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SIU: Got a great clock’s counting down here to the seconds.
Okay, it's eight o'clock, so I think we should get started.

Bret, are we ready?

LESLIE: Mike, are we ready?

SIU: Okay, thank you. Good morning, everybody, and to our
international participants, and good morning, good afternoon,
good evening, perhaps. Welcome to our US Nuclear Waste Technical
Review Board’s hybrid international Workshop on the Siting of
Radioactive Waste Management Facilities. I'm Nathan Siu. I'm the
Chair of the Board. And I will give you first a brief overview
of the Board, we'll introduce the Board members, and then we'll
talk a little bit about the Board, who we are, what we do, and
this is for folks who are unfamiliar with us, and then I'll talk
a bit about the meeting itself. And of course, Dr. Bret Leslie

will £ill you in on a little bit more details.

Okay, let's start with introducing the members of the Board. As
I said, I'm Nathan Siu. I'm retired from the US Nuclear
Regulatory Commission, and a Special Member of the graduate

faculty at the University of Maryland right now, the house. And



23

24

25

26

277

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

I’11 ask the Board members who are present to raise their hands
as I introduce them. We have two members who unfortunately are
unable to participate in this meeting. Currently, now we have

nine members on the Board, our full complement’s 11.

Okay, so we'll start with Ron Ballinger. Ron? Ron is a Professor
Emeritus of Nuclear Science and Engineering at the Massachusetts

Institute of Technology.

Steve Becker is Professor of Community and Environmental Health
in the College of Health Sciences at 01ld, 0ld Dominion

University in Virginia.

Allen Croff is a nuclear engineer and adjunct professor at the
Department of Civil and Environmental Engineering at Vanderbilt

University.

Tissa Illangasekare, sorry Tissa, common, 1is the Amax Endowed
Distinguished Chair of Civil and Environmental Engineering at

the Colorado School of Mines.
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Scott Tyler is a Professor Emeritus in the Department of
Geological Sciences and Engineering at the University of Nevada,

Reno.

And Brian Woods is the School Head and Professor at the School

of Nuclear Science and Engineering at Oregon State University.

Off camera, or participating today, Dr. Paul Turinsky, who is a
Professor Emeritus of Nuclear Engineering at North Carolina

State University.

And Professor Lee Peddicord is a Professor Emeritus of Nuclear

Engineering at Texas A&M University.

So again, as I said, we have nine Board members, not a full
complement of 11. And our other positions are, we're trying to
fill them. Information on our backgrounds can be downloaded from
the Board's website. All right, we have free-wheeling thinkers
here on the Board. And of course they can, can express opinions,
implied, or even perhaps direct, but although discussion is
going to be very important to this workshop and tomorrow's

meeting, I want to make sure everybody understands that the
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views expressed by the Board members at this meeting, at this
workshop, are their own and not necessarily the Board's. Our
official positions can be found in our reports and letters,

which are available on the Board's website.

Okay. So, this was who we are. And now let's talk about the
Board. We are an independent federal agency in the Executive
Branch. We are not a part of the Department of Energy or any
other federal department or agency. The Board was created in
the, by the 1987 Amendments to the Nuclear Waste Policy Act to
perform objective, ongoing evaluations of the technical and
scientific validity of DOE activities related to the management

and disposal of spent nuclear fuel and high-level waste.

Board members are appointed by the President from a list of

nominees provided by the National Academy of Sciences.

We provide objective, technical, and scientific information on a
wide range of issues related to the management and disposal of
spent nuclear fuel and high-level radioactive waste that will be
useful to policymakers in Congress and the Administration. For

example, the Board prioritize.. provides technical and scientific
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comments in the letters or reports to DOE following our public
meetings and workshops, including of course, this one. At this
time, all this information can be found on the Board's website,
www.nwtrb.gov. Along with other, we do have Board
correspondence, reports, testimony and meeting materials also on
that website, and archived webcasts of recent public meetings.
If you’d like to know more about the Board, a two-page document
summarizing the Board's mission and presenting a.. sorry.. a list
of the Board members can be found on the Board's website. And we
also have copies of the Board's mission and some recent Board
reports, documents outside the room, as you’ve seen. We have

lots and lots of paper.

Okay, so, covered all this. Let's talk about the workshop. The
workshop agenda and presentations have been posted on the
Board's website and can be downloaded. We will have a public
comment portion at 4:45 PM, Mountain Time. That's going to be
very important. Those attending the workshop in-person and
wanting to provide oral comments are encouraged to sign the
public document.. public comment register at the check in table
just outside. Oral comments, oral commenters will be taken in

the order in which they signed in. Depending on the number of
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those wishing to speak, a time limit might be set. But we don't
know yet how many, because we don't know the full list. When
making comment during the public comment period, please use the
microphone that's available to front of the seating area. Please
state your name, affiliation, so that you'll be identified

correctly in the workshop transcript.

And I'll remind the DOE staff and national lab participants,
they should also use the microphone and again, identify
themselves if they're called upon during the workshop to respond

to a Board question.

Public comments can also be submitted during the workshop via
the online meeting, viewing platform using the Comment-For-
Record form. If you are viewing the presentation in full-screen
mode, you can access the Comment-For-Record section by pressing
the ESC key. A reminder on how to submit comments will be
provided, will be displayed during the breaks. The Board wvalues
these comments very much. We will react, read them as part of
our, no, we will not be the, they will be included in our

record. Comments submitted online during the workshop will also
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be posted to the Board's website shortly after the workshop

adjourns.

Written comments and any other written materials may be

submitted later by mail or email to the points of contact noted
in the press release for this workshop, which is also posted on
our website. Those will become part of the workshop record and
we.. will be posted, along with a transcript of the workshop and

the presentations you will see today.

This workshop is being webcast live and it's being recorded so
you'll see some cameras around the room. Depending on where
you're sitting, you might be part of the webcast and the
recording. So, the archived recording will be available on the
Board's website by September 4th of this year. A transcript,

sorry.. transcript will be available by October 30th.

Okay, so that's the conduct, that's how we're going to do this.
What are we trying to do? Today's event is part of the Board's
continuing review of DOE activities related to the management
disposal of spent nuclear fuel and high-level radioactive waste.

This Board is part of the Board's ongoing review of DOE Office
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of Integrated Waste Management consent-based siting efforts. We

recognize that DOE’s in an early stage and multiyear enterprise.

One purpose, our purpose of the workshop, or one purpose is to
learn more about how that's going, what it is, learn more about
DOE's consent-based siting efforts, and other siting efforts as
well, for which there's some experience around the world.
Throughout the existence, its existence, the Board has
interacted with other national and international radioactive
waste management organizations to gain perspectives to support
its review of DOE activities. Based on these experiences, the
Board recommended that DOE learn from domestic siting
experiences and from siting processes and other nations in

implementing the consent.. it's consent-based siting efforts.

Our speakers this morning will provide additional insights on
the lessons learned from international and domestic siting
efforts of facilities or to storage or disposal spent nuclear
fuel and high-level radioactive waste, and other types of
radicactive waste as well. Those speakers will provide
information that should be useful to the DOE and to the Board's

evaluation of DOE’s current consent-based siting activities. And
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then in the afternoon, we'll hear from DOE on how it's
incorporating lessons from international domestic siting

experiences and from environmental justice efforts.

11

Today's workshop presentations and discussions, along with DOE's

comment and consent-based siting presentations tomorrow in our

summer meeting, form a basis for the Board's evaluation of the

technical and scientific validity of DOE's consent-based siting

efforts.

At this workshop, we'll start the day with two short
presentations that provide additional context for the rest of
the day. This will be followed by presentations on the
repository siting processes in Canada, Sweden, and Switzerland,
a presentation on the panel's.. the past siting experience in
United States and a facilitated discussion of the morning
presentations. Then after the lunch break, we have, we’ll have
presentations from the Office of Integrated Waste Management,
followed by a facilitated discussion of all, on all workshop

topics.
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We have a packed agenda. Today's workshop will start with a
short presentation from Dr. Bret Leslie from the Board staff,
who will provide additional context for the Board's review of
DOE’s efforts on consent-based siting and Board's .. perspectives

on siting.

Then Natalia Saraeva from DOE will introduce DOE's consent-based
siting approach to siting one or more federal interim storage

facilities.

Lisa Frizzell, from the Nuclear Waste Management Organization,
will join us from Ontario, Canada, virtually, to describe siting

of a geologic repository in Canada.

Saida Engstrdm, from Sweden, will present on the Swedish
geological repository siting effort. Then we'll have a 10-minute

break at 9:40 AM.

After the break, Piet Zuidema, a Swiss consultant, will present

on the geological repository siting effort in Switzerland.
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After that, Dan Bullen, a former Board member now on the staff
of the Defense Nuclear Facilities Safety Board, will describe
his experience with the Nuclear Waste Negotiator and the siting
of monitored retrievable storage facility, which is the legal
name for federal consolidated interim storage facility that is

pursued under the Nuclear Waste Policy Act.

Then Bret, from the Board staff, will facilitate a panel
discussion with Saida, Piet, and Dan on the morning's

presentations.

Lunch break will begin at 11:55 for one hour. Following the
lunch break, we will have two presentations from the DOE Office
of Integrated Waste Management, Natalia Saraeva and Angelica
Gheen, who will be joining us virtually, will be describing how
DOE’s incorporating international domestic siting best practices

and lessons learned.

We'll have a 10-minute break starting at 2:45, Mountain Time.
Marissa Bell, from DOE, will then present how DOE is using best
practices and lessons learned in environmental justice and its

consent-based siting program. Then Bret will facilitate a
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general discussion, panel discussion with Saida, Piet, Dan, and

Natalia. Also, Marisa and Juan will be on the discussion.

We'll have a public comment period beginning at 4:45 PM, and
we'll adjourn the meeting at about 5 PM, Mountain Time, at which

time the webcast will stop.

We'll have a 30-minute open house to allow attendees to engage
with Board members or our invited speakers, and with DOE staff

and contractors.

DOE’s brought a demonstration booth, you see in the back, with
some three-dimensional models and some printed materials that
they've developed as part of their consent-based siting efforts.
And those items are also in the back. And, of course, we have a

cool virtual reality setup as well.

Much effort went into planning this meeting and arranging
presentation, so I want to thank our speakers for making
presentations at the workshop today, and thank those who have
traveled great distances to join us and help us learn. Also

thank those who participate in the Board fact-finding meeting on
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consent-based siting that was held virtually on June 29th of
this year. Obviously, that's helping us all in doing our work.
Thanks to a Board member Steve Becker, Lee Peddicord, and Scott
Tyler on our so-called small Board team, who lead the Board's
review of consent-based siting and helped to develop the
workshop. Thanks also to the Board staff, Bret and Jo Jo Lee for

doing all the hard work and getting things together.

Yesterday, by the way, the Board did visit the spent nuclear
fuel and high-level radiocactive waste facilities at Idaho
National Laboratory. It was an excellent tour. We really
appreciate it. We thank DOE’s Office of Environmental
Management, Office of Environmental Management, Nuclear Energy
and Naval Reactors, for hosting us and providing us with very,
very, very useful information during the tours. So again, we're

very appreciative of that.

So please, if you have your cell phones, so, please mute them

and let's begin and, Bret, hand it over to you.

LESLIE: And I'll wait till they pull up the slides. Thank you.

Okay. Nathan, thank you for making that brief introduction. As
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he said, we're going to, both myself and Natalia, will just have
five minutes of brief background so that our audience, both here
in the room and around the world, have a little more context for

why we're conducting this meeting.

So, Nathan briefly mentioned our mission. I think it's important
to actually put it down in a slide, but we really are focused on
evaluating the technical and scientific wvalidity of what DOE 1is
doing under the Nuclear Waste Policy Act. And down below are
some of the languages straight from the Act itself on what
things Congress envision the Board focusing on. So, for example,
packaging of spent nuclear fuel and transportation of those,

that waste either to a repository or storage facility.

So, this is part of our mandate, and part of what we're doing.
And what you'll hear is the consent-based siting is just part of
what DOE is doing to accomplish the mission of trying to
establish one or more federal consolidated interim storage

facilities.

So as Nathan mentioned, we are looking at this to gain

information, both from our international participants to update
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us, since we have done some work on siting in the past, but it's
been a while since we've asked our international colleagues to
tell us what's happened in the intervening 10 years. And the,
again, one of the things that I just said was that we look, the
Board looks at things in a holistic and integrated manner. And
so, at the bottom, you'll see that that consent-based siting is
part of one-quarter of what the DOE project actually entails to
get to that consolidated interim storage. And so even though
we're hearing about consent-based siting, back in March we heard
basically on the bottom three bullets. So now we're getting a
larger picture. Even though DOE is Jjust starting, we're getting

a fuller picture of the entire program.

So, what are the Board's perspectives on siting? Well, as I
mentioned, we've done quite a bit of work on gaining knowledge
from our international colleagues. Out in the check-in area,
there are two reports. We have an overview and summary and a
detailed analysis, where we've captured the lessons learned,
from both the successes and failures of various programs and
nations, as they get to a point, focused on geologic disposal.
We think many of the lessons learned also apply for getting to a

federal consolidated interim storage facility.
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What the Board found is siting is a socio-technical challenge.
Each country is faced with having to address both social
acceptability and technical suitability to finding a site. But
the siting approaches differ between countries and really
reflect the radiocactive waste policy of each country. And one of
the things that we've asked our international speakers today are
to kind of highlight those lessons that are really transferable

between countries.

So, in that report, the Board basically said each country goes
through a social filter and a technical filter. Since then,
we've developed that concept a little bit more in our 2021
report on Six Recommendations for How to Move the Nation's
Nuclear Waste Management Program Forward. We came up with this
figure which, again, identifies that you can't get to an
acceptance of a site, a mutual acceptance of a site, unless you
somehow address both the social acceptability and technical
suitability. And the idea of this is they have to be kind of
ongoing at the same time. You, they can't be looked at
separately and hope it meet, meets together. So one of the

things, and even though this was developed for a repository,
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where an underground research laboratory is kind of the way the
public and the science is done, and serves a very important
purpose in international programs, we have also found as we have
gone to two consolidated interim storage sites, that if you were
to replace an underground research laboratory with a
consolidated interim storage facility, the same concept applies.
And that, that's kind of why we’ve identified this figure, and
we think it's still relevant for the consolidated interim
storage facility. And I think that's it, and with that, Nathan,

you can do the next person, introduce Natalia.

SIU: Yeah, next speaker Natalia Saraeva from DOE.

SARAEVA: Good morning. I'm Natalia Saraeva. I'm the team lead
for consent-based siting at the U.S. Department of Energy,
Office of Nuclear Energy. First, I'd like to thank the Board for
organizing this workshop and also inviting us to be part of it.
Definitely it will provide a lot of really important learning
opportunities and opportunities to engage with our international

colleagues and also with the Board members.
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So, Nathan asked to provide a quick overview on where we are
with consent-based siting process, and tomorrow's.. during the
tomorrow’s public meeting, we'll have a more in-depth discussion

and overview.

So right now, we are focusing on the siting efforts for a
federal consolidated interim storage facility. This is
consistent with the congressional directions and.. and funding.
So, we restarted the efforts in 2021, following the
congressional appropriations that had those directions. And we
are following those congressional directions and congressional
directions, also directs us to identify sites for federal
interim storage facility and existing authority in using

consent-based siting.

So, consent-based siting didn't just start in 2021. In 2015, our
department started developing consent-based siting process,
following the recommendations from the Blue Ribbon Commission on
America's Nuclear Future. So, in 2021, we focused our efforts on
the interim, federal interim storage facility only, again,
consistent with congressional directions and actions. However,

the lessons that we've learn through that process will be
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applicable for future siting of waste management facilities, and

geological repositories, including.

So, we, as Nathan and Bret mentioned, we are in the beginning of
a long road. Right now, we are not looking for any volunteers to
be the host. Right now, we're in the stage of planning and
capacity building. Again, we'll have more in-depth discussion
about that next week, sorry... next week, tomorrow. And this
year, we issued revised consent-based siting process document,
that is also available on our booth over there. It's available
on the website. And again, tomorrow, we'll have a more detailed

discussion.

We also announced the selection of our awardees for our consent-
based siting consortium, which will help us to carry out mutual
learning with communities and organizations that are interested
to learn more about what the spent nuclear fuel management is
and what consent-based siting is. And following that work, we'll
update our process document, as needed. And after that, which
will be approximately two years from now, we'll be moving into a
next phase, which will include soliciting interested in building

communities to raise their hands.
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So again, we're not right now looking for any volunteers. We're
in the stage where we hope to build capacity, knowledge base,
and we rely heavily on the public feedback during the process.
We had a request for information when we restarted the process,

and we’re using this feedback to inform our next steps.

And with that, I also would like to finish probably with a
caveat. Again, our international partners’ efforts mainly
focused on siting of deep geological repositories. Department of
Energy focus right now is in interim storage. So technically,
they are very different efforts, but there is, of course, a lot
in common in the social component of it and the siting
processes. So, there is a lot to learn. And again, as I said,
what we learn through this process will be applied for our

future siting efforts.

So, thank you, again. I'm looking forward to hearing from our

international partners and engaging in discussion.

SIU: Thanks, Natalia. Okay, are we ready with the virtual

presentation? The next speaker would be Lisa Frizzell, from the
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Nuclear Waste Management Organization in Canada, graciously

spending some time with us today. Oops, can’t hear you, Lisa.

FRIZZELL: -- to be here today virtually. Can you hear me? Are

you able to hear me? I'm not sure if you're able to hear me.

SIU: Okay. We hear you now.

FRIZZELL: Are you able to hear me?

SIU: Great. Thank you.

FRIZZELL: Okay. All right. So, thank you so much for inviting
me to participate today. And I'm so pleased that you're taking
the time to learn from other countries, including Canada, about
siting processes for deep geological repositories. Because, you
know, in my view, these projects are important not only to each
of our countries, but in the global context. And each step
forward provides experience and insights that can really help
drive success for others. And I would argue that the success of
one nuclear waste project is a success for all. So I serve as

Vice President of Communications at Canada's Nuclear Waste
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Management Organization, or NWMO, and I'm joining you today from

our office in Toronto.

And I'd like to acknowledge that our office is situated on the
traditional and ancestral homelands of many nations, including
the Mississaugas of the Credit, the Anishinaabe, the Chippewa,
the Haudenosaunee, and the Wendat peoples, who have inhabited
this region for time immemorial. And acknowledgments like this,
reflections on the land and the history of the people who have
cared for it, are a really important part of Canada's

reconciliation Jjourney with indigenous peoples.

And today, I'm going to share lots of information about our
consent-based siting process, which has been a really
foundational aspect of Canada's plan, to ensure the safe, long-
term management of used nuclear fuel, but first, I'm going to
start with a bit of context that I think might be helpful. So,
the Nuclear Waste Management Organization is an independent,
not-for-profit organization, implementing Canada's plan for the
safe, long-term management of used nuclear fuel in a deep
geological repository. But the need for a long-term management

solution for our used nuclear fuel has really been studied and
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discussed in Canada for decades. And we're actually not the
first organization to pursue this goal. In fact, in the 1980s,
Canada's program was leading the world. And at that time, a
company called Atomic Energy of Canada, Limited, have fully
developed the concept for deep geological disposal. And in 1989,
the government struck an independent Environmental Assessment
Commission called the Seaborn Panel, and that panel worked for
nearly 10 years, and they studied every facet of the concept.
And in 1998, that panel concluded that from a technical
perspective, the safety of deep geological disposal had been
adequately demonstrated, but from a social perspective, it had
not. So, the concept had not been demonstrated to have broad
public support, and so it didn't move forward. And Canada's

program with that decision was really set back by decades.

Now, the outcomes of that work led the Canadian government to
pass the Nuclear Fuel Waste Act in 2002. And that Act required
the major owners and stewards of used nuclear fuel in Canada to
establish the Nuclear Waste Management Organization. And the
lessons learned through that early setback really continue to

shape the way we do things today.
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So, we know that of course, there are technical and scientific
requirements for this project that have to be met. And generally
speaking, those are clear and well understood, but we also
recognize that for many people, this topic is not so much a
technical one as an emotional one. And to move forward, the
project we're working on has to be acceptable, not only from a

technical perspective, but from a social perspective as well.

So, from the outset, we've gone to really great lengths to make
sure our work is informed by public input. And from the very
beginning, we've relied heavily on engagement processes that are
centered around creating dialogue with Canadians and indigenous
peoples to support our decision making. In fact, the entire plan
we're implementing emerged through a three-year dialogue with
both specialists and the general public, including indigenous
peoples. And that dialogue was designed to determine the values
and priorities important in Canada in thinking about how we
manage used nuclear fuel. No, of course, not everyone agreed on
everything, but we did find a lot of common ground, and that

formed the basis of the plan.
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So, for example, Canadians and indigenous peoples said, they
wanted a long-term plan for the used fuel, and the country
should assume this responsibility now, because it's not
acceptable to leave the burden of the waste we created to future
generations. And while the chosen approach had to satisfy lots
of objectives, it was clear that the expectation is that it used
best international practice, and that safety and security has to

be paramount. We can't sacrifice that for anything.

And we also heard that we need to balance our technical plan
with a flexible approach to implementing it that's designed to
evolve with the world around us. And we found that balance, we
call it adaptive phased management. And really, it's an
implementation approach that's adaptive to change, aligns with
international best practice, and ensures that Canada's
repository will be built in an area with informed and willing

hosts.

So technically, the project has as its endpoint, the safe
containment and isolation of used nuclear fuel in a deep
repository, located in a suitable rock formation, and the used

fuel will be continuously monitored and retrievable for an
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extended period of time. But adaptive phase management isn't
just the technical approach, it's also a principled commitment
to Canadians and indigenous peoples that will work with them,

and that Canada's plan will adapt as it needs to.

So, decision making is inclusive, phased, and adaptive. It's
responsive to ongoing public input, advances in technology, new
research, indigenous knowledge, and even changing societal
values. And really what all this means in practice, is including
all kinds of people in just about everything we do. And it's
through this kind of collaboration, that we've been able to move
ahead with the goal that future generations won't need to worry

about the used fuel we've created.

And since the NWMO is responsible for all of Canada's used fuel,
including fuel created using new or emerging technologies, this
flexible approach that we're implementing also prepares us to
responsibly manage, not only fuel from today's operating
reactors, but also fuel from tomorrow's small modular reactors,
or other advanced nuclear reactors. And all of the used fuel

will be part of that same fundamental technical solution, which
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is the deep geological repository designed to contain and

isolate 1it.

So, in a nutshell, that was the plan that we proposed to the
federal government in 2005. And in 2007, they adopted adaptive
phased management as Canada's plan, and tasked us at the NWMO
with implementing it. And at that point, we moved into
developing and implementing our consent-based process to select
a site for the repository. And that began with another public
dialogue, this time over two years, and focused on identifying
what an open, transparent, fair, and inclusive process for

making this decision would look like.

So, in other words, this process and even the way it was
designed has always been collaborative and community led. And
from the beginning, we've been clear that Canada's plan will
only proceed at a site with informed and willing hosts, where
people who live in the area understand what it means to host a
project like this, and support having it located there. And
we've only ever worked in areas where at least one community
voluntarily expressed interest in participating. And in fact,

when we launched the site selection process in 2010, 22
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communities raised their hands, expressing interest in learning
about the project and exploring their potential for hosting it.

It really was extraordinary.

Now today, after a gradual narrowing down process that's been
guided by increasingly more intensive social engagement and
technical study, we're now focused on two potential siting
areas, both in the province of Ontario. And we're working in
close cooperation with municipal and indigenous communities in
both areas, supporting their processes to decide whether they
want to host the project, and we're working toward our goal of

selecting a single site next year, so in 2024.

So, we're at a pretty exciting point in the NWMO’s site
selection process. And to give you a sense of what our process
has looked like in practice, I'm going to share a bit more about
some of the key components of the approach and some of the
things we've learned along the way that have enabled our
progress. Now, one of the core values of our consent-based
siting process is respecting the rights of indigenous peoples,
and recognizing that the success of Canada's plan can only

happen with their participation and support. So, we have an
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ongoing dialogue with our very active Council of Knowledge
Holders about reconciliation, and also, the latest thinking
about indigenous knowledge and how we can align it with our
work. We regularly host Indigenous Knowledge and Western Science
workshops. And at those, we seek to bring those two worldviews,
or ways of knowing, into dialogue. And what we've learned is
that drawing on knowledge from multiple worldviews leads to

better, more informed outcomes, gives us more data.

And we've embraced a commitment to reconciliation, which is all
about learning from and addressing historic wrongs and working
together to co-create a better future. And in many ways, I can
say we've made reconciliation a central part of our
organizational culture. And as part of that commitment, we
released a Reconciliation Statement in 2018, that acknowledges
the historic and ongoing injustices experienced by indigenous
peoples, and a Reconciliation Policy the following year, which

we've been using as a foundation to put our words into action.

Now, in addition to our work on reconciliation and indigenous
engagement, we've also worked with all kinds of communities to

foster dialogue, demonstrate transparency, and work towards
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partnership. We've made efforts and investments to support
potential host communities and help them build the capacity they
need to fully examine the project so they can make an informed
choice about their willingness to host it, because our approach
to consent-based siting really means it's up to the communities
themselves to decide the best way to define their willingness to
host the repository, to decide whether they're ultimately
willing to host it, and if so, how they'll express that
willingness. It also means that the communities are actively
engaged in helping to shape the kind of supportive and resilient
partnerships we’ll need to successfully implement this project

together.

Now, in our experience, a consent-based siting process needs a
foundation of mutual understanding before a decision can really
even be considered in good faith by either party. And something
that's been critical to the success of our process is what we
call the Learn More Approach. So, when communities became
engaged in the siting process, we never asked them to commit to
or even support the idea of locating the project in their area.
All we asked from them was to agree to develop a better

understanding of the project, to learn more. And we signed what
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we called Learn More Agreements with those communities, and that
provided them with the resources they needed to explore their
interest in hosting the repository. And this approach really
gave community members the space to learn, because they weren't
being asked to commit to the project before they had a full
understanding of its impacts and benefits, and it gave us the
space to work together with them to learn about how the project
might fit in each area, both from a technical perspective, and
also in a way that could enhance local wellbeing as the
communities themselves defined it. And we've promoted
initiatives to support learning in a wide variety of ways, in
potential siting communities more broadly among interested
Canadians and indigenous peoples, and even globally as we've

seen interest in our work grow.

And when siting areas, we set up local Learn More Centers, where
people can drop by to ask questions and share their thoughts
about our work. And we regularly support a wide wvariety of
learning activities and informational events, many of them are
driven by local community liaison committees that were set up by
municipal councils to facilitate learning on topics related to

the project. And some of these activities include things like
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hosting and participating in many, many events to share
information. We host open houses and workshops. We participate
in community fairs. We make presentations to service groups and
basically show up wherever we can to answer questions and share
information about Canada's plan and the work we're doing to
implement it. And we even have a huge traveling exhibit that we
call the Mobile Learn More Center that travels around the
province to help tell the story of Canada's plan for used

nuclear fuel.

Now, over the last year, we've also completed around 30 studies
on topics that communities defined as important to them,
exploring impacts on things like jobs, local industries, like
tourism and agriculture, on infrastructure, and on local
services. And when groups reach out to us with an interest in
learning more, we're happy to host them. So we routinely welcome
technical experts, policymakers, and community leaders, and
members of the public to our Discovery and Demonstration Center,
which is the facility where we prototype and test the components
of the multiple barrier system that we'll use in the repository
so that people can really learn more about our work by seeing it

firsthand.
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And over the past year, we've had community representatives, and
even Ontario's Provincial Minister of Energy, go all the way to
Finland to see their Onkalo facility, which was a hands-on
experience, where they're able to see what a deep geological
repository actually looks like and imagine how a facility like
that would fit in Ontario communities. So, all of these are
examples of initiatives to support learning, and they're
designed to help people make informed decisions that are based
on facts, whether they agree with us or not, because this
project has always been informed by a diversity of views or

perspectives.

And I would say that while the NWMO’s mandate, of course, lies
in Canada, were also eager to share and learn from insights and
groups from other countries, including the Nuclear Waste
Technical Review Board. We've learned a lot from other countries
undertaking similar projects, and we see that we have a role to
play in sharing our experience, because by working together
around the world to advance these projects, we can demonstrate
that there are solutions for the safe and long-term management

of used nuclear fuel, and they're viable.
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In fact, we are looking forward to hosting the Nuclear Waste
Technical Review Board at our Discovery and Demonstration Center
later this year. And we see opportunities like these, which
reflect our commitment to transparency and mutual learning and
international collaboration, as really important to that global
effort to safely and responsibly manage used nuclear fuel.
Because I think we know that the safe, long-term management of
used nuclear fuel really isn't just a challenge for a handful of
jurisdictions, it's an important consideration for countries
around the world, harnessing nuclear energy to power their

communities.

And I'm so pleased that you'll be hearing today from
representatives from Finland and Sweden, who, of course, are two
of the nation's furthest along in their process, and we've
certainly learned a lot from them in our journey. We also know
that Switzerland has identified their site, France has both
identified a site and applied for a construction license, and
multiple other countries, Japan and the UK, for example, are at
various phases of their process. And these projects really unite

us as an international community that's dedicated to doing
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what's right as our respective countries’ governments
increasingly lean into nuclear to provide clean and reliable

energy.

So, it's great to see the Nuclear Waste Technical Review Board
host this webinar, and to see interest from policymakers,
government, and community leaders looking to learn from
countries around the world. And I also think that the special
relationship between the US and Canada will play an important
role in fostering knowledge and sharing related to the safe,

long-term management of used nuclear fuel in North America.

And just by way of example, in just the last six months or two
nations have taken important steps forward on used nuclear fuel.
In March, the US Department of Energy and its Canadian
counterpart, Natural Resources Canada, issued a joint statement
on nuclear energy cooperation. And that statement showed that as
we think more and more about advanced nuclear technologies, we
need to be thinking about responsible waste management at all
stages of its life. And this understanding between our two
countries affirms that, and I'll quote here, “Consent-based

siting for the long-term management of radioactive waste 1is part
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of our common vision and foundational to building trust and
support for nuclear energy.” And consent-based siting is,

indeed, part of our common vision.

The NWMO and the DOE took another important step toward
developing and strengthening knowledge sharing by announcing a
statement of intent to cooperate on this topic back in May, and
that agreement will allow for more robust information sharing
for science and technology programs and for engagement
activities, to make sure that both of our organizations are
benefiting from each other's experience. It also lays the
groundwork for a program of exchanges and visits that enable the
NWMO and DOE leaders to learn from each other through hands-on
experiences in each other's organizations, including on
information and best practices around consent-based siting. So
that as the US begins to consider its processes for consent-
based siting, our lessons learned can help inform that approach.
And really making sure that we're learning from each other,
sharing key information, and developing processes that reflect
best practices is so important to leading the way forward
because we can't stand back and ask the next generation to start

again.
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As I said earlier, we know that the success of any one nuclear
waste project of any shape or size is a success for them all.
They all help build confidence. And that's why collaboration,
even across borders, is so important and why I'm so happy to
take part in this workshop. And while I'm here to share Canada's
perspective, I would also acknowledge that as the US explores
moving forward with its own consent-based siting process, I have

every confidence we're going to learn a lot from that, too.

So, with that, I will stop talking, and I look forward to

answering any questions you might have.

SIU: Thanks, Lisa. And thank you for answering many of the
questions that are built into our agenda. As I mentioned at the
beginning, we have a small Board team that's taking the lead on
consent-based siting. Steve Becker and Scott Tyler are here, Lee
Peddicord is offline. So, start with questions from the small

Board team. Steve, please.

BECKER: Steven Becker, NWTRB Board member. Thank you, Lisa, for

an excellent presentation. I'm really glad you were able to join
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us this morning. I noted how central engaging indigenous people
has been to Canada's process. Could you please talk just a
little bit more about how indigenous knowledge and perspectives

have shaped Canada's siting efforts?

FRIZZELL: Yeah, sure. I think, you know, this is an area where
we've learned so much as we've been implemented, and from
engaging with indigenous communities and that Council of
Knowledge Holders that I told you about. And just to give you a
few examples, I mentioned the, the workshops that we have
regularly between indigenous Knowledge Holders and Western
science. And really, they've taken the initiative in those
workshops to explore topics where both worldviews have knowledge

and experience to contribute.

So, for example, they've looked at topics like water and water
protection, copper, geology, and rock. There's a tremendous
amount of knowledge, both among Western scientists and
indigenous Knowledge Holders about those topics, and exploring
those in dialogue together, as I said, gives us more perspective
and help, help shape some of the thinking, the planning, and the

engagement that we do.
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I'll give you another very specific example, because a lot of it
comes down to working with indigenous peoples. We had a request
a few years ago for more information about water and water
protection. And we've come to understand, of course, water
protection is important to all of us. It's one of the reasons we
implement a project like this. And in many indigenous cultures,
women, in particular, have a special relationship with water.
And so, as we started preparing the presentation that we were
taking to this indigenous community that requested information
about water, we actually looked for ways to develop it, working
with indigenous peoples, including in that community. So we
explored concepts like water has memory. And our scientists
thought about that and said, “Yeah, water does have memory. You
know, we can look at traces of water deep underground and
understand the history of that water, if it's been in contact
with the surface, or not, and over what timeframes and what path
it's taken.” And there were lots of indigenous contributions to
that as well. And so, we developed a draft, we took it to our,
the Knowledge Holders we work with, and refined it, we took it
to a women's circle, and refined it some more, it was always co-

presented with a Western scientist and an indigenous Knowledge
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Holder. And that really shaped the way we thought about and
talked about and engaged on the topic of water. So those are a
few examples. I hope that helps give you some idea of how we're

going about this.

BECKER: Thank you.

TYLER: Scott Tyler, Nuclear Waste Technical Review Board
member. And, Lisa, first off, thank you very much, really
appreciate your presentation and the depth you went into. I have
a question regarding how your organization has interacted with,
with the provincial level governments. How, if you can give us
some specific examples of how your group has engaged with that
level of government, and perhaps also how your group facilitated
engagement between the communities that you're working with and

the provincial governments?

FRIZZELL: Certainly. So, yeah, just thinking about how to, how
to best describe this. So, as you may be aware, the project
we're implementing is under federal government jurisdiction,
we're effectively implementing a federal law. However, of

course, there's an interest from provincial governments,
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particularly in areas where the site could be located. So as
part of our engagement in siting areas, potential siting areas,
from the beginning, we've engaged with local elected officials
with all levels of government, including provincial, we've also
gone to great lengths to keep relevant government, provincial
government departments engaged, in particularly the Department
of Energy. So, we've had officials, we've done briefings, of
course, but we've also had officials, elected officials and
staff representatives, touring our facilities, learning about
the work we do. And as I mentioned, our provincial energy
minister, actually, last year traveled all the way to Finland to
see the repository there, so he could understand firsthand what

this would mean for the province of Ontario.

The other kind of thing I would add is that the, sorry,.. I had a
beep off screen here. The other thing I would add is that the
waste owners, so the utilities that were required to establish
the NWMO and are, are required to fund our work, are also either
crown corps, or owned by the provinces in which they reside. And
so there are mechanisms through that, that we engage with the
relevant provinces as well. I can say, you know, we've been

fortunate to have very engaged officials at all levels. And in
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Ontario, I would say the provincial government has been
particularly proactive. And we've only seen the interest in the
work grow, particularly as the dialogue around nuclear energy
has continued to grow and, and the potential for expansion of

nuclear energy in light of climate change.

TYLER: Thank you very much. Appreciate it.

BECKER: Hi, Lisa, this is Steve Becker again from the Board. It
sounds as though Canada had an earlier experience where the
technical and social processes were not well integrated, and has
more recently, it sounds as though you've been very successful
in integrating those two components. I'm just wondering what you
see as the biggest impediments to successfully carrying out that

integration of the social and technical?

FRIZZELL: Oh, that's a good question. So, we have definitely
sought to integrate the two. So to give you a sense, maybe a
little more specifically of what that looked like, when a
community first expressed interest to enter into the siting
process, we started with a very preliminary desktop technical

review, to determine if there were any obvious reasons, based on
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public information available, that a community would not likely
be a suitable place for a repository. And we did screen at one
community at that stage on technical reasons. It looked like
there, the geology probably wasn't going to be suitable in that
area just based on information that was already known. From that
point forward, it's been a very stepwise process involving both
increasingly intensive technical study. So, we started with more
expansive desktop studies and then gradually moved into field
work, as well as social engagement that was partly formed to
engage people on the technical study that they, that was
happening in their area, but also driven by the questions and
concerns that communities brought to the table. So they very
much shaped, shaped the way that we engaged. So, I guess, if I
think about impediments, I guess one of the challenges, I would
say, may have been pacing. We had multiple communities in the
process at, at the same time, for a while. We're now down to
two, but there were times when we had as many as 21 we were
actively engaging on. And as we got further into the process,
that each of the siting areas’ needs became more customized. So,
we had to kind of build our capacity to be able to manage that.
So, I would say that's one of the, one of the challenges in

having so many communities to work with, I would say, also
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contributed to the fact that it's taken us a little bit longer
to get through the siting process than our initial estimates had

anticipated.

I would say as well, of course, as communities that expressed
interest got further into the process, working together with
them, we had to, of course, engage more of their neighbors. In
cases where the indigenous communities, whose territories the
site was in, weren't already engaged from the outset, we had to
engage them further. And so that's appropriately required a
tremendous amount of work and engagement to kind of bring people
along, and also to facilitate our learning to understand how the
project might fit in any given area. So those are a few

examples.

BECKER: Thank you.

SIU: We have a little bit of time for a question, Ron.

BALLINGER: Yeah, I'm the newest Board member, and so I can ask

almost heretical questions. You use the word “waste owners,” and

that's an interesting word, because it implies that there's
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somebody that actually owns the waste. At the interface between

the so-called technical side and the social side, have you

A)Y ”

thought about using the word “our” when it comes to waste?

Because after all, it is your country's waste.

FRIZZELL: Yes.

BALLINGER: And that includes not just the, the generation of

power, which the people use, as well as the people.

FRIZZELL: Yeah. Yes.

BALLINGER: So, there's a societal, to my mind, connection,

which is a little bit harder than just us or them.

FRIZZELL: Yes, 1it's a fair point. And we do often refer to
Canada's used nuclear fuel, and our organization, the NWMO, who
is responsible for the long-term management of all of Canada's

4

used nuclear fuel. When I refer to “waste owners,” I'm referring
to those who are currently responsible for its care because we

don't, at the NWMO, assume responsibility for that used fuel

until the repository’s ready for operations, and we're ready to
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pick it up and move it to the repository. It is, it is a fair

distinction. I appreciate you calling that out.

BALLINGER: It is it not --

FRIZZELL: It is Canada's used nuclear fuel, and we certainly
heard loud and clear from Canadians and indigenous people that,
those of us who have benefited from the electricity that was
generated and creating this byproduct, should assume

responsibility as well for its long-term care.

BALLINGER: Well, I have another question. There's a, one of our
questions, it says, “What are the unanticipated challenges,
problems, da-da-da-da-da, and had implications for the siting
program?” Can we replace that word with “anticipated?” What were

the anticipated challenges?

FRIZZELL: So, well, I can, I can speak a little bit to both. I
think one of the anticipated challenges was that we're
implementing this project over decades, effectively. And so, I
spoke a bit in my remarks about the adaptable nature of the

plan, and that actually came through public input, because you
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know, Canadians and indigenous peoples told us very clearly,
look, you're implementing this over generations, things will
change. And even in just the time I've been with the NWMO, the
way we communicate has changed. Social media, mobile phones, all
of those things have advanced tremendously just in the way we
communicate. We're seeing technical changes around us all the
time as well. And so we anticipated that we needed to be
adaptable; we didn't necessarily know how in every way. Great
example of that is the pandemic. So that prompted us to have to
pivot in a number of ways in the ways we scheduled work, the
ways we engaged, some of our scheduling. And because the nature
of the project that we're implementing is adaptable, we were

prepared to do that.

Another example, I would say that's changing around us right now
is the dialogue around us around nuclear energy, and its, its
potential for helping to address climate change. So that's
raised all kinds of prospects for additional or different types
of fuel that we might need to manage in the long term. And that
dialogue wasn't happening when we started implementing this site

selection process. So that's influenced some of the ways we're
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planning for those outcomes and the ways that we're engaging and

communicating and answering people's questions.

BALLINGER: Thank you.

SIU: Thank you very much, Lisa. I know, we're just filled with
questions, but we do have to get on to other speakers. I do

appreciate your taking the time. Okay.

FRIZZELL: It’s my pleasure.

SIU: Our next speaker is Saida Engstrdém, from Sweden, 1is going
to talk about the Swedish experience. And please take your full

time. We will, if necessary, run a little bit into the break.

ENGSTROM: Good morning, ladies and gentlemen. And thank you to
the Board for inviting me to share with you the Swedish
experience. It's a long journey that I'll try to summarize in 30
minutes. And I have lots of slides, but I will be, the ones that
deal actually with technology and scientific issues, I'll run

through very briefly and stay with the siting process as such.
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Sweden, a vast country, scarcely inhabited 10 million for a
surface as big as France. A program that started in the ‘60s, 12
reactors started, 50% of our electricity came from nuclear for,
at that time, only 25 today, since six reactor, reactors have
been phased out. Actually, all of them, for political reasons.
And Sweden has been dancing this tango about more nuclear, less
nuclear, more nuclear, less nuclear, depending if the right or
the left has been in place. And now we are trying to build more
nuclear, and the aim is to have one-third hydro, one-third wind,

and one-third nuclear.

The Swedish Nuclear Waste Management Program is, ..now, I think
it's okay now,.. is, has been wisely thought about. I think my
colleagues before I joined the, joined the program have been
very wise, since the system has been integrated from the
beginning. So, if you look at, with the mustard arrows, you see
the low and intermediate-level waste. It's generated in nuclear
power plants research, and so forth, and transported to a final
repository, that's been in operation since '88. And the red
arrows are for the high-level waste, that's transported from the
nuclear power plants to cool in pools, underground pools. And

that facility has been commissioned in operation since '85. It's
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been expanded since, and the site selection that I will be
talking about, it's about the encapsulation facility, and the

deep geological repository.

The last repository that we will be needing to build some,
sometime in the future is the final repository for long-lived
nuclear waste, once we have dismantled all nuclear power plants.
And this has been actually in the program from the beginning. So
that's also very important when you start your dialogue with
society, that they know that you have an idea what you're

starting, and what you want to achieve for a long term, also.

It was also extremely important to put in place a financing
system that is dedicated for nuclear waste, and that has been
taking place in the early '80s. So, when you pay your bill,
electricity bill, you also pay a fee for nuclear waste. And that
fee is funded and paid, pays actually for everything that deals
with nuclear waste management, from research, operation of
facilities, construction, of course, and also the salaries of

the staff, and so forth.
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So, the organization of nuclear waste management, this is a part
where I think it's extremely important, how would success,
succeed or not, is how you organize your nuclear waste
management, and the distribution of responsibilities between
different actors. There is not one organization that can do all

the work with nuclear waste management.

So, for Sweden, being a small country with limited resources, it
was very important for nuclear producers of, the producers of
electricity, the owners of the nuclear power plants, not to have
their own research and own repository. Of course, it made sense
to, together, build a company and have them do all the work
jointly. And they build what’s now like SKB, Swedish nuclear
power fuel and waste management company. And the interesting,
compared to many other programs in the world, that SKB has 100%
freedom to plan for safe management of the waste, to develop and
build and operate facilities, as needed, to perform the
necessary research, to perform the siting activities, to develop
long-term planning for all activities and calculate the
corresponding costs that’s submitted to the government each
three years, and also to fulfill the legal responsibilities of

the NPP owners.
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So linking to producers directly to their responsibilities have
been, has been a key factor for success in Sweden, because if
you fail, if we failed, at that time, to submit a good report,
which we do every three years to the government about our
research on how the program is advancing, it had an immediate
consequence, they would shut down the reactor. So you knew if
you didn't do the work on nuclear waste management, you will not
be producing electricity anymore. So that incentive for the

program has been extremely important, I think.

These are Jjust to show you a little bit, this is the final
repository for low and intermediate-level waste. It's under the
Baltic, 50 meters under the Baltic, in galleries. This is the
transport. As you can see, all nuclear power plants are
strategically located on the sea. And all transports of spent
nuclear fuel and nuclear waste, in general, is made by a

dedicated and specially constructed ship, for that matter.

This is the central interim storage where all the waste is
gathered. And this is, as you, I think all of you know that this

is the, the KBS-3 method that we have. I'm showing this to show
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that it, it's the, actually the canister that will be located
500 meters in the crystalline bedrock, and surrounded with, with
bentonite in galleries. And the underground we need, the kind of
rock we need, which is granite, we need the granite that does
not, 1is not heavily fractured, homogeneous, and also, that does
not have ores or minerals that would tempt future generations to

mine those.

This is how it will look like in the future, I think in a few
years, 10 years, something, the encapsulation facility. And this
is the work development, I included these slides for your
benefits; you can look at them when you feel to. And these are
all the reports for research that we submit to the government.
You see that each three years, and it's been quite a few along
the years. And it's the only involvement we had with the
government. Our daily work within SKB did not involve at all the
people from the government. It was three, every three years, and
they would ask all stakeholders to study our report on our
research and give them a statement. And they would compile it

and give us directives for our research.
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So, the siting, we did the work on research and technical
development. And at one point, it was in the late '70s, we
thought we had, we have to start looking at this bedrock and to
find this granite that's homogeneous, that's not fractured, and
doesn't have, include any ores. And as you see, the green spots
are all spots that are actually, that would be, that would be
valid for, to site a final repository. And you can find them
everywhere. The red ones are not, and the gray ones is actually
a mountain chain that still rising and very young and not
suitable. And it's the same in the south, also, in the island of

Gotland.

And we did general siting studies that have been done but, by
the parallel to the geological survey here, but in Sweden, of
course. And we came in the early ‘90s to the feasibility
studies. And we start, we started to discuss in the company how
are we going to start this dialogue with communities? We started
by having informal discussions with the communities that already
had nuclear power. And they said to us, very firmly, “Oh no,
you're not coming again. We already have the reactors. So, you
want a place for your final disposal. Go look elsewhere. And

then if you do not succeed, we can talk to you again.” So, it
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was really a cold hand from the nuclear power communities at
that time. And we were preparing how to start the discussion, or
the dialogue, with the communities in Sweden. And there are 267
communities in Sweden, approximately around 20,000, give and

take, inhabitants, so they're not huge.

At that time, meanwhile, we are thinking about how to start
that, once zealous Jjournalist took that information and run with
it. I don't know how he got that information, that we are going
to start this dialogue, but what he did, actually, he sent a
fax, at that time there were fax, he sent a fax to all these
municipalities asking them, “Do you want to have final
repository on your premises, not talk to SKB, or do you want to
have a final repository?” And of course, you had all these
statements, as some wrote the day after their community as a
nuclear-free zone immediately, and others expressed a positive
attitude towards engaging in dialogue, but the big majority were

silent.

So, we had to start somewhere. So, we'd been rushed out there
because we had to act. So, you don't, you don't always, and this

period between, when you are going to start your dialogue, I
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know, not only from my country, but also from many other
programs in the world, is extremely sensitive how you launch
that dialogue. And we are not talking about a proposal, we are
talking about just listening about some information about the
project, and understanding more about what's going to happen in
deciding and all that. But we started in the north, we started
in community of Osthammar. And no, the community of Storuman and

in Mala.

And these communities are very different, in the sense that they
are far up in the north where there are no industries,
absolutely no nuclear, and a lifestyle, outdoorsy style,
lifestyle, with fishing, hunting, and so industry and nuclear
industry was a really strange bird. And starting there, making a
long story short, we started the dialogue with them and meeting
with the citizens of those municipalities. And very, very soon,
there was a divide in those municipalities for the final
repository, against final repository. And the divide could be

even in one family.

And when you come to, when you start siting of such a facility

as a final repository, you actually, all the tensions in
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societies come to the surface. You have female, male. We knew
that female are more cautious and more against such a facility.
You have big city, countryside. And all these things come to the
surface and you have to deal with it. Meanwhile, you are at the
same time trying to talk about your project with its challenges
and benefits. So, after three years work out, in the north, with
very, quite difficult conditions, but we still carry those
dialogues. And we've been voted out. They've been, they've been
elections, and they voted further cooperation with SKB in
Storuman with 73%, in Mala with 53%. So we said, “Okay, if you
don't want to engage, we will be going back and thinking about

the next step.”

And we really took a few years to decide how to do it. And we
had some rules. From the beginning, and still, for the second
phase, it’s consent based. We said safety first. We will not
take a bedrock that's not good just because the community
welcomes us, that's not going to happen. It has to be the right
conditions, safe conditions. But given that, you have to be
accepting it, consenting to, to work with us. And the third
thing is that these communities had a veto. They still have a

veto. So they can work with us, all the steps, and if at some
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time they decide they want no longer to be engaged, they can
withdraw. Their veto is freezed once they have asked the
government, when the government asked them before giving us the
permit to construct the final repository. The government asked
them, “Are you for or are you against?” If they say, “We are

”

for,” than that situation with the veto is over. But until that
point, and we talking about 20 years of lots of work with these

municipalities, they can withdraw at any time.

So, we started feasibility studies at the second phase in six
other communities; I was in charge of three of them. And in each
community, we had an office, and we recruit people locally, and
we engage at all levels. And, for instance, in one of the
municipalities that was in my portfolio, municipality of Tierp,
22,000 inhabitants. We talked to 13,000 face to face, from, if
we didn't talk to them more than one hour, less than one hour,
they didn't count. More than one hour, then we count them. So

basically, we talked to each grown up.

And we had interaction with schools, with schools through, for
the younger kids through the teachers, and for the older ones

directly. We had debates with NGOs, NGOs had also, and
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communities, they had money from the nuclear fund to engage. So
their participation in the process has been also paid for by the

nuclear fund.

And then another question, how we went along with all the
decisions about how many feasibility studies we should do, how
many site characterization we should do, all these things that
are part of the consent-based have been actually discussed with
the stakeholders as well. And have been this has, had, they have
been also described in our three yearly reports to the

7

government, “This is what we are going to do,” and everybody

could express what they think about that.

So, 1t was consent-based all the time, but the rules of the
process has, have been also discussed with the people that are
engaged in that process. We decided that we make 5 to 10
feasibility studies, and everybody agreed about that. And we
will make at least two site characterizations, and of these two,

we will choose the last one.

So, what was actually very important in building trust, because

I used to say to my staff, “We are a nuclear waste management
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business, but, actually, we are in the trust business,” because
this is key, loss of, technology, everybody, at some point,
knows how to do and how to construct a safe final disposal. But
the trust, you have to do it. And it's actually built over time.
You have to be able to talk and explain your project in

understandable way to the publics, and I put the publics with an

A\Y ”

s,” even if it's a collective word, because you will be meeting
an extremely non-homogeneous crowd. And then you would hear one

thing and its opposite in the same meeting, and you have still

to meet all people with respect.

And also, this is something we didn't understand in the
beginning, the dimension of the project, they are scientific,
they're social, they are absolutely political, in my country, at
least, and I think in most countries. And they are ethical,
because we had these discussions, and actually the ethical part
of that has been pushed for by the parallel to the Board in
Sweden by then, a lady called Camilla Odhnoff, that was the
president of the Board by the time that started that discussion.

And it was very helpful.
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One of these ethical discussions that I was carrying out with
lots of, in lots of workshops, was to have people talking about
our challenge as Swedes. “This is a national challenge instead
of this is your challenge. You are the industry, you produce
that waste, deal with it. I voted no in the '80s for nuclear, so

4

it's not my business,” and it took some time. Nobody, you cannot

hear in Sweden today anybody talking about, “This is your

7

waste,” or, “This has nothing to do with me.” It's our waste and

we're dealing with it.

And you have to be also extremely open to the challenges that
you have and the potential impacts, both good and bad, and be
very open about those, because it takes time. And if you're not
upfront with all your challenges, they will find out anyway, and

we'll be losing some trust in that.

And keeping also a positive attitude. I mean, it's been very
hard, and, but it's been also very rewarding to work on that.
Among other things that we did, we had a social research program
for 10 years, where we had the researchers interact with the
communities about what are the questions that they would like

them to really investigate, and do research on. It been
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anything, like image and how you can change the image of small
community once you have nuclear waste? Is it a dump, or is it a

high-tech facility? All these questions.

Some of the key factors. I think, in my view, the most important
one is to define the responsibilities and rights of the waste
producers, and explain the role allocated to each stakeholder.
The way one organizes nuclear waste management is key. And I
think, I cannot see a way that would succeed, personally, that
does not link the producers to their responsibility in the

nuclear waste management.

The financing, of course, the responsibilities for financing
and, and the implementation have to be clear, who understand the
importance of trustworthy regulator, how important the, it is
that they are present. Generally, they don't want to be present,
because they think we will be reviewing this, so we don't want
to engage ourselves early. But it's not that they will have to
say, “Oh, SKB’s doing the right thing or not,” it's explaining
their role in the future reviewing of, once there is an

application to review.
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You have to get the public involved very early, as early as

possible, in developing the process. You, you do not come with a
ready-made process and put it on their head as a hat. They have
to be involved in, you know, giving their views. You don't come,
mind you, with a white sheet either, but you have with some, it
come with something that can be enhanced by a, the, a collective

and collaborative effort.

You have to make sure that you go, you have an approach that’s
stepwise, adaptive and iterative, you don't get to try it right
from the beginning. So, you have to be ready to change things

when needed.

As I said earlier, be open about the challenges as well as the
advantages of the project in your dialogue with stakeholders,
use your best experts, not communicators, I have to say it,
communicators that can package your, your stuff, but don't send
them out there. You know, you want people that really master

what they're talking about.

It's not for everybody. I have engineers that did not have that

privilege, because they were better at the lab than outside. But
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if you have good ones, send them, and expect opposition as well,

and it takes time.

In January 2020, the government decided to give the green light
to construct a fine repository, an effort that personally I
spent 35 years on, and many colleagues of mine over 40, but it's
coming into fruition now and, and probably we’ll start in to
build the final repository sometime in ‘27. So this is a journey

of 40 years actually said in 30 minutes. Thank you.

SIU: Thank you, Saida, very nice. Okay, again, we'll start with

a small Board team. Steve?

BECKER: Steven Becker NWTRB Board member. Thank you, Saida, for
a really excellent presentation, packed with many years of
experience and insight. I was particularly struck by your
comment that, “We are in the trust business.” I think that's an
exact quote. It's clear that extensive engagement and building
trust have been absolutely central to Sweden's success. And it
also sounds as though you have had to adapt and revise

engagement efforts more than once. Could you comment on how
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important it is to take your time in setting up and carrying out

engagement processes and not rushing that effort?

ENGSTROM: Oh, it’s extremely important. It's extremely
frustrating because you have to, you sit in and you're doing
some desk work by talking among yourselves, by seeking
information with, important and pivotal organization and
communities to nurture your thoughts, so it takes time, but
without that, you will be stepping with the wrong foot in a

community. So that's, that has been really important.

And also, we tried, when we have, when we had a question that
we, when we landed the question, we didn't take it for granted.
“Oh, this is it. This is the way.” We went around and we talked
to safety authorities, mayors of communities, people from the
government, where, when we could reach them, and NGOs, and we
listened, and we went home. And not only once, not only twice,
many times we had to revise and tweak, and then, so, and that
takes time, that takes time, but I think when I heard sometimes
that some organization tried to establish a consent-based

process in one year or two, I know the result, that it will not
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be what one would wish for, because it takes time. It's tedious,

it takes time, but it's necessary.

BECKER: I was also struck by your comment about the importance
of scientists and engineers being out there, doing a substantial
amount of the communicating. Could you maybe say a little bit
more about how that process was organized and how you chose such
people and trained them and got them ready to undertake that

important work?

ENGSTROM: Yes, we did that, and it was a program on itself. I
was, at that time, I was not only managing the feasibility
studies, but I was in charge also of this dialogue outside the
company. So, we choose, I think it was the president, myself,
and a couple of other people in, in the executive management, we
choose 16 people, 16 experts, and we had two workshops. And if
you know anything about scientists, they don't want to go out
there and talk to lay people. They want to stay and talk to
their colleagues that understand them or, you know, “Just leave

4

me alone.” So, they did not say, “Yay, you want me to go out

there.” It was a, “No,” and we had to train them.
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And we had a program for training. And the one, I can give you
that, as I think Piet Zuidema knows whom I'm talking about,
Allan Hedin, he said no. He was our brilliant scientist, he's a
safety and analyst, and he wouldn't go out there. He was, he's
the one, the brilliant communicator for SKB now, and he has been
for the last 20 years. But it was, actually we had people in,
experts in communication, training them with monitors, with
interviews and, and they became better and better, more

comfortable.

The first time we had him on the news, he was not good. The last
time I saw him on the news, he was excellent. But that's the
time, that's a program that run along their work of scientists
that, and they learn to enjoy it later. Because they could, you
know, give feedback to each other and see that they can, they
progress. And it's been extremely important. Because even when
people listen to you and do not understand, you have safety
analyst and he talks about these complicated features, but
because he master his thing, he can also explain it, and people
understand and trust him because they know this guy knows what
he's talking about, and you gain trust that way. That trust

cannot be given by a communicator that has packaged, packaged
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it's a program and it's a work.

BECKER: Thank you.

TYLER: Thank you, Saida. Wonderful presentation. Scott Tyler
from Nuclear Waste Technical Review Board. I, too, had a
question on how do you, how, what was, what were you, how are
you motivating these people, your scientific communicators?
Because it is difficult, none of us are, we all have big egos,
we like to be out there talking, but, we also like to be doing
our work. And was there early on to get acceptance, you know,
was there compensation, was there recognition in your
organization that this work was critical and that they were,
they were seen as, these individuals were seen as incredibly
valuable in what they were doing? Because that's not our usual

capital, I should say, for scientists and engineers.

ENGSTROM: Yeah, actually, it was like playing tennis from the

baseline. It's really making them, you go on them once and once

again and once again. And please, Jjust try and, at the end they

say, “Okay, just, I'll have to get her off my back and I'll

70
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try.” And once they tried, they hooked, because they want to be
better. And also, you explain to them that, “You will be doing

us a huge favor.”

I can talk, I'm a nuclear engineer in nuclear chemistry. I can
talk about safety analysts. I will never be able to do it the
way Allan Hedin does it. And I told him that. “Of course, if you
want to, I go on TV and talk about this half good, I’11, I'm

(4

going to do it. But why? You can do it.” So it was more in our
conversations, actually. It was just, of course, career-wise,
these people were compensated by their salaries and things like
that, because they, they're doing very good work for us. But it
was, it took some convincing. But, I think most people, if they

know, if they are safe with the situation, they don't mind, but

you have to help them be safe in this situation.

TYLER: Okay, thanks. And, and, and I'll follow up with a
different question, which, which was something you said in the
beginning, that, that Sweden had a, you had a plan, a roadmap
for nuclear waste from the beginning. But at the same time, you

also had to be flexible to change that.



1506

1507

1508

1509

1510

1511

1512

1513

1514

1515

1516

1517

1518

1519

1520

1521

1522

1523

1524

1525

1526

1527

72

ENGSTROM: Yes.

TYLER: And I'm, I'm just curious, in the context of consent-
based siting, how did you communicate those changes to the
communities that you were engaging with? You know, how was that
trust maintained that we're changing, we're shifting gears a
little bit, we, we've discovered something we, we're not sure

about, now we're going to move this way? How did that progress?

ENGSTROM: We do, we did it as in our dialogue. We always made
an update of the program when we meet them. And when we tell
them we, this we've changed because of this and that. And
sometimes they're behind the change. Sometimes they, their
comments have been behind the change. For instance, we did not,
we thought it was something outlandish to finance the opposition
to oppose us from our fund, but we had to listen to that and
accept it. And that was a change we took. So as long as you
explain why you changed your ways, I think people accept that,
and also respect it. Why the plans that we made in the '80s will
be valid 2023? That's not sensible. I mean, we must have learned
something, and there are a couple of decades. So, I think that's

been a, an open conversation with us, open dialogue with us, and
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we always update them about the changes, the new things, and we

answer their questions about why those changes.

BECKER: Steven Becker, again, NWTRB Board. So, you mentioned
funding being provided to NGOs, presumably to support full

participation.

ENGSTROM: Yes.

BECKER: Was this also done for purposes of capacity building?
And was it done to allow them, for example, to develop

resident expertise related to the process?

ENGSTROM: For the NGOs, it actually, it was to make it possible
for them to participate. So, they had, with that money, they had
an office and two people that are hired to, to follow everything
we do. So, they've been on all our workshops, our meetings and
also they've been when we were under the review of our
application, they were opposing us in the environmental court
and all that, and that money was used to that. Engaging the
residents, that was the money we were giving to the municipality

to hire their own experts in different areas. They would hire
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geologists, they would hire people in safety, safety analyst,
competence. And they will make them translate, or review, our
reports to them. So, they have a statement from an independent
body, other than safety authority, because they're not engaged
before they have a formal review, and independent from our

experts. So that was very important.

I haven't said anything about the added value, what's in it
money wise for the communities. I can do that when we have the
round table, maybe. Because in Sweden, no money changed hands
before the decision that the government take, because otherwise,
in our country, it would be a bribery. So, no money changed hand
be, between the industry and the communities, under the whole

siting process.

BECKER: Thank you.

SIU: One last question, Brian.

WOODS: Brian Woods, Board member. Thank you, Saida, for a

wonderful presentation. I have a question around, you said one

of your results that I think you're working towards is turning
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national challenge into local interest to contribute. And I was
kind of curious out of all the things you've done over the
years, what do you think was really the most important thing
that has been most impactful on turning that national interest

into local i1nterest?

ENGSTROM: Yes. I think what we did, it wasn't, it was not one
single event. It was, I talked about the 10 years that we had,
involving priests and involving mayors and organizations talking
about ethics. Well, in one of the meetings, for instance, in the
early days, one of the ladies, a countess, she just rose to her
feet and she said, “Why don't you send it to the Sahara in
Africa?” You, later on, nobody would even come near such a
comment, because we said, “We have the waste, we can't export
it, we can't sublimit, it's here. So there is two,

alternatives. We start to take care of it, or we leave all the
burden to our children.” And it was a debate of 10 years with,

the Board helped us a lot.

We had a book written about the ethics that the Board had
actually written and that has been discussed in all these

seminars, many of them, in all the candidate municipalities. And
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at the end of the day, one day, you just found the discussion

(4

going in terms of “Our waste, our solution.” So, it took some
time. It really took some time. And this is that we have to take
care of the waste now, not wait, not in 40 years, not in 100
years. This is something that even the people that do not like

nuclear at all, are agreeing upon in Sweden today. So, it was a

journey with that too.

SIU: Sorry, we're a little bit over time. But thank you very

much, Saida. Very nice.

ENGSTROM: You’re welcome.

SIU: At this point we'll have a break. We're scheduled to

start up again at 9:50. Maybe we start a couple minutes after

that, but please come back. Okay.

SIU: Testing. Okay. If we could get started, please. Okay, our

next speaker is Piet Zuidema from Switzerland.

ZUIDEMA: Okay, so thank you very much for inviting me here to

the US to talk about experiences in Switzerland. I should say,
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at the moment, I'm retired, that's why I'm a so-called
consultant. But I was for many, many years, the Director for
Science and Technology at Nagra, so this is a waste management
organization. And I was also heavily involved in the first two

stages of site selection.

Okay, just very quickly, nuclear power is important. It started
pretty early on; the first power plant went online in 1969. It
produces about between 30 to 40% of electricity in Switzerland
and the remainder is hydropower. Well, the starting point, you
know, the Swiss utilities at that time, they wanted to be sure
that fuel will be available and they thought it will be advising
to recycle it. So, we started to see processing. And at that
time, that was a commercial thing, so they thought it, the fuel
would go to France and the UK. But then, suddenly, it became
clear that this becomes a political issue, because there needs
to be some inter-governmental agreements that this waste
probably comes back. And then the government said, “Okay, we

44

have to do something.” The utilities knew that as well. And
together with us, in Nagra, we developed the concept. The

government took the decision in 1978 that we should take a

stepwise approach, and the first step would be the demonstration
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of disposal feasibility based on a real model site, so with real
data, and to demonstrate that was a need to continue with

nuclear power.

So, that was the start of the technical program, and the
milestone was set to be 1985, by then we should demonstrate
disposal feasibility. Okay, and actually, our program, then,
finally fell into two phases. That second phase was initially
not foreseen, but I will come back to that in a second. But I
think it's important, we are a different animal than you are,
and that is, because of our specific situation with respect to
plate tectonics. You know, we are exposed to the Arctic, the
Arctic indent of the African plate that pushes it to the side of
Switzerland, and inside of Central Europe. That's the reason why
we have these nice Alps. The North, we have a Eurasian Plate.
And this situation leads to a very special geology. It's

complex.

So, you see on the right hand, on the top, again, this similar
map, so pushing from the south, and the lower graph, below, on
the left, you see, on the right-hand side the south, on the

left-hand side the north, and pushes up there, that means that
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the Alps go up, and you'll see they're also cross-section with
uplift rates, so the Alps, they have, still today, significant
uplift rates, one millimeter or more per year, sSo over a million
years, that's 1,000 meters, and you can imagine, no way that you

build a repository there.

And that has the consequence that all the positive,
possibilities for high-level based are in the northern part of
Switzerland. The other thing is, you know, this pushing means
that a lot of sediments that were originally hundreds of
kilometers further down in the south were pushed to the north,
it was one put on the other, so rather complex, then we have
erosion, et cetera. And that means we have a broad range of host
rocks, but because everything dips to the south, if you go a bit
further to the south, most of these host rocks are too deep; you
cannot use them. So, in that sense, in contrast to what we heard
from Sweden and Finland, Sweden and Canada, we have limited

possibilities for siting.

And already in 1978 crystalline basement was one of the options
you see here, Switzerland, so it was really at the northern

edge. And at the same time, also clay was identified. For
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several reasons one said, “Okay, let's start with crystalline,
because all the famous professors all said, “Well, this
crystalline is nice, even let’s have a look there. Sweden has
shown that it works in crystalline, so let's have a look at
crystalline.” We started the serious drilling at that time;
everything was fine. We also immediately start to hands on this
rock laboratories. We participated also in the Swedish one, in
the Stripa mine, but we wanted to have our own, and we really

started some serious work.

But then we had a surprise. And what happened is that where we
wanted to see crystalline, there was no crystalline. And
actually, we had first done some geophysical investigations, and
on these geophysical investigations, we nicely saw the overlying
sediments. And below that we saw a lot, what I would call noise.
You couldn't really see what was there. And we thought, okay, we
will have crystalline there, and there is some noise in this
crystalline, fine. And we started to drill in some of the bore
holes. We found crystalline, and in the others we didn't find

any crystalline.
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And now you'll see our findings. So, it's on the right hand,
you'll see again, Switzerland, so the northern part, and this
scheme below is cross section from north to south. So, you'll
see in this pinky color below that would be the crystalline, and
in the middle, we have a huge part filled with so-called permo-
carboniferous sediments, so no crystalline. So, our
possibilities to site repository in crystalline were, shrank
massively. So, there was not that much crystalline left for a

high-level waste repository.

We came to the conclusion that the safely positive would be, in
principle feasible, that was also accepted by the government.
But it was clear that, actually, you know, siting was rather
limited. So that's the first experience made. Fieldwork can lead
to surprises. And I'm also sure that can happen, for example,
here in the US, so you better make sure that you have a good
understanding about the geological information, that you know
what are feasible things. We heard it also today from other
sites, you have to be able to say to the people that get
involved, if something is not possible. In our case, it turned

7

out that good “exploreability.” So, you can say visibility of

geology by geophysics is very important. It's probably less
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important in other countries, but for Switzerland, this was very

crucial.

Okay, well, we had other options, I showed it initially on, for
example, this Opalinus Clay. So, we went a bit more to the
south, and then the things come into, to the right depth level,
so there we have our Opalinus Clay. We did, then, in an
interaction with our stakeholders, also, especially this
government bodies, decide where we should continue. For
geological reasons, we then had chosen a siting region called
Zircher Weinland, that we did to this Swedish seismics, and you
see here on the top seismics, and you see really nice signals,
really nice lines, so here you have good visibility. And then
these things that you see on seismics, you make a borehole, you
see it on the right-hand side, and then you exactly know each
layer, what rock it is, what it’s properties are, and is, that

we had a real good understanding.

Also, here, again, we had our own rock laboratory. Initially, it
was managed by Austin [ph], later on it was decided for societal
reasons to have the local state running this rock laboratory to

have independence. And that's something that will come later on,
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it's really important that one had placed the different roles
that are there. But anyway, these underground research
laboratories were in Switzerland of crucial importance to really

develop our scientific basis.

Okay, then we had done that work, our government was happy with
what we found in this, in this Opalinus Clay, and they said,
“Yes, definitely demonstration feasibility that you have
demonstrated this disposal feasibility fine.” We then, at the
same time, said, “Look, we had looked at the site; it was really
good.” So, the regulator agreed with that. So, we said,

“Okay, let's continue here. We think it's a good site, so we
should go on,” but that was not accepted. What's the reason for
that? In parallel to our high-level waste program, we also had a
program of siting a geological repository for low and
intermediate-level waste, going from hundreds potential sites to
20 sites, to three, then add another one, so we had four sites.
These four sites were investigated in gquite some depth. You
know, we made an evaluation of that, that evaluation was also
reviewed by external parties, also with looking more at policy
things, and everybody agreed, “Okay, we should choose this site

called Wellenberg.” We made a license application. The regulator
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was happy with it, he said, “Yes, this is a good site.” But then
something happened. It started very small, some protests, you
initially it looked, people were in favor, but then suddenly, it

started, as it was said, “Today already wants.”

Somehow, this repository created discussions in families. It was
a seeding point for discussions and they were growing and
growing. And it was very interesting, because nobody really took
this process into his hands; we were the applicant, but there
was nobody else that had this process under control. So, it grew

out of control and we had to abandon that project.

Okay, and then there were some real interesting recommendations.
So, disposal projects are for society, different than other
industry projects. For several reasons, novel, nuclear creates
fears, et cetera, so slow progress and failure possible. And it
was very clear, in our case, we need a different approach. It's
not an Nagra issue, it's a national issue. It's very important.
Up to then, we were everything. We were the proponent, we were
the process organizer, we were the contact person, we were
everything. Nobody else was there, and that was recognized,

that's not the way to go.
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So, 1t was recognized that this also is an issue of national
importance and broad public support is essential, and this
requires a specific site selection process. And that's where
then the second part started. So, we had all the science done,
but it was not enough. We had to restart it again. And I go now

into this in a bit more detail.

So, i1t was recognized that the geological repository is an
infrastructure of national importance. So, it's not anymore
Nagra alone, but Nagra is there as an expert in a broader
framework. And actually, for infrastructures of national
importance, we have a different legal conditions in Switzerland,
there is a special land use legislation, and that is very
important. So, it's part of the federal government offices and
not of the province offices. And there 1is, are some rules how to
do it. So first, you have to define the concept that defines the
process, the roles, the criteria, and then it's a three-stage,

stage process to come to some conclusions.

And this sectoral plan process is also used for other national,

infrastructure of national importance, for example, traffic,
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military, high voltage power lines, agriculture, et cetera. So,
it was recognized, we are, in a way a similar animal as others,

and it needs special attention.

Okay, So, additionally, to that, it was recognized that we need
a waste management program, or the government recognize that, to
keep track of progress. And it's the same as in Sweden, about
every three years, about every five years, we have to give it to
the government. It's broadly reviewed. Normally we get an
approval; there's open issues that have to be addressed. Then
the concept was developed, and for that, and I'll come to that
in a second, a process owner was put in place. The process owner
only has to organize and make sure that people behave. So
already the concept was developed in cooperation with all
stakeholders. Switzerland is small, you know, eight million
inhabitants. So, we know not each other, but we know roughly, so
it was possible to engage with all key stakeholders, lots of
working groups, working shops, consultation, et cetera. And then
finally, we got that. That concept is very important. And it's
very important that it was developed together, not only given
for consultation, it was developed together in face-to-face

meetings.
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Here you see what it is like. I'm not going to go into much
detail here. You will see it later on. Two things, starting
point, wide map of Switzerland, everything is possible. Second
point, first priority to safety. And that means also the
criteria are very important; I'm not going to go and read it
down. So, in that sectoral plan, certain criteria were defined
to give Nagra flexibility. It was clear that these criteria are,
are informed by indicators, so we developed 49 indicators to

inform this criteria.

Here, you will see the organization. In the middle, you have the
process owner is the Federal Office of Energy. He is neutral. He
has no stakes whatsoever. He has only to make sure that the
process 1is run properly. The process owner reports to his
ministry, to the federal government, and the parliament. Below,
we have the two professionals, the implementer and the
regulators. And then, at the site, you have the formal entities
with elected officials from the content, so that are the states

or provinces, the municipalities and the neighboring countries.
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And on the right-hand side, you have the more loosely organized
entities, and they have delegated members. So, this is all the
people that are involved in the site selection with clearly
defined, defined roles and responsibilities and clearly defined

information.

In this concept, it's defined, these roles and responsibilities.
We did that together. So, 15 entities, they know what they have
to do. And it's broad enough that you have some flexibility, but

it's also very clear what the people have to do.

Okay, so again, our concept defined safety, and geology is
important for safety. So, geology defines the site. It's not,
“Do I want to have it or not,” it's geology that defines the
site. But the surface infrastructure, that's done together with
the siting regions. So very clear, site due to geology, surface

infrastructure, siting region.

We had some delays in the early days and that allowed us to
build up all the knowledge and that allowed us to very quickly
do the work screening of Switzerland. So, we came up with six

siting regions, three of them for high-level waste, and they
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were developed in a systematic manner, very traceable. So people
really could see why these and not others, and that's very
important. So, it, Swiss geology discriminates, so you really

see why here and not there.

Okay, then the announcement of this, and that's now very
important. The announcement was organized by the process owner.
And you'll see here, see here, three gentlemen, that are the
governors of the affected cantons. They were up from there when
the site was announced. And they were there to say,

“We know that we now have to face the problem, or the issue,
that repository could come into our state. We take that serious,
we make sure that these things are very well checked, and that
no quick decision will be made, and we take, make sure that
everything goes right.” But with sitting in the front, they take
also part of the responsibility to solve a Swiss problem, and we
were there then make the technical explanations, but you see,

others are also part of the overall problem.

So, this shows that the interaction of the different
stakeholders with the public, that has to happen with clearly

defined roles. And here is one very important thing, all of the
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stakeholders had to learn it's not only talking, it's also to

listen, if you interact with the public.

Okay, then because people knew it comes, then so-called regional
participation was organized. Again, that was done jointly,
together with the potential victims, because the regions were on
the table. And so, when it organized so-called regional
conferences, I'm not going to go into detail, but that means it
was the same in all the different regions. And I Jjust can say
this is very important for us that the rules were there so that
the communities were not left alone. They had some framework to
actually operate in and they were then grateful that they had

some help, that they could see, okay, we can run it like that.

Okay, then the government did decide on these siting regions
based on very broad consultation. So, through the consultation,
you have something, like signals of consent, no formal consent,
but through the consultation that is there. And then the
starting point, that through the rules defined it was very clear
which communities would be in, which were out. I just can say,
in our case, we had 40 siting regions, we had over 200

communities to engage with. And you see these regional
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conferences at work, they go into the field with us, they did
two studies, et cetera. And then, very important, we enabled
them to form their own opinion by giving them the instruments.
This is a simplified geographical information system, and once
these people got an understanding of that, the regional
conferences started to, really to work because they now saw the
problem, they were able to form their own opinion. So, it's
really you have to empower them to understand the topic and to

work on that.

We then illustrated what such things would mean that they could
form their opinion. And now something very important, already
very upfront, and periodically, again, social, economic,
ecological impact studies were made. And they were very
important, because there was a lot of misjudgment; people
overestimated the impact of the benefits, but also of the
drawbacks. And I think this is very important, because it's not
obvious from the beginning on, but in Switzerland, it turned out
the effects are not as big as expected. And what was also very
important to see, the differences of impact for the different

regions was rather small.



1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

92

Okay, so again, experience. This evaluation of social, economic,
ecological impact is important. It has to be realistic and
transparent. This, I call it, long-term benefits, not the short

fire and then it's gone.

Okay, surface facilities, you know, we came with 20 proposals,
then we had this communication, lots of things were on the
table. But finally, an additional 13 proposals were evaluated in
great depth, and finally, each region made its choice. And we
could take over their choice in full agreement, because they
were really educated that they could do a reasonable job. So we

actually took their proposals.

Now, a few concluding remarks. The societal process, it's, in

Switzerland, like a meandering river. It doesn't take the direct
pass, 1t goes more slowly than expected, sometimes dramatically
slowly, slower, but we all agreed, the process owner, as long as

it stays is in certain bounds, that's acceptable.

So, working successfully together is possible; you have to give
the people some support. One has to say, for these communities,

it's difficult, it's difficult, it's difficult, because they are
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heterogeneous, and to keep that on track, it's extremely

difficult.

Now, one can say, a next decision, so from six we went now to
three. Fieldwork was done, again, a real opportunity to engage
with the communities, with people, you go on people's land, you
have to talk to them. And here, it's very important that you do
that, this, in a good manner. The same is true for boreholes.
Wonderful opportunity for face-to-face contacts. And again,
fieldwork, it's an opportunity to make contacts, send your
people out, and then you immediately know what people are

thinking and how it goes.

Okay, the endpoint, so as you have heard, Switzerland has
decided to go for a repository, a so-called combined repository,
so all these wastes go into one repository, region Nordlich
Lagern last year, and the general license application, so the

size, the site license will be submitted next year.

Here again, very important in our case, it's really important to
have convincing geological arguments, why here and not there.

This is the whole list of experiences made. I'm not going to
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read it through again, you can read it yourself. And I will Jjust
say here again, you'll see the whole overall program. So, you
heard we started in the early '80s, and it, until we have the
site license, it will to, be 2030, so it took us 50 years. And
in that sense, I think consent-based, consent-based siting in
less than 10, 20 years is very, very, very ambitious. Not for US

DOE or the Board, but very hard for the communities there.

The last comments, commitment, national commitment, very
important, clarity and stepwise approach, correct professional
behavior of all stakeholders, project of high quality, social,
economic or ecological impact, put it into context, provide time
and information that people get an understanding, interaction
with the public at equal level, including listening, that the
public becomes familiar with the organization and is able to
contribute to the project. So thank you for listening to my

presentation.

SIU: Thank you, Piet. And you actually brought us back on
schedule, I think. Okay. We'll start off with questions. I’'11,

just to change order, Scott.
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TYLER: Sure. Thank you, Pete. Thank you very much. Scott Tyler
from the Board. I had a,.. I'm struck so far, and perhaps not
surprised, so far, all three of our presentations have
documented the false starts that these programs have had. And I
think that's,.. it’s going to be a common theme in all of our
programs; everyone has had a significant false start. But just
from a standpoint of understanding for the Board and the public,
and this is a hard question, but could you give me a sense of
over this timeframe, how much of the resources of Nagra was
spent on the consent side, the public interaction side, versus
the technical side, Jjust in percentages, and maybe how that's,

how that changed in time.

ZUIDEMA: Well, I would say in the, it was always realized that
you have to do things through personal contacts, that was always
there, but I would say in the early days, probably 20% of that
was devoted to this. And in later times, that went for sure up
to 30 to 40%. And that also means that you sometimes, in our
case, at least, that you look at things that are upfront from
the scientific point of view, you would say, “Why should we look
at that?” But we knew, we knew we have to do that because people

want that we do a proper job. They want that we really look at
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all the things that we can full heartedly say, “Yes, it's here
and not there. It's not just a guess, but it's solid work.”

In, in Switzerland, it's interesting, you know, the, you should
know, in Switzerland, we have to vote, let's say 10 times a
year. So Swiss citizens are used to inform themselves, and so
they want to know. And also, in the votes, they're happy to take
very unpopular decisions in voting, increase the taxes, and they
say, “Yes,” because they understand it. And so for us, we had,
in that sense, to do quite a lot of work where I would say,
“Well, we would have known beforehand,” but no shortcuts. The
public expects that we do solid work, and that they really
understand it. And that took quite a lot of effort. Money wise,
it's, if I say it is percentage, it's not only money, it's also,
you know, management concern, time, and probably, I would say,

over average close to 40%. So time and management concern.

TYLER: So, a significant component, very significant.

ZUIDEMA: Yes.

TYLER: Thank you. Yeah.
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ZUIDEMA: I mean, this conventional construction things you just

go and build. And this is rather different here.

TYLER: Thank you.

BECKER: Steven Becker board member. Thanks, Piet, for an
excellent presentation. So, you emphasized the value of direct
face-to-face contact with people in the Swiss process. And
thinking back to the previous presentation by Saida, she talked
about having scientists and engineers do a lot of the
communicating. Did you have a similar emphasis or a similar

approach in Switzerland?

ZUIDEMA: Yes. And, and it's clear. In our case, Jjust the public
said, “We don't want to talk to the, the communication
department. We want to talk to the people that do the work.” And
it's really, it, they want to see the faces. It's they, the
content is also important, but they want to see the faces, and
probably a small thing. You know, we did do something you say,
“Really crazy.” For the seismic surveys, we had to contact
about, order of magnitude, 10,000 landowners. No letters, no

emails. [Knocking sound] “I'm here, can I talk to you?” So we
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went from one door to the next, that people saw us. And you can

4

say, “Crazy, these Swiss guys,” and probably it's crazy, but in
Switzerland, it worked, because they saw these people and they
saw, “Ah, they are reasonable. And if I showed them here is my
rose garden, I don't want a geophone in my rose garden, they

even understand that.” And so that helped. And we did actually

do the same. So we had, you know, at public places, a lot of

people, we were there to stand and we did talk to people.

So Swiss people, you know, shaking hands, that's the most
important thing, that you see the people and you have trust in
them. So, I would say in our case, and I think Saida said the
same, the importance of the persons, don't underestimate that.
It's, and no theater. Authentic. It's really important that they
feel comfortable this is what they say, if they learn it out,

then that doesn't work.

BECKER: Thank you.

TYLER: Just one quick question, Piet, on communicating the

social and economic impacts and the benefits to the communities

and to the cantons, in the Swiss experience who, what
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organization was responsible for that? Was that the process

owner? Or was that Nagra?

ZUIDEMA: No, actually, even some of the cantons started this,
commissioning their own studies. So, it’s us that delivered the
basic data, but then it were normally, you know, people that are
specialists in that. So not our studies, very important. We only
delivered the data, and they were also, in that sense,
challenged, so a lot of discussion if they were correct or not.
And fortunately enough, in Switzerland, there were some most,
methodologies, for example, to, how to calculate economic
impact. So it was done neutrally. And I think that was one of
the things, you’re, in the early days, everything was Nagra. We
did politics, we went to the state governors. We were process
only, we were everything. And that’s just not credible. You have
to have the different roles, at least in Switzerland one has to

see.

And probably also something about safety might be interesting
for you to hear. So, you know, we have the formal one. So, you
have the regulator and us, but then, you know, the cantons also

had their safety committee, and then they had the specialized
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committee, et cetera. So overall, our work was charged by, I
think it were about seven different safety groups, and they all
formed their opinion if our work was correct. And so, you can
say, in that sense, there were a lot of different inputs on what
we had done. And that all went into this consultation by the
federal government. And happily enough, we worked good enough
that everybody got why here not there. So, there was more or
less obvious agreement on what we had proposed. So, no voting,

but indirectly voting through specialist groups.

SIU: Bret, do you, we have anything from Lee?

LESLIE: No.

SIU: Steve, did you want to --

BECKER: Sure, if we have time. Steve Becker, again, Board. So,
you talked about some tools that were provided to communities,
to help them form their own opinions of the proposals. What
other sorts of things were done in the way of tools or resources
to facilitate the participation of communities, NGOs, and the

public?
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2142

2143 ZUIDEMA: Well, the first thing is you can say also in a way
2144 training, you know, and there I can, again, say our to rock

2145 laboratories we really good. So, we made tours for everybody
2146 that wanted, you know, “Drive you up to our rock laboratory,
2147 have discussions and all these things.” We went to our, you

2148 know, centralized interim storage facilities where you also have
2149 waste treatments, et cetera, so that people start to learn that.
2150 Then we offered courses.

2151

2152 And then just going to these communities, you know, in the years
2153 where this was intense, I was more or less, every second oOr

2154 third night, I was in a community. And, and my colleagues as
2155 well, you know, 200 communities, each community wants to see you
2156 three, four times, so you have thousand nights. And that we did,
2157 and that was really good. And it's interesting, you know, in
2158 these communities you have, well, let's just not think about, I
2159 should say, but we, what was done by the process owner, to make
2160 sure that we actually reflect society. So, we did do something
2161 differently than do DOE. We did not send out people to comment,
2162 but one went to these people, not us, but somebody independent

2163 to get, you know, a representative view. And that was also done
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with the training, that one really try to make sure that you

have the representative participation.

So, this regional conference, it was not only you sign up, and I
want to go, but it was also sometimes one was searching to, for
example, for farmers, farmers want to do farming and not help
us. But we then made really sure that we got some farmers
beforehand, when they can start, you know, to be really sure
that you have a representative spectrum of society, because
normally, you only hear the people that want to shout, and all
others are not there. And that only a process owner can do, you

know, for that you need a neutral processor.

BECKER: Thank you.

SIU: Thanks again, Piet. Very nice. Our next speaker is Dan

Bullen.

BULLEN: So, as I start, I kind of feel at a disadvantage,
because I don't have any successes that I'm going to be able to

tell you about with respect to the United States nuclear waste
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management siting efforts. But I'll give you a little bit of

background.

As mentioned previously, I was a member of the Board from 1997
to 2004. And during that time, I got to do the international
travel, I got to see the sites in the US. And I found it to be
very interesting that a lot of the guestions that we asked 30
years ago, are still the questions that you're asking now 26

years ago, I guess.

So first, a disclaimer, I am a federal employee. I work for the
Defense Nuclear Facilities Safety Board. My views expressed
today are only my views, there are no official support or
endorsement by my employer, or the Defense Nuclear Facilities
Safety Board, or the US government, and it's not intended or
should be inferred. So that being said, my lawyers are happy,

and we can now continue.

So just a brief outline of what I'd like to talk about today.
When Dr. Leslie approached me about doing this, and I actually
talked to Dan Ogg about this, also, I want to give a little bit

of a background about public participation, or lack thereof, in
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2207 the previous siting processes that were done. And I'll highlight
2208 a few, certainly not all of them, but I'll talk a little bit
2209 about early siting processes in United States. I'll talk about
2210 the Yucca Mountain project, I'll talk a little bit about the
2211 Waste Isolation Pilot Plant, and I'll spend some time on

2212 monitored retrievable storage sites. We've had a number of

2213 programs where we've tried to get involvement with local

2214 communities associated with interim storage of spent nuclear
2215  fuel.

2216

2217 And then I'm going to spend some time, probably too much, on a
2218 case study, which was my interactions with the Office of the
2219 Nuclear Waste Negotiator in the early 1990s. And we'll talk a
2220 little bit about the Feasibility Study grants project that

2221 happened actually in my wife's hometown, in Wayne County, Iowa,
2222 some timeline of events, and the outcome. And then I'll

2223 summarize with a little bit of a lessons learned associated with
2224 what I've seen, both in the federal process to cite both the
2225 high-level waste repository and interim storage facilities, but
2226 then also, Jjust the lessons learned associated with my efforts
2227 with a Nuclear Waste Negotiator.

2228
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So just doing a little bit of a history survey here with the
past siting efforts, you can go all the way back to the 1950s
when the National Academy of Sciences did their study and
decided that deep geologic disposal was the way to dispose of
spent nuclear fuel and high-level waste. One of the early sites
that was identified was Lyons, Kansas, and this site was
actually a salt, a betted salt site, that had been investigated,
not too excessively, but it actually was terminated for two
reasons. In addition to a strong local opposition, they didn't
do a very good job of the geologic characterization that my two
previous speakers talked about. And were quick to be pointed out
by the opposition that there were many unmapped well sites in
the area, and unmapped well sites mean holes in your repository,
or your geology, which are not good things associated with

isolation of high-level waste in a geologic repository.

With respect to the Yucca Mountain site, the Nuclear Waste
Policy Act, actually was the first, well was the enabling
legislation that identified that we're going to do geologic
disposal, set up the Office of Civilian Radioactive Waste
Management, identified potential sites that were to be studied.

And then, essentially, after that, it's in limbo. So, we'll talk
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2251 a little bit about what that means a little bit later. And in
2252 addition to that, I'm going to talk about the Waste Isolation
2253 Pilot Plant, which is an operating transuranic waste disposal
2254 facility. Actually, my agency does have oversight over the WIPP
2255 site. So, I've been there a number of times, and have some

2256 interesting understanding about how the licensing process,

2257 excuse me, certification process worked with respect to that.
2258

2259 Talking about monitored retrievable storage, I want to talk a
2260 little bit about the Nuclear Waste Policy Amendments Act, and
2261 some of the issues that were identified there. And there were
2262 efforts by the Mescalero Apache tribe, the Skull Mountain, Skull
2263 Valley Band of the Goshutes in Utah. And again, the Fort

2264 McDermitt Paiute Shoshone Indian Tribe in Nevada, all worked
2265 through the process and got to a certain phase of license or,
2266 excuse me, of understanding of how the process works. And then
2267 again, there was the commercial, consolidated interim storage
2268 facilities, and none of which are operating. So the private fuel
2269 storage facility licensed in Utah, again, it's the Skull Valley
2270 Band of the Goshutes that did that, interim storage, storage
2271 partners in Texas, and, which was licensed, and then the Holtec

2272 facility in New Mexico.
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So, going back to Yucca Mountain, as you all know, since this
agency was actually established by the Nuclear Waste Policy
Amendments Act, the Nuclear Waste Act, Policy Act established
the Office of Civilian Radiocactive Waste Management, and OCRWM
actually conducted a national search, not unlike the blank map
that was shown by my predecessors, and eventually identified
nine sites to be studied in six different states. You'll recall
that President Ronald Reagan approved three of these sites for a
candidate list. Those three sites were a Deaf Smith County,
Texas, which was a salt site, and it was actually a salt diapir,
the Hanford Site which was a basalt site, and Yucca Mountain,

which was a tuff site, volcanic tuff site.

In December of 1987, Congress amended the Nuclear Waste Policy
Act, and directed that only the Yucca Mountain site be studied.
If the Yucca Mountain site was found to be unsuitable, then you
would move on to the next site. For those of you that live in
the.. in Nevada, I'll point to Bill Boyle in the back, I'm still
it’s surely remembered as the “Screw Nevada Bill” that was

passed in, just before Christmas of 1987.
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2295 So again, if, if Yucca Mountain was found unsuitable, other, you
2296 stop immediately. And in each of these sites, there was

2297 essentially zero participation by the public in the early part
2298 of the Yucca Mountain project. This was a typical example of
2299 government “Decide, Announce, Defend” capability in the siting
2300 process. So also, also called the “DAD” process, if you will.
2301

2302 So, moving on to an effort to site and, a transuranic waste

2303 facility, the Waste Isolation Pilot Plant actually was started
2304 by the Atomic Energy Commission in 1974. And they chose an

2305 ancient salt bed, about 26 miles from Carlsbad, for an

2306 exploratory studies facility, or an underground lab, to search
2307 for underground radiocactive waste repository sites. In 1979,
2308 Congress authorized WIPP as a research and development facility
2309 to demonstrate the safe disposal of waste that came from defense
2310 activities, not regulated by the US Nuclear Regulatory

2311 Commission.

2312

2313 In 1991, the New Mexico Attorney General filed a federal lawsuit
2314 against the DOE and the Department of Interior, regarding the
2315 withdrawal of the land for use as the WIPP test phase, alleging

2316 that the WIPP lacked the interim status under the Resource
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2317 Conservation and Recovery Act, that would allow WIPP to be

2318 treated as a hazardous waste facility if the permit were issued.
2319

2320 So, I'm getting into the little nuances there, but recognize
2321 that the Environmental Protection Agency 1s the sort of

2322 certifying agency for WIPP, not the Nuclear Regulatory

2323 Commission.

2324

2325 So, in 1986, President Clinton signed legislation that amended
2326 the WIPP Land Withdrawal Act, and essentially eliminated the
2327 test phase language. Now, this is important, because then it
2328 allows them to proceed with actually an operating facility, not
2329 a test facility. So, DOE issued a record of decision on the

2330 second Supplemental Environmental Impact Statement to dispose of
2331 TRU waste at WIPP. And then after eight public hearings around
2332 the country, okay? So, he asked about public participation.

2333 There were eight public hearings around the country, only one of
2334 which was held in New Mexico.

2335

2336 EPA then certified WIPP meets all of the appli