’s the sensitivity of the model if you use the peaks as
the maximum?

It’ll give you a range, right, between the

continuous and -- if you assume the worst peaking
possibility, you’d get a tolerance level in terms of what
are the possible maximums?

Have you done that and does it

change the outcome?
MS SAUVÉ:

Kiza Sauvé, for the record.

CNSC Staff did do those calculations.

So

The weekly data is

actually available on OPG’s website as well, so they do
post that data which is above and beyond our reporting
requirements.

So CNSC Staff actually use two approaches.
So we use the N288.1 model, assuming that

the highest weekly release was continuous all year, so we
use that peak result.

That gave us a public dose of about

40 microsieverts per year.
We also --

So we did do that modelling.
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THE PRESIDENT:
highest peak.

So it was 40 for the

What was it for the continuous for the

model?
MS SAUVÉ:

So that was using the peak --

THE PRESIDENT:
MS SAUVÉ:

Right.

-- continuously as if the peak

occurred all year.
THE PRESIDENT:
MS SAUVÉ:

That was the worst case.

THE PRESIDENT:
MS SAUVÉ:

So that was the 40 --

What was the other one?

So their public dose right now

is about 3 microsieverts per year using all of the -- well,
their public dose is actually done based on the
environmental samples, but the --THE PRESIDENT:
MS SAUVÉ:

So between 3 to 40?

Three and 40, yes.

THE PRESIDENT:

Okay, thank you.

So

that’s very helpful.
MS SAUVÉ:

So the 40 is the worst-case

scenario based on the maximum release all year.
THE PRESIDENT:

Okay, that's very helpful.

Thank you.
Any other questions?
done.

Okay, I think we are

It’s early in the night, you can take the rest of

the night off and watch maybe some soccer games.

We’ll see
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you tomorrow at 8:30.
Thank you.

--- Whereupon the hearing adjourned at 7:43 p.m., to
resume on Thursday, June 28, 2018 at 8:30 a.m. /
L'audience est ajournée à 19 h 43 pour reprendre
le jeudi 28 juin 2018 à 8 h 30

