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PROCEEDINGS
COHON: Good morning. As you're moving to your seats,

please let me inform you we're expecting a rather large
turnout today, unlike some other meetings. This might
actually be a full house. And because not everybody of
course arrives at 8 o'clock, if you could fill up the front
part of the room, so that late arrivals can sit down
gracefully in the back, it would be appreciated.

My name is Jared Cohon. I'm the Chairman of the
U. S. Nuclear Waste Technical Review Board, and it's my
pleasure to open this meeting and to welcome all the members
and staff, program members, consultants, the public and other
visitors to this meeting.

Let me say on behalf of the Board how pleased we
are to be here in Nye County and in Pahrump, and our thanks

especially to the people who made available the cookies and

snacks and coffee, not a typical thing you get at our

meetings. It's a very nice touch. Thank you very much.
I'd like to call on Nye County Commissioner Ira
Copass, who is going to welcome us officially to Nye County.

Mr. Copass?
COPASS: Thank you very much. My name is Ira, but
everybody calls me Red. As you can tell, I've got red hair.

I was telling a gentleman a while ago about the fact that
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many fraternal organizations have a graying problem, and
sometimes I think politicians and others do, too, but that's
beside the point.

But anyhow, I'd like to welcome the NWTRB, which is
the full board, to Nye County, and especially here in
Pahrump. I understand this is some of the new board members,
and it's one of the first meetings this year, and I must tell
you being here in Nye County is quite an adventure and I hope
you also find it so. And believe me, I don't know whether
you realize it or not, but it's very important for the people
of Pahrump to have you people here. And without trying to
get into somebody else's, whatever they want to say, I think
I'd better shut up and get off the air and say welcome to
Pahrump and I hope you do good.

Thank you very much.

COHON: Thank you, Mr. Copass.

This is a time of change and transition both for
the Nuclear Waste Program and for the Nuclear Waste Technical
Review Board. That statement is not a new one; it seems to
me that ever since I joined the Board about a year and a half
ago, every one of our meetings has been opened with a comment
like that. 1It's a time of change, it's a critical time, it's
a crucial time, and it was always true when that was said
before, but it's especially true now.

I don't need to tell the people directly involved
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7
in the program either about the changes that have occurred or
the changes that we might be going through. I'd like to tell
you about how critical this is. You'wve all noticed I'm sure
that it's 1997. My guess is that the people who work in the
Nuclear Waste Program are not guilty of writing 1996 by
mistake on their checks and on their memos. I think they're
keenly aware of the year, and that 1997 is only T-minus-one,
as it were, 1998 being such a critical milestone in the year.

The Board has undergone dramatic change, the most
dramatic change since it was created. I stand before you as
the new chairman. That's change in and of itself. But in
addition, we have several new members, and that means as well
several departing current members. I want to take this
opportunity to introduce you to the new members, but also to
acknowledge the departing members at the same time. I'm
going to introduce everybody, so don't be put off by this,
members.

Clarence Allen. You have to raise your hand,
Clarence. Thank you. That's all you have to do. Professor
Emeritus of Geology and Geophysics at Cal Tech.

Ed Cording, Professor of Civil Engineering at the
University of Illinois. Pat Domenico, Professor of Geology
at Texas A&M. Don Langmuir, Professor Emeritus of
Geochemistry at the Colorado School of Mines. John McKetta,

Professor Emeritus of Chemical Engineering at the University
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of Texas. Ellis Verink, Professor Emeritus of Metallurgy at
the University of Florida.

Two of our members who are ending their terms could
not be with us today, but I want to acknowledge them as well.
Garry Brewer, Professor of Resource Policy and Management at
the University of Michigan and John Cantlon, retired
chairman, Professor Emeritus of Ecology at Michigan State
University.

These men have provided outstanding service to this
Board. It's been a pleasure and a privilege for me and for
the other continuing members and the staff to watch these
people perform, watch what they've done to shape this Board,
watch what they've done to educate all of us, members, staff
and people involved in the program as well. They are large
16 shoes to fill indeed. We will do our best.

Please join me in acknowledging and thanking these
people for what they've done for us.

(Applause.)

COHON: Well, John and Jeff, we are now the old men on
the Board. And I would like to introduce them to you, though
most of you know them already. John Arendt. John is a
specialist in the nuclear fuel cycle and inspection of
radioactive material transportation, and has worked in those
fields for many decades.

Jeff Wong, who you'll be seeing more of shortly,
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John as well. He is science advisor to the director of the
Department of Toxic Substance Control of California
Environmental Protection Administration.

Now, as I mentioned, we have several new members,
six in total, with, we expect and hope, two more to be
announced soon. These six people were appointed by the
President ten days ago and we rushed to get them plane
tickets and get them to clear their calendars so they could
be with us today. Three of them are actually in this room
and you'll see them in a moment.

The other three are in the State of Nevada but not
here. They happen to be in a big tunnel that you all dug not
so long ago, and they'll be joining us tomorrow, and tomorrow
I'll ask them to stand up so you can see who they are as
well.

Let me introduce the missing members anyhow at this
time. Florie Caporuscio is senior geochemist in the Los
Alamos Office of Informatics, formerly Advanced Sciences,
Inc. He received a Bachelor's Degree in Geology at the
University of Massachusetts in 1977, and a Ph.D. in Geology
from the University of Colorado in 1988.

Before assuming his current position, he served in
a variety of capacities, as a geologist at the Los Alamos
National Laboratory, as a Post Doc at the University of Pavia

in Italy. He was acting section chief for the WIPP Technical
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10
Review at EPA, and he took up his current position in 1993.
His focus is on nuclear waste, and has been his career,
particularly in characterization of geologic media.

Norman Christensen is dean and professor at the
Nichols School of Environment at Duke University. Norm
received his Bachelor's in Biology at Fresno State in 1968
and his Ph.D. in Biology at Santa Barbara, U.C. Santa
Barbara, in 1973. He's been at Duke ever since, rising
through the ranks and became dean, his current position, in
1991.

Norm is an ecologist who focuses on disturbance and
its effects on the structure and function of ecosystems and
especially shrub lands and forests.

Debra Knopman is Director of the Progressive
Foundation Center for Environmental Economics. She received
a Bachelor's Degree in Chemistry from Wellesly in 1975, a
Master's Degree in Civil Engineering at MIT in 1978, and a
Ph.D. in water resources and geology from Johns Hopkins
University in 1986.

She's had a varied career. I didn't say checkered;
varied career. After receiving her Ph.D., she worked for Pat
Moynahan as an assistant for two years before becoming a
professional staff member with the Senate Committee on
Environment and Public Works. She then put in a stint with

USGS where she was staff hydrologist, rising through the
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11
ranks to Chief of Systems Analysis Branch at the Survey from
'91 to '93.

From '93 to '95, she served as Deputy Assistant
Secretary for Water and Science in the Department of
Interior. That's the branch of the Interior that has the
Bureau of Reclamation, USGS and the Bureau of Mines under
them.

Debra is an expert in ground water and policy.
She's focused particularly on ground water monitoring network
design and in other capacities on water policy.

The other three members who are with us today in
this room, Daniel Bullen, and Daniel, now you have to stand
up. They have to see the full body.

BULLEN: Thank you.

COHON: Thank you. He's Program Coordinator and
Professor of Nuclear Engineering at Iowa State, where he also
received his Bachelor's Degree in 1978, after which he got a
Ph.D. in nuclear engineering at Wisconsin in 1984.

He's worked at Lawrence Livermore National
Laboratory and in private industry. He started his career in
academics at N.C. State in 1989, followed by Georgia Tech,
and then returned to Iowa State in 1992 to assume his current
position.

Believe it or not, he's an expert in performance

assessment, as well as barrier systems in nuclear waste
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disposal. He's worked and works on the radicactive effects
on materials as well. Welcome Daniel.

Priscilla Nelson is a Professor of Civil
Engineering at the University of Texas. She's currently on
leave from that position to serve as the Director of the
Geomechanics, Geotechnology and Geo-Environmental Systems
Program at the National Science Foundation.

Priscilla received her Bachelor's Degree in
Geological Sciences at Rochester in 1970, a Master's in
Geology from Indiana in 1976, an M.S. in Structural
Engineering from Oklahoma in 1979, and a Ph.D. in
Geotechnical Engineering at Cornell in 1983.

She's a Peace Corps volunteer in Equador. She
worked for a private company in Alaska out in the field. She
took a job teaching in Texas in 1983, where she's been ever
since, except for her current stint at NSF. She's an expert
in rocks and underground construction, and we're very pleased
to have her join the Board.

I should point out that she's also a member of the
National Academy of Science's Board on Radioactive Waste
Management.

Alberto Sagues is a Professor of Civil and
Environmental Engineering at the University of South Florida.

He received his Bachelor's Degree in Physics from the

National University of Rosario in Argentina, from where he
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hails, in 1968. He received a Ph.D. in Metallurgy at Case
Western Reserve University in 1972.

He's been at South Florida since 1985. Prior to
that, he had a stint as a visiting scientist at the Nuclear
Research Center in Germany. He worked at Argonne National
Laboratory. He was on the faculty at the University of
Kentucky before taking up his current position. He's an
expert in corrosion.

Welcome again to all our new members. We know we
have a challenge before us, but we look forward to it.

Let me turn now to the meeting itself, now that we
have the introductions behind us. We designed this meeting
keeping in mind the fact that we would be in Nye County. We
wanted to choose topics and expose them and pursue them in a
way that is especially relevant to the people who live here.

We chose, therefore, today total system performance
assessment and transportation. Those will be our two major
focal points.

As you know, total system performance assessment
has emerged as a key element in the DOE program, as it must.

It's become a focal point for viability assessment and a
focal point for suitability determination. It's become the
basis for the revised site characterization criteria and it's
certainly the focal point for NRC and EPA in thinking about

their standards. 1It's, therefore, critical that we be, and
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14
the citizens of Nye County, be fully informed about TSPA.

If a repository is opened in Nye County, there will
be a substantial number of shipments, as there must be, of
nuclear waste to get it to the repository. Transportation is
a key issue, therefore, and one that is receiving increased
attention by DOE. It always has received attention, but that
has picked up in activity, raising some interesting questions
about the role of the private sector, among others, and we'll
be exploring that this afternoon.

Tomorrow, which we'll get to when we get to
tomorrow, but I just want to preview for you, we'll be
receiving presentations on some of the key technical
investigations that DOE has been carrying out at Yucca
Mountain. And in particular, we'll be focusing on the plans
to reduce the uncertainties associated with the hydrology in
that portion of Yucca Mountain where spent fuel and high
level waste is being placed, if it is placed.

Before I turn the meeting over to my colleague,
Jeff Wong, let me just point out some logistics. There will
be a public comment period at the end of both days. And if
Mr. McGowan is here, let me assure you we know about your
time constraint and we will accommodate you.

Because several of the Board members, three to be
exact, are visiting the site today and could not be here, we

elected to videotape this meeting. Don't be put off by that,
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but you want to make sure you look your best when you're up
here.

Finally, microphones are very important, and it's
also very important that for the benefit of the people
transcribing and recording this meeting, that you identify
yourself before you start speaking. Okay? Those are the
ground rules, and if you break them, we will remind you.

With that, let me please ask Jeff Wong to take the
podium.

WONG: Good morning. Can you hear me out there? My
name is Jeff Wong, and I got to be the session chair today
because now I guess I'm one of the old members. I find that
kind of amusing. And I'll be the chairman for this morning's
session, and since I'm from California, in the tradition
found in the west, I'm going to change the order of the
agenda. I'm going to ask that Dr. Paul Stern and Dr. Abe Van
Luik change places, so Dr. Paul Stern will be first.

I'd like to say that I do appreciate the hard work
that goes into this agenda. This is not a rock concert of
the Grateful Dead, so there are no warm-up acts. Each one of
our presentations are important to all of us in understanding
what the TSPA and the role it will play in site suitability.

TSPA is taking on a critical role in the civilian
and radioactive waste management program. The DOE is

currently performing the fourth generation of TSPA. It will
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be released as a part of its viability assessment. The DOE
has currently proposed revisions in 10 CFR 960 and its role
in the site suitability decision. Again, if adopted, those
guidelines will be used to decide whether or not to recommend
Yucca Mountain as the site for development as a repository.

Also, we understand that the NRC is considering
revisions to its regulations; that it will make the yet to be
promulgated EPA environmental standard. These revisions may
also rely heavily on the TSPA.

Over the years, the Board has recognized the value
of conducting such analysis. Yet it also realizes that the
way in which they are performed can make an enormous
difference, both in terms of their technical gquality and in
terms of their credibility within the technical and lay
community.

Today's session looks closely at the gquestion of
how to make the TSPA as transparent as possible. We have a
number of excellent presentations that will examine this
guestion from a variety of perspectives. It's our hope that
the DOE will find some of this information useful in terms of
its lessons and how they can be applied to their effort as
they carry out performance assessment during the next few
years.

So our list of speakers includes Dr. Abe Van Luik

from the DOE and Dr. John Austin from the NRC, Pierre Barber,
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Gerald Ouzounian from France, Dr. Paul Stern from the NRC,
and Ms. Judy Treichel from the Nevada Nuclear Waste Task
Force.
So with that, I would like to invite Dr. Paul Stern
up here to give our first presentation. Dr. Paul Stern is
with the National Research Council, the operating arm of the

National Academy of Sciences, and the National Academy of

Engineering.
He has recently published about six months ago a
major study entitled Understanding Risk. This study, which

Dr. Stern directed, formulates ways, important ways how risk
assessments ought to be conducted. The key idea that came
from the study is that risk assessment must be a
deliberative, analytical process in which the public has a
central role in all the states.

Dr. Stern?

STERN: Thank you. I guess as my first wvisual aid, I'll
wave a copy of the report. There it is. 1I'll talk about it
some, and I am going to be going back and forth from time to
time to the transparency projector.

We produced the report Understanding Risk was a
result of a request from quite a variety of federal
government agencies, this is a list of the members of the
committee, to look very broadly at the question of how do we

make informed decisions about risk to human health, safety
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and the environment. The responses included the Nuclear
Regulatory Commission, the Department of Energy, but they
also included the Department of Agriculture and the Center
for Disease Control, and on and on. The EPA sent lots of
responses.

And because this is a broad scope, we put together
a committee with a broad range of people, some who are
familiar with the nuclear waste issue, but also people who
are familiar with other kinds of things. We'wve got
ecologists and epidemiologists and toxicologists and
expertise in physics and chemistry, communication, and we
even have a philosopher of science, somebody who studies
science policy, gquite a range of expertise in different kinds
of risk.

The context of the study was a continuum of
dissatisfaction and controversy over risk decisions, and a
widespread belief, at least in a number of federal agencies,
that risk characterization somehow was at the center of the
problem, that clear and concise characterizations of existing
information about risks, costs and benefits would lead to
informed and acceptable regulatory decisions.

There was a presumption on the part of a lot of
people that when the committee formed, as committees
sometimes to, it gquestioned the gquestion, questioned the

presumption, and wound up through deliberations restating the
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problem as not as many saw the problem of how to translate
existing information from the language of scientific and
technical experts, to the language of other kinds of people,
including the heads of government agencies, not so much a
translation problem, but a problem of how to develop decision
relevant understanding. It's not quite the same thing.

The committee paid a lot of attention to what kind
of a process could produce decision relevant understanding,
and concluded that only the process that did that would lead
to good risk characterization. So there's a strong focus on
the process, as a result of which the committee came up with
a slightly reformulated definition of risk characterization.

It might look familiar, but when I go into it in a little
bit more detail, you'll see how it's somewhat different from
the old view.

Risk characterization is a synthesis and summary of
information about a potentially hazardous situation that
addresses the needs and interests of decision makers and of
interested and affected parties. The idea is that in a
democracy, anybody who cares enough about the issue has the
ability to get involved at some point or another, and they
are decision makers, or potential decision makers.

Risk characterization is a part of decision making
and depends on an iterative, analytic-deliberative process.

That's a bit of jargon, and I'll explain as I go along.
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There are several implications of that definition that
deserve to be elaborated. One is that a risk
characterization has many users. It's not used only by
legally designated decision makers such as government
officials, but also by anybody who might be interested in or
affected by the ultimate decision and can become involved in
the decision.

So risk characterization should be useful to
multiple parties with different interests, concerns and
information needs. It should be basically user-driven or

decision-driven rather than being determined by available

information.
Secondly, risk characterization requires broad
understanding of the relevant losses, harms or consequences

to the interested and affected parties. For some decisions,
the only things that matter to anybody are consequences to
human health and environmental quality, but sometimes there
are other kinds of concerns, including things like
geographical, racial or economic equity, informed consent and
so on.

So it's necessary for understanding risk not only
to get the science right, but to get the right science so we
address the needs of those who are involved in the decision
and their concerns.

The third point is that effective risk
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characterization depends upon the process involving iteration
and feedback. Now, those are a lot of jargony terms. One
way to think about it is to contrast what the committee is
talking about with this familiar diagram that many of you
have seen before about risk assessment and risk management
that has risk characterization down here, and it is basically
an effort to summarize available scientific and technical
information on these things. 1It's fed across this line into
a decision process where public officials consider basically
the science as well as the stuff on the left here, and the
other issues that are involved in decision making in making a
decision. And it's kind of a linear process. Everything
feeds into this funnel and this funnel, and the decision
comes out.

What the committee came up with is another diagram
that was their attempt to describe a somewhat different kind
of process that's not linear and in particular, is
characterized by feedback. And there's a lot of loops here.

There are a few things to be stated about the diagram, and I
think they'll come out here. If not, you'll ask me.

Now, again, iteration and feedback contrasts with
the common notion of a linear process where there's an
analysis and then a risk characterization that feeds into a
decision. The risk decision process does include several

steps that can be arranged in a logical progression. You see
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them going from left to right, and the top half of the big
arrow on the left. But there are also important feedbacks.

The demands of risk characterization, that is, the
need to inform the participants in the risk decision, should
affect the steps that precede the act of summarizing the
scientific information, such as formulation and information
gathering. But before you do that, you need to think about
what the decision requires, what do the people involved in
the decision need to know.

The next major point is that risk characterization
depends on an analytic-deliberative process. We see analysis
and deliberation going through the whole process in the
diagram. Analysis involved systematically applying theories
and methods from natural science, social science,
engineering, decision science, mathematics, logic and law.

Deliberation includes the methods by which people
build their understanding or reach consensus through
discussion, reflection, persuasion and other forms of
communication. And it may include interaction between
experts and others. Scientists deliberate, politicians
deliberate.

To understand risk, you tend to need a deliberative
process, and it includes lots of kinds of people. As you see
on the left of the diagram, public officials, natural and

social scientists and interested and affected parties all
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have roles to play in the process that leads to understanding
risk.

The next point is that problem formulation is of
paramount consideration. To address the needs of decision
participants, you need to get the right science, which means
asking the right questions. Often it's not obvious how to do
that. Hazards can have multiple effects and different
participants in the decision may be concerned about different
ones. A set of realistic options may determine the
information needed, and a set of realistic options might be
in dispute.

Consequently, the questions that are asked of
analysts need to be determined in consultation with the
decision makers and the interested and affected parties.

This is one of these loops. You need to think about the
decision before you start on the science in order for the
science to be decision-relevant.

The next major point is that effective risk
characterization depends on appropriate representation,
involvement and participation of the interested and affected
parties, involving an understanding of risk by helping
develop an acceptable formulation of the problem, identifying
the issues that cause greatest concern and for which analysis
is needed, providing information for improving the analyses,

deliberating about the meaning of the information and helping
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to determine how to summarize information useful, resourceful
and addresses the parties concerns. It can also help ensure
that those who may be affected by the risk decision are
sufficiently well informed and involved to participate
meaningfully in the decision.

And a final general point about this model is that
the appropriate level of effort for a risk characterization
is situation specific. The committee believes that analysis,
deliberation and participation have too often been
inappropriately restrictive in the processes leading to risk
characterization. But at the same time, the most extensive
and expansive conceivable efforts in these directions are
only rarely warranted. Judgment is critical in determining
the amount, content and timing of analysis, deliberation and
participation. They're appropriate for supporting a
particular risk characterization.

I should not stop here without saying to this
audience that when the committee was considering the
different kinds of risk decisions that are made in society
and trying to come up with a classification of types, the
type that we refer to as the wide-impact decision, of which a
permanent nuclear waste repository is considered to be a
paragon example, is the kind of thing where you're most
likely to need the greatest amount of coordination,

involvement, deliberation at various steps in the process.
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And if anything needs it, this needs it.

The committee identified five criteria for
successful risk characterization, and there they are. First
is get the science right. It should go without saying to a
group like this, but it's very important. The analysis
that's done should meet high scientific standards, taking
into consideration the level of effort that's possible for
the analysis.

Secondly, which doesn't without saying, get the
right science. The analysis should address the significant
risk related concerns of public officials and the spectrum of
interested and affected parties, with emphasis on the issues
most relevant to the decision. To get the right science, you
have to find out what gives you the answer.

Thirdly, get the right participation. The
analytic-deliberative process should have sufficiently broad
participation to ensure the important decision-relevant
information and user process, that the important perspectives
are considered, and that the parties' legitimate concerns
about inclusiveness and openness are met.

The fourth criteria is to get the participation
right, which means that the analytic-deliberative process
should satisfy the decision makers and the interested and
affected parties that it's responsive to their needs, by

adequately taking their information and concerns into
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account, consulting, and then want them to affect the way
risk problems are defined and understood.

And, fifth, developing an accurate, balance and
informative synthesis. The risk characterization should
reflect the range of knowledge and perspectives, satisfy the
parties that they've been adequately informed, and treat the
limits of scientific knowledge with an appropriate mixture of
analytic and deliberative techniques. And we can come back
to that in the question period if anybody wants to.

The five criteria are related to each other. To be
decision-relevant, risk characterization needs to be
accurate, balanced and informative. That requires getting
the science right and getting the right science.
Participation helps ask the right questions of the science,
check the plausibility of its assumptions, and ensure that
any synthesis is both balanced and informative.

Finally, some implications for organizations that
are responsible for characterizing risk. The first is that
those organizations should begin by developing a provisional
diagnosis of the decision situation so that they can better
match the analytic-deliberative process to the needs of the
decision, particularly in terms of the level and intensity of
effort and representation of the parties.

They need to consider what kind of a decision it

is, what the type of risk is, the state of knowledge, who the
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affected and interested parties are, what their likely
concerns are, legal constraints, organizational issues, and
doing a characterization of available time and resources, and
so forth.

They need to tentatively plan the level and type of
effort appropriate for the situation. 1I'll throw up one more
transparency here. I'm not going to talk about it, but it
identifies the range of questions that need to be considered
in the diagnostic process.

They need to consider whether routine procedures
can appropriately be applied, or whether the procedures
should be modified or new procedures developed. And the task
that's facing you, in each situation, it doesn't probably
make a lot of sense to directly adopt something that's been
used somewhere else.

The responsible organizations need to secure the
appropriate participation, involvement or representation of
the spectrum of interested and affected parties. 1In
assessing the risk characterization, the organization should
consider who needs to be involved. The operative question
should be not whether to involve the parties, but how to
involve the parties and in what steps.

The process needs to be designed so as to integrate
analysis and deliberation at all steps, and to make the

deliberation appropriately broad. It's important to
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emphasize proper formulation. This has been a particular
sticky point with the work that you are doing.

It's important to build an appropriate possibility
in the process leading to risk characterization and to plan
for iteration and for revisiting things if some new
information comes out. The original diagnosis of the
situation is only provisional. When the parties are fully
participation, there might be good reason to modify the
process.

It's also important to enhance the organizational
capability to conform to the principles of sound risk
characterization. To organize the full range of analytic-
deliberative processes, the organizations responsibly may
need to make special efforts to acquire analytic expertise
with regard to ecological, social, economic or ethical
outcome. It might turn out to be important to make
organizational changes, and especially to learn from
experience such as with research and evaluation efforts.

Unfortunately, the committee was not able to write
a prescription for how to organize an analytic-deliberative
process. It really is situation-specific. There's not a
whole lot of research on how to do it well, and we need to
learn as we go.

Finally, it's important to consider the analytic-

deliberative process in terms of the potential benefits and
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costs to the organization's budget and to society.
Organizations should be prepared to incur short-term costs or
delays in the process leading to risk characterization if
they judge that these roles incur more serious difficulties
with decision making later on.

And the committee quotes the old carpenter's maxim,
"Measure twice, cut once; measure once, cut twice," and it
advises that a lot of effort be made to get it right the

first time.

I think I'll stop here. There's a lot more to say,
but I'll try to be responsive to people's questions. I see a
hand back here. Who can I recognize?

WONG: All right, do we have any questions for Dr.
Stern? We'll take comments or questions first from the
Board, Board Staff, and we'll take comments later from the
public at the end of the session.

STERN: At the end of the morning session?

WONG: Yes.

STERN: Okay. I won't be around at the end of the
afternoon, so if that's an issue, you need to know that.

WONG: Okay. We'll get to you, sir.

COHON: Did the committee discuss the consequences of
not following the kind of process that you laid out? And if
there are some past examples that the committee discussed or

identified?
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STERN: Of not following the process?

COHON: Right, what kind of disasters may happen.

STERN: Boy, is that a question. No, and I'll tell you
why. The issue of a permanent repository for high level
nuclear waste concerns at least a number of people on the
committee, the classic case of what happens when somebody
figures out what analysis needs to be done.

It seems to some people on the committee, I don't
know the situation in detail, that the history of this
particular problem has been one where a decision was made
about what kind of analysis is needed, namely a whole series
of technical issues about the geological and other kinds of
permanent ability of a particular site to contain the
radioactivity and so forth.

Without checking to see what the concerns are, you
know, other kinds of concerns keep coming up. And it's even
more complicated than that, of course, because by act of
Congress, there was a restriction on what could be analyzed.

You now have to look at one site, and it's separate from the
question of the risks associated with the alternatives to
putting a repository at that one site. But I'm not going to
try to pass judgment as a non-expert in this on this
particular problem, but it's one that's been contentious for
a long time and it's likely to continue to be contentious for

a long time.
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I think in the opinion of a number of members of
the committee, one of the reasons for that, but not the only
one, was the use of a kind of a linear model where you say we
do the technical analysis, then we get the results, then we
give it to the political process and they deal with it from
there, and we get reactions from that.

COHON: Just to pursue my guestion, what you just said
was valuable and I'm glad you said it, but it's not what I
asked you.

STERN: Okay.

COHON: What I wanted to know is whether the committee
identified any other problems that needed to be handled in a
linear fashion that resulted in either disaster in the
decision making sense or a difficult process.

STERN: EPA deals with a lot of issues where the result
is years and sometimes decades of information focused on
details of risk assessment. You know, they may be in the
middle of this with dioxin where you have a generic risk
assessment, but is a particular problem because it's supposed
to be useful for a wide range of decisions, where each
decision has a bunch of concerns of the interested and
affected parties.

But the EPA dioxin risk characterization was also
this kind of thing where you need to know what the health

effects, and then more recently, some of the ecological
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effects of dioxin are, and the presumption is that once we
know that, everybody involved will feel sufficiently informed
that they can make decisions on policies related to dioxin.

But EPA runs into this all the time. That was an
agency that was very much in the minds of a number of
committee members, DOE as well.

LANGMUIR: I was interested in the approach and request
for the systematic way of doing the thing. What concerns me
is the reality of it, the fact that essentially every risk
you approach with this methodology has already been analyzed
in some way, usually incorrectly, by politicians and reacted
to by special interest groups. You have all that baggage to
walk into with this approach. And even if you didn't have
that baggage, if you start out on a new problem that had
risks with this approach, how would you keep it from getting
to the news media, to the special interest groups and having
them mess up the nice objective way that you view the
problem, and make it very difficult for you to bring closure
on this approach.

STERN: Well, the committee thought about that a lot,
and there's a chapter in the report on implementation, which
unfortunately doesn't have a silver bullet. You know, no
matter how well you do it, there's always some potential for
somebody, and there were some cases that the committee looked

at where, for example, there was a case where EPA tried to
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organize a regulatory negotiation on the effect of by-
products on water, where they were going to try to come up
with a standard.

There was analysis built into that, but they got a
whole bunch of stakeholders around the table and they tried
to figure out what kind of a standard there should be and
what kind of additional analysis they ought to have so that
they could revise the standard in the future if the analysis
showed a need for that.

And it worked very nicely, except that one of the
stakeholders boycotted the process and waited for it to act
and then went to Congress and tried to undermine the result.

That does happen, you know, and it tends to happen with
highly contentious issues, and you're dealing with one.

Another thing that tends to happen is that there's
always at least one interested and affected party in the
process that benefits from dragging the process on, and they
would like to deliberate ad infinitum if they could. And we
thought some about how you--when to do the enclosures.
Ideally, what you want to do is try to come up with some
rules for closure in advance that all the participants will
sign onto so that they'll be embarrassed if they go back on
their word.

Sometimes you can't and sometimes the agency is

responsible for the process, has to make a unilateral
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decision, and we thought a little bit about that and other
defensible criteria for doing that, and came up with some.
You know, when the deliberation stops bringing in new
information that you need to consider for the analysis, you
seem to have come to a point of diminishing returns and you
can maybe defend closing the process up.

But there are no guarantees. The hope is, and it's
based more on the lessons of bad examples than on the lessons
of good examples, the hope is that if you have a process like
this, you're less likely at the downstream end of it to have
parties who are so dissatisfied that they're going to tie the
thing up endlessly.

You know, you folks are dealing here with probably
the most difficult risk management problem facing the
country, and I was saying to Dan Magley the other night the
country has sort of dug itself into a big hole, in a manner
of speaking, with this one. You know, it will take some
creativity and there are no guarantees, but that gives you
some idea of the committee's thinking on the practicalities
of it.

CORDING: Cording, Board. One of the technical or
practical details is how to convey technical information to
non-technical people who are participants in the process.

Did the committee discuss that?

STERN: It did, but mostly in terms of process. I mean,
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we did not try to come up with some kind of a manual for how
to summarize the information. In fact, we drew on a previous
study of risk communication that also wound up looking at the
process, and they recognized that in a sense whatever summary
you come up with with problems like this where there's
scientific dispute and uncertainty, it's always possible to
do more than one summary that's equally true to the
information.

And, you know, when you have a contentious
situation, you're likely to get that. You know, if one
agency comes up with what it feels to be a fair and accurate
summary of the scientific information, it's possible that one
of the stakeholders will come up with a fair and accurate
summary of the scientific information that gives non-experts
a very different impression. And given that that sort of
thing can happen, what it seems that you need to do is to try
a process that involves a range of people to do something
that in some sense builds people who speak to particular
constituencies, can carry a message back in their own way.
And if you do it well, the different messages that you will
inevitably get won't be as conflicting as they have been by
the other process.

CORDING: Just a question regarding how one looks at
risk depending on the person and the experience with it.

There are many times in major projects, engineering projects,
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for example, that the problem is treated somewhat differently
depending on what your experience is and whether you're
working within the range of your previous experience or
extrapolating beyond it. How do you test the assumptions?
How do you observe conditions if one needs to, or in a
situation where you're not certain? Those are all things
that we think about normally as we handle more routine, let's
say, projects. And I wonder if you had some discussion of
that sort of issue.

STERN: Extrapolation is one of the areas. In fact,
deliberation always goes on, and it's normally one of the
technical experts. You know, the case that's the most
prominent case that I can think of is in the risk of cancer
from exposure to chemicals, you know, where you have a whole
set of data and animal models with high doses in the
different species and you have to extrapolate to low doses,
and there's scientific dispute about that. So there's a
discussion among technical experts.

Now, in other cases where you need to make
assumptions, there's also a dispute, and I'm trying to think
about some of the kinds of things that you face, you know,
where you may need more than technical experts, the one that
comes to mind is you have transportation problems where you
need to make assumptions about human behavior basically. You

know, what happens in transportation systems and how the
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equipment is likely to be handled, where it may be helpful
for deliberation about what kinds of assumptions to make for
the analysis to be informed not only by people who know about
trucks and trains and caskets, but also about--sorry, that's
not my field. But, you know, also by people who know about
the behavior of those who manage and operate transportation
systems.

I hope that's responsive.

CORDING: It's a big topic. I don't have further
guestions. Thank you.

WONG: All right, I have just one comment. I look at
your process up there, and I think a lot of the community and
interested public excluded in the present process, could be
excluded even greater in the process that you propose up
there, because many communities and some of the interest
public do not have the time or the resources to meaningfully
participate in that resource.

The EPA experimented with these technical
assistance grants, but stepped back on that, and I know my
own agency has also participated in providing that kind of
assistance to communities so they can participate. What were
your thoughts on that?

STERN: The committee did think about that, and had a
little bit to say about it, and realized that there are

interested and affected parties who don't have the time, who
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don't have the resources, sometimes you have the expertise,
and there is some discussion in the report and it's important
to get that input somehow, and sometimes you may need to do
those sorts of things.

I should also say that there are different ways to
get the participation and representation of the interested
and affected parties, and sometimes it may mean that you need
a farmer at the table and sometimes it may mean that you need
an ecologist who has spent a lot of time talking to farmers
and understands what their situation is. You know, that will
depend on what kind of a decision you're deliberating about.

But the committee did consider that and it said
that sometimes you need to put some resources into making
sure you get that input.

WONG: I know that we're trying to keep to the schedule,
and I'd like to entertain one more question, and that was
from the gentleman who came up from the back.

MC GOWAN: Thank you for your consideration. My name is
Tom McGowan. I'm a member of the interested and affected
human and universal public. I say that for a specific
reason. My question has to do with is it limited to a finite
context or does it extend into infinity. In my view, it is
infinite, in which case how does the public and the future
generations participate, at what point and at what means.

And if not, how is this a tool to assist in performance
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assessment with genuine public input.

STERN: The committee did think about that, and
obviously in one way, there's no answer for, you know, how
can an unborn population speak for themselves. They can't
speak for themselves. And what we need to do is to find some
people who will try to speak for them and to consider that.
Ultimately, it's the people who are alive who have to make
the decisions, and if there are enough of us who care about
the future generations that would try to imagine what they
will care about, we will do it, we have no alternative.

WONG: Thank you.

(Applause.)

WONG: Thank you, Dr. Stern

Okay, we're again trying to keep to the schedule,
and our next speaker will be Dr. John Austin. He's the Chief
of the Performance Assessment and the High-Level Waste
Integration Branch with the United States Nuclear Regulatory
Commission. John will talk about the types of issues that a
regulator thinks about as he views the performance
assessment. We appreciate John coming here today, and I'll
turn the podium over to John.

AUSTIN: The TRB staff asked that I give some specific
examples of where performance assessments have not been
transparent. And if I could have the second chart?

Today, I'll be describing NRC's review of DOE's
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TSPA-95. I will identify the five key topical areas that we
selected for a detailed review so that we could give DOE a
prompt feedback. These five topical areas were ones that
have major influence on total system performance.

I will then make some general observations about
the transparency of performance assessments, and I'll get
into some details of three of the major issues that we
examined in TSPA-95. Those three key areas were the total
system performance, infiltration and deep percolation, and
the third was groundwater dilution.

Finally, I'll make some suggestions on how
performance assessments might be made more understandable and
credible. The third chart?

For our audit and review of TSPA-95, NRC selected
five very specific topical areas of key importance. We held
a technical exchange with DOE in May of 1996. We think that
there was a very positive exchange, that we learned a lot,
and I think DOE learned a lot in that effort.

We transmitted a summary of our comments to DOE in
July, 1996, followed by details that deal with the five key
areas, which were sent in November of 1996.

We are currently wrapping up a broader review of
TSPA-95 and expect to transmit those comments to DOE in March
of 1997. The thought is that as much feedback as the

regulator can give to DOE early, the greater the chance we
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have for influencing the TSPA viability assessment in 1998.

We had addressed, or we will be having a technical
exchange with DOE on April 10, 1997. We believe that DOE is
addressing many of the concerns that we have expressed. This
is based on our review of the TSPA, VA plan that DOE has
published, as well as some of our what we call Appendix 7
vigsits with DOE.

Chart 4, again, the five topical areas that we
reviewed in detail were total system performance,
infiltration and deep percolation, groundwater dilution, how
DOE calculated the temperature and relative humidity, which
is very important for the onset of waste package degradation,
and finally we reviewed the waste package failure modes, what
failure modes should be included and what possible modes
could be excluded from a total system performance.

General observations about performance assessment
transparency. First and foremost, I believe one needs to
have clear and accurate documentation of decisions made and
of the rationale supporting those decisions. This is very
important, because in our experience primarily in the reactor
world, incomplete documentation frequently leads to
significant problems in contentious cases. Where there is
not a clear flow of documentation, hearings, contested
hearings can drag on for many years while the documentation

is attempted to be generated or straightened out.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

42
We have sent this message to DOE numerous times and
we're very encouraged to learn that DOE has drafted a
position for documenting their decisions. That is under
review. One suggestion I would make is that that document be
reviewed by those who have experience in litigation, because
that is where the adequacy of the documentation will be
tested. It will be tested in the hearing process.
Finally, I would note that the Nuclear Energy
Agency, Performance Assessment Advisory Group has a draft
report out for comment, where they observe that incomplete
justification and documentation are relatively common in
performance assessments, and that includes NRC. I would hope
that we are getting better. It is very important not only
for DOE to have a transparent performance assessment; it is
important for the regulator to have transparent reviews and
comments on that. We can learn from today's proceedings as
well as DOE, I think.
And the sixth chart, I'll now be entering some of
the specific issues and examples of the lack of transparency.
In TSPA-95, the results were presented as complementary
cumulative distribution functions of total radionuclide
release and doses. These are very critical to a compliance
determination, particularly as we go into the new arena of
possible dose based standards.

In the results, DOE had varied heat load, backfill,
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infiltration ranges and thermohydraulic models. However,
there was never an explanation of the results in terms of
what factors or basic performance indicators were driving
those results. That would be very helpful in terms of being
able to follow the logic, follow the reasonableness of the
results, and to try to duplicate aspects leading to the
results.

In TSPA-95, it was very difficult to determine the
correctness and the reasonableness of the results and,
therefore, we are performing independent calculations to see
if we can reproduce TSPA-95 results.

On the seventh chart, TSPA-95 identified
distribution of percolation flux as the primary site
characterization issue. Infiltration and deep percolation
are important for waste package degradation and radionuclide
transport through the unsaturated zones. We could not
reproduce the results based on the information in TSPA-95.

Another example here is that there was what we
think is an unsupported assumption that fractures must be
completely saturated for movement through the fractures and,
therefore, they under-predicted the velocity of moisture
flowing through the fractures.

We found that there was not a full correspondence
between the results of their process models and their

abstracted models, detracting from the confidence that we
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have in the overall results.

Because of this, we are not sure whether the
results of TSPA-95 are conservative or are they optimistic.
This also led to some of our technical experts having a very
difficult time following the logic in TSPA-95.

On Chart 8, we selected the groundwater dilution as
an issue to review because this is extremely important in a
dose based calculation. What one considers by way of
dilution of dissolved radionuclides flowing through the
unsaturated zone and reaching the groundwater, how much
dilution you get there is essentially linear to what the dose
is. If there is substantial dilution, the doses will be
substantially lower than if there is not substantial
dilution.

We had difficulty with some of the models that were
in TSPA-95. The stirred tank model was not adequately
supported. There was what we think is basically an
assumption that when the moisture reached the saturated zone,
that it mixed in the top 50 meters of the groundwater.

The advection and dispersion model did not consider
the full range of field data. If you cannot check a
calculation against the data, that draws into guestion the
transparency and adequacy of the models and calculations.

On the other hand, DOE did not consider the

potential for dilution at the pumping end of the analysis.
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That is, in order for there to be a dose associated with the
repository, the water must be pumped from the water table to
the surface, and realistically performing that calculation,
there should be a significant dilution factor. Pumps will
not pump solely from the contaminated zone. There will be
quite a depth from which there would be water pumped, and
that will provide basically a natural dilution of the

radionuclides. DOE is reconsidering the models they used

here.

Finally, I'd like to talk about making performance
assessments more understandable and credible. First and
foremost, they must be logical. Whenever anyone views any

document or reads a novel, one is looking for logic. If you
don't see the logic there, you soon lose interest.

There needs to be clear documentation of what data
is to be used, what significant data should be excluded and
why. Clear documentation of all of the assumptions that are
significant to the analysis, and a justification for models
used and for incredible or possibly credible models rejected.

Third, one must think of who is the audience. 1Is
it the regulator? Is it policy makers or is it the public?
The regulators, we think in terms of adjudication. Can we
defend what we do? Can we understand what DOE has done. For
policy makers and the public, the story is quite different.

In the technical community, scientists tend to talk to other
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scientists, and they're very reluctant to back off from
scientific elegance and scientific precision. But when one
gets away from the scientific community and tries to convey
what is being done, I believe the scientists must give up the

elegance and the precision and seek authority and

communication.
Fourth, for credibility, it is important that all
legitimate concerns be addressed in some fashion somewhere.

Failure to address the concerns, legitimate concerns of
interested people just detracts from credibility of the
analysis.

Finally, I'd like to give a couple suggestions on
how to improve the understandability of performance
assessment. Yesterday, I visited the Science Center for
Yucca Mountain in Las Vegas, and found that a very
educational experience. They've had tremendous efforts
trying to translate very complicated subjects into language
and videos that high school students can understand, lay
people can understand.

I think a possible logical next step that could be
taken is to develop a story book of processes, events,
features 10,000 years in the future, as well as 10,000 years
in the past, the thought being that, one, here is what will
happen progressively, end of institutional control, migration

of water into the repository, whatever number of thousands of
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years, degradation of the waste package, migration into the
groundwater. In 10,000 years, spent fuel maybe looks like--
just giving this picture. But few of us can really
understand what 1,000 years or 10,000 years, what it's really
all about. To give perspective, go back in history. We all
have read history, and here is what happened 1,000 years ago,
5,000 years ago, just to give a perspective on what a

repository is all about.

Another suggestion is that recognizing that
computers can generate animated films. Computers can
simulate nuclear weapons phenomenon. Why can't computers

simulate in a three dimensional fashion what a repository is
doing over the performance period to give a better
visualization to the public and to the policy makers as to
what all of these equations the scientists are solving, to
give a better picture of what it's really all about. This
could be interactive, in which a person could vary the
parameters from high to low. If they want to go outside of
the range program, hit another button and there would be a
lay description of why the range was selected and why we
shouldn't go outside the range.

And finally, the suggestion is that perhaps
intelligent but non-technical people should prepare summary
of a complicated analysis. This has been done, is being

done. Westinghouse at Savannah River had a group of about 15
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high school students summarize their environmental report in
language that everyone could understand.

DOE has an EIS on bringing back spent fuel from
research reactors. Non-technical people wrote the summary of
that, and I'm told that it was very, very understandable.

And finally, I'd like to close by just pointing out
I had one copy and an original of the document prepared by
NRC on communicating risk issues to the public. If you'd
like more, let me know and I'll arrange to have that happen.

Thank you.

WONG: Thank you, John. Questions from the Board? Pat?

DOMENICO: You referred to infiltration and deep
percolation and groundwater dilution, arguably two of the
most important--we discussed dilution and were examined by
simple models, but these are both very difficult problems to
understand. Does NRC have any position on utilization of
simplified models?

AUSTIN: Yes, we recognize that performance assessments
are basically a higher approach on that issue, take your data
and develop process models, very complicated issue, try to
examine what are the key variables, and from that, abstract a
faithful model that would be used in TSPA itself. So, yes,
we recognize the need to develop simplified models, but that
in that simplification, there needs to be a flow of logic and

rationale on why the simplification is faithful to the
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science and to the data.

DOMENICO: Just the demonstration that it's not
sufficient unless it reproduces something we observe?

AUSTIN: Demonstration that they are conservative is a
suitable approach. The problem with relying solely on
conservatism is that it can drive you in an inappropriate
direction. Just as a hypothetical, if you become too
conservative, one might ask for four or five areas within the
repository. If you're more realistic, perhaps two would
suffice. So conservatism can lead to unnecessarily
significant increases the cost. So there is that trade-off.

DOMENICO: Thank you.

WONG: Any other questions from the Board?

ARENDT: A non-technical question that has to do with
transparency. Is this an NRC term or is it a DOE term,
number one. Number two, or is it defined? Number three,
when you're trying to communicate with the public, why do we
use terms like transparency? I saw the term up there as
understandable and critical. I assume that's what
transparency is, i1s understandable and credible. And if it
ig, then why don't you use it in the first place?

AUSTIN: Transparency is not my word. I don't know
where it came from and I consciously do not use the word
transparent for the reasons you're alluding to. But

understandable and credible is what I think transparency
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means. Transparency has too many meanings.

COHON: I have several questions. I find your
presentation very important, giving us this very pointed
criticism of TSPA, which as has been noted, has become the
centerpiece of DOE's program.

First, as a point of clarification, on your
seventh, I guess I won't call it a transparency, if we say
could not reproduce transport simulator based on information
in TSPA-95, does NRC run its own models, their own version of
DOE models?

AUSTIN: We are developing our own performance
assessment. We have gone through two iterations. I think
DOE has gone through three on theirs. And we are embarked on
Version 3 of our performance assessment code.

But one of the reality checks we try to go through
is 1f we were to take DOE's data and put it into our code,
would we come up with the same result. And if not, why not?

Or does DOE have a model approach that we find acceptable so
much so that we can stop this. But, yes, we are developing
our own performance assessment code so that we may make an
independent judgment on the suitability of the application
and suitability of the mountain as a possible repository.

COHON: I believe I heard that NRC was cutting back its
expenditures, its program for Yucca Mountain. Is that

correct?
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AUSTIN: Our appropriation has been cut back. NRC is
not cutting back. The appropriation has been cut back.
Without getting into carryover and all that, it is down
several million dollars from the starting point of 22 million
from the nuclear waste fund. What we are appropriated for
high level waste, we spent.

COHON: Will you be able to continue this work on TSPA?

AUSTIN: The TSPA effort is one of the highest priority
efforts because of its importance to compliance
determination. So our whole program is being restructured to
focus on those aspects that are most important to
performance. We've broken it into ten key technical issues.
With the budget reductions, we have stopped work at the
Center for Nuclear Waste Regulatory Analysis on three of
those key technical issues, with the rationale that we may be
able to catch up at application time, assuming the budget
request. But performance assessment would be the last to go.

COHON: Back on your overhead Number 7, the poor
statistical correspondence between process-level and
abstracted calculations. This surprised me because my
understanding is that the abstracted models are derived
basically from process-level models, specifically to achieve
a certain statistical correspondence. So if my understanding
is correct, for this observation to be made is to basically

say the whole procedure they went through is knocked out. So
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is my understanding correct, and second of all, if it is,
what is your observation?

AUSTIN: There are a variety of methods of going from a
process model to an abstracted model. The more complicated
the process model, the more challenging it is to go to an
abstracted model and still be faithful. These are pioneering
efforts, unprecedented efforts, and I am not surprised that
we found this area. We have difficulties ourselves going
from process models to abstracted models.

And I should mention, you started out by saying
it's very important about these pointed criticisms that I
have made. First, I was asked to point out problems in
understanding. Here is areas for improvement, but there are,
I believe DOE has come a long way from TSPA-93. But, again,

I'm not surprised of the difficulty going from the

abstracted.
COHON: Do you mean that the degree of conservatism in a
particular parameter, let's say, was unknown or that, which I

find that that would be just not acceptable if that was the
case, or do you mean that there's some derived level of
conservatism based on a combination of various assumptions
about parameters?

AUSTIN: Well, one thing, for example, narrow the
parameter to a range, but to propagate that through to an

ultimate result, may be a very complicated, lengthy
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calculation. One could demonstrate that using the upper end
of the range only with the simple model flowing through in
the abstraction, that you have bounded the calculation, and
DOE is free to lay out that kind of logic anywhere in the
performance assessment.

On the other hand, if one has, for example, the
stirred tank model with an assumption of 50 meter mixing
without adequate justification, we know, or we would conclude
that that is not conservative. Therefore, we would look to
something different or a better justification. So that it is
we, in making the reasonable assurance determination that the
performance assessment bounds or faithfully gives a
reasonable estimate of what the risk is, we look for areas of
conservatism, reasonable conservatism, and areas for where

there might be an optimistic--no infiltration would be

optimistic.
COHON: But that's different from your point here.
That's not how you know the degree of conservatism. That's a

degree of conservatism that you don't find acceptable. You
know what it is, but you don't like it.

AUSTIN: 1If, in a calculation involving many of these
steps, it may be that some are conservative, some are non-
conservative. What's the bottom line?

COHON: I think that's a crucial point, because it seems

to me that the way the program is headed would be complete
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reliance on TSPA for suitability determination. But the real
qguestion will be uncertain. I mean, that's the real
quantification, and not whether a particular design meets the
different standards and the degree of certainty with which it
meets it or not. So I'm glad to have it. Thank you.

LANGMUIR: I'd just like to have you revisit, you were
giving a specific example for purposes of affecting your
points, and you happened to break one up that was interesting
to a lot of us on the hydrology or chemistry side of things,
and that is the DOE assumption of the 50 meter mixing zone,
which is critical to the long-range dosage. I presume you
have some folks in NRC's organization who would have some
opinions of their own about this, and I was curious if anyone
had expressed opinions within your organization or its
contractors about the acceptable or the wvalidity, if you
like, of the 50 meter mixing zone, rather than simply
reacting to DOE's proposal. Have you thought about it in
your organization?

AUSTIN: We have hydrologists that have reviewed this.
They were there, a technical exchange with DOE last year
expressing the concerns of this assumption. We have
documented that concern in May and in November of last year.

But this issue may be moot, in that DOE is revisiting its
dilution models in preparation for TSPA/PA.

But, again, even at the technical exchange, I think
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DOE recognized the need for better justification. But we
have continued on trying to document these concerns to give
DOE a better feel for where the regulations are coming from.
We feel that the more we have these kinds of feedbacks to
DOE, and we learn from them through our feedbacks, that the
greater the potential for success of complete application.

ALLEN: Clarence Allen. Let me ask a very general
almost philosophic point of view here. Why should the
public, why should our political leaders have any reason to
believe your technical experts at the NRC any more than those
from DOE, the State of Nevada?

AUSTIN: We take an oath of office to be independent
regulators. The law says that NRC shall license any
repository for high level waste and spent fuel. We have a
hearing process which is composed of administrative judges,
technical folks. Typically, it's a panel of three that sit
as judges. We go under oath before those judges and DOE
would go under oath before those judges to lay out the case.

They must make findings of fact, findings of law, and we get
judged upon the adequacy of the NRC's staff effort, the
adequacy of the applicant's effort.

This then is all reviewable in the appeals court.
It's part of the checks and balances to assure that there is
reasonable assurance that the public health and safety is

protected. We're independent. We're paid to do the job that
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Congress has asked us to do, has told us to do.

ALLEN: Well, how can we be guaranteed you have the
competence to do so, as compared to the other reasons?

AUSTIN: The capability and challenge of any of the NRC
staff that goes into a hearing is challengeable. If a party
does not think that they are qualified to speak on the
subject, they can challenge them. It's almost like a court
of law. I could not go in and testify on tax law. It would
be found totally unacceptable by an opposing attorney. So,
you know, the qualifications are reviewable when challenged
in the hearing process, so the public will have a chance, we
will lay our technical analyses and technical experts out
there, and have at it.

DOMENICO: I think there are qualified people on both
sides always.

AUSTIN: Yes.

DOMENICO: I don't think that's the issue. I think, for
example, you said something about you could not reproduce the
transport simulated information. Frequently, even the same
processes will give two different results. So that's really
not surprising. And another thing is I thought that when you
talked about the degree of conservatism, you weren't talking
about parameters, you were talking about the results.

For example, 50 feet mixing zone may certainly not

be conservative, but the total aspect of the mixing model may
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be conservative in itself, and just may be conservative
enough to determine that. Now, I'm not saying that it's so,
but it could be so, and that could be demonstrated eventually
if we get some good results from the dilution tracing tests,
and then you get to see what kind of dilution you're getting
and then maybe you could say something about effective
values. I would challenge efforts on either side. I think
this is a very complicated problem and we're going to be

doing things that brings up these differences in results that

you get.
AUSTIN: I totally agree there are competent people on
all sides of this issue. It is very healthy to have the

exchanges that we have through this documentation. If we
cannot reproduce the results, that is not necessarily a fatal
flaw. We need to know the reason why it can't. If models
produce different results, it is better to discuss them and
understand why now rather than in a contentious lawyer-driven
hearing process.

So, again, I think and I would hope all interested
parties are building on their knowledge base as we go through
each one of these iterations, and if we have some surprises
and differences, let's work them out peacefully together and
go on.

WONG: Okay, going from this Board to the other Board.

BULLEN: I'm Dan Bullen. I'm the Board designee. I
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have just a couple of comments that you may not even need to
respond to. Specifically with respect to your suggestion for
improving transparency or improving understandability, your
animated video was a great idea, but I'd like to toss a word
of caution out. One of the favorite videos in my family at
home is Jurassic Park, and my children are completely
convinced that those dinosaurs are real. So whatever you put
into an animated video may or may not be acceptable to the
public.

And the second point I want to make is that I agree
that to make TSPA transparent, you have to tell a story, and
I think to tell the story, you have to start at the beginning
with what are we trying to do, describe in layman's terms the
assumptions that are made and the processes that you want to
model, and then come up with a result and try and talk about
the effects of that result on the population nearby. And if
you make that story credible, it has to be able to be
readable by my 13 year old daughter, and I think if you take
a look at your story board and you make sure that whatever
you put out for TSPA that's got to go to the public to be
transparent, it has to tell the whole story, not in terms of
equations or in terms of how many experts you have, but in
what are we trying to model, what are the effects of the
model and how convinced you are that this may actually be the

case.
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That's all T had to say. Thank you.

WONG: Are there any more questions? Leon?

REITER: Leon Reiter, Board Staff.

John, I just wanted to ask you one thing about the
technical exchange also. Something came up that appeared to
make me a little bit uneasy, and that was that apparently
there was an attempt, because of difficulty in understanding
parts of the TSPA-95, there were attempts by some of your
consultants to contact people who had actually carried out
the TSPA, and that was viewed negatively, direct
communication, viewed negatively by the NRC. Am I correct on
that?

AUSTIN: Well, unfortunately, I could not attend that
technical exchange. And when I signed a letter transmitting
the summary of our comments to DOE, it was May of 1996, I
thought I was signing a letter that just said here it is, and
for those receiving it, they read it and they seemed to think
there was something very negative in it, which I didn't see.

And the staff that worked with me in writing that letter did
not express any negative thoughts about the exchange with
DOE. In fact, the feedback I got from the technical people
was that it was a very informative, positive, technical
exchange.

We have varying personalities within the staff, as

does DOE, and some people may naturally come across a little
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more negative, when for those who know them, that's a

positive.
REITER: I'm sorry, maybe I didn't make myself clear.
The question is if the scientists at the Southwest Research

Institute viewed the TSPA and didn't understand something,
had a question, the logical thing would be call up somebody
who conducted and carried out the TSPA and say what did you
mean by it. And apparently, there's some objection from the
NRC to doing these informational kind of clarifications.

AUSTIN: Good point. The Commission is committed to
conducting the pre-licensing reviews of DOE and the public.
We're a full disclosure agency. We try to have exchanges as
much as possible in a public forum, none of this closed
doors, behind the scenes, smoke filled rooms; that, you know,
we get out and into the open. And, yes, there are phone
calls between technical folks on what did you mean by this,
but there is wvalue in having a public record where these
things are clarified as opposed to all right, I never need to
bring this up again because so and so explained this to me
over the phone.

That is not a document we could ever reference, and
in fact in licensing reviews, I have had safety evaluations
where it is a phone conversation that served as the basis for
the judge. That's inadequate. We need to have a document

that says here is how we resolved this. Here is the concern
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and here is how we resolved it, so that anyone can go into
the public document room and try to find the paper trail.

So, yes, it may be a little more painful and not appear
to be efficient to raise these in a public meeting in Las
Vegas as opposed to just getting on the phone and getting
clarification, but they do happen, but it still has to be
done in public if it's relevant or significant.

MC GOWAN: 1I'll be uncharacteristically transparent.

In view of the sequentially ordered determinations
by DOE regarding suitability application, followed by EPA
that was consistent to revise standards, compliance and
followed thirdly very closely by U.S. NRC's licensing
requirements, mandated as consistent with EPA, ergo also
consistent with DOE, to what extent can you invalidate or

independently clarify your independence and wholly objective

process?
AUSTIN: Well, by law, we are independent. We have a
lot of people checking us to see are we independent, are we

keeping an arm's length from the applicant. We are
professional technical people who take pride in reputations.
We do analyses that are placed into the public document room
where anyone at any time can review and check the wvalidity of
what we have done.
I think that if you see our analyses in performance

assessment, they are not the same code or codes that DOE
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uses. They are developed by NRC and its contractor in San
Antonio, Texas. And we are ultimately checked by a licensing
panel, the Commission itself and the appeals court, and I
think all of that combined assures us that we are

independent, and I think DOE would say we're independent,

too.
WONG: Thank you, John.
I'd like to thank Paul and John for this morning's
presentation. We will have the coffee break I guess until

maybe five after 10:00, and we will return and talk again and
hear presentations from the French program, DOE and the State
of Nevada.
(Whereupon, a recess was taken.)
COHON: Please take your seats.
Some very important announcements, very important.
I didn't intend to do this, but when I acknowledged the
retiring Board members, I introduced for the first time at a
Nuclear Waste Technical Review Board meeting the notion of
applause. This is something that's foreign to us and we
would prefer that henceforth, unless the Chair, me, starts to
applaud, that you all hold your applause.
The reasons are clear. One, it takes so much time.
The other is that if we get into this habit of applauding
and then you choose not to applaud, and a third reason occurs

to me, we tend to be so quantitative and analytical. I think
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I noticed Leon out of the corner of my eye designing an
applause meter.

So henceforth, please no applause. Thank you.

(Applause.)

COHON: That's very good. My introduction this morning
was so long, it didn't leave time for me to acknowledge the
superb staff--no applause--the superb staff of this Board.
They are wonderful. They do all sorts of things from the
highly technical to the incredible, like getting 30 plus
people to Pahrump with no one getting lost, so far as we
know.

I also erred in introducing Priscilla Nelson, for
which I apologize, and I want to rectify and correct it right
now. In fact, she has terminated her appointment at the
University of Texas--sorry John McKetta, Texas will not be
represented on the Board--and has become a federal employee
effective in August with the NSF, as program director in
civil and mechanical systems.

Also, I should point out that she used to be a
member, is no longer a member, of the Academy's Board on
Radiocactive Waste Management, for reasons that are probably
obvious.

Finally, in listening to the excellent
presentations this morning, it struck me that there may be

members of the audience at this meeting who are not clear on
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what our Board is wvis-a-vis DOE and NRC, so there are three
entities at least here involved.

You've gotten a sense already of what NRC is.
They're the ones who regulate and they must grant a license
to repositories. DOE is charged with the responsibility of
developing a repository plan. Our board is an independent
board, and you've heard the word independent before. We were
created by the 1987 amendments to the Nuclear Waste Policy
Act, and we were created specifically to provide independent
advice to DOE and to Congress. We are required by law to
report twice a year to the Secretary of DOE, to the President
and to Congress.

DOE does not have to listen to us, but in fact the
law anticipated that and basically said something like they,
Congress, would be surprised if DOE didn't listen to us, or
something to that effect, but they're not obligated by law to
do what we advise, unlike NRC, which has to grant a license.

Sorry for all these interruptions. Back to Jeff.

WONG: The new chairman has made his mark; the no
applause rule. And he's once again put us behind schedule.

All right, in this part of the session, we're very
fortunate to have two gentlemen from ANDRA, the French
effort. We have Messieurs Pierre Barber and Gerald
Ouzounian. They're from ANDRA. This is the organization

that is responsible for the development of repository in
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France.

In 1991, the French rewrote in fundamental ways
their nuclear waste legislation. Volunteer communities were
sought for two underground research laboratories, and greater
emphasis was placed in this effort in involving the public at
key steps in the decision making process.

Among other things, the French have recognized how
critical it is that their performance assessment be viewed as
credible by wide segments of the French public.

Messieurs Barber and Ouzounian will speak today on
these developments in France, and I would like to thank the
gentlemen for coming today. They have flown all this way to
address us, and they're on a very tight time frame, and they
will be returning to France tonight.

BARBER: Thank you, Mr. Chairman. Good morning, Ladies
and Gentlemen.

First of all, I would like to apologize because
during my presentation, I will use a curious language, which
is neither French nor English. I name it Frenglish. So
don't worry if you find some words which are not absolutely

Oxfordian English.

Well, my problem today is to try to tell you some
experience which has been raised in France. First of all, I
set the scene. We are at the end of 1989. We are in France,

obviously. And the organization in charge of radioactive
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waste management, that is ANDRA, is trying to find all over
France a location, a site, for high level waste. So the
situation is at this time we have just finished siting design
and construction of the low level waste site, that is the Op
Center. It is almost ready to start, and we are starting to
find a site for high level waste.

We are, in fact, at that time four potential zones.
One is in granite, another one in salt, a third one in clay
and a fourth one in schist, and we are technicians and we are
trying to make some site experiments at different sites.

Well, setting up of the Op Center has given not too
many problems, and we are in the sense period, that is, we
are trying to solve the question which has been raised to us.
And unfortunately, the public does not seem to understand
exactly what we want, and we are encountering some quite
serious difficulties on site, especially on one site, up to
the point that the Prime Minister at that time, Mr. Ogarth,
decided to stop all experiments and all testing on site. But
stopping everything on site does not solve the problem. He
was a clever guy and decided to ask one commission in order
to propose something.

On the Parliament side, the office, while a part of
the Parliament decided also to think of this problem and
constituted a small commission to deal with the problem.

Curiously, the two commissions issued almost the same type of
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report, which gave verse to the law in 1991.

So we are in 1991. The Parliament has discussed
the law and the law has been issued. This law gives one
important idea. We have not yet the solution for high level
waste, that is, we need to go on with research to really
understand what this high level waste and how this level
waste can be taken, and the Parliament will make a decision
in 2006, in fact 15 years after the law. So we allocated 15
years to make some research.

What is in fact inside the law? I told you this is
a law of research and three different objectives for this
research, separation and sorting of the various kinds of
waste and potential transportation of those wastes, and this
part of the research has been given to the French Atomic
Energy Commission.

The second part of the research, second access of
research, to find retrievable or known retrievable geological
disposal. So this is the objective of the long-term, but up
to 2006, we are to make research on at least two research
underground laboratories, strengthen the processes for
immobilizing the waste, and in order to, I would say a longer
term surface storage, in reaching for another final solution.

And this research is also given to the French Atomic Energy
Commission.

So as ANDRA, that is the waste manager, we are in
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charge up to now to conduct all the research on this deep
geological disposal. So this is the first big point of the
law.

The second point, the second point in fact is a
question of organization in France. This law is setting up a
world organization. The old law at that time was part of the
French Atomic Energy Commission. We were, since 1969, one of
the divisions of the French Atomic Energy Commission. And so
it was we were I would say surrounded work from people in
charge of military devices and I would say a culture of
secrecy was really one of the points.

So the item which was requested by the law was to
be open, to come from the cultural secrecy to an open minded
type of work. And perhaps the important part of the law, the
independence, and when I say independence I mean separation
from the French Atomic Energy Commission, and that was also a
question I would say of ethics. And it's difficult for a
waste manager to ask a requirement and questions to its
authority.

It's impossible really to have a full
responsibility of waste when you are a member of a waste
producer. And so we were separated from the French Atomic
Energy Commission, and even almost the same statute as the
CEA itself, but also as EDF, the big waste producer, or

Cogima, the three main waste producers.
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Another part is the external control. So now in
France you are below, you are an organization in charge of
managing waste and doing something, but this organization is
fully responsible, but as fully responsible, that means also
that it has to be controlled by the external, the
environment. The environment I would say first technical
control by our authority, that is in France, DSIN, and also
by authorities, the OPRI in charge of the affect of ionizing
radiation. So this is the normal control.

We are also controlled by the government, by our
ministry. We are reported to three different ministers, the
minister in charge of research, clearly this law is a law of
research, so the minister in charge of research. We are also
reporting to the ministry in charge of industry. Clearly,
industry, that's EDF, EDF is prediction of waste, so we have
a link. And we are also reporting to the ministry in charge
of environment. And this was quite new in France at the
time. There's a link between the waste manager and the
environment. The commission which was set up inside the
French Parliament is also existing, and I will note,
controls.

What does openness mean? Openness means that
globally speaking, we are in charge of issuing annually one
big progress report. We are reviewed by a National

Evaluation Board, and this National Evaluation Board is
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almost as what I have in front of me now, it's I would say
not the qualifications, the missions are almost the same. So
we have to report to answer all the questions of this
National Evaluation Board, and you will see that we have been
asked a lot of questions.

But what is also inside this openness is a
discussion with the local communities. And this is quite
important, because in fact the objective is to build a good
confidence with the local communities, with the public at the
local level. Discussion with local communities means that by

law, it is created at each potential site, a local commission

in charge of checking what we are doing. In fact, this
commission is able to ask as many questions as it wants. It
is funded to do that. It's a local commission in charge of
being the link between the future operator of the site, as

the site is decided, and the local public.

And also the important part, we are again making
research, and the objective is to a final governmental
decision in 2006 after a debate in front of the Parliament.
And if Parliament decides to do something really clear or to
decide to build a repository or not to build a repository, it
has to do so by a new law, which is important. So this is a
full community, it's the French community which tackles the
problem. It's no more a small part of technicians; it's

really the community.
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Again in this field of openness, the government
decided to designate a negotiator. You know what a
negotiator is in the U. S. You all had one. Our negotiator
was in charge to find volunteer communities, and I insist on
the word volunteer, and it received something like 30
volunteer requests from local communities.

Well, these 30 requests were clearly not all
suitable for a disposal for a site, due to the geology. The
first screening has been done in view of the geology of the
site. From these 30 volunteer requests, ten were remaining
after this first screening, and Mr. Bataille, who was the
negotiator, went personally to discuss with the ten local
communities with the ten elected people, or the elected
people of the ten communities with the local association of
these ten regions, and he was in charge of choosing the most
potential requests to design a site.

Well, how he chose, after discussing, he requested
a vote from the local organization, and he chose the one
where the vote was all unanimous, all unanimous, minus one,
and this minus one means one abstention, that is, no negative
votes. So he selected four sites, and I can give you the
sites. Here's a map of France. He selected two sites, two
potential zones in clay.

So you see this blue layer. This is the Meus

Department and the Haute Marne Department. He selected also
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a small part of the Gard Department, a small part which is
somewhere here, and he selected also a part of this
department in granite somewhere in this part. He selected
these four potential zones, and proposed that to the
government. And the government agreed, and we were requested
by the government to start again, fortunately, after four
years doing--I wouldn't say doing nothing--but after four
years, we were requested to start again some research, some
tests on sites. So in '94, we were able to go on site, and
this was a big point.

I just would like to tell you a few words about the
National Evaluation Board, your equivalent. There are six
people, six experts, named by the Parliament and the Senate,
and what is quite interesting is that there are at least two
international experts. Up to now, there are internationals,
I mean, there is one person from the OECD and one person from
Switzerland. Fortunately, they speak French. And six other
named by the government, four proposed by the Academy of
Science, and two by the High Council on Information and
Nuclear Safety.

What is the purpose of this Board? The Board is in
charge of reviewing not only the deep geological disposal
research, but the overall thing. And so it has to provide
each year to the government an annual report giving the

events of the three research directions, and is in charge of
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setting up a global evaluation report in 2006. This global
evaluation report being transmitted to the government and
then to the Parliament in order to decide something.

What is the result of this organization? Up to
now, we have been issuing four important reports, two
scientific reports, one per year, and two reports to the
government. I have used the word earring. It's not exactly
an earring like this one, it's maybe a little closer, but we
have had a hearing by this National Evaluation Board,
something like once a month for three years now. And the
result of this work is that now we are issued three
application files for three potential laboratories.

In fact, I told you that we are to investigate four
sites. Very clearly, the two sites in the north have a
common border, the two departments have a common border and
the geology does not respect the administrative limits and so
we discussed with the local population to make only one
proposal for that. So we have three potential sites, and the
objective was out of these three, to reduce the number to
two. But after all the investigation we have made, we did
not find any reason to dismiss any of the three sites, so we
requested the authorization from the government to present
three, which authorization was granted. At the end of
September or November, the last application file had been

submitted.
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Final result: the public inquiries will start in a
few days in France on these three sites, and the objective is
to start digging the laboratories the beginning of '98. We
have three potential sites. We have three local inquiries.
Nobody is able to tell exactly what will happen on the three
sites. Maybe one will disappear due to maybe the opposition
of local population or something else. But today, we have
three sites.

I do think that Gerald will give you some idea now
on the technical work.

OUZOUNIAN: Mr. Chairman, Ladies and Gentlemen, now as
Pierre Barber told you, the French law decided to start or
restart investigations in three different ways. The first
one was partitioning and transmuting. The aim was to make
sure that all of the possibilities have been investigated and
are to be applied if technically and economically feasible.

The second one is the underground deep disposal,
and the third one is the long-term storage and the separation
of the radionuclides. So ANDRA is mostly in charge of the
second way, which deals with deep geological disposal. But
we have very close links with the other ways in order to take
account of the research of the other ways, let us say for
example if there is a way to partition and transmute, for
example, of americium, which takes account of known disposal

of americium in the same conditions as actually. This is an
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example.

The other one, a very easy one, is the long-term
disposal, the long-term interim storage which can be part of
the management before the geological disposal.

Now, about our research for the deep geological
disposal, I give you the master plan for surveys and research
on deep geological repositories. As Pierre Barber told you,
we had two years of site surveys from surface, also with bore
holes, but without mining, and this resulted in three
applications for three different underground laboratories
which have we call these applications DAIE in French. These
files are being instructed by the administration, and public
inquiries, as Pierre told, will start next week.

So we are waiting for the result by the end of '97,
and we plan to start our mining and excavation works by the
middle of '98, in order to get access to the underground
laboratories between 2000 and 2001. At that time, we shall
follow the investigations in underground laboratory, but also
from the surface for hydrogeology, geochemistry and all
investigations from the surface.

During this time, we have also to develop the
concept for disposal. As you will see, our concept is guided
first by your fundamental safety rules which give the general
rules for the concept, and then is closely dependent from the

characteristics of the sites and also from the packages, from
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the waste packages. The concepts are to be chosen during
this year, 1997, and then we shall proceed to the
qualification of the concepts, first from paperwork and then
from the underground laboratories.

The last part of our work is the performance
allocations and the preliminary safety exercises, the safety
assessment with safety exercises which results have been
given in the application forms, and then the safety exercises
will allow us to adjust the concept and also to design our
experimental program. Then finally, by 2005, the final
safety and demonstration exercise will allow us to assess all
the work performed in the underground laboratory, and also in
the other fields. All of this work will give rise to the
report to the French government, which will be assisted by
2006.

Just another word about the general methodology for
designing the concept. As I told you, we have basic safety
rules in France which define two things; first, the main
characteristics for the geological sites, and we spent two
years in order to understand how the sites were suitable for
the works, and the second thing which is described by the
safety rule is the basic concept, and I assure you an
overhead a little later about the basic concept.

So this is the base of our work. We have then two

main inputs which are the site characteristics, geological,
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geometrical, hydrogeological, geochemical and so on, and also
the characteristics of the wastes to be disposed of. Then
from these two things, we cross it to the designing of the
concept for the geological disposal. The results are
assessed with safety assessment instrument. And at each
step, we come back to the site characteristics and to the
characteristics of the matrix of the waste matrix in order to
adjust our concept.

I'll just show you about one site, the different
characteristics which have been taken into account. So these
characteristics are defined by the fundamental safety rules.

First of all, we have the depth, which has to be higher than
200 meters. We recognize this is for the east site. We
recognized between 400 and 600 meters depth, 130 meters thick
clay formation. There were no faults. This has been seen by
three dimensional seismic geophysics. These are the
characteristics which are still to be confirmed by further
research.

The other favorable gained element was about
hydrogeology. We had nearly no water in this formation, so
no permeability, and no water even on the level above the
formation. So we have to confirm the low vertical hydraulic
gradients and we have to follow up the characteristics.

About the geological stability, no seismicity has been

recognized and we have to confirm this.
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About the important characteristics from this
fundamental safety rule, we have to make sure that the
mechanical and thermal properties are understood from the
samples, from small samples recorded from the drill holes.

We have to make sure that these characteristics are favorable
for further development of the work on the site.

About the geochemical properties, I'm speaking here
about two things; first for the water geochemistry and the
second one, the rock geochemistry, and mostly the retention
power of the rock for radionuclides. We could perform a
series of tests from the surface, but as I told you, there is
no water, so it's very difficult to characterize the water
when there is no water.

So we performed a series of retention measurements,
but here also, as we had no water, we had to use synthetic
water. We have to confirm the characteristics about
retention on site into the formation.

About natural resources, we did not recognize any
natural resource on the site. We have to make sure that
there is no natural resource. So this is just an example.

We have the same kind of characteristics, and allows for all
the three sites.

Now, coming back to the basic concept given by the
fundamental safety rule, the basic concept requires that we

work with a multi-barrier system. This multi-barrier system
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is given by the waste package which represents the first
barrier, and what we call a waste package is the matrix with
the radionuclide content, and with the container. We have to
consider an engineered barrier. At the present time we work
with two kinds of engineered barriers. We tried to work with
natural clays from the site, and we try also to work with
concretes. So we are studying. We did not make any choice
at this time. We are still studying the best engineered
barrier. Within the engineered barrier, we can also be
allowed to use another fact, mainly for reviewability
considerations.

The third barrier is a geological one, and you can
understand that this is the most important and the main
barrier for the long-term safety. At the present time in our
performance and safety assessment, we do not consider that we
have a container, that the container has a role for safety,
and we do not consider the biosphere as a retardation factor.

Now, how to describe our general objective for
operations. If I summarize what we have to do, it's first to
find a site, second to understand it. We have to make sure
that the only way for the radionuclides to come back to the
surface 1s water, so we have to understand the answer to a
few questions. From where does the water come? How long
does it take? Where does it go? How long does it need to go

there? And what can be the chemical charge of this water in
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the presence of radionuclides?

So these are the basic questions, but we have to
understand and organize these questions, and in order to
develop the deep geological disposal, we have to answer two
guestions. First of all, is it possible to demonstrate that
the long-term containment capacity is possible in the
formation. And the second question is is it technically

possible to make a disposal in the formation.

So about the second one, I will not speak too much
about the second one. It's mostly a question of engineering,
engineering and cost. About the first one, and this is a

priority, we have to demonstrate that containment can be
achieved. We have two--the first one is the geological
environment. As I told you, we have two series of inputs
which are the geological survey as performed from '94 to '96,
and second, the packages and the knowledge about the
engineered barrier.

So from this input, we have the knowledge of the
geological and environment to develop, and we have also to
develop our knowledge about the packages. Between these two,
as you have seen, we shall use engineered barriers,
engineered systems and sealing systems, and our main
understanding of the system will be through the understanding
of the interactions between the different systems.

Which kind of interactions? These interactions
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are, first, geometrical. 1Is it possible to put the amount of

packages in the space given by the geological formation.

Second, mechanical. Is it possible to have stable
formations. Is it possible to have stability for a longer
period of time with the constraint of heat. And the third

and the most important one is the chemical interaction and
the possibility of transportation interaction between water,
packages, materials and rocks.

Just a word about retrievability. As Pierre told
you, by law, we are requested to work about retrievable or
non-retrievable deep geological disposal. The law does not
say anything more. So we have to understand what
retrievability or reversibility is, and our basic approach is
to design a concept for each site which ensures the long-term
containment of the radionuclides. And then about each
concept, we try to define different steps of retrievability
by deciding to close first the bore holes which contain the
packages, second the galleries to transport the packages, and
third, for example, to seal the complete system.

So today, reversibility or retrievability level is
somewhere between the final disposal and interim storage. So
we have to manage all our research programs in this field and
the aim is to ensure the best safety for the system.

The determining factors for designing the concept

of the deep geological radioactive waste disposal, we have
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three determining factors. First, the waste stock and the
expected production. That means the amount of radionuclides.

The second one is the thermal load given by the radiocactive
wastes in order to design the most suitable materials and
also to have the best emplacement for the different packages.

And, third, the third determining factor is the
retrievability or reversibility.

About the first one, the packages, just two words.

In order to give you the amount of radioactive waste which
will have to be disposed of, the production, the net product
by 2020, which is based on the reprocessing of all or nearly
all of the nuclear fuel, so the amount is 80,000 cubic meters
of intermediate level wastes and 5,000 cubic meters of high
level waste, which are vitrified.

By 2070, we shall have more than 80,000 cubic
meters of intermediate level wastes, and we shall have about
8,200 cubic meters of glass, in the case we decide to
reprocess all the fuel. 1In the case we don't decide to
reprocess the fuel from 2020, we shall stay at about 80,000
cubic meters of intermediate level waste, 5,000 cubic meters
of high level waste as glass, and 24,000 tons of spent fuel.

So we did not translate the tons in cubic meters, as we
don't know the kind of package we shall use.

Just a few words about the different research

programs, about the knowledge of the geological environment
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and structure. On this overhead, I gave the scope, the
objective and the research topics.

About geology, the objective is to make sure that
the geometric characteristics are possible, and that the
tectonics are compatible and consistent with the system. The
research topics are geophysical measurements and

interpretations from the surface, and then in the underground

laboratories.
About the geological evolution, the objective is to
make sure that the long-term evolution of the sites will

ensure a stable environment for the disposal. We have to
understand the past events to try to understand if these
events can come again, and measure the consequences for the
disposal.

About geomechanics, we have to understand, except
for the construction, which is a separate thing, but for the
long-term, we have to understand the impact of very small
constraints and very small movements on the long-term, and
the impact on the disposal.

About hydrogeology, we have to measure the water
fluxes and to understand the water movements in very low
permeability systems, either continuous--that means porous
systems--or discrete--that means fractured systems--
continuous flow of the clay systems, discrete for the

granite.
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About geochemistry, the difficult part is to
understand the chemical behavior of non-natural radionuclide
elements which will be disposed of in the system.

About the packages, we have the same kind of
questions, first of all, make sure that the inventories, that
the amount of the content of radionuclides is well known.

About the canisters and the overpacks, we have to
be sure to guarantee the safety, but we have also to design
canister and overpacks in order to make sure that the short
and medium-term mechanical strength is attained, is possible.

About the matrices, we have to understand the long-
term behavior of the matrices to be disposed of. This is a
source of our performance or safety assessment models.

About engineered systems, we have to design the
most suitable engineered systems for the engineered barrier.

We have to understand the material to make a choice about
the material, to design the amount of material, to design the
geometry and so on.

About the sealing, we have to also understand to
make sure that the structure, the location and the material
is able to ensure the long-term safety.

About the interactions, it's one of the most
important, the interactions, here, I just give the research
topics. I don't give the objectives because those are to be

designed yet in detail during the year 1997. People know
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more or less what they have to do. They know where they have
to go, but they have to put the questions very clearly.

So the different types of interactions we studied
and we have still to study are the radionuclides/water
interactions; the package/water, that means corrosion,
interactions; package and engineered barriers interactions,
that means the stability during the time of the engineered
barriers; engineered barriers and geological environmental
interactions; sealing and geological environment. The
problem is not only to achieve the right permeability of the
sealing system, but also to make sure that we have no
mechanical deformation behind it, the wall of the rock which
has been excavated. Geological environment and air during
the opening of the system, and last, the radionuclide, the
interaction between radionuclides and biosphere, migration in
the plants and the soils and in the animals for the last
part.

I still have two overheads. I wanted to give just
an idea about the link between our concept design and the
industry.

We have to develop specifications for disposal
about the waste packages. We cannot decide to accept any
kind of package at any price for any condition. We have to
define to make sure that we understand the system, what we

have to dispose of packages, and from the characteristics of
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the system, we have to give specifications to make sure that
the long-term behavior of the packages will be achieved.

This is a general approach about this. This is the
work performed by ANDRA about the packages, the preliminary
specifications, long-term behavior understanding and
specifications. Here, is the concept which is developed, our
first choice of concept is being decided and we have until
the end of '97 to make our definitive choice. And then our
concept and feasibility will be given by 2005.

About the waste producers, at the present time, we
used characteristics of the existing wastes, but very soon we
shall define our preliminary specifications in order that the
industrial options which are available or which will be
available very soon will be taken into account into our
design, and this will give a rise to the final specifications
and to the characterization tests which will have to be
performed by the producers. And then we shall start to

approve the waste packages.

This morning, we had a series of presentations
about total system performance assessment. I want to just
give you not a total system performance assessment as a first

illustration, but just the safety assessment of the
geological part which has been used for our applications.
This is, according to the time, this is the amount of

radionuclides. Here are just the fission products. We have
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the fission products entering into the geological barrier
from the packages. So during the time, you see the amount of
radionuclides entering into the formation from the package to
the geological system.

Here, we have the same figure, but after the
geological system, so maybe you remember in our fundamental
system. In the upper one, in this one, this figure describes
the amount of radionuclides from here to here. And here in
this one, during the same time, we have the amount of
radionuclides, just the fission products, coming outside the
geosphere, the geological barrier, to the biosphere. That
shows that we have a very big filter here. At the entrance,
you can see that we have all the fission products, but at the
outlet of the filter, this is like a chromatograph, we have
just, if I remember, zirconium and technetium at very, very
low levels.

Another scheme, but this time about total system
assessment performance, this is an example which is from an
exercise for actinides, and this time, we don't choose the
chemical property of the system in order to assess it, but
the impact as it's pressed by sieverts per year, and you can
see that this was in granite. You can see that for
actinides, we have very low levels of actinides, but at about
1 million years or 10 million years, and this level at 10 to

the minus 8 is at five orders of magnitude lower than the
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limit given by the fundamental safety rules, which gives a
quarter of milisievert.

So the last one, it's exactly the same exercise,
but for the intermediate level wastes. You can see that
iodine and cesium, which are mobile radionuclides, will reach
the biosphere with 10,000 years, but even at three orders of
magnitude lower than the limit given by the safety rule.

This is a kind of very important result, but each time we
give this result, we have and we do this, we have all of the
hypotheses given linked to the table. And the results are
just the reflect of the hypotheses we use and our hypotheses
about the field are what we measure, and we try to make sure
that we can reduce our uncertainty and go closely to the best
suitable representation.

Thank you.

WONG: Thank you. Questions from the Board? Don
Langmuir.

LANGMUIR: Dr. Ouzounian, it looks as if you have an
excellent site. The clay sites appear to be very good in
terms of type. My sense is that you're using performance
assessment only on one piece rather than the whole system.
From what you've described, it's being used only to look at
the releases that might occur from the waste package. And in
our system over the years, we've been evolving and it's been

getting better, we think, I certainly think and I think most
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of us do, to the point where TSPA, performance assessment is
being used to determine what kind of research we should spend
money On.

And your lists were all inclusive, the proposals of
things that you might accomplish at the site scientifically
reminded me of what this program was looking at around 1990,
1991 when we had the site characterization program, books
which were just full of things scientists would like to do,
all of which could be argued would help isolate the waste.
But then the question is how many do you have to do?

If the site is this good, shouldn't we be looking
at total system as a way to eliminate some of these
scientific studies that aren't needed because it's such a
good site. Shouldn't we be looking at it in terms of cost
and selection of activities? I'm wondering if you've gotten
to that point yet.

OUZOUNIAN: Today, we have very good sites. That's
true. We have very good sites mainly for the clay system,
but also for the granite one, but it's much more difficult to
make the demonstration for the granite system, as we have a
fracture hydrogeological system. So what we do is to use the
total system performance assessment in order to design our
program in order to identify the highest uncertainties and to
define the uncertainties which have to be reduced by

priority.
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So what I have shown here is just about the
geological system, the performance assessment of the
geological system, as we had authorities to make an
application for the underground laboratories. So we did not
take account of the packages and the engineered barriers of
the biosphere for this application, but we did give the sizes
in order to understand where are the points on which we have
to focus our attention and to develop our research. This is
our management tool for research, and this will become our
assessment tool by 2005.

BARBER: I do think that there's a main idea to take
from this presentation, and that is safety. System
performance assessment is a tool, an iterative tool in order
to predict what we need, what we need to do, and to focus,
really to focus our attention on specific points, the
objective being again to get a real safety assessment. But
from the beginning, this system performance assessment is the
indicator in which region we have to go in order to predict
what we need.

LANGMUIR: I guess what I did not see was indication
that there was a TSPA, total systems performance modelling
approach which incorporated all of the features of a
repository, including waste package and near field
performance and corrosion and absorption and so on, which

would then give you some idea of where you should devote your
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energy and you efforts in terms of cost. I saw it only being
used at the tail end in the dose discussions rather than in
terms of the overall cost and selection of priorities within
the program.

OUZOUNIAN: Yes, just a few words about this. What we
can say is we will have this approach, which is explained
with details. Our main approach is to say that the
interaction of the exchanges, the migration will be through
water, so we have our basic fundamental approach, which is
based on the interactions between water and the geological
system, natural system.

And then between this water and the engineered, and
then between the water as modified with the engineered
barrier with the canister and so on. And at each time, we
reduce and make a reduction of our fundamental logical
models. That means we reduce at the limits of validity of
our models in order to make simple models to be taken into
account in the safety and performance assessment system, and
we developed a total system performance assessment system
with small models, but which have very limited application.
But if you are interested, I can send you some documentation
about this approach.

WONG: Pat Domenico?

DOMENICO: You say there's no water present, or there's

no water movement, I'm not sure, but my feeling about clay is
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if you have water and it's held by capillaries and everything
else, once you heat that medium up to the temperatures that
you anticipate, you're going to have a porous medium, which
will be an entirely different chronology than you're dealing
with now.

OUZOUNIAN: No, no, you're right. So our experience is
first from the Belgium system where we spent a lot of time
for experiments. We have more than 20 percent of water in
the clay formation, and we needed more than one month in
order to recover 100 meters of water from the borehole.

DOMENICO: During a thermal test? Was this during the
thermal test?

OUZOUNIAN: Yes, but we tried to freeze the formation
and to recover the water. We tried to press the water, and
so we tried many things. But this was just in the borehole,
20 meters depth from borehole, and it was very difficult to
recover water.

In our sample, we used all of these experiments in
order to measure the amount of water in our clays. The best
indication we have is that the water content is between 4 and
8 per cent, and which is very closely linked to the
structure. So it's very difficult to make this water move.
I'm not sure that this is not water from the structure.

But now we have a--in order to understand, we have

a convection system or diffusion system. So we think that we
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have a diffusion one, but we cannot make sure at the present
time.

DOMENICO: I couldn't tell from the map. It seems like

you're getting pretty close to the German border with those

clays.

OUZOUNIAN: In Germany it's salt.

WONG: Ed Cording?

CORDING: I was just--I was interested in whether you
have some limitations or agreements regarding the use of the

sites, the experimental sites, as potential candidates for
the high-level waste. Can they be a candidate site
ultimately, or is there a restriction on that--the present
test sites?

OUZOUNIAN: No, they cannot be automatically disposal
sites, but if experiments are performed, it's having in mind,
and this is very clear, to go to disposal.

CORDING: So it could be at that site?

OUZOUNIAN: Yes, it's a possibility.

CORDING: 1It's a possibility?

OUZOUNIAN: Yes.

BARBER: Well, it's clear that your duty is to find a
disposal site. We are trying. We have laboratories in which
we make characterization of the site, and we decide either to
go to the disposal or to do something else. But potentially,

each site can be a disposal of the other.
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WONG: Okay. One more, Don.

LANGMUIR: A more specific guestion about the thermal
loading. You listed that as one of the items, one of the
characteristics of the waste disposal system that you could
adjust or modify, and my understanding is that you're dealing
with waste that will be well below 100 degrees or below 100
degrees. And if they've been around for some long time in
storage quite a bit below 100, when you look at thermal
loading as an option that can be altered, are you speaking
only then of the spacing between the waste packages? What

other approaches might you make to modifying thermal loading

strategies?
OUZOUNIAN: We have three ways of approach about the
thermal load. The first one is spacing in depth, but this

means a very high cost.

The second one is to space in time. That means
that we have to--interim storage room, turn to interim
storage in order to gain a lot of thermal load.

And the third way, and I think it's the most
difficult, is to make sure that--we not be sensitive to the
thermal load. I think this last--this one is the most
difficult.

Today what we say is we try to work with a limit at

100 degrees Celsius. If we can manage 150, which I do, but
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today we cannot give the demonstration. So all our concepts
are derived for 100 degrees with an option to 150, today.

LANGMUIR: How long do you envision the repository to
maintain those kind of temperatures? Are we speaking of

thousands of years or 100,000 years?

OUZOUNIAN: No, the maximum of the thermal load is given
at about 200 years. So, and then we have a very sharp
decrease. That means at about 1,000 years, we have no

thermal effect, nearly no thermal effect.

WONG: Okay. We will have one more question.

TREICHEL: As I understand it, these communities
volunteered to be test sites or to be laboratories for this.
If it's determined that one or more of these sites is to be
built as a repository, does that community have the right to
say no, and if they have the right to do that, is there a
cut-off time, a time at which you no longer can vote this
thing out?

BARBER: As I said, the site where the community--that's
absolutely clear. Now, we are at the point to decide to have
two or three laboratories, but it is a procedure which is now
underway. In order to decide the site or the number of
laboratories, the site themselves, involve the population,
and the population at any time is able to say no. This is
democracy.

TREICHEL: Even after you've started work?
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BARBER: Without starting work.
TREICHEL: Without starting work, okay.
OUZOUNIAN: Yes, an important thing, we think about
reversibility, and that also means that at each step of our
process, we are able to stop our job if we find any

characteristics which is not consistent with the

requirements.
TREICHEL: But one of those characteristics wouldn't be
refusal of the population?

OUZOUNIAN: For example, if we have water flex, much
more important that--that what we vote before mining it. So
at that time, we have a plan to stop our jobs and to close
the system and to--how to say--to--

TREICHEL: Abandon the site is what they--

OUZOUNIAN: Abandon the site. Thank you.

TREICHEL: Thank you.

WONG: All right, with that, I wish to thank--

MCGOWAN: Point.

WONG: Okay. Real quick.

MCGOWAN: Very succinct. First of all, welcome to the
United States, Pahrump. And I have a quick two-part
guestion.

a) It is my understanding, and correct me if I'm
wrong, that approximately 80 per cent of your electrical

energy is produced by nuclear power, and the assumption,



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

97
obviously, would be that 80 per cent of your population, or
thereabouts might be well nuclear power and pro your method
of disposal.

Now, the second gquestion is a little bit more
pointed, and actually it's directed to anyone in this
assembly. When and where will the next earthquake occur,
either in France or anywhere on the planet, and if we don't
know when and where, how can we tell when and where it won't?
Thank you.

OUZOUNIAN: About the production of--the nuclear
production in France. So what we do--what we have to do is
take account of the possibilities for our design. So today,
the nuclear production, the electricity from nuclear
production is about 73 per cent, and we keep as a hypothesis
that this will be the case for the 50 or 70 years to come.
But this is, what we say--this is a maximum case we have to
take into account in order to design our case. So, but this
is independent from the policy--from the policy of energy.

About the second question, about the seismic.

Okay, so one of the main requirements about our site
selection is to make sure that we have--we are on sites where
there is no seismicity.

So the first thing we have to do, and we did, was
to reconsider the historical seismicity to make sure that the

zones where we are working did not know seismicity by the
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past, and then where we have--with the identification of all
the faults and detection of the faults in order to see where
the faults did work and where they are around the site. But
we are very far from the seismic systems, or far enough.

WONG: Pierre, Gerald, thank you very much. Thank you.

You'll notice I wasn't clapping.

Our next speaker will be Dr. Abe Van Luik. He's a
technical manager for performance assessment, U.S. DOE. Abe
will talk about what the DOE's doing to increase the openness
for the TSPA/VA. Abe has spoken before the Board a number of
times on the subject of performane assessment, and again, we
look forward to hearing his thoughts on the question of

traceability and transparency in that effort.

VAN LUIK: I must say that I learned something this
morning. I will get a copy of the report that you reference
on risk and read it. And the French program I think has been

very good in setting an example for us in the way that they
treat their biosphere. I'm very impressed with your
cooperative work with the Spanish, for example, where you
have selected a couple of bonding cases, analyzed them and
really answered the problem of, you know, you have an
infinite variety of futures, and you've got a good handle on
that somewhere.

So we do watch your program, and we're impressed

with some of your work, and hopefully that goes both ways.
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As far as the NRC talk, I'm kind of glad to be
following it because it makes my talk easier. As I said, I'm
Abe Van Luik. Here's my phone number.

But what I wanted to say is from having been on
this program in various capacities since 1982 in various
aspects of the program, it's very heartening to me to see
that after Integrated Performance Assessment I and Integrated
Performance Assessment II, and you may hold this against me,
but especially after the Center came on Board and provided a
good basis of expertise, the Nuclear Regulatory Commission,
from my experience, has become a lot more understanding and
reasonable in their expectations of us.

So I will applaud the fact that they are
duplicating our efforts and really working at understanding
what we're doing.

You'll be pleased that I define traceability, and I
base my definition on our work in the Performance Assessment
Advisory Group that John has also made mention to. It's a
subgroup of the PAAG, the Performance Assessment Advisory
Group of the Nuclear Energy Agency where it published
performance assessments. If yours isn't published, it didn't
make it.

And two of them were addressing Yucca Mountain, one
by DOE and one by the NRC. And this is not a criticism of

just the DOE and the NRC, but across the board, the subgroup
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noted problems in clarity, readability and completeness, and
by completeness they didn't mean, you know, the universe as
described. By completeness they meant that here's a result,
can you backtrack how that result came to be? And they call
that traceability and transparency.

As a member of the subgroup, we wrestled with these
definitions, and we decided that traceability is a complete
and unambiguous record of decisions and assumptions and of
models and data and their use in arriving at results. 1In
other words, how did you get to this result you're showing
me? Can I backtrack and look at all your assumptions?

Transparency, what is it? Well, we decided that
that is giving the reader or reviewer a clear picture of what
was done, what the outcome was and why, and it's in the "why"
part I think that we--as John Austin's people have noted,
that we have some failures.

Transparency is audience-dependent. What's
transparent to a regulatory reviewer or an independent
performance assessment team may not be transparent to a
member of the public, and the PAAG group said, but it
couldn't fit on here, and vice versa. Sometimes the public
has insights that we, as specialists, completely gloss over
because we have made assumptions that we learned about in
school, and they may not fit the situation at hand.

The purpose of the reading itself, you know, if I
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read their document to understand one thing or another thing,
the transparency could change. If I'm reading to understand
a conceptual model, that's very different from reading to
repeat an analysis.

Okay. We've got it defined. How do you get there,
and this is the type of wording that makes for adult
presentation, so I'll try to make it fast. You achieve
traceability through documenting, explaining all the
decisions made as part of the analysis. If you do an
analysis, you see that every step of an analysis is in
essence a decision. You've got to document what you did.

The PAAG subgroup insisted on putting this bullet
into recommendations, and I make no apologies for it, but
they thought that aspects of traceabilities could even be
proceduralized to be given a quality assurance pedigree to be
audited and surveyed, and they thought that this would help.

Traceability and documentation is achieved if an
independent performance assessment group can reproduce
reported analyses, and what you heard from John in his talk
is that there were some problems there. But it was also
recognized that for--especially for a license application
safety analysis, you may need to write supporting technical
documents to allow independent reproduction of analyses for
certain types of higher level total system analysis

documents. In other words, sometimes the analysis is so big
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that you just can't contain everything in one volume and
still have it useful.

Transparency is addressed through ensuring
completeness and using a logical structure. And, you know,
this is where if somebody can follow it from beginning to
end--I think John hinted at this a couple of times--to
facilitate the in-depth review of specific issues.

This was an interesting observation on their part
because when I read TSPA-95, I thought this is a good read.
When I read it to answer their questions, and they had a list
of hundreds of questions to be answered, it was a very
difficult read because when you look at one specific
technical subject, like the NRC was doing, you have to go to
different places in the document to pick up different pieces
where it was used in the analysis. The analyst writes
according to what they did.

And so if you're just interested in an uncertainty
analysis, there's plenty in TSPA-95 in uncertainty analysis,
that you have to go through every chapter and look at the
uncertainty section in that analysis.

And so, you know, there are aspects of the writing
that need to take into consideration what the needs of the
readers are. I won't go through this checklist. Any group
that sits down and writes a checklist like this to address

the completeness would come up with a different list.
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Let me go to our experience with our own work. 1In
TSPA-1991, an evaluation by the DOE, specifically Yucca
Mountain. In 1993, in order to basically benchmark the code
that would be used in TSPA-95, we in the M&0O looked at the
1991 TSPA document by Sandia National Laboratories and tried
to reproduce that assessment using this different code. Of
course, there were some conceptual model differences, other
differences, but by and large, the traceability was very good
because it took just minimum clarification from Sandia on
some of their assumptions.

So from our perspective--now, again, this is
speaking as performance assessment specialists, not as
interested lay public or even the regulator, the traceability
in that document was quite good.

This also, however, pointed out a problem with this
definition of traceability. We could reproduce the results;
however, the linkage of this model into the database and to
the process level modeling was just not there yet. And we
tried to do better in '95, and you've already heard from the
NRC that we didn't do quite as well as we had hoped, but
we're making progress. You did say that, yes.

If we look at TSPA-1993, the experience gets real
personal because I tried to write a unified TSPA-93 document,
and I did write it, but it was overtaken by events. By the

time we finished it, we were well into TSPA-95, and the
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analyses and the results were looking different enough that
it really didn't makes sense to continue this. But I tried
to create a single transparent document using these two
documents. We had two independent analyses in TSPA-93.

And my experience writing that document was this:
My overriding goal for the unified document, since we had the
technical documents that each person could go to, was to
write a transparent document for an audience that extended
well beyond the regulatory and performance assessment
community.

So I started out giving basically a primer on
performance assessment, the nature of them, scientific terms
and concepts that are specific to Yucca Mountain, talking a
little bit about the nature of unsaturated zone hydrology, et
cetera, and then I reviewed the results of 12--there has been
a lot, and in fact my criticism that I got from some people
is that I didn't include theirs. But I looked at 12 pre-1993
Yucca Mountain specific system performance assessments that
have been published and gave short overviews of what their
approaches were and what they learned.

Then I went to traceability, and one of the reasons
that I had to look at traceability is because I wanted to--
like, for example, for the waste package degradation, I
wanted to have one section that basically included the

approaches from both, and I found that I had to write an A
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and a B section a lot of times because the conceptual models,
the--I mean, each document was a very good document, but the
approaches to even a subpart of the analysis were different
enough that I could not just create one table and say this
was the common data set and the common assumptions that were
used.

So the comparisons that I was making in this
unified document were less clear and effective because of
that, and I don't see any way around that except to only
write one document and make it completely transparent and
traceable.

Moving on to TSPA-95, our third project-wide
evaluation, we did attempt to make it traceable and
transparent, but experience on several fronts, and you've
already heard from the NRC, showed that improvements are
still needed, and I'll talk about these in some detail.

We had an excellent independent review from a
Sandia expert. He happened to be the primary author, or the
first author, of TSPA-93, and he pointed out several
weaknesses, which I'll get into in a second. And then we did
have the audit review, and you have already heard everything
that you need to know about that.

This is not in your package, but at the request of
one of your staff, I get into some details. The Sandia pre-

publication TSPA-95 found four potential errors in the
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documents, and this was pre-publication, so most of these
were corrected. Four major disconnects in the documentation
that needed at least acknowledgement, if not explanation. In
other words, here was an expert reading a document, and as he
was reading, he hit a place where he just couldn't figure out
what we were trying to say. And then 63 places where
clarifications were needed of a less important order; 22
places identified were statements that we thought were
obvious were potentially misleading, it could be read either
way; 34 places where editorial changes could improve clarity.

And like I said, most of these comments were addressed prior
to publication.

Had we not done this review, John Austin's talk
would have been twice as long.

John has already covered this, but I wanted to
highlight that they put out an annual report, and I didn't
get the title exactly right because I did this in the middle
of the night. But it's new Reg CR 6513 No. 1, just came out
last week, a very fine document, and Chapter 8 gives an
overview of their TSPA-95 audit review.

Concerning technical differences, they noted that
most were clarified--not that they were resolved, but
clarified during the technical exchange and in some cases
resolved. This is an indication that the document of itself

was not sufficient to let them know enough that they knew
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exactly what the issue was.

That same page also notes that, for example, why
didn't TSPA-95 look at disruptive events like was done in
1991 and 1993. They thought that just a statement that it
didn't wasn't satisfying to them, and I would agree with
that.

Pages 8 through--4 through 8 through show several
instances, and I think John has already mentioned what they
were, where the independent NRC calculations called into
guestion our work and led to specific comments and
recommendations from the NRC to us. And in four of these
cases, the NRC staff commented that they noted with some
satisfaction that we acknowledged receiving those comments
and that we had planned to address their comments in the
TSPA/VA.

So we see this audit review as a very valuable
preparatory thing for the TSPA/VA, and we hope for the same
kind of interaction to get us to the LA.

Several non-DOE readers, and I just picked two that
were federal agency people to whom we have to pay some
attention--I didn't want to identify the agency because that
gives it all away. But one of them noted that there was no
derivation or justification for the treatment of galvanic
coupling in TSPA-95. We cited only a personal communication,

and, you know, we know that there's a need to quantify this
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process in future TSPAs. But to our credit I must say that
it's because we did not have a firmer basis that we included
this as a sensitivity study only and did not include this
process in our base case. TSPA-90--I mean TSPA-98--TSPA/VA
is what I meant to say, will, of course, show a basis for
this process.

And another federal employee, and this one is more
serious because in his conversations with me he used that
three-letter word L-I-E, but he challenged my characterizing
the saturated zone transport as being confined to a five
kilometer distance and a 50-meter miracle mixing depth that's
been referred to before. He said, no, that is not true.
That's putting it nicely. It was unconstrained vertically
and carried beyond five kilometer, and he cited 7.6 in TSPA-
95.

I went back and reread 7.6, and it's clearly,
knowing the document somewhat, clearly a sensitivity study
addressing the importance of mixing depth to transport. In
other words, it was a "what if;" you know, "What if it's
this, what if it's that, and what if we go out a lot
further." It was not part of the base case for any dose
plots in TSPA-95. However, I must say it was identified as a
sensitivity study on mixing depth in the middle of the
section. If you just missed one little line, you would be

totally confused, as this person was.
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So these are good reminders of why we should use
external reviewers and at least people not external to DOE,
but when we prepare these documents, use reviewers outside of
the PA community.

I'll skip the next one because I just said
everything in there.

So what are we doing about it? Well, one thing
that is striking fear into the hearts of some of our analysts
is that the M&0O has procured an attorney experienced in
adjudicatory licensing processes, and he loves to ask--take
each analyst and ask probing questions to teach the how to
think--and this is important, how to think and write to
anticipate the information needs of regulatory and other
critical reviewers.

We have a major multi-tiered effort in progress
involving the review of the process-level modeling inputs to
TSPA. In fact, we have just established a peer review group
that their first meeting is soon, and this group will be a
long-term participatory peer review, ending with the document
being in their hands to go into a classical peer review.

And the main thing that we want to learn from these
people is what do we need to do differently in the LA. The
LA, license application, is the primary focus in the long
term. The VA is a step along that way.

We have a formal expert elicitation underway
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addressing the site-scale unsaturated zone flow model, which
we believe was the most important of the foundational
process-level models. Other elicitations are planned, and,
in fact, another one has just been kicked off on the--I
believe it's the waste package degradation.

Okay. And what we hope to get from these is some concept of
the bounds on the uncertainties and the identification of the
uncertainties in the modeling.

And then we have a series of 11 internal process
model abstraction and testing workshops in progress to
address exactly the thing that John pointed up, is that in
the--for example, in the saturated zone, we used the model
that didn't seem to be clearly linked to the data in the
process level modeling. These are in process and are trying
to do exactly that as input to the TSPA/VA.

A few more words, identifying uncertainties,
identifying available data and information, its status,
identifying areas of potential weakness, and we will report
those areas in the TSPA/VA, identifying areas of strength in
which work is essentially done supporting an aspect of the
modeling.

We are looking, in other words, with these two at a
realistic status of what we know and what we need to know.

In terms of transparency, we continue to

participate in the Performance Assessment Advisory Group, who
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is looking at this exact issue from a larger experience base.
The NRC is also a participant in this group, and we have
other national regulatory authorities. In fact, the French
regulatory ambassador to this group is a very reasonable
person, and we don't envy you because we have very reasonable
persons, also. But it's interesting to see the parallel
thinking that is going on in the different nations who are

struggling with these same issues.

And this initiative that I'm talking about here is
one that I'm just kicking off. 1In fact, I've invited someone
in to speak to me and probably to my bosses about looking at

ways of presenting TSPA results in a more transparent and
graphical fashion, largely for the non-performance assessment
specialist. 1It's very difficult to get used to complimentary
accumulative distribution functions as a way to look at the
world. Once you have done it, you don't want to step away
into anything else, but I realize that there's a big learning
curve for anyone not familiar with the concept.
Let me go to my conclusion--no, I'll just do this:

Other things, we have a lot of little things that may be
important to transparency and traceability. For example,
we're looking at the use of hypertexting in the TSPA/VA
document to make it easier for the regulatory reviewer to
click on a reference and go right directly to that reference

rather than to have to wait two weeks to get the reference
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and forget what the question was. And I would like to follow
my presentation with a demonstration of that that's canned
and ready to go and be very short.

Another system that we're looking at within the
performance assessment community, to then move into the
general database framework for the project, is one to help
trace the decisions that go into selecting data from a
database. So with your indulgence, after I stop talking and

maybe after the gquestions, we could have those two

demonstrations.
For conclusions, I personally, since this is a big
ticket item for me, appreciate the reminder from the Board

that we need to focus attention on creating a TSPA/VA in
anticipation of the TSPA/LA that's both traceable and
transparent. We feel that we already were heightening our
awareness of this issue because of the increased scrutiny
from the NRC staff, which strangely enough we do welcome, the
increasing national awareness of an attention to the need for
quality and performance assessment documentation, and this is
coming about because we have participants in these
international forums that have gone through licensing,
intermediate level waste sites, for example, in Finland, and
so there is an experienced body in these bodies about how
you're going to be asked questions and how you need to

prepare for that. And, of course, looking at other TSPAs
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than our own, we are always learning.

And finally, and this is a big item, the
experience of DOE's Waste Isolation Pilot project, as it
enters its licensing process, has sounded a warning to us in
this project. We do converse with those people, and they
have said that they had to do a major effort unplanned, and
they said it was difficult to exaggerate the manpower that
went into that effort to recapturing and documenting the
basis for numerous small assumptions and decisions that
played a role in describing the site and evaluating its
performance. And we will continue to monitor their

experience and learn from it.

They were participants with us in our latest
abstraction workshop and said things like, "If only we had
done that, it would have saved us a lot of grief in writing

our application to the EPA and answering their questions."

So I believe, you know, we're doing something
right. 1It's painful. 1It's resource intensive, but I think
we are addressing traceability and transparency.

And please allow time for my two demos.
WONG: Sure. So would you like to do the demo first or
entertain questions?
VAN LUIK: Well, maybe we should entertain questions
first.

WONG: Okay. Questions from the Board? Don Langmuir?
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LANGMUIR: I think we've come to believe and have
confidence that by and large, as we wished it to be, TSPA is
the driver for the selection of priorities within this
program. I wonder, though, if it's--let me ask you a very
specific question: The Board has been concerned about DOE's
understanding of the hydrologic properties of the repository
block in total, and I wonder if TSPA was used as a basis for
concluding you did not have to have an east/west crossing.
How much uncertainty can you attach to not knowing the
information you would gain from such a crossing, and is that
uncertainty within the TSPA analysis?
VAN LUIK: That specific issue, if you've read TSPA-95
and our subsequent work, was not addressed at the TSPA level.
However, it was addressed in the process level model, the
site scale model, and the result of that assessment was that
there was a recommendation that, you know, as soon as we
could get to it, we need an additional hole in the west side
of the mountain. But to obtain data, you know, just
basically to verify the predictions for that side of the
mountain, there was not a conclusion that we had to drill a
huge hole through the mountain to get to that little spot.
LANGMUIR: How about a little hole?
VAN LUIK: Well, being a large person, I think a little
hole would not help me. But from the process level modeling

point of view, this has been addressed, and I think, you
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know, in Dennis' presentation later in this meeting, you can
ask that question again.

WONG: Ed Cording?

CORDING: It does seem--the transparency really goes
down, it goes in several levels, and it seems to me that a
good program ultimately is something that is understandable
and can be explained to people. But I think also there's
the--the transparency is very much needed among the technical
people as well, as you pointed out, the people that don't
understand perhaps the--as much about performance assessments
as those that are expert. But it's also, you know, a means
of the people involved in the various portions of the
discipline to be able to--the people on the hydrologic side
to be able to come back in and say--to look for weaknesses in
the TSPA and how it fits with their models.

And I think that being able to relate to some
determinate type models, bounding sorts of things, an
overview of a waste strategy, of an isolation strategy, if
you can compare those things with your TSPA, it seems to me
to be extremely important.

And I think your talk has been pointing in that
direction, and I just wanted to see if you're--if what we're
saying here is on track.

VAN LUIK: In fact, the issue you bring up about

understandability, when I was talking about CCDFs and how
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opagque they are until you really get to know them and love
them, one of the things that we have learned and was
recommended to us by the Performance Assessment Advisory
Group, looking at 10 different performance assessments, even
if you do a fully probabilistic analysis as we are doing, you
buy a lot by doing a few deterministic cases that bound the
problem, that show the expected value because people, even
scientists, do not think probabilistically. They need to be
shown, you know, if everything is what we think it is, this
is kind of what the answer is, and then you can talk about
the uncertainty bound. So we are learning and listening.

CORDING: The very problem of--the very thing that
you're trying to do at TSPA is bringing things together, is
part of the reason it's very hard to determine what's--and I
think it's a tremendous effort that really I don't think very
many people in this field have ever had to deal with before
to this extent.

VAN LUIK: I agree.

WONG: Further questions from the Board? How about
Board staff?

Okay. Entertain questions from the community?

MICHAELS: Yeah, I have a question--a comment and a
qguestion. Transparency should apply not--my name is Gordon
Michaels. I'm from Oak Ridge National Lab, a member of the

public. We're not involved in the program.
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Transparency should apply not only to the
calculations that you do, but to the answers that you
predict. And as I've gone through the total system
performance assessment, I am struck by the fact that the
answers that you provide are given as a fraction of the EPA
dose limit, and as a matter of fact, it's a dose limit that's
been disestablished and was disestablished at the time that
the report came out.

And as I apply EPA dose conversion factors on the
regular nuclide specific basis to your projectionsg, I come up
with several hundred fatalities as the health impact. Now,
the TSPA is the only probabilistic risk assessment I've seen
personally published by DOE that does not list health
impacts; you know, fatalities, cancer incidents, genetic
effects. I can't calculate from your results what the cancer
incidents rate is and what the genetic effects might be.

Would you comment on why you don't give health
effects and whether you're going to be doing that in your
next iteration?

VAN LUIK: Okay. I'll be happy to comment on that.

The EPA standard, as it was promulgated in 1985 did
all that work for us to take the uncertainties out of the
licensing process. 1In other words, they set a standard of
what the allowable health effects would be from this

repository, and then back calculated using a generic
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conceptual model what the releases should be, and that's the
EPA limit that you're looking at. They did that specifically
to take that out of the licensing arena.

And what we are looking at now is for them to do
that same type of homework and calculate instead--instead of
us going completely to risk and having all of these variables
open in the licensing procedure, I believe that they are
moving towards, and I'm not sure yet, at least during the
calculation from risk back to dose and giving us a dose
standard. And I think we will show exactly that is the dose
standard. We will not try to second guess mother nature and
go into, you know, different age groups and all the health
effects that it could probably have. I realize that there's
expertise out there to do that.

MICHAELS: Yeah, I guess my comment--and the reason I
brought it up as part of transparency is the document seems
designed to satisfy a regulatory audience, but not a public
audience. And for the public, the public wants to know what
are the health impacts of the repository, and it just seems
that from the point of view of making it transparent and in
trying to gather public acceptance, that you're missing that
last step that interprets the information in a way that
people can understand it.

I personally don't think that a couple hundred

fatalities over a 10,000-year period given 70,000 metric tons
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of spent fuel is a very large number. I'm comfortable with
that number, but others might not be. And it seems like if
you're, you know, on a session on transparency, the
interpretation into publicly understandable figures of merit
igs--you know, should be an open question here.

VAN LUIK: Yes, I think I understand the comment. In
1992 we published a risk assessment that went to fatalities
in fact, but decided that given the regulatory environment
we're working in, that's not really necessary. My management
and I will take this under advisement.

MCGOWAN: Tom McGowan, Dr. Van Luik. Excellent
presentation. I am a member of the genuine public
unaffiliated with anybody or NL, or whatever. And I concur
with Dr. Michaels except for one point. I'm fully in favor
of someone being impacted in the future as long as it's not
one of my direct descendants. Yours is all right.

I have a two-part question. How does the strategy
referenced in the first bullet under Arabic 1 transparency
differ substantially from the realistic strategy of coaching
the witness? And why is the public as external to DOE, and
certainly the public is DOE's paymaster I recall, excluded
from the transparency or review process when the public is
the ultimate receptor you're attempting to persuade? If I am
mistaken, please on the public record, so indicate in real

time. Thank you.
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VAN LUIK: I'm not sure what your first question refers
to. Oh, the attorney. Oh, yeah, the attorney, we are fully
aware that where the rubber meets the road is in the
regulatory licensing process, which is an adjudicatory
process, as we've heard before, and adjudicatory processes
tend to probe very deeply into the basis for assumptions, et
cetera, et cetera, and we are trying to use the attorney to
prepare us to think i