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P-R-O-C-E-E~D-I-N-G-8S
(8:37 a.m.)

CHAIRMAN POMEROY: The meeting will now come
to order.

This is the first day of the 91st meeting of
the Advisory Committee on Nuclear Waste. During today'’s
meeting, the committee will discuss the status or studies
related to igneous activity at the proposed Yucca Mountain
Repository.

Ms. Lynn Deering is behind me there. Standing
up is the designated federal official for today’'s session.
This meeting is being conducted in accordance with the
provisions of the Federal Advisory Committee Act.

We have received no written statements from
members of the public regarding today’'s sessions. Should
anvone wish to address the committee, please make your
wishes known to one of the committee staff.

It is requested that each speaker use one of
the microphones, identify himself or herself, and speak
with sufficient clarity and volume so that he or she can
be readily heard.

Before proceeding with the first agenda item,
I would like to cover some very brief items of current
interest. The first item of interest is, of course, as

many of you know, on April 15th the Senate passed the
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Murkowski Substitute Amendment to Senate Bill Number 104
of the Nuclear Waste Policy of 1997 by a vote of 65 to 34.

That vote is two votes shy of the required
number to overcome, override, a Presidential veto, if that
should happen. And on April 10th, Representative Upton
introduced House Resolution 1270, the House version of the
high-level waste legislation. 8o, that’s moving forward.

The second item is that Undersecretary of
Energy, Tom Grumbly, announced his resignation in late
March. Grumbly will join his former boss, Hazeli O’Leary,
at ICF Kaiser in Fairfax, Virginia, where he will become
president of the Federal Programs Group.

The third, DOE told the Nuclear Regulatory
Commission that it believes NRC can take over the
regulatcry respongibility for certain DOE nuclear
facilities at an annual cost of roughly 75 million
dollars.

In late 1595, NRC estimated regulatory costs
to be around 300 million and an increase of work force of
1200 to 1400 employees. According to DOE projections, the
'NRC will, at the end of a -“en-year transition period,
assume regulatory responsikilicy for approximately 200 DOE
nuclear facilities.

Those were all the items of current interest I

have. Do any of the other members wish to make any
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opening comment&? If not, let’s turn to the first item of

our agenda. Namely, the discussion of the status of
igneous activity related to the proposed Yucca Mountain
Repository.

Dr. Hinze is the lead member for this

discussion. And he will chair the sessions throughout the

day today. Bill.

MEMBER HINZE: Thank you, Paul. 1It’s finally
arrived.

CHAIRMAN POMEROY: I'm appreciative of that.

MEMBER HINZE: To experts or laymen who visgit
Yucca Mountain, volcanism certainly is one of the more
visible of the potential hazards to the repository site.
And this has been identified by the NRC in their program
of the vertical slice where volcanism igneous activities
is a KTI.

The problem of volcanism and igneous activity

in general as a potential disruptive effect is exacerbated

by the infancy of the science of the volcanic prediction.
The resulting uncertainty and the
interpretation and the incompleteness of the data sets
available has made this into one of the more contentious
issues of Yucca Mountain and also has led to the
consideration of this item in a probabilistic manner.

The potential problems and the prediction of
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igneous events and the potential serious consequences of
an event has made this one of the most highly studied and
certainly highly debated of the Yucca Mountain project.

Several groups have been investigating the

volcanism issue. Bruce Crowe, Greg Valentine and their

cohorts at Los Alamos National Lab have been studying this
problem for nearly two decades and have been advising the
DOE on this.

They have summarized their work in a final
report that has been made available to us. The state of
Nevada, Gene Smith, Gene Yogodzinski all have made
intensive geological studies and probability studies of
the potential for igneous activity at Yucca Mountain.

The NRC also has been very active and has
spert a considerable amount of resources, time and money,
in this study of the volcanism issue. The Center for
Nuclear Waste Regulatory Analysis and particularly Chuck
Connor and Bruce Hill have spent a great deal of tima
loocking at the consequences and also the pvobability of
volcanism.

Finally, and most recently, DOE has conducted
through Geomatrix and Kevin Coppersmith an expert
elicitation on the probability of an igneous event. Their
report has recently been completed and is being acted

upon, we understand, by the Nuclear Regulatory Commission
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Today, we will be hearing from all of these
parties. And it is appropriate and timely that we do so
because the DOE wishes to close this issue >uc and has
terminated the data acquisition phase.

The NRC, we understand, is also considering
producing a staff technical resolution paper, that may not
be the exact wording, on the probability of the volcanism
at Yucca Mountain.

These studies have led to probabilities that
are converging, probabilities of occurrence of volcanism
that seem to be converging. Nonetheless, there are
differences. And one of the things that we want=:d to
determine today is what is the significance of these
differences to the dose that may be received by the
critical group?

The use of consequence models to predict the
hazard from volcanism that had been carried out by the
Center suggests a very minimal risk to the critical group
cof the Yucca Mountain Repository. We need to understand
the assumptions, the sensitivity, the robustness of these
models.

In terme of the objectives of the working
group of our meeting today, frankly, I don’'t expect that

we will be hearing much in the way of new information.
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Perhaps some small parts here and there.

What we do hope to accomplish is we hope to
receive a comprehensive overview of the results and what
they mean to the bottom line, to the exposure of the
potential critical group.

What we do hope to learn is the basis for any
differences remaining among the cognizant groups that I
mentioned, their importance, and what is being done, what
can be done to minimize these differences if they are
important.

I should also point out that the ACNW in its
next two meetings in May and July will also be conducting
brief sessions on the volcanic activity, the igneous
activity. In May, the committee will be taking up expert
elicitation.

And the probabilistic wvolcanic hazard analysis
undoubtedly will come up at that time. In July, the
committee will be looking at reviewing the performance
assessment in the high-level waste and the Nuclear
Regulatory Commission.

And we understand that the volcanic activity,
the igneous activity, will come up at that point. For the
presenters, Lynn Deering has prepared an excellent
background document for this meeting, which I hope

everyone has received.
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And in that, she has included a long, long
list of excellent questions. I'm not going to repeat
those questions now, but I do want to emphasize a few that
I would like to have us all be thinking about.

First, what are the principal causes of the
differences in the probability obtained by the different
methods? Can these differences be reconciled?

What is the significance of these? If a range
of probability is the appropriate result, how will the
range be folded into the performance assessment?

Second, dealing with consequences.
Consequences is an important element in determining the
risk from igneous events. How are the DOE and the NRC
investigating the consequences and what are the results?

Is the Suzuki model which deals with tephra
dispersion appropriate for this study? Are there any
other types of models that can be used to judge the Suzuki
model?

Third, at what point will the NRC close out
the study of igneous events? And what steps will lead
them to this?

And finally, how are indirect effects of
igneous activity being studied and the risks determined?

I think that if we can answer all four of those gquestions

with a reasonable assurance, whatever that word means,
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then we'll be in pretty good shape.

We have a full schedule. And we're going to
be hearing from the four different areas of study today.
We will conclude this afternoon with a round table which
v 2 hope that everyone will be able to bring their
questions so that we can have a good interchange.

That does not mean that we won't be asking
gquestions as individual presenters move along. With that,
I would like to introduce the consultants that we’re
pleased to have with us today.

We have three distinguished geoscientists with
us. At the far end is Dr. Bruce Marsh, professor of
geosciences at Johns Hopkins; Dr. Mike Ryan, a research
scientist with the U.8. Geological Survey in Reston; and
Ken Foland, professor of ceosciences at Ohio State
University.

We are very pleased to have you. And I'm sure
that you will want to feel like an integral part in asking
questions and making comments. With that, do any of my
colleagues, with or without ties, have anything that they
would like to add before we call upon our first speaker?

Okay. With that, we are going to be
introduced to this topic by the NRC lead on igneous
activity, John Trapp. John, the floor is yours.

MR. TRAPP: I'm always glad to come here to

NEAL R. GROSS
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these nice, intimate gatherings with a few hundred of my
friends and go from there.

CHAIRMAN POMEROY: Continue if you feel that
way for the next 30 seconds, John.

MR. TRAPP: 1 was asked by Lynn to give a few

introductory comments and basically to cover three basic

points, kind of give an overview of what to expect for the

rest of the day, give a few comments on some of the
technical feelings we’'ve got on the PVHA report.

And I'll also talk a little bit about the
effect of the change in the, 1’11 call it the, EPA
standard and how that's affected our work.

Basically, most of what you’re going to hear
today is going to be a summary of what was presented
during the meeting between DOE, NRC, the technical
exchange which toock two days.

As such, because of recovering this material
in about three-guarters of a day followed by the round
table, we're going to be going through an awful lot of
material awful guick. I hope that most of you have had a
chance to read the NRC yearly report, etc.

A lot of the information that you’re going to
hear today is summarized in that report. And I hope
you've also read the PVHA report from DOE.

In addition to this, you will hear some

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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summary statements about work that'’s being planned by both
DOE and NRC, where we’‘re going as far as this whole thing.
One of the big differences in this meeting from the
technical exchange is we will get a chance to hear some of
the views of the state.

This was not present, and it basically offers
both the peolitical and technical opinion which needs to be
brought into consideration. We will not be talking about
a lot of the generic concerns with expert elicitation or
questions, thie type of stuff. That’s basically going to
be handled in your May meeting.

MEMBER HINZE: Right.

MR. TRAPP: And we will go a little bit into
TSPA, but not to a great deal because TSPA again will be
covered during your July meeting. 8o, a lot of these
questions actually will be partially covered today.

And hopefully, between now and July, we should
get most of the questions at least answered to a
reasonable extent that were raised by Dr. Hinze.

MEMBER HINZE: .(Tohn, is it appropriate to ask
what are the staff’'s plans? Are you going to get to that
in terms of --

MR. TRAPP: The staff’s plans will be covered
in basically the last presentation I'll be making today.

MEMBER HINZE: All right.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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MR. TRAPP: 8o, I1'll be going through what
we’'re doing both technically and otherwise.

As you know, the EPA standard has been kind of
in flux for several years now. 1If you take a look at the
old standard, it really was very strongly probability-
based, probability in relation to the accessible
environment .

And if you take a look at a lot of the
probabilities that have been tossed around in igneous
activity, you end up with an awful lot which are sitting
right at thie magic number in the old EPA standard, 1077.

Because they sat right on that point and
because there were different opinions as to whether we’re
above and below this point, it meant that we were having a
very, very strong focus on our probabilistic aspects.

If you take a loock at the proposed
recommendations for the new standard and some of the
things that are in the Senate bill, what we’re now talking
about is release, transport, and dose to population. When
I say population, all my health physicists get all upset.

As such, the focus on probability has been
much less. But because before all we had to do was worry
about getting the material on up into the accessible
environment, we weren't worried about the transport

aspect.
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And we weren’t worried about going through all
of the heath physics calculations. As such, since we
started getting the feel as to where the standard is
going, we have spent quite a bit of time going into the
transport which is part of the Suzuki code, which was
mentioned, and trying to calculate how this would affect
population in some critical group.

In PVHA, I'm only going to bring up a couple
major points. We do have an ongoing concern on what is
the effect that new information is going to have all the
way through.

An expert elicitation really is kind o:i a
gslice in time. And there will be new information. Now,
it’'s very easy to take this new information and analyze it
from a mathematical standpoint.

There’s a question, what also does it do to
things like the underlying conceptual model that the
people had? This is something that really cannot be
analyzed. And it’s kind of hard to figure out how these
affects would be.

From a technical standpoint, our biggest
concern really is the zonation models which were placed or
used by many of the experts. Trying to basically not just
talk about their zonation model, but if you take a look at

mogt of the work that was done by the state, there also

NEAL R. GROSS
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was a zonation model there.

And the point is, by taking these different
types of zonation models, the assumptions that are laid
within these zonation models can really, totally drive the
probability obtained.

This last statement on here really is kind of
self-explanatory except, like I said, we do have a full
range including the state numbers. Now, if you take a
look at the range that you've got that is in some of the
literature, you end up with things down to 10'° which comes
out in the PVHA up to some numbers which almost get up to
10°°

We consider the PVHA basically as one input.
We consider the state’s stuff that was published in
various technical journals as another input, and we
consider the work that was done by the Center as another
input. We've got to take a look at all this to come up
with the final conclusion.

CHAIRMAN POMEROY: John, before you leave
that, let me ask a couple of guestions. First of all,
with regard to new information, we all, I think, recognize
that that’'s both the generic and the specific issue for
this particular elicitation.

Isn't the first thing you need to talk about

or think about whether *hat information is of any

NEAL R. GROSS
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importance or significance to the calculation? For
example, would one additional aeromagnetic anomaly have
any effect on this study, for example?

How do you propose to treat new information
tnat comes up as you get into looking at this? Do you
really see it merely as calling attention, calling DOE’'s
attention, to new information and say, "Find out whether
this is important?"

Or do you intend to actually make some
studies? Does the staff intend to make some studies to
determine its importance?

MR. TRAPP: It’'s more the latter. What we’'d
be doing was if we get new information, take a look at it,
try to determine if we think it has some significance.

Of course, all of the information would be
passed onto DOE, but the emphasis that we’'d put on it
really would be based on our opinion as to its relevance,
yes,

CHAIRMAN POMERQY: But you recognize clearly,
of course, the problem of getting inside somebody’s head
to see whether it actually is important to a particular
expert or group of experts.

MR. TRAPP: 1It’s almost impossible. And
that’s really in some ways our concern.

CHAIRMAN POMEROY: Right. And I guess the
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1 |[|heart of the question I think is will every expert

. 2 ||lelicitation run into this same basic problem as far as NRC
3 ||is concerned?

4 MR. TRAPP: I'm not going to answer it for the
5 ||NRC because it’s really too breocad a question. And if I

6 ||did, I'd probably have the managers down here all over the
7 ||place.

8 CHAIRMAN POMEROY: Plan to have several |
9 ||questions they’'re going to try and Jo that.

10 MR. TRAPP: But, yes, I do see it as a problem

11 ||because there are several areas of characterization which

-
N

|
1

basically we felt were not really fully carried out by ;

13 ||[DOE. 1It’s mainly the reason why we went into some of the

. 14 ||geophysics work, some of which has been reported in the

15 ||1last EOS article.

16 With the fact that this characterization

17 ||probably has left things in a much more uncertain state

18 |{than we’'d like, there may be more of a problem in this one

19 {|than in some of the others.

20 MEMBER HINZE: Bruce, please.

i | MR. MARSH: In this regard, how do you plan to

22 ||keep abreast or understand theoretical developments? In

23 ||other words, you get new information or the existing

24 ||information may take on a different complexicn based on

N
m

more understanding of magnetic transport, magnetic
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processes, which is a rapidly developing field.

So, 1 just wonder have you thought about
melding these together and what impact this will have?

MR. TRAPP: 1 think we’'re blessed by having a
very good support staff at the Center. Chuck and Britt
have been keeping well up on all the new material. Very
honestly, the best answer I can give to it is 1 depend on
those two to take care of it. I'm not sure how else to
answer your question.

MEMBER HINZE: Paul, did you have some follow-
ups?

CHAIRMAN POMEROY: Yes. John, let’s turn for
a second to concern with the geologic basis of zones. 1‘d
like you to help me out a little bit there. What is the
nature of the concern, that you don‘t think the geologists
knew, or the volcanologists knew, what basis --

MR. TRAPP: The simplest form, if you take a
look at the PVHA, and this will come up in some of what
Chuck will be presenting, and it will all definitely come
up in some of the stuff Kevin Coppersmith will be
presenting.

There is a question as to the nature of the
tranaition from Crater Flat to Yucca Mountain. If you
attended the DOE/NRC meeting on structural geology,

exotectonic models last year, the thought processes that
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came out of here is that Yucca Mountain is part of the
Crater Flat basin.

I1f you take a look at the DOE synthesis report
in geophysics and DOE synthesis report, i believe, Seismic
Tectonics is the correct title, both of those come up at
the same conclusion that Yucca Mountain is part of the
Crater Flat basin.

If you take a look at the zones that were
drawn within the PVHA report by many of the experts, there
was a boundary either hard or soft, etc., that was drawn
basically on the topographic difference between the two.

We see no geologic or geophysical reason to
draw this type of boundary. 1It's basically the reason
that Chuck and his models have gone the way they are.

So, from a technical side you will see how
we’'re handling it right now. And the concern, very
honestly if you take a look at it, is not that the numbers
are different, but the meaning of the numbers that are in
PVHA versus the numbers that we’ve got are slightly
different.

What we’'re talkirg about basically for our
probability numbers is volcanic eruption and dispersion
through the repository. If you take a lock at the DOE
numbers, they're really talking more secondary effects,

dikes, etc., and this type of thing.
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If you get down to a number that would be very
close to our number, it would be something like about 6x10°
. So, basically, you’'re talking about maybe an order,
order and a half magnitude lower than ours.

So, it’'s a disagreement in the geclogic
interpretation, but it’s really what thie interpretation
means to overall risk.

CHAIRMAN POMEROY: Certainly. And we’'re going
to get to that bottom line gquestion also. I do want to
just get into this a little bit further. Do you feel
that, therefore, tlL=- ten experts on the PVHA panel did not
consider data?

I think there’'s a specific statement in there
someplace that they decided that structural control was
not the issue that they were going to consider,
particulaxrly in reference to that boundary.

MR. TRAPP: No, they considered all the
information that they had. Geomatrix did a very good job
of giving them the information that was available at that
time.

But from a technical, both from that and a
regulatory perspective, we're going to take a look at all
the information, etc., and try to figure ocut exactly what
it means, how we’'re going to take a look at it from a

regulatory perspective,
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We are basically being more cautious towards
the public by having these types of numbers. From an
overall standpoint, when you get to overall risk, I am not
sure that most of it really makes that much difference.

We need to find out. But we’re talking, no
matter how you do it, extremely low probability numbers.
And if you're going to have risk, you got this
multiplication factor. And there‘s a limi: as to how far
you can go.

One in a million is probably about as far as
you can go in probability. It may be higher, but that’s
reasonable. If you compare that to something that’'s got
uncertainty, you’'re going to have a hell of a lot more
consequence to make the risk equal.

CHAIRMAN POMERQOY: Let me ask you one last
guestion, John. It’s a stated and avowed purpose of all
of these elicitations to try to bring forth the full range
of uncertainty that the community would express with
regard to any specific issue that the elicitation is
addressing.

And presumably, the experts were asked to try
to do that. Does the 10’ te 10" range that the NRC feels
is appropriate exprese the full range of uncertainty of
the community?

I note, for example, of course that it doesn’t
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include the 107, 10", nor in fact does it include the
states of higher probabilities.

MR. TRAPP: But if you take a look at the
number, it basically includes the mean value of the PVHA,
and if you take a look at the values that come out of the
states, especially the last ones which are basically
ranging from 1x107 to I believe --

There was a value gquoted in the report of

8.8x10°, but I think ths actual number that they were

talking about was 3x1( ", but the best estimate of just
over 1x10’. 8o, our number basically includes the mean
values.

And really when you start putting these type
of things into a total system performance assessment, it'’s
the mean value which really drives the whole curve.
Therefore, if you start going from the 10*, 107, I think
we are covering the mean of all areas that I‘ve talked
about .

But no, we haven't covered the total range of
uncertainty. That would be, like I said, about 10° to
10°*, five orders of magnitude.

CHAIR-U'N POMIMROY: Yes, I'm sure that, for
instance, I know Atomi: Licensing and Safety Board would
want to look at that whole range of uncertainty, would

want to at least know about the whole range of
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uncertainty. Thank you, John. That’s all I have.

MEMBER HINZE: I think these first two items
will be coming back to haunt us as we move throughout the
entire day. At least I hope they will. 1Is that it then,
John?

MR. TRAPP: That'’'s it for me. And, therefore,
with no further ado from Chicago and on his way to Vienna,
as you may know, I’ll let Chuck cover it,

MEMBER HINZE: Chuck, you’re going to give us
a summary of the work on geological setting and
probability, right?

MR. CONNOR: Right.

MEMBER HINZE: And there is a handout.

MR. CONNOR: Thanks. Is that on?

MEMBER HINZE: 1It’s always good to have you
here. And we’re interested in what you have to say.

MR. CONNOR: Okay. As you mentioned, I’'ll be
trying to condense a couple of presentations that a few of
you have heard before. 1I’'d like to talk about the
geologic setting and probability of volcanism at the Yucca
Mountain Repository based on some studies that we’'ve been
doing at the Center.

And, of course, I'm not going to discuss the
entire geologic setting, but just those that are

particularly relevant to volcanic hazard assessment and
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also some data that we’ve been gathering out the:
the past year or so which is roughly new information

Here’s an outline for wnat I want to go
through. I want to talk about the regional structural
setting of basaltic volcanism near Yucca Mountain.

People have recognized for a very long time
that small volume basaltic volcanism structure has a
relationship. And it’s important to identify that
relationship and hopefully try to use that in constructing
probabilistic models for the volcanic hazard.

Second, I'm going to talk a bit about some
recent ground magnetic work that my colleagues at the
Center and I have been doing in the area around Yucca
Mountain. Yucca Mcuntain is an area not only of basaltic
volcanism, it’s also an area of a lot of tectonic
activity.

And there are subsiding basins there which
tend to obscure some volcanic features. I think it’s
important to understand patterns in basaltic volcanic
activity between from the miocene through the pliocene and
guaternary.

In order to do that, we need to rely on some
geophysical data in order to identify the locations of
buried cones in the alluvium,.

And third, I'll summarize some of the geologic
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fazlorse and go through some of the probability models that
we've been developing to try to get a handle on our
particular range, which has already been mentioned.

It’'s a critical step, ! think we could all
agrce, it’'s a critical step to understand what we're
talking about looking at this volcanic field. The Yucca
Mountain Repository, proposed repository, is located here.
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