Official Transcript of Proceedings

% NUCLEAR REGULATORY COMMISSION

ACNWT 0113

Title: Advisory Committee on Nuclear Waste
91st Meeting

TROB (ACNN)
RETURN ORI

GINAL

TO BJWHITE,

ACRS T-2£26
Docket Number: (not applicable) g
Location: Rockville, Maryland
Date: Wednesday, April 23, 1997

ACNW OFFICE COFY - RETAIN FOR ’
THE LIFE OF THE COMMITIEE

Work Order No.: NRC-1089 Pages 340-545

9704280114 970423
PDR  ADVCM NACNUCLE
T-0113 PDR

DINI A

MUGHNAL

St Court Reporters and Transcribers
~o(C009 1323 Rhode Island Avenue, N.W.
. Washington, D.C. 20005
(202) 234-4433

'" A A mg”‘
| O | LACA § RO 1 00 R0 0O L

NEAL K. GROSS AND CO., INC. O




(202) 234.443{“

DISCLAIMER
PUBLIC NOTICE
BY THE
UNITED STATES NUCLEAR REGULATORY COMMISSION'S
ADVISORY COMMITTEE ON NUCLEAR WASTE

APRIL 23, 1997

The contents of this transcript of the
proceedings of the United States Nuclear Regulatory
Commission's Advisory Committee on Nuclear Waste on APRIL 23,
1997, as reported herein, is a record of the discussions
recorded at the meeting held on the above date.

This transcript has not been reviewed, corrected

and edited and it may contain inaccuracies.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, NW
WASHINGTON, D.C. 20008 (202) 234-4433




10

il

12

16

17

18

20

21

22

23

25

340

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

+ 4+ + 4+ 4+

91st MEETING

ADVISORY COMMITTEE ON NUCLEAR WASTE (ACNW)

+ o4+ o+ 4+
WEDNESDAY

APRIL 23, 1997
LR

ROCKVILLE, MARYLAND

The Advisory Committee met at the Nuclear
Regulatory Commission, Two White Flint North, Room T2B3,
11545 Rockville Pike, at 8:30 a.m., Paul W. Pomerocy,

Chairman, presiding.
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P-R-0-C-E-E-D-I-N-G-8
(8:37 a.m.)

CHAIRMAN POMERQOY: The meeting will now come
to order. This is the second day of the 91st meeting of
the Advisory Committee on Nuclear Waste.

Today the committee will first hold
discussions with several representatives of the State of
Nevada on issues pertaining to the proposed Yucca Mountain
Repository; secondly, review a screening methodology for
assessing prior land burials; third, discuss current
events with the NRC’'s Director of the Division of Waste
Management; fourth, discuss the defense-in-depth
philosophy as it relates to radioactive waste disposal;
fifth, prepare our reports and secondly discuss committee
activities; and lastly, discuss committee activities of
the future agenda.

Mr. Howard Larson, two to my right, is the
designated Federal Official for the initial portion of
today’'s meeting. This meeting is being conducted in
accordance with the provisions of the Federal Advisory
Committee Act.

We have received no written statements from
members ot the public regarding today’s session. Should
anyone wish to address the committee, please make their

wishes known to one of the committee staff.
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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.

The committee is very pleased to have with us
today two guests: Professor Charles Fairhurst --
Professor Fairhurst will address the committee laster this
afternoon -- and Professor Ken Foland who will, I think,
be participating in the meeting for part of the day today.

If any of my members have any opening
comments? If not, let’s proceed to the first agenda item,
namely, Nevada Perspective as to the Difference between
DOE’'s Viability Assessment and the Site Suitability
Determination for the Proposed Yucca Mountain Repository.

I believe Steve Frishman is going to comment
also on 10 CFR Part 960, the site-specific siting
guidelines for Yucca Mountain, as well as the 10 CFR 60
subsystem requirements. Steve, it's always a pleasure to
have you here; we're glad to see you, and please, if
you're wired --

MR. FRISHMAN: Thanks. I appreciate the
invitation and 1’11 be talking for a while on the subject
that you mentioned and then Linda Lehman will be talking
on some additional topics that we think will be of

interest to you.
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First of all, as always. I didn’t bring any
handouts. Last time I brought you some but I just
couldn’t find any more of them real handy. I know how
much you like the garlic and the alfalfa that I brought.
And I hope you got good use out of that garlic.

CHAIRMAN POMERQY: Actually, we deeply
appreciated that, Steve. As you know, the committee went
out to the Amargosa Valley after your presentation and I'm
really glad that you brought that particular aspect,
particularly the garlic which I enjoyed greatly.

MR. FRISHMAN: Well, I hope that you did find
that infcrmative because I think it Zefinitely helps with
the considerations of critical group, because that’s going
to have to be considered. And I think you were in the
middle of the dilemma of what is a critical group when
you're talking with the people there.

CHAIRMAN POMEROY: Absolutely.

MR. FRISHMAN: Well, I wanted today to go
through some things that I know some of you have heard
from me, or part of from me in the past, and I wanted to
kind of link it all together because things are happening
fast.

As you're well aware, programmatically,
everything seems to be sort of tied to everything else,

and I'd like to give you sort of my version of how I
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unwind it all, and the part that I see in it, and where 1
see the potential pitfalls for people who are trying to
understand what the program is doing as it stands still
and moves forward all at the same time.

MEMBER HINZE: Would it be appropriate, Steve,
before you get too far into this, to explain to us just a
bit, what the Nuclear Projects Office is about these days,
without the DOE support?

MR. FRiIGHMAN: Well, we’'re selling pencils on
the corner.

MEMBER HINZE: 1Is there anything left of the
Research Program?

MR. FRISHMAN: There'’'s very little left of it.
We had to terminate contracts with all of our contrac'ors
and just recently we brought Linda back on as a technical
contractor., And Linda has some pretty speciric work to be
doing, but at this work we don’t have sufficient funds to

be doing any independent research through contractors as

|we have done, you know, ever since we first opened the

lloffice back in the mid-'B80s.

80 what we have done is, we have compiled all
of the independent technical work that we’ve had done for
about the past ten years. And we're going through that
and trying to make sure that we understand that and have

that in a useful fcrm. And we do expect that we will be
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in a better situation again sometime soon.

As you know, we have filed a legal challenge
over the denial of our funde from two years ago, and I
think there’s a fair chance _‘hat we’ll prevail on that.
We also are in the Administraticn’s budget prrposal for
the next fiscal year, and Lake Barrett encouraged the
House Committee that had itz first hearing on that
proposal to fund us and affected counties because he felt
it was an advisable and worthwhile thing to be doing.

Sc¢ I think at this point we’re at a low point
in terms of funding, but I think it will improve again.
Also, the program hae changed sufficiently to where if we
do get additional funds for technical contractors we're
probably going to have to be working in a slightly
different way, and I think we’'re going to have to respond
much more to the emphasis on total system performance
assessment .

We already have some of our own thoughts and
have had, you know, considerable discussion about where
the high sensitivities are in TSPA, and we think we have a
fair amount of independent work behind us already that
will feed into our ability to review various aspects of
TSPA.

As with your meeting yesterday on igneous

activity, I know one of our contractors or a couple of
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them, have been pretty active in the pursuit of
information in‘that area, and I think from listening
yesterday it sounds as if our work had been useful, in
terms of understanding or at least laying some bounds in
the area of the effects of igneous activity.

I was glad to hear yesterday, the extent to
which Gene Smith’'s work sort of plays in the thinking and
I recognized from listening to John Trapp that that work,
one way or another, if we get into a licensing situation,
that work is going to have to be recognized and dealt
with.

And we have similar work in other areas that
we’'ll re bringing forward as necessary and as the program
moves forward. And you’ll hear some of that today from
Linda.

MEMBER HINZE: Two questions then, Steve. Are
you preparing a bibliography of these internal reports,
and are you preparing a summary of the research that --

MR. FRISHMAN: We have listed almost
everything in our Agency bibliography right now that is
available on paper, and 1 believe also available on our
Home Page. Plus we have summaries of some work on our
Home Page and we're probably going to be putting more on
all the time,

The Page is becoming something that'’'s very
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useful for us internally because it helps us find things
and not have to live quite so much out of our vertical
files as we used to. It’s also very useful to other
people.

MEMBER HINZE: Can you give us the address?
I'm afraid I've forgotten it -- if I ever did know it.

MR. FRISHMAN: 1I’'l]l get it to you after this.

MEMBER HINZE: Oh, that makes me feel better
then, if you have to get it.

MR. FRISHMAN: T have it on "favorites". I
don’'t have to worry about the address any more. But I
will get it to you.

MEMBER HINZE: Thanks.

CHAIRMAN POMERCY: Steve, one of the things we
run into of course, is that there is this much greater
emphasis on TSPA and PA in general. And we see it as
still a very vital role for the gecosciences in the next
few years as well, and I'm sure you probably will touch on
that some in our discussion.

MR. FRISHMAN: Yes.

CHAIRMAN POMEROY: But I wonder, are you
thinking in terms of possible future support of some of
your tectonics activity, that I thought was very useful in
the past?

MR. FRISHMAN: Yes, we are.

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE  NW
(202) 234-4433 WASHINGTON, DC  20005-3701 (202) 234-4433




0

10

i 1

13

14

15

16

17

18

19

24

25

350

CHAIRMAN POMEROY: The University of Nevada,
Reno?

MR. FRISHMAN: Yes. It was with great regret
that we let go what we let go. In fact, we held on
probably a year longer than we should have if we were
going to really sharp pencil our own business and try to
sort of get through the situation we’'re in right now. 8o
yes, we want to recapture everything that we can.

CHAIRMAN POMERQOY: Great.

MR. FRISHMAN: Well, I think probably the key
word that leads to most of the discucsion that is going on
now surrounding this program -- on the Hill, in the
technical world, in almost all of the interests associated
with this program -- the key word is suitability.

And that’s kind of interesting because the
word suitability appears in the Nuclear Waste Policy Act
of 1982, was never amended out, but it’'s also never been
defined. Suitability does have, in the Nuclear Waste
Policy Act, a very specific meaning. And that is, that
it’s used in sentences where the Secretary makes
determinations such as the suitability of the site for a
repository.

Well, the only standard the Secretary has in
the Nuclear Waste Policy Act to determine suitability is

the guidelines which are 10 CFR 960. If the Secretary'’'s
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going to make an accountable decision, the guidelines are
the only basis for that accountable decision.

And that decision under the Waste Policy Act
is the decision to recommend to the President that the
site go forward for a license application for a
repository. So if the Secretary determines under the
current Act, that the site is suitable -- meaning that the
gite is not disqualified and is also found qualified, that
is -- two findings must be made. It is not disqualified
and it must be gqualified -- meaning it must meet the
qualifying conditions of the guidelines.

If the Secretary makes that finding then the
Secretary has a basis to recommend the site to the
President for submittal of a license application to the
Nuclear Regulatory Commission.

The word is, unfortunately, attached in
people’s minds to all kinds of other things. Suitability
is, throughout -- and I guess I can recall talking to you
about suitability in the past, I've talked to the
Technical Review Board about suitability in all, you know,
over the last five to seven years.

But we still have this sort of

misunderstanding out in the world about the difference

between the meaning of suitability in the Act -- even
though it’'s undefined -- and the fact that suitability as
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something that's in the eye of the beholder.

S0 now we're in a situation where it has
become even more muddled, and that’s because the
Department has invented a process that they call viability
assessment. Viability assessment is not in the Nuclear
Waste Policy Act. Viability assesement is something that
it took about six or so months to develop in concept at
the Department, and it took them another gix months for
Dan Dreyfuss to figure out what to call it.

Viability assessment is something that the
Department doesn’t do. The Department intends to prepare
some reports so that somebody else can make a viability
assessment -- once again, viability undefined -- so
viability then becomes in the eye of the beholder.

The viability assessment work that is going on
within the Department right now consists of producing four
reports and those four reports will be delivered to the
Congress and to the Presideut. Those four reports contain
information on the follow.ng.

The first is the, as they put it, the critical
aspects of the design of the repository and the waste
package, and as I understand the words "critical aspects",
it's primarily emphasizing elements for which there is not

a precedent in licensing.
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So it won't be a complete design -- and
percentage-wise it’s hard to tell what it will be -- but
it should be ensugh so that the basis of the design can be
used in the next report, as a portion of the next report,
which is the total system performance assessment. You
can‘t do the performance assessment unless you have some
minimal amount of design.

And as I understand it, the schedule for that
-- and this probably should be of interest to you because
it will give you sort of a leg up on it, too ~-- in
September of this year, the design people are supposed to
hand off to Abe Van Luik’s shop a design sufficient to be
used in the TSPA for the viability assessment.

I was just asking him yesterday, they were
supposed to, in March, have handed off a preliminary, and
he was called in from his day off last Friday from what he
said, to find out that it won’t be till May. But that
design will supposedly be sufficient to use in the TSPA,
which is the second report.

The third report is what the Department
estimates in terms of a schedule and cost and sort of
process, to get to a license application. What does it
take from the time of the viability assessment which is
scheduled for September, 1998 -- what does it take to get

from there to a license application in terms, essentially,
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of time and money? 1It’'s a license application plan. And
that would include the development of the environmental
impact statement for the repository.

And the final of the four is a next rendition
of a total system lifecycle cost. Meaning, what doee the
Department expect the enti-e repository program from 1982
to closure, cost? They 4id one a couple of years ago that
represented quite a difference from the one that they had
done a few years before that.

I won't give you my cynical guesses about what
the next one’'s going to look like. But we’'re interested
in that and you know, we think that that will probably
have a great deal of bearing on the Hill, on how people
view the viab. l.ity of the Repository Program.

So now, laying out something like this at this
point, when the plan is for a license application to be
submitted in 2002 -- the Secretary makes the
recommendation if the Secretar, has a baesieg for it in 2001
-- license application submission are 2002.

There’'s not really anything wrong with doing
something like a viability a ssment at this point.
There's been nearly $3 billion spent on Yucca Mountain
already; probably take a couple more to get to 2002.

And it seems if this weve essentially a

business endeavor, it’s reasonable at this point to stop
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and take a look at these elements and to make a business
decision. And if you recall, Dan Dreyfuss has always
referred to the viability assessment as essentially a
business evaluation.

But under the circumstances I think there’s a
great danger that the viability assessment is going to be
misunderstood and is going to be used in a way that does
not really improve the situation.

If you paid attention to the debate over $.104
on the Senate floor you heard Senator Murkowski -- the
Chairman of the Senate Energy and Natural Resource
Committee -- you heard him talking about 1998 when the
site will be found suitable. And thinking that 1998, the
viability assessment is the on/off switch for Yucca
Mountain.

And he’s not the only one who misunderstands
it. In fact, almost everybody in a position to make any
decisions misunderstands it. So the reazon that 1 wanted
to bring it up to you was partly to get you thinking about
how you as an Adviscory Committee to the Commission, are
going to want to deal with the concept of the viability
assessment .

And also, knowing that you're going to be
meeting with the Commission fairly shortly, this may at

least encourage you to think about it to the extent that
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you might be able to give the Commission some guidance on
how to deal with the viability assessment because it’s an
area that is going to be tremendously misunderstood,
misrepresented.

And I think it’s not out of the question that
those who misunderstand it most on the Hill, one way or
another are going to be asking the Commission what they
think about the viability of Yucca Mountain.

So it’'s certainly a situation where 1 think
your advice will be helpful, primarily to assure that the
Commission, when asked a question like that, has «n answer
that is constructive to the system rather than one that
just furthers the misunderstanding of the terms.

So my suggestion is tha%t, if possible, first
of all you don't refer to the viability assessment. And I
know that’s very difficult to do since it has become a
term of art already. But what I mean by don’'t refer to it
is, in September 1998 you'‘re going to see essentially, a
basis design for repository and waste package, you’'re
going to see a total system performance assessment.

Now, those don’t have to be called part of a
viability assessment; those are work products. Those are
work products of the Department in the Yucca Mountain
project and repository program. So if you want to look at

those and review them in any weay you feel is reasonable --
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they’re milestone reports, milestones that the Department

itself has set up -- ard I think from your standpoint and

from the Commission’s standpoint, that’s probably about as
far as you ought to go.

You look at them in terms of they’re being
milestone reports, and make your decisions about the
extent to which you want to review those and the extent to
which you want to comment on them; no different from other
reports that have been flowing through the system since
1982.

But to get caught up in the viability
assessment concept is to be caught up in the suitability
problem, because I recall that there have been times in
Congressional Hearings where representatives of the
Commission have been asked to give answers that are sort
of in terms of the misunderstandings that are within the
program.

And I particularly remember a time way back
when, in 1987, leading up to the decision that put us in
sort of this impossible position of having only one site
and no alternatives. I remember Hugh Thompson was asked,
do you think any of these three sites are licensable? And
he said, yes, I'm sure one of them is.

And then it was Senator Ford who said, you

wouldn’t care to save us a couple of billion dollars and
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tell us which one, would you? But the Commission was
caught, and that was a very difficult situation. And I
know we had a meeting with the Commission just a day after
that, and Hugh's comments disturbed me to the point where
I brought it up in the meeting with the Commission.

Where, you know, how can you have a
representative of the Commission sitting here and sort of
furthering the misunderstandings of the program and
speaking without basis? I would not like ;o see the
viability assessment sort of fall into the same kind of
thing, and there are members of Congress who are going to
want to know specifically from the Commission and from
many other people, do you think this site is viable?

Well, you have no basis to say what it is.
First of all, you don‘t know what viable is. About all
you can say is that we are reviewing the technical basis
for decisions that might have to be made later and
milestone reports. That's as far as you can go.

And I know it’'s a difficult situation
politically, to be in, but I think that’s the only
situation that the Commission can be in without
essentially prejudicing its future in a licensing process
if one ever comes up.

And that’'s how serious I think it is. So I

wanted to lay at least that out for your thinking, and I
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know some of you have heard me say this or something
similar in the past, but I think we’'re getting to sort of
a crunch point, and 1 know that the staff is sort of
looking at what it needs to relative to the viability
assessment .

And I think it would be well for the staff to
at least consider the same advice that I’'ve given you
about what to do and what not to do.

MEMBER HINZE: Steve, certainly there is that
chance for a misperception, and that is from the Senate to
the President on down. But the DOE has made it clear that
this is not a suitability decision. What I would like to
know from you is, what you think is going to be done
between 1998 and 2001 in terms of data acquisition and
analysis of the Yucca Mountain site that will change it to
a point that will reach suitability analysis?

MR. FRISHMAN: Okay, well that was going to be
sor. of the basis of the next thing I wanted to talk
about .

MEMBER HINZE: Sorry.

MR. FRISHMAN: No, you’‘ve turned it around.
But you turn it around, but you’ll hear my answer what'’s
not going to be done, that concerns me.

MEMBER HINZE: 1I'd like to hear what’'s going

to be done.,

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE , NW
(202) 234-4433 WASHINGTON, DC. 20005-3701 (202) 234-4433




N

10

1l

12

13

14

16

17

18

19

20

22

23

24

360
MR. FRISHMAN: Okay, well I can tell you and

then I'll go into the discussion <f that. And this has to

do with the guidelines and prcposed changes in the

guidelines.

The only data collection that I see the
Department has any emphasis on in the period from -- well,
from even now until a license application -- primary

emphasis is on collecting data that would support some
typé of a thermal loading decision, or thermal loading
design.

That’'s the primary missing piece from the
Department’s point of view in total system performance
assessment, and it’s also the primary piece of design for
which right now, there is -- well, we’ve argued this out
before -- 1 say essentially no basis; Abe would say there
is at least some basis for the current design.

And the current design is a pretty high
thermal load and that high thermal load is one for which I
haven't seen any demonstration that it contributes to
performance rather than it’s detrimental to performance.

If you recall in 10 CFR 60, thermal loading is
seen as a potentially adverse condition, and it’'s seen as
the -- the heat from the waste is seen as something that
can cause problems and you have to figure out how to deal
with it.
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The Department is viewing thermal loading as a
design factor and one that, at this point they’'re claiming
-- and I think somewhat optimistically -- will actually
enhance performance of a repository if you know, the
design is right. So that'’s where their real emphasis is.

Now, there‘s one other area where there was a
lot of emphasis and a lot of people have felt there is a
great deal of importance and understanding -- the
Department may or may not do any further data collection
or try to work that out -- and that’s the steep hydrologic
gradient just North of the site.

And if you recall the current design evolution
has expanded the emplacement area now farther to the
North, meaning getting closer and closer to that steep
gradient. And the Department had talked in the past about
drilling another borehole to try to get some additional
data to try to understand what is going on there and at
least be able to have some data that says that it won’'t
affect performance.

At this point you can make speculation about
the extent to which it could affect performance. The
Department has some, I call, almost back of the envelop
work, where it insists that any disruption of that
gradient that would result in essentially, the 1000-foot

head right over about a 2-mile area being reduced, I think
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there’'s some possibilities regarding performance.

But at this point the Department is using some
work that they had done to say, you know, it probably
won't affect performance, but they’'re also at this point
not planning to collect any further data.

So the simple answer to your question is, the
main thing that they’re going to be doing, other than
sitting at their desks, is trying to collect thermal data.
The problem as regards the suitability determination --
meaning the Secretary’s recommendation in 2001 -- is that
the primary data collection that will be going on is in
the heated drift, which is a relatively short piece of
drift.

And in 2001, it is far from certain that there
will be enough data collected that analysis will be
credible. And also, one of the key gquestions that we have
asked in the past and still are not satisfied with the
answer, is the same one that we ask about the single
heater block that’s, how can you demonstrate that this
test is representative?

You know, here’s a drift in one portion of the
repository block, admittedly there is a very large portion
of that block that doesn’'t even have a drill hole in it,
but at the same time the Department is trying to maintain

that this particular location and the thermal testing is
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going to be representative of the entire repository block.

So the problem that we have is, at the time of
the suitability determination -- meaning the application
of the guidelines to the site to determine whether to go
forward with the license application -- the biggest,
probably most important piece of dats that can be
coliected is, essentially an area of unknown because
Linda‘'s going to be talking about the other big problem
that they have having to do with flux -- groundwater flux.

But the biggest arca where they can do
something about, they’re not going to have convincing or
complete data and analysis, or demonstration of
representativeness at the time that that decision is made.
Thie is a real problem, I see.

So suitability is still -- you know, once they
get to suitability as unde.stood in the Waste Policy Act,
an application of the guidelines is still, from my
perspective, going to be very iffy.

And that‘s regardless of whether the
guidelines are revised or not. I think it’s worse if the
guidelines are revised. As it stands now -- John.

VICE CHAIRMAN GARRICK: Steve, help me
understand this a little bit. Is your concern not so much
with the fact that they’'ve identified thermal loading as

an important issue for which we need to collect data, but
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is your principal concern the way they’re going about
doing it?

MR. FRISHMAN: My principal concern is that
they’'re going to make a decision without having a credible
database behind that decision. And that’s orly because
they are not taking -- they are going to make the decision
before the work is sufficiently mature to support a
decision.

Probably, I think the Technical Review Board
has estimated maybe another five or six or seven years or
a little bit more. Maybe you’ll know enough to make a
decision.

MEMBER HORNBERGER: How would that come about?
Fourteen uore heater tests, or exactly what in your
estimation, would be required to get to a suitable
database?

MR. FRISHMAN: First of all, I think we need
to, you know, understand what the, you know what the
physical and chemical reaction is to a heater drift. And
that in itself, is a pretty massive task, especially since
we have demonstration already that with the single heater
block that it’s very difficult to get data on essentially
the evolutionary chemistry of the groundwater; the
equipment itself failed.

But I think the design of the test in one
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place, if it’s done well -- or the tests -- and we gain

some understanding of what happens in the near field, then

I think at least it needs to be duplicated in another part

of the repository ares that does not have identical

characteristics and where you can make -- take the step

that you’'re making an effort to do the tests.

And something that maybe collectively, is much

more representative of the block than just a single area

that -- yes, shows some fracture, you know, shows a
certain degree of welding and saturation -- when we know
from what little tunneling has been done -- and five miles
ig very little tunneling -- we know from what little

tunneling has been done that there is great variability in
this block, much greater than was originally anticipated.

Sc at least some duplication of drift heater
test, and something at repository scale rather than the
block, which I have a lot of problems with -- the block
out in Fran Ridge which I think, from my perspective, a
waste of money, and a year-and-a-half ago the Department
thought the same thing.

So more thermal testing, and while the
additional thermal testing is going on,

not only to gain

understanding of the near field and the sort of evolution

of the near field based -- through a thermal pulse, both
rising and falling -- but also a credible effort to show
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that your overall tests are representative.

VICE CHAIRMAN GARRICK: Yes. So your concern
is really -- is twofold. One is that even if they were
doing over a much broader region of the block, what
they're now doing in the heater block test, you would have
some concern because of the scope of the experiments, is
that correct?

MR. FRISHMAN: Correct. Yes.

VICE CHAIRMAN GARRICK: So you’re concerned
about the scope and the extent of the testing itself?

MR. FRISHMAN: Pight, and if we want to come
sort of subtier into that, there’s still a great deal of
guestion on the extent to which the data is really valid
when you do a very fast thermal pulse as opposed to a
slower thermal pulse. And that primarily has to do with
what happens to the chemistry.

So we're in a situation -- and you’ve heard me
say this, I guess, sine the first time I ever talked with
this committee -- and that’s, this is not an unsolvable
thing in terms of this type of a problem where a decision
ig going toc get made before there’s a credible database to
make the decision.

This is just one more time in which the
schedule has driven science sort of off to the side. And

if science suffers, the decision then will suffer, and it
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probably won't further the program in any way and probably
will result in the same thing that has happened in the
past, and that’s that, you know, hurry up and make the
decision so then we can get in trouble and have delays and
have to wait for another decision.

And I can see the same kind of thing
happening, only I think the Congress is probably just
about running out of patience. I'm not sure how much
longer that the project would even be funded, if we were
just in another cycle. Here’'s the great decision, but the
decision is accepted only by the Department of Energy as
being a credible decision, so therefore we fall back and
review again. So that'’'s the danger.

VICE CHAIRMAN GARRICK: Yes, I don’t mean to
push this, but I'm really trying to understand what the
State’'s fundamental issue here is. In your judgment, is
there a way to do the thermal loading experiments that
would be satisfied to the State in a manner that would
also satisfy Congress in that we don’'t get ocurselves into
a 1l0-year program?

Because you put a very serious constraint on
this with respect to your concerns about a thermal pulse,
or a thermal transient with a short time constant, and the
significance of that in terms of the actual performance of

the repository.
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I guess what I'm struggling with is, how could
we design an experiment -- and we’'re only talking for the
moment about thermal loading -- that would indeed, meet
the requirements of the State --

MR. FRISHMAN: Well, at the risk of sounding
glib and probably losing what little credibility 1 have
with you even today, I‘'ll tell you that they shouldn’t
have to do it at all. What they should do is apply the
current guidelines and just qualify the site.

VICE CHAIRMAN GARRICK: I see. Okay.

MR. FRISHMAN: Rather than try to change the
guidelines. Because there’'s enocugh information right now
to where if you applied those guidelines, you could remove
yourself from the site -- and this is part of what I
wanted to talk about in terms of revising the guidelines.

Because what we're being asked to do in the
rev'gion of the guidelines is essentially reverse the
major principles of the regulatory world of geolouwic
disposal that’'s been there since the very beginning.

And the reason for that is, at least in part,
because of serious doubt about whether the site will
survive in these qualifying conditions of the current
guidelines -- especially having to do with groundwater
travel time.

So with the changing guideline that is
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proposed, this is again, not only sort of an intellectual
issue for you to consider, but it’; one where, once again,
your advice is going to be important to the Commission.
You're well aware of the 960 guidelines and I won’t go
through that at all.

You’'re also well aware that the proposal to
revise the guidelines for the Yucca Mountain site is one
that essentially says, to do a performance assessment and
if the site meets the standards of EPA and the NRC, then
the guidelines have been satisfied.

Now, they do not contain recognition of the
requirementg in the Nuclear Weste Policy Act for what
guidelines ought to be, which is factors which qualify and
d.squalify the site, and many of those factors are named -
- and geology shall be primary.

So legally the guidelines don’'t match up to
the Nuclear Waste Policy Act. Technically, there’s this
problem with the guidelines because the Department is
doing the guidelines -- is attempting to revise the
guidelines as part of its overall program plan.

And its overall program plan has this problem
in it that I just described to you and that’s, the program
plan itself doesn’t allow sufficient information to be
gathered in time to apply the guideline. 8So they sort of

fail from just a technical rationale standpoint as well.
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The idea of using a total system approach also
causes some other problems in the regulatory world. Now,
as you recall, the waste isolation strategy that the
Department is using relies, among other things, on
dilution. 1If you recall, the EPA when it wrote 40 CFR 191
made some very strong statements about not having a
standard that permits reliance on dilution.

Also relying on dilution is a step back,
philosophically, in protection against pollution in almost
all regulation in this country. So the reliance on
dilution becomes built into the total system performance
assesgment, and therefore gets imbedded in regulation.

Now, 10 CFR 60 has subsystem performance
requirements which include groundwater travel time, and
pre-emplacement groundwater travel time rather than waste
particle travel time. And the reasons for that have been
strongly stated throughout both NRC documentation and not
too far in the past, DOE documentation.

And total system perfoimance assessment says
that that’s an irrelevant factor, and in fact in some of
the ratiocnale in the Department’'s work they say that given
the situation at Yucca Mountain, very fast groundwater
travel time may in fact, be an advantage.

Well, very fast may be an advantage for what

they think is good repository performance, but I'm not
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sure that they can really make that concept stick, because
I don‘t think that they can demonstrate the type of
performance that they’'re talking about under thermal
loading anyway.

So we had -- and I know many of us recall --
sort of the evolutionary thinking in the whole concept of
geologic isolation. And it involves such things as very
slow groundwater movement because that was going to be the
mechanism that resulted in loss of waste isolation.

Another component of it being the concept
that, we call it geologic isclation and therefore in the
long term -- and that’'s what our real concern is. Our
real concern is in the very long term -- that you are able
to understand geology well enough to rely on geology as a
primary barrier.

And what we see in total system performance
assessment is more and more emphasis on reliance on an
engineered barrier for a longer and longer period of time.
This again, is sort of contrary to the concept of geologic
isclation.

And also, just to repeat so that the list keep
sorts of rounding out, the reliance on dilution as a
barrier was far out of anyone’s thinking in discussion of
geologic waste isolation. And these are just a few of the

concepts.

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE . NW
(202) 234-4433 WASHINGTON. D.C. 20005-3701 (202) 234-3433




372

1 So what the guidelines do is sort of wreak
. 2 ||havoc on the concept of geologic waste isolation as it

3 ||lwas, you know, first thought maybe doable as far back as

4 ||[the mid-'50s8. So that’s something toc consider.

5 Now, much more to your immediate concern is,

6 ||[if you recall, anytime that there is a change proposed in

7 ||the guidelines by the Department of Energy, the Nuclear

8 ||Regulatory Commission, under the Waste Policy Act, must

9 ||concur on that change before the chanae can be

10 |[promulgated.

11 Now given this, the last time the Commission
12 |[went through concurrence it was understood -- and I think
13 {|it’s still understood -- that the only basis that the

Commission has for concurrence is that the proposed

15 [|guidelines are consistent or at least not inconsistent

16 |[(with 10 CFR 60 and other Commission rules that would apply
17 ||-- such as for preclosure. The Commission really has no

18 [(other basis.

19 Now, given the proposed guidelines as they

1
20 |{lare, 10 CFR 60 as it is -- not as you might hear later
21 ||today; it could possibly change -- but as it is because

22 ||the Department intends to finish this process >f
23 ||promulgating revised guidelines by the end of this fiscal

24 ||year. And you certainly won’'t have revised 10 CFR 60 by

. 25 |lthat time.
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In fact, there certainly will not be an EPA
rule by that time. So what’s the Commission to do?
Because if the Commission does not concur the guidelines
don’t get promulgated. And if you look at it in realistic
terms, the Department doesn’t need the guidelines anyway
at this point.

As the Department people have said over and
over, the viability assessment 1s independent of
regulation. What they’re going to do is, for working
purposes, they’re going to get anybody who wants it, a
total system performance assessment, that says -- that
those to whoever it is or the risk to whoever it is they
finally decide they’re going to do in the absence of
regulation -- they’re going to say, this is what it is,
this is what we think the uncertainty is, you decide
whether it’s worth ccntinuing.

Now, if you have that you don’t need any
regulation. You know, rational people would want to
compare it to something, but you don’'t have to have any
regulation, because at some point that number’s going to
change anyway and there will be regulations and we’ll have
a better feel.

(Pause for technical adjustment.)

MR. FRISHMAN: Okay, well that was probably a

good time to pause anyway, to think about, what is the
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|Commission to do in concurrence? And it may be that the

Commission needs to figure out a way to withhold its
concurrence, but also make it clear that the Department
doesn’t need the guidelines promulgated at this point
anyway .

The guideline’s use is for making a
suitability determination that’s not planned until 2001;
it can't be used until there’s an EPA rule and also until
the Uommission at least has conformed Part 60 to whatever
the unknown EPA rule is. So at this point the Commission
could very easily withhold concurrence and say, we're not
withholding concurrence in any way that is detrimental to
the Department’s program.

When the program evolves to the point at which
guidelines are necessary, we can then make a determination
with information -- meaning the only basis that the
Commission has, which is 10 CFR 60 -- to determine whether
the guidelines are consistent or at least not
inconsistent, with the Commission’s own rules.

The tricky part is to avoid the perception
that the Commission has somehow damaged the program, when
the reality is that in doing that, the Commission will not
have damaged the DOE program.

I think to get into some of the other options

for how to act, only invite trouble -- such as conditional
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concurrence. Conditioned on what? But I think a
withholding of concurrence that just stops the process,
explained properly, doee not damage the Commission and
certainly does not damage the Department.

So that’'s an area where I think in your
capacity as advisory to the Commission, it’s a very
difficult question and 1 offer at least one suggestion on
something that you could report to the Commission in order
to help them decide where they have to be.

I think you have already heard my interest in
r >t doing away with such thinge as the subsystem
cerformance requirements; and it‘s not just groundwater
travel time. I think there is value in substantially
complete containment and I remember, you know, all of the
sort of, discussion with the staff that went on and all of
the actual work that went on at the Center on, what is
substantially complete containment?

And I recall people like Joe Bunting saying,
it’s real simple. It means you've got complete
containment. But that’s I guess, very hard to sort of
understand, that you have to have complete containment and
you have to demonstrate a package that will give that to
you.

And also I think there’s value in retaining

the release limits, and in retaining those release limits
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what it requires is sufficient work to demonstrate that
you have an understanding of the site in terms of its
performance -- an understanding of the site to the extent
that you can put on a credible, technical demonstration
that materials will be contained at some defined level of
containment .

And you’'re going to have to understand
releases pretty well to do dose calculations. 8So if there
are some internal, sort of stopping points, these are
worth having, because if the site can‘t meet those tlen it
needs to be known early rather than late.

So I think the subsystem performance
reJuiiements are important in part, because they’'re the
drivers requiring some minimal level of understanding of
the site. You have done sufficient work to be able to
convince other people that you can meet these.

And if they were different, you know,
quantitatively if they were different, the importance
would still be there; that you are able to make a credible
demonstration that you can meet some quantitative
standard. And not just dose that comes out of the end of
the 16 linked black boxes that Abe works with.

I guess I only wanted to make one more point
that is sort of a step away. It’'s an area that we have

discussion going on with the staff all the time and we
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will probably continue to be discussing with the
Commission next month when we meet with them -- and that'’s
my old saw: 1issue resolution.

I don't want to go into the rerent
communications that we’ve had about it. I just want to
let you know that we still have a considerable level of
concern over issue resolution, but I also wanted to -- or
moreso, wanted to point out another area of concern that I
think probably you ocught to be aware of if you’re not
already.

And we saw an example of it yesterday that you
probably didn’t even notice unless someone would point it
out to you. And that has to do with the staff sort of
reducing its effort in the area of quality assurance. And
this I know is in part, a response to the staff’s funding
problems, but it’s also an area for which, in a licensing
situation, the staff can make no excuses.

The staff people in the areas of the KTIs now,
are being essentially relied on to make sort of a gquality
cut within their own area. And if you’ll recall in John’s
presentation late yesterday about what his plans are for
continuing with his section, you saw that he had one page
on guality of data.

And what that means is that John and his

people have, not only the responsibility for the technical
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work that is necessary for them to do, but they become
sort of, oh by the way, take a look at whether the data‘s
qualified, too -- rather than having a Quality Assurance
organization that would do that and would do it in a much
more disinterested way.

John would hope that the data is qualified,
but to have his people have to make a separate and sort
of, concerted effort at being objective within an area
where they really have an interest, I think is -- at least
leads to potential compromises in quality assurance. And
my view is that, and has always been, that if the
Commission staff did nothing pre-licensing other than
quality assurance, it would still have done its pre-
licensing job.

So those are just sort of the areas that I
wanted to walk through with you and bring them to your
attention in the sense that the major things that I’'ve
talked about -- viability assessment, guidelines, and the
staff approach to quality assurance -- these are three
areas where things are happening right now.

The Commission may need some advice and I try
to sort of limit my discussion to these things that fit
very much I think, within your responsibility to at least
think about and maybe make some recommendations to the

Commission, and hopefully consider some of the suggestions
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that 1’ve made.

CHAIRMAN POMERQY: Steve, we certainly will
congider those. One of the things I'd like to ask you --
and I presume you may not want to answer this right now,
but --

MR. FRISHMAN: Well, I’'ll let you know if I
don’'t want to answer it.

CHAIRMAN POMEROY: -- there is a solution that
may be imwosed by Congress on -- or, an additional factor
that may be imposed by Congress, and I'm sure that you
probably have thought some about the technical basis, or
what you would like to see in the way of a technical
basis, for any independent spent fuel storage facility, if
indeed it came to that -- if indeed, that was imposed.

And at some point I think this committee would
like to hear your thoughts on what the technical problems
of that would be.

MR, FRISHMAN: Okay, and I thought about
whether to discuss that today or not and then I figured
that we probably wouldn’t have time. But I will tell you
one thing, and that’s that I think -- the Commission has a
rule that deals with --

CHAIRMAN POMEROY: Part 72, yes.

MR. FRISHMAN: Part 72, Independent Spent Fuel

Facility -- has siting requirements that go with that --
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CHAIRMA)' POMEROY: That’s right.

MR. FRISHMAN: -- and makes very clear that
there are standards for seismicity, and I think the
Commission probably should do more than, you know, when
Congress is discussing a site in Area 25 of the Nevada
Test Site, someone from the Commission nught to say that
there’'s a potential problem with licensiag a facility such
as this at that location, rather than scrt of hemming and
hawing.

And if you look at thz senate Bill, the
drafters of the Senate Bill understood that there was a
problem, because there is language there that once again,
forces the Commission to essentially change its rule to
meet the directive of Congress which has licensed this
thing.

If you look at 1270, the House Bill, the House
Bill says, license it under existing regulations --
meaning Part 72 -- which means that it is very likely that
a license would not be possible at that location.

So that’s my thought on that for the moment.

CHAIRMAN POMEROY: Okay. Great, Steve. But
if you do have further thoughts on it though in the
future, we would like to hear them.

MR. FRISHMAN: Okay. And I think as things

progress, yes, we have some thoughts on independent spent
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fuel storage. They’'re policy-based and 1 probably won’t
burden you with those, but there are alsoc some that are
technically-based, and those I think, as time goes on, may
fall into your realm.

CHAIRMAN POMEROY: Thank you. 1I'1l1l introduce
Linda --

MEMBER HINZE: Can 1 ask a question, please?

MR. FRISHMAN: Oh, no.

MEMBER HINZE: You know, it’'s fine to talk
about the subsystem requirements and the i‘u-egrity of the
grological site. And you too, have suffered through the
pains of trying to deal with groundwater travel time as it
is currently in Part 60.

Have you and your group considered what might
be modifications to 60 to make the groundwater travel time
or its akin viable, if you will?

MR. FRISHMAN: Well, I think there’s reason
for a groundwater travel time standard, and a pre-
emplacement groundwater travel time standards, and I don’'t
particularly, you know, have a -- I'm not particularly wed
to any particular number of years.

I think it is important if you can demonstrate
it early, or if you can demonstrate it in an early period
of time, only because it means that you understand what

the system is and you know, I think the concept was there
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before tiae i1ecognition of thermal loading.

I think it makes it more difficult after a
thermal pulse, to try to relate pre-emplacement
groundwater travel time to thermal pulse groundwater
travel time, but I think it’s reasonable to have the
applicant have to go through trying to persuasively
demonstrate that they understand what that’s going to be.

Because in the long run it’s going to be
groundwater travel that makes the difference in dose, if
doge is a standard. And it’'s going to be, you know,
groundwater travel that makes the difference overall, in
whether you can say that we have geologic isolation or
not .

So I don’'t know that there is a modification
that could satisfy anyone other than, if you want to fool
with the years, fool with the years. And I'm not sure
what good that does, because the concept is going to be
just as difficult for performance assessors to deal with
and for hydrologists to deal with, as it is now.

To throw it out because it’s difficult, I
think is irresponsible, when it is there for very good
reason and reason that has sort of stood in scientific
thinking since the mid-'50s, and there’'s no reason to
change it that I now of, other than the fact that it’'s a

problem at Yucca Mountain.
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MEMBER HINZE: Perhaps your colleague will
have some thoughtg on that.

MR. FRISHMAN: Well, she’ll help you
understand the problem.

MEMBER HORNBERGER: Gteve, before you go,
since you got off on this let me try to get a
clarification from you. Everybody agrees that the dose is
going to be through groundwater and therefore, some
understanding, some level of understanding of subsurface
transport is needed.

But what I'm unclear about is the argument
that if somebody goes through a total systems performance
assessment which has to include groundwater travel, and
calculates -- for the sake of argument let’s even assume
low doses -- exactly what is wrong with the concept of the
geological barrier being in place, having gone through
that assessment?

In other words, why aoes it matter if the
groundwater travel time is 100 or 1,000 or 20,000 years?

MR. FRISHMAN: I think it matters primarily
because it’s a -- in those terms -- it’s a measure of the
extent to which you have achieved iscolation. And
yesterday -- and I've been watching this evolve just over
the last few months and it’s disturbing to me -- yesterday

if you noticed, most of the discussion about the recipient
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of the dose, and most of the calculations that were done,
dealt with 20 and 30 kilometers from the site.

You know, it was just a couple of years ago
that we were talking about five kilometers, and we had
reason to talk about five kilometers because that was the
rule -- no more than five kilometers. And now, because of
a number of things that have happened, the five kilometer
calculation is the one that is rarely made anymore.

And 30 kilometers is there because that’s the
distance that somebody measured to the people who are
there today who might get a dose. And the rationale for
that is something that we can discuss some other time.
But if you notice, you know, groundwater travel time is
not a problem if you have, you know, if you set all your
boundary conditions right.

But all it does is says that you are willing
to accept less and less certainty of isolation, and in
fact, less and less isolation itself.

CHAIRMAN POMEROY: Other guestions? Steve,
thank you very much. I did want to say that, you know,

when you appear before us we are very informal, and the

{|lreason for that is that we’'ve all known each other --

several of us have known each other for a very long time.
I know that you don’t mistake that informality for a lack

of appreciation of your coming here or of our respect for
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your views, and we certainly want to encourage the State
to continue to bring its views before us as they develop.

MR. FRISHMAN: Okay, well 1 appreciate that,
and I appreciate the lack of formality, because I think
for the positions that I bring to you, we need to be able
to discuss them at the time, and I appreciate the fact
that we are able to do that.

CHAIRMAN POMEROY: Our next presentation as
part of the State’s presentation, will be given by Linda
Lehman who is President of Technical and Regulatory
Evaluations Group, Incorporated. I think that’s a change,
isn’t it?

Linda’'s going to be speaking to us today on
the value of State oversight, particularly in relationship
to unsaturated flow models. Linda, it’s been a long time
since we’ve seen you and it’'s a pleasure to have you back,
and I hope that continues in the future.

MS. LEHMAN: Thank you. Well, I might say
that I'm very happy to be back, too. First of all, I’'d
like to thank the committee and committee staff, Lynn and
Howard, for giving me the opportunity to discuss some of
the ways that 1 believe that the State’'s Technical
Oversighc Program has been valuable in the Yucca Mountain
project.

Yesterday you heard from Gene Yogodzinski and
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we believe in the State that his contribution has been
valuable to the debate on volcanclogy. And it’s largely
been through his persistence and his belief in the numbers
that they’ve generated, that they have at least been able
to convince the NRC to take a serious loock at some of
these numbers. And we'’re very happy and pleased to see
that John Trapp and his group are seriously looking at
those numbers.

Today I’'m going to discuss some of my
contributions to the State’s research program in the area
of hydrology, and as with Gene's work, I believe that the
persistence has paid off, at least with respmect to the
unsaturated zone models that we'’ve developed for the
State.

Because now, only recently in the past year,
the Department of Energy has now accepted some of the
concepts that we put forth in 1991 in terms of boundary
conditions and flux rates that we developed early-on in
the program.

Also, in 1994 the NRC apparently took the
State’s work seriously and authorized the Center to take a
look at some of our assumptions that were used in the
models, and that work was presented at one of the Dan
Evang’ workshops -- I believe 1995, early 1995 -- and the

Center did support the assumptions that we had used.
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I hope that history will repeat itself with
respect to some of the work that we’ve done on the
saturated zone modeling. And I hope it will be less
painful and acceptance will come quicker than it did with
the unsaturated zone model. And as you know, as 1
wentioned earlier, it took over five years for the
Department of Energv to finally accept some of these
numbers and boundary corditions and I believe that this
reluctance on the Department of Energy to consider the
State’s models has only resulted in detrimental conditions
to the program, to the Yucca Mountain program in general.

So if one thing comes out loud and clear in
the talk that I'm going to give today it should be that
outside rev. w should be done and is critical to the
program.

The State of Nevada has had access to data
that was generated within the program, and I believe that
we have seen this data through a different pair of glasses
-- to borrow a Russian phrase -- than the Department of
Energy has.

And I believe that had the State’s work been
taken seriously by the Department of Energy early-on in
the project, * a very different set of data would have
resulted from the site characterization work. A database

would have been generated that would have been more
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useful, more oriented toward the processes of concern --
fracture flow for an example, versus matrix flow -- and
resulted in a database that would be more useful for this
next TSPA-VA assessment.

Instead now, I believe that the Department is
relying very heavily on their expert elicitation panels to
come up with the numbers and the values that are needed to
fill in the data gaps.

So today I'm going to briefly go through a
history of the State Oversight and present the research
that we’ve done over the past ten years or so with respect
to saturated zone and unsaturated zone hydrology.

And I know that for many of the committee
members a lot of this is going to be repetitious because
you’'ve heard it before. Some of the newer members
probably have not heard a lot of this work. So I n going
to try to run through it briefly.

MEMBER HINZE: At least you didn’t refer to
g» ay beards.

MS. LEHMAN: Now, now. I’m getting gray
myself; I can’‘t do that. But it has been about two years
since I've been really involved in the program and had an
opportunity to speak to you all, so I'm very thankful to
Lynn and Howard for making that happen.

As you all know, the Nuclear Waste Policy Act
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of 1982 provided the State technical oversight, and the
funds for that review were to be provided from the Nuclear
Waste Fund. The 1987 Amendments Act, as Steve mentioned
earlier, narrowed down to only one site, Yucca Mountain,
and also allowed oversight to occur from the local
affected units of government.

In 1995, October, the Department of Energy
withheld these funds from the State, based we feel, on the
recommendations of some Congressmen who had been
influenc:d by the Nuclear industry. And also in 1997, the
Appropriations Act further prohibited any funds to be
given to the States or affected governments for oversight.

The action was justified within the Congress
by implying -- and we believe falsely implying -- that the
State was responsible for a lack of progress on the Yucca
Mountain program in not issuing permits as rapidly as they
had hoped. Of course, we found later that after the
permits were issued, that the Department still wasn’t
quite ready to proceed.

There also is a widespread understanding that
the State’s technical reviews were not really valid and
were only offered as stalling techniques to the program.
And 1 hope to show you today some examples that this is
not the case.

So the guestion that I'd like to put forward
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to you today is whether or not these actions on the part
of Congress were in fact, responsible actions or correct,
and maybe talk about what are some of the costs .nvolved
with denying State oversight -- or not taking it
seriously.

The State of Nevada oversight furds ranged
from one to two percent of the Nuclear Waste Program
budget, and the funds were utilized for reviewing program
documents and technical site investigations, as well as we
also had the opportunity through this funding to look at
data and do some independent analyses of the contractor
and laboratory work. The State also used the funds for
socioeconomic and transportation studies.

Because we were funded we were able to have
access to information which probably otherwise would not
have been forthcoming to us. A case in point was the
information that was provided on the unsaturated zone
through the INTRAVAL process. And I guess I'd like to
stress that unless you have the data and you have the
ability to work with it, that you are just really at the
mercy of presenters.

And the Department has had some very credible
and very strong presenters in the past, and now I think
it’s recognized that you have to have access to the data

and do your own analyses in order to judge whether or not
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their work is correct.

We’'ve also been able to participate in the
regulatory activities of the NRC and the EPA with those
funds.

In most of the other Department of Energy
projects -- especially in environmental remediation --
1've been involved as an expert witness on a number of
sites: Rocky Flats, Mound, Portsmouth, many of the sites.
And in those areas the Department actively cooperates with
the States involved. The State of Ohio, State of Colorado
have had active roles in all of those programs.

And 1've even seen films made by the
Department of Energy that say yes, this is wonderful, we
really think this has helped speed the process. However,
Yucca Mountain project I say is an unfortunate exception
to this cooperative role that DOE has had with other
states.

DOE has never really accepted the role of the
State Iin technical oversight, especially in the geological
sciences or geotechnical sciences. 1In fact, DOE only
provided fundes to the State after it was ordered to do so
by the U.8. Circuit Court of Appeals.

And also I found, and have been very
frustrated by the fact, that despite all the presentations

in front of review groups and committees such as yourself,
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we seem to have very little effect on the direction of the
program.

In fact, only now after the tunnel has been
bored and there was chemical evidence to support the
State’s models, that the Department of Energy finally did
accept and adopt some of the things that we had urged
since 1991.

So as I said, today I'm going to speak about
the hydrology, unsaturated zone and saturated zone, and
you heard yesterday from Gene on the volcanism. I believe
Dr. Hinze asked earlier about compiling the State
technical work, and one of the tasks that I’'ve ben
assigned in my new contract is to pull together some of
these examples.

Today unfortunately, I only have my examples,
but hopefully 1’1l be meeting with all the other
contractors next week in trying to pull together a
presentation that involves the other examples. Also, I've
been tapped by the State to pull together a review plan
for the TSPA-VA and put together a technical review team
for that, in the hopes that we have funding.

So first I'm going to talk about the State’'s
unsaturated zone model and its relevance to groundwater
travel time and flux rates that are now being used by the

Department and the TSPA.
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Historically, the State has had a lot of
disagreements, I guess, about the concepts and numbers
that have been used in the performance assessments and
hydrology codes that were used at Yuc¢ca Mountain.

Some of these things I've listed here; whether
or not it was matrix versus fracture “low, which was
dominant ; dimensionality questions; distribution and
amounts of infiltration; eguilibrium assumptions --
equilibriums between fractures and matrix; boundary
conditions; and some of the parameters themselves that
were used in the models.

The initial model of the unsaturated zone that
was put out by the Department dates back to, I believe,
early in the 1980s. This particular one is from 1988.
Where you can see -- maybe I’'ll try to use a pointer --
the Department largely used no-flow boundary conditions on
either side of the block, had uniform and steady
infiltration into the top of the block, and essentially
one-dimensional flow through the unsaturated zone.

These flow and flux rates were limited by the
tightest beds, because it’'s essentially resistors-in-
series calculation and this was very limiting, and that's
why all along you’ve seen flux rates that have been very
small.

In fact the typical infiltrations used in the
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TSPAs -- and this held through until the very last one --
was a mean of cne millimeter per year. Despite our urging
and despite evidence of infiltration at other parts of the
site that were somewhere from three to five percent of the
rainfall that fell on the site -- which would have eguated
to about five millimeters per year of infiltration --
Department consistently came with a mean of one, or in
later models even less than one. We commented on this
every year, and every year the numbers got lower instead
of higher.

The alternative model that I developed in 1991
basically did away with this no flux boundary condition on
the Solitario Canyon, and urged that there was 2-
dimensional flow through the PTn unit and probably the
Calico Hills nonweldec .nits. Infiltration could also
come in where the PTn was absent, not just where it was
fractured.

And there’s an area to the West which we felt
could allow significant infiltration to penetrate directly
into the repository horizon, and at this point the
repository is closest to the surface. There’'s only about
500 feet or so here that’s away from the surface.

We also felt that infiltration was focused
into faults, arroyos, or bottoms of the canyons, and that

it was not uniformly distributed.
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I'm going to go through these next slides
really quickly. They just illustrate infiltration into
fractures which would give relatively rapid transport
versus infiltration into the matrix. Some of the values
that we calculated for saturated conductivity based on the
matrix would have been 1 X 10 ' meters per second, versus 1
X 10#, if they had infiltration fractures.

Again as 1 said, the difference between 1-D
vertical flow versus vertical and horizontal flows.

MEMBER HINZE: Is there any -- what’s the
basis of the Ghost Dance Fault being a conduit?

MS. LEHMAN: The Ghost Dance apparently has a
surface expression and it‘s downslope, so I think it could
potentially transmit water. I believe that probably more
water is coming in from the West, and later I’'ll show you
some calculations we did on how much water could come in
through those various pathways.

MEMBER HINZE: Do you have any subsurface
evidence of the Ghost Dance being a high transmiseivity
zone?

MS. LEHMAN: We have evidence in the saturated
zone and like you know, I’'ve been out of the program for
the past two years so I have not been able to assess any
of the tunnel information at this point in time.

As I mentioned earlier, the uniform
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infiltration assumptions versus focused infiltration, the
Department has recently gone to looking at the
distribution of sediments to determine what the
infiltration rates are based on the trasmissivities and
permeabilities of the sediments on the surface. 1 don’t
know that they have gone as far as looking at the amount
of infiltration into the fault zones.

And there was the issue of whether or not the
fractures had -- what types of interactions occurred
between the fractures and the matrix, and most of the
models that are used today require full, 100 percent
saturation in the matrix before you can have fracture
flow.

Of course, I believe that we’ve seen now in
the tunnels that that’'s not necessarily the case, and in
the last TSPA there was a fudge factor sort of built in --
which was an interesting approach -- which 1 believe the
number was 93 percent or 95 percent saturations they would
allow flow to occur in the fractures, and I was happy to
see that the NRC picked up on that and questioned, well
why is it 93 percent? What is your basis for that?

The issue of transient versus steady state
infiltration is also important, and as you will see later
on when I discuses the saturated zone, we see fluctuations

in the water table that I believe are attributed to
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movement through the unsaturated zone and represent
recharge events. I’'ll talk about those more later. They
are about freqguency on the West side of the mountain at
about three years, and about two-and-a-half years on the
Eastern side of the mountain.

And one of the things that I think still needs
a lot of work in the TSPA is linking the saturated zone
information to that in the unsaturated zone. They are not
independent even though everyone likes to model them as
such. But they are linked and the saturated zone is going
to give us clues about the behavior of the unsaturated
zone.

So there’s still a lot of work that has to be
done, and even under the thermal pulse water will be
brought up from the saturated zone in some of these
convective cells.

I talked also about the no flow boundary
conditions along the faults and how we would like to see
specified flux, so our pressure boundary condition is
assigned at the Solitario Canyon and now the Department
has moved their boundaries.

And their overall site scale model by Bo
Bodvarssen has moved this no flow boundary condition
significantly farther West so that we don’t have a no flow

condition right at the Solitario.
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Now, the State also was able through the
funding, to participate in the INTRAVAL Unsaturated Zone
Working Group which was put on by the Swedish Nuclear
Inspectorate and involved about 12 countries.
Unfortunately, what happened in the Unsaturated Zone
Working Group was that hardly any other countries
participated -- in fact, no other countries participated
in the Unsaturated Zone Working Group.

So it was basically Department of Energy, the
Center, and eventually the State of Nevada was able to get
their two cents in on the analysis of those data.

As many of you know, that the exercise was to
take your models and calibrate them against them against
the water content profiles that were measured in shallow
boreholes in the unsaturated zone, and then to perform a
blind prediction of the water contents at depth at UZ-16
using our calibrated models.

The location of that study was on the Eastern
side of the Yucca Mountain repository block, and you can
gsee the positions here of the shallow holes and UZ-16;
they're located close together.

The State did a number of models. We used
matrix flow models, one-dimensional models, 2-dimensional
models. I found that our matrix models just simply could

not match the profiles as well as the fracture flow
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models.

And we chose to also indicate in our work that
the solutions to this problem were non-unique and that
modeling and calibrating against water content alone was
not acceptable because it was not a unique solution and
that you needed other supporting data which gave you some
sort of time history, or history of evolution of the water
in order to determine whether or not your model was
correct.

This is the schematic of the fracture
geometry, a very simple geometry that we used. The
fracture wasn’'t even fully connected. It went through the
upper unit, Tiva Canyon, terminated in the PTn unit, and
then resumed again in the Topopah Springs. So water that
came in had to essentially move through the matrix in the
PTn unit and then go back into the fracture.

Now, these were some of our calibration runs
against the water contents, and these are error bars for
the data. And our best run we felt, was this run F-4, the
solid line. This is the PTn unit which is wetter. The
upper unit, the PTn, and then going into what we had into
the Topopah Springs.

And with those calibration runs our prediction
of what happened with de; , that UZ-16 down to a depth of

about 500 meters, our best prediction was this line, and
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which was generated from a flux rate of eight millimeters

per year.

So our analyses of flux back in INTRAVAL,
which was three to four years ago, somewhere between five
and ten millimeters per year, we felt were our best
estimates of flux. And only now we’'re seeing the
Department used that.

The Department of course, objected very
violently to those numbers so we undertook a study tc see
just how much runoff was available for infiltration --
especially in Solitario Canyon and also in the wash where
those boreholes were placed.

This model is a University of Minnesota model
from Soil Physice Department Agricultural College, Dr.
John Neiber. 1It’s called depression focused recharge
model, and it basically uses a bowl essentially, approach,
to figure out how much rainfall is going into the units;
how much can escape evapotranspiration and runoff and
actually make it down as deep percolation?

The model uses statistics from actual rainfall
numbers that are generated by the Climate Center from
NOAA. And the numbers we used in this were from Tonopah,
Nevada, which is North of Yucca Mountain. And the numbers
were actually a little bit less than the numbers for Yucca

Mountain.
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But even with this, and varying various
parameters, we came up with very large amounts of water
that could be available for infiltration. For example, in
Solitario Canyon our numbers ranged from 121 millimeters
per year to over 300 millimeters per year would be
available to infiltrate into the deeper units.

"n the wash where UZ-16 was located our
numbers ranged anywhere from about eight millimeters a
year to 160. 8So we felt that our eight millimeters per
year infiltration was acceptable.

The Department now has a new model which they
published in March. This is from Martha Pendleton’s
presentation. And as you can see, they have moved the
boundary condition farther to the West. They’'re looking
at evapotranspiration and infiltration, hopefully, in two
dimensions along here as well. So we feel like things are
improving, at least in terms of that model.

Now I'd like to present to you some of the
saturated znne work that we did, and this is relevant, as
Steve said earlier, to the calculation of dilution. And I
believe that if this model is considered seriously, that
the dilution numbers are going to dramatically change, as
you will see.

MEMBER HINZE: From the unsaturated zone

viewpoint, have you or tre state thought about what might
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be accomplished from a hydrologic viewpoint by an East-
West drift, and if there is a location that would be most
useful for those studies?

MS. LEHMAN: I was of course very interested
in seeing what happened very close to the Solitario Canyon
Fault. I am not certain now that any of those drifts are
going to be completed that come very close to the fault
because now the repository is forced to be up very close
against the Solitario Canyon and really we don’t have much
information on that side. So I would like to see some
information gained on that side of the block.

MEMBER HORNBERGER: Linda, what kind of
information do you envision?

MS. LEHMAN: I would like to see some
hydrologic tests done. I guess 1 like to use the example
of Stripa. Stripa took a long, long time to figure out
what the actual hydrology was in the drift, because the
drift is disturbed. I think that we’'re looking at similar
things at Yucca Mountain. At least we should take a
gimilar approach to realistically try to find out what'’s
going on there. Unfortunately, factor flow has only
really come into the program in the last year since they
analyzed the chemistry.

But Stripa was at least a 10 year project

trying to find out what was going on. Then they tried to
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apply what they learned at Stripa to the hard rock
laboratory and also had a lot of problems. So I think to
fully understand what’'s going on there is going to be a
long-term type of process.

MEMBER HORNBERGER: Of course as you know,
Stripa is a lot wetter than Yucca Mountain. They still
had problems.

MS. LEHMAN: It'’s saturated zone, also.

MEMBER HORNBERGER: Yes. 1 mean you are not
going to collect dripping water out of Yucca Mountain, or
are you? 1s that what you envision?

MS. LEHMAN: Well, I can’'t say whether we will
or we won't, If you believe in saturated zone theory, you
shouldn’t be. But I think a lot remains to be done to
understand that hydrology.

Actually, our work on the saturated zone began
in the late 1980s. I believe this was 1990 or 1991 that
we initially published some work which we called cosine
components in the water table fluctuations at Yucca
Mountain. As I was mentioning a little bit earlier, we
found that there were about 10, I believe 10 water table
wells that we looked at. We wanted to do a Fourier series
analysis on the fluctuations, but since the data were not
evenly spaced in time, we had to develop a cosine fitting

methodology to assess that,
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When we did, we found that two wells on the
west side were responding at the same frequencies
essentially, the same lags, and three wells on the east
gide. What was striking was the alignment. They sort of
all lined up parallel to the Scolitario Canyon Fault. 8o
you can see this linear structure that perhaps had some
control. As I said, things get wetter towards Yucca
Mountain so the frequency was lower here, I means towards
Lag Veoas. 80 the frequency here was about two and a half
year period versus about almost a three-year period on the
west side of Yucca Mountain.

This response we felt was indicative of
recharge. We had hoped to be able to get at recharge by
looking at this. Of course we had a very difficult time
getting information. At one point, I kept a computer
program which was a data base of unanswered data requests,
some of which were 10 years old. So we never really felt
we had the data to pursue a lot of this further.

But this was our Zirst indication that the
flow field at Yucca Mountain was segmented and different
on one side of the mountain than the other. 1In fact, the
chemistry which was done at Desert Research Institute,
Nancy Matuska, indicated that the chemistry was quite
different on one gide versus the other side of the

mountain.
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We also then later on analyzed the responses

to the water table to the 1992 series of earthguakes that
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