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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
+ + + + + |
ADVISORYlCOMMITTEE ON NUCLEAR WASTE (ACNW)
| 144™ MEETING
+ 4+ 4+ + +
TUESDAY,
JULY 29, 2003
+ + + + +
ROCKVILLE, MARYLAND
PN
The ACNW met at the Nuclear Regulatory

Commission, Two White Flint North, NRC Auditorium,
11545 Rockville Pike, at 9:30 a.m., B. John Garrick,
Chairman, presiding.
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P-R-0-C-E-E-D-I-N-G-S
(9:35 a.m.)
1) OPENING STATEMENT

CHAiRMAN GARRICK: Good morning. The
meeting will come to order. This is the first day of
the 144th meeting of the Advisory Committee on Nuclear
Waste. My name is John Garrick, Chairman of the ACNW.
The other members of the Committee present are: Mike
Ryan, Vice-Chairman; George Hornberger; and Milton
Levenson.

Dr. Ruth Weiner is with ﬁs today as an
invited expert. And we also have the distinguished
panel for the working group session with us that will
be introduced. Let me just give their names and also
the keynote speaker: Chris Whipple, Richard Parizek,
John Kessler, Steve Frirshman, Robert Bernero, and
Wendell Weart, a very distinguished group that we are
very happy to have and should get a lively session to
be sure.

During today’s meeting, the committee will
conduct a working group on performance confirmation
plans for the proposed Yucca Mountain high-level waste
repository.

VNeil Coleman is the designated federal

official for today’s initial session. This meeting is
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8
being conducted in accordance with the provisions of
the Federal Advisory Committee Act.

We have received no requests for time to
make oral statements from members of the public
regarding today’s sessions. Should anyone wish to
address the Committee, pléase make your wishes known
to one of the Committee’s staff. |

If you do wish to make a comment, it is
requested that the speakers wuse one of the
microphones, identify themselves, and speak with
clarity and loud enough so that we can hear you.

Generally we have some announcements at
this point. I am going to postpone those until
Thursday morning and move directly into the activities
of the next two days, the performance confirmation
working group session. The Committee member that has
the lead on this aétivity is Dr. Ryan. And he will be
chairing the session from this point on.

Mike?

MEMBER RYAN: Thank you, Mr. Chairman.

WORKING GROUP ON PERFORMANCE CONFIRMATION PLANS
FOR THE PROPOSED YUCCA MOUNTAIN HIGH-LEVEL
MEMBER RYAN: Good morning, one and all.

I would like to in advance thank Neil Coleman for all
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9
of his hard work in getting this session put together
and the many hours of preparation it took to organize
all of the participants and make it all coherent with
what I think Will bevan interesting and productive
agenda. Thanks, Neil.

The purposes of the working group are:
(1) to increase ACNW’s technical knowledge of plans to
develop and conduct pérfofmance confirmation work for
the proposed Yucca Mountain repository, (2) to
understand NRC staff expectations for performance
confirmation, (3) to describe examples of specific
performance confirmation work being planned, (4) to
identify aspects of performance confirmation that may
warrant further study, and (5) to complement the
previous working group session on performance
assessment.

Over the next two days, the working group
will include: (1) a keynote preéentation to set the
tone of the working group session, Dr. Cb;is Whipple;
(2) a series of expert talks from éenior‘pa;ticipants,
from the NRC and bOE, they will discuss approaches to
performance confirmation; (3) talks by stakeholders
presentingr their views regarding performance
confirmation; (4) a panel discussion -- our experts

for that panel discussion have been introduced -- of
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10
igsues and results presented; (5) public comments; and
(6) a wrap-up session.

Without further ado, I would 1like to
introduce Dr. Chris Whipple from ENVIRON, who will
lead us off with his introductory presentation. Dr.
Whipple?

DR. WﬁIPPLE: ,Thank you, Mike.

2) KEYNOTE PRESENTATION: WHAT SHOULD BE MEASURED

DURING PERFORMANCE CONFIRMATION? HOW WILL THESE
MEASUREMENTS ENHANCE CONFIDENCE BY CONFIRMING
PREDICTED REPOSITORY BEHAVIOR?

2.1) VIEWS ON PERFORMANCE'CONFIRMATION PRESENTED BY
A DISTINGUISHED EXPERT

DR. WHIPPLE: Go@d morning. A simple
mechanical question, I don’t know how I can make
slides go forward andlbackward. Ah, I wave that way.
Okay. I will do that. -

Well, with that, why don’t we jump to the
first one? It has kind of an overview of what I hope
to cover this morning. You canrtell we have someone
in our office who is really good'with PowerPoint. And
I actually took some of the animation out of this
presentation after he gave it back to me. So nothing
dances, actually, but I do like the Yucca Mountain

background as a theme for the talk.
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I am going to try to cover performance

confirmation in what I would take to be almost a

philosophical sense. How should we think about it?
What should it be? How do we decide what is in and
out, what activities we do based on criteria that make
sense, and what wé shouldn’t try to do in performance
confirmation?

I must say an earlier agenda had some
preséntations on WIPP and a later agenda didn’t.
Until Wendell walked in this morning, I didn’t know
that someone who knew a lot about WIPP was going to be
here. Nonethelegs, I think there is a lqt we can
learn about the process that has been followed at WIPP
that is a dead-on set of lessons applicable to
performance confirmation at Yucca Mountain.

Then I want to talk about some specific
technical arenas and just kind of discuss why they may
or may not make sense as candidates for performance
confirmation.

First comment. These are my own thoughts.
And DOE has not seen these slides. They haven’t
commented on them, obviously, if they haven’t seen
them. I have heard from talking to somebody in the
project that Karen Jenni and Jim Blink had worked up

a new performance confirmation plan for the project.
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Karen and I talked. And we agreed it would be better
if we didn’'t see each cher's slides in advance. This
talk wasknot intended to be a review of a document
but, rather, thoughts on what performance confirmation
is. So I did want to get that disclaimer in.

The second‘qualifier is that a couple of
years ago a group of us, of which I was one, helped
John Kessler put on a workshop at EPRI on performance
confirmation. I think some of the people hére took
part in that. And we produced the proceedings from
that, and I had various ndtes in a talk I gave there.

I stole 1liberally from everyone’s
contributions to that workshop in thinking about this
presentation. I think some of the ideas that I stole
were mine originally and others weren’t, but I thought
that was a good workshop. And I recommend that
proceedings to those of you who haven’t seen it.

Next one. First is a starting point. The
word "confirmation" is just a lousy word. It suggests
we'’re certain of everything and we’re going to nail it
down and confirm it. I understand a licensing process
is a legal process, but I am a technical person.
There are always going to be uncertainties in
performance and our understanding of performance. I

think it’s sensible as a technical person that we
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13
continue to refine our understanding, even when we
believe we have crossed the threshold that says we
know enough to issue a license and begin operations.

But the tone of the word "confirmation®
suggests that we can'tvdisqualify what we know. And
that’s realiy the main point of performance
confirmation as I see it. You can wander off into the
philosophy of science literature, and you find out
that hypotheses are only falsifiable. You can’t
confirm them. You can only prove them wrong.

So just to try to get your mindset here,
I think a major objective of performance confirmation
is to look for signals that we’ve got it wrong and
that the repository might not be appropriately safe.
I think that should be the driving objective.

How do we go about that? Next slide,
please. One of the -things that came out'of the EPRI
workshop was sort of a list of desired aspects for any
performance confirmation progfam. And a little later
in the talk when I mention WIPP, you’ll find that a
number of these management principles have been
missing from the WIPP projéct at high cost to that
program and to the public that pays for it.

It’s important to understand the need to

be flexible and iterative in anything we do. We need
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to preserve the ability to start something in

performance confirmation, get a year or two in and

say, you know, "This isn’t telling us anything that’s
useful. And we might as well pull the plug on ic."

That’s hard to do in a sétting in which
activities are undertaken by enforceable agreements,
but it really is an appropriate aspect for a program
that is going to involve a fair amount of learning as
we go, which I think performance confirmation will.

The term "risk-informed," of course, was
invented here. I shouldn’t have to preach to the
choir about that. But, as I’'ll mention in my next
gslide, I think Part 63 has missed the boat on
performance confirmation in some aspects.

The issue for me for performance
confirmation is how it coﬁnects to the high-level
safety that we desire at a repository and not to
verification of DOE paperwork.

Something that I think is difficult to do
but essential is that part of performance confirmation
is to give public confidence that if the repository
starts to deviate fronlacceptablé;performance, we have
a chance of idenfifying it and fixing it, reversing
it, doing something about it. And I think the public

needs to be involved in identifying what those aspects
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of performance confirmaéiOn are that provide increased
confidence.

I mentioned iterative in my last slide.
I think it’s possible over an indefinite but long
operating period, 30Ato a couple of hundred years, to
think of it in stages and to not block something in at
the time a license is issued and let it run for 200
years.

The other - aspect that is terribly
important and I will mention as I go is you have to
have priorities based on something. And that
something to me is sensitivity of overall performance.
That is, we have to keep éur eye on the ball of "Does
it matter?"

And then, finally, one of the thingsVI
think that the project deserves a lot of credit for is
the ability to overcome the temptation to lock
everything in ten years ago. I think there have been
a lot of improvements in the design, a 1lot of
improvements in the anaiysis. And I hope that
exploratory mindset can be maintained over the long
performance confirmation period.

In terms of our ability to analyze, model
the subsurféce performancé, particularly unsaturated

zone performance, the science there is really pretty
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16
early staged. I mean, 20 yeafs ago what we could do
compared to today was practically nonexistent. And
one hopes 20 years from now will be‘a lot better and
that the performance confirmation process will evolve
accordingly.

Next slide, please. Okay. What Part
63-131 requires is a review to see if the conditions
in the subsurface are consistent with those assumed in
the license application and to see if the natural
engineered systems are performing as anticipated.

I note the wordA"safety" doesn’t appear
here. To me, I readrthis to be a statement that the
performance confirmation is focused on going back and
retrospectively looking to see whether the license
application is stiil up to date now that we are 10 or
20 years down the road and have more data from
underground and not whether wé have new insights as to
whether the appropriate limits for public protection
are met or not. |

And I guess,Irwould have preferred that
the safety emphasis have been stronger and that what
I see as perhaps a consistency'of paperwork aspect was
secondary to the higher level goal of protecting the
public. I suspect we can talk about that over the

next few days.
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All right. So my second major bullet
there is that question I just asked, are we there to
confirm paperwork or to confirm safety? The final one
is, to what extent do we want to continue to reduce
uncertainties? And do we want to do that across the
board or do we want to do that only for those things
that are truly significant ﬁo safety?

It is not unknbwn in a big, complicated
project like this one to have large teams of people
whose careers aré involved in polishing the third
decimal place. And'Irhopé we cannot do too much of
that.

Next slide, please. This slide is
something that caﬁe out of the EPRI workshop. And I
thought it was on the money then, and I still think it
is on the money. There is a temptation to deal with
a lot of problems as you approach the hectic activity
of assembling a license appliéation-of iooking at
performancé confirmation as the bucket into which you
put the problems you can’t solve this week. All
right?

And it can get you in trouble in a number
of ways. First is the obvious one. You shouldn’t
agree to do énything‘that can’t be done. It will come

back and bite you in a big way. And it only postpones
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the pain 6f dealing with things.

Another point is -- and I will hit this
one again later -- agreeing to measure things that
don‘t matter. I just think it’s a generally poor
idea. 1It’s expensive. It takes attention away from
things that do matter.

Third one, I hope this is not something
that someone does, but 15 minutes into monitoring, I
hope no one says, "See, the repository is safe. We
don't detect any radiation whatsoever in the
groundwater 20 kilometers down gradient."

Well, of course not. But it doesn’t prove
anything about the safety of the repository. And,
then again, that’s something I think that we have to
be very careful about, which is to monitor things that
are meaningful.

Now I’ll mention one of the things I
mentioned earlier is if the public thinks it’s
important to do it, you do it. And I suspect
monitoring groundwater where people are may well climb
onto that 1list. And that’s fine if that is what
people think is important. But you shouldn't claim
that because radiation hasn’t shown up in 100 years,
that that proves the safety of anything.

Another aspect -- and I’1l1l get to this in
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talking about some of the WIPP stuff -- is don’t agree
to measure things plus or minus five percent when what
you really needed is plus or minus two orders of
magnitude. It changes the expense. And, again, it
misstates the importance of what you are trying to do.

And the right starting point should not
be, "How well can I measure this if I use the best
available techniéal méans?" It’s "How much does this
matter? And how well will I need to know it?"

Then, “finally, back to that word
"iterative," just bécause you agreed to do it at the
time of the license doesn’t mean that it  is going to
make sense 10, 20, or 30 years from now. And you need
going in to have ‘a process for reevéluating,
reexamining, adding, and deleting performance
confirmation requirements as the state of
understanding changes.

Performance confirmation in my own view --
and this may be tailored by having spent a lot of time
looking at TSPA -- is going to be tightly linked to
TSPA. The TSPA, after all, is the core of the license
application’s case that compiiance has been achieved.
The question, then, is, what can you monitor in TSPA
that is prédicted in VTSPA, thaﬁ has a bearing on

meeting the high-level safety objectives of the
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standard.

Therother point is that to continue that
30, 40, 50 years into the future implies that you are
going to maintain TSPA as a 1living model. That
"living model" term comes out of the PRAs used in the
nuclear power plants. The'plants tend to keep them up
to date. They tend to evolve with time. They tend to
incorporate any modification to the plant or to our
understanding of the p1ants.

I'm simply ignorant on thé question of
whether that will be done for Yucca Mountain in the
TSPA. I know at WIPP, there is a requirement for
recertification every five years. That has kept a
certain amount of activity going on their performance
assessment, but I must say it really seemed to me to
be about a four-year dormancy period and then an "Oh,
my God. We’'ve got td get the thing recertified in a
year. We had better kick this thing back to life."

I don’‘t know what is going to happen with
the Yucca Moﬁntain TSPA, but only that if you intend
to maintain a linkage betwéen performance éonfirmation
and your understanding of the site, the TSPA has to be
kept alive;

Next slide, please. Okay.  This is where

I play the role of Karen Jenni and try to determine
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what decision criteria should be for performance
confirmation. I came up with four general categories.
And then I‘ve got a'slidern each of these.

The first is a simple one. It matters to
safety. If we §an monitor things that affect our
belief about whether or not the régulatory dose limits
are met, then that is an obvious one.

The second one is that some parts of TSPA
are -- next slide, please. I'm sofry. Yes. The
first one is it matters. The second one, there are
some parts of TSPA that are oversimplified. They’re
bounding analyses. They’re weak. We know they're
weak.

Anyone who has had to read the near-field
environment seétion of;TSPA.ﬁore than twice knows that
there are parts 6f that process that we don’t
understand very well and‘we can’t model very well. I
don‘t mean just to pick on that one, but there are
several of those.

If we can do some monitoring in areas
where we believer that TSPA is weak; that may be
useful. But to the éXtent that we think TSPA has at
least bounded the worst case, like everything leaks
immediately is I think a reasonable worst case bound,

then you may not need to do it based on that first
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point if it doesn’t matter to safety.

A third point, TSPA is loaded with any
number of conceptual models} And the project team has
done a lot of work to try to evaluate those conceptual
models and test them against alternative concebtual
models. But, again, field evidence that can have some
bearing on "Do we have a basic correct understanding
of this or that procéss?" I think could be terriblyb
important.

And then the fourth one I mentioned before
is where the work would address an issue of public
concern, even if it didn‘t meet some threshold as
being important to safety.

Next slide, please. In terms of the
"important to safety," the'question here is, are we on
an absolute or relative scale? By that, I mean an
absolute scale is, how does this affect compliance
with a lo-millirem-per-year dose limit within 10,000
years? That is an absolute scale.

A relative scale says, does this matter
more than ten pércent to the calculated doses at
future times? All right. That would say by some
threshold measure, -- and’I picked ten percent out of
the air -- this is a relatively important factor

compared to the other 189 factors in TSPA. And

NEAL R. GROSS
. COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

23
perhaps we should worry about it.

Either way, I think those two ways of

asking the question, "'important to the absolute
achievement of dose 1limits" or T'"important to
understanding the  relative contributors to
performance," are préferable to the question of

saying, is this consistent with what DOE told us in
their license application, whether or not it matters?
I am going to keep hammering away at that theme.
Next slide. This slide has way too many
words on it, but I will boil it down. There has been
a great deal of work done with limited success across
the whole risk analyéis field in trying to deal with
the problem of alternative conceptual models.
Proposals have been made to use weighted
averages of different models. And that satisfies no
one. It sort of simply assures that you are going to
be only partially wrong, not completely wrong. And
some of the related work using sensitivity studies,
both of parameters and of alternative models that has
been done, has been helpful in giving you
understandings of the importance of relative
subsystems, but you always havera’little bit of a bad
feeling about it because if the model is totally

wrong, then you can’t rely on the sensitivities
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And there are examples you can find. At
least in the TSPA/VA peer review, we found that things
were not sensitive'because they had simply assumed
particularly strange parameter values and it took it
off the page. |

So I think one 6f the things that I hope
that can be done in a thoughtful way is tb worry about
where TSPA is weak énd can perform its confirmation,
supplement our knowledgerthere with the condition that
things matter.

Now, that final bullet on that page,
again, is the qualifier it needs to matter.
Confirmation activities where TSPA is
non-conservative, 'wrhere meaningful measurements can be
made, and where an issue is important to safety may be
a pretty small sgt when you get through running
through those three filters. But, again, I think that
is the kind of thing you should be worrying about and
looking for.

Next one. This one relates strongly to
the last one. Again, it goes after the question of,
can you take measurements that can provide information
about the relative credibility of competing conceptual

models?
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I mean, in the WIPP project over the
years, there was a running fight over matrix flow
versus fracture flow versus dual phase, dual media
flow. In the long run, they converged on a set of
models where it didn’t matter a whole lot whether you
went with just fracture flow or with two media flow.
The water moved about as fast.

We are coming out of a history where the
first simplemindéd models of an underground
repository, where the basis for the first EPA standard
back starting in the late ’70s really tended to start
with a homogeneous rock assumption. And with time, we
have come to understand that not only'is that not even
true in an salt site like WIPP, certainly not true in
a hard rock site like Yucca Mountain, but it matters
that there are fast flow ﬁathways and we have to be
aware of them. And getting the conéeptual model for
that is hard.

I am not sure that performance
confirmation is going to be better than what we can do
beiﬁg underground already. I think thét the thing
that a lot of people are looking at for performance
confirmatioﬁ involves thermal effects. And those from
the grand scheme of performance assessment tend to be

relatively transient and not neCessarily of high
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importance to safety, aithough that can be debated.

Next slide,  please. I mentioned the
notion that there needs to be a category for
performance confirmation that is in there because the
public worries about it. If you spent any time at all
reading the risk communication literature, probably
the single most impo;tant recommendation that comes
out is talk to people about what it is they’re worried
about.

A favorité example of mine is for years
polling done by the nuclear utilities showed that
people worried that nuclear power plants could blow up
like atomic bombs. Thernuélear power industry people
knew this to be impossible and, therefore, not worthy
of discussion. And, therefore, neighbors of power
plants went on worrying that these things were going
to blow up like atomic‘boﬁbs.

If péople are worried about something that
you think is unimportant, that is a great topic for
conversation. And if ﬁhey are worried abdut gsomething
where you don‘t think you can do ﬁeaningful
measurements but they want them anyway, well, that is
probably a price you have to pay.

And I think that the subtext on this has

to be that you should not assume that DOE managers
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understand what the publié worries about and what they
would like to see done. I think that would be a
serious mistake.

I am afraid a process is needed. I am not
sure Steve Frishman is the right guy to ask either
because he will gain it. But I think we need to find
some way to find'-- I am saying there is a legitimate
basis for including activities in performance
confirmation because they are subjects of public
concern and that the action itself provide some
reassurance.

It shouldn’t be an excuse for some idea
that couldn’t meet any 6f the other critéria for being
carried out under perforﬁance confirmation. That is,
I have a pet hobthorse that, so far as anyone can
tell, is completely unimportant to safety. So I am
going to argue we should do it because the public
wants it. Well, there ought to be a threshold there.

Next slide. This iséue is not the first
time or place for monitoring of the subsurface
following an activity involving hazardous materials
has happened. The U.S. has cleaned up hundreds of
Superfund sites. The question of how do we worry
about them in the future, knowing that these things,

unlike Yucca Mountain, are on the surface, often very
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close to where people are and often fixed with much
less expensive remedies tﬁan we have in play here.

There are processes for thinking through
the continuing monitorihg requirements. Yét, in the
EPA world, they ﬁse an approach called the data
quality objective framework. Among decision analysts,
they use a term éalled "value of information." Both
have the same key idea, which is if you are measuring
something that does not affect any decision you make,
then you probably shouidn’t be measuring it? That is,
information ié used for decision.

Now, that’s not to say that the question
of "Has it leaked yet?" isn’t a fair question to be
asking. BAnd as long as the answer is no, you might
argue that no decision is being made, but, in fact,
the decision is we don’t have to go back in and patch.
That is a decision. I think this framewqu could be
constructively applied in the case of Yucca Mountain.

Again, the question is, where would
measurements make a difference'possibly, either to
change in design, change in operation, to remediation
of something, patching and fixing, ultimately to a
decision that we’ve got it all wrong and we have to
retrieve waste?

There is a correlated issue here, which is
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that the NRC needs to worry today about what happens
when performance confirmation measurements fail to
track with TSPA predictions. Do you say, "That’s too
bad"? Do you say, "Resubmit the license"? Do you
say, "Do an analysis that shows that you still comply
with a 10-millirem dose limit?" Those things need to
be thought through.

It’s likely in something as complicated as
Yucca Mountain that there will be deviations. How do
you determine which ére significant? 1Is ten percent
different from what I predicted in terms of the
temperature profile on the rock significant or is that
trivial?

All of those things need to be thought
through because when you have suddenly got the data,
then it is harder to develop criteria that you wish
you had done objectively beforehand.

Next slide, please. A few slides here
about the WIPP. When the WIPP project was at about
the same place in its evolutionras the Yucca Mountain
project is today; that is, when the appiication, the
certification compliance application, was being
prepared for review by EPA, there Qere lots of cats
and dogs that hadn't‘been put to bed, loté’of niggling

technical issues still out there.
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If you might remember, there was a painful
phase in the WIPP project where DOE proposed to run
experiments of putting about 10 or 15 percent of the
waste into WIPP ahead of its license just as an
experiment. I guess many people, myself included, saw
that as simply an excuse to get people in New Mexico
used to the idea that WIPP was going to open. &And I
didn’t think it had any technical merit.

The fact is that the WIPP project when it
was being considered had a lot of requirements that
had to be developed. One of the most important ones
was the waste characteristic analyses to be performed.

EPA, I must say, did try to do DOE a
favor. EPA in their draft regulation offered DOE
several choices. It basically said, "We invite DOE to
come to us with a sensible plan for waste
characterization. And we will review it. And that
plan mightr include statistical methods. It might
include working backwards from performance assessments
to determine what ranges of waste characteristics
could affect a determination of compliance or any
other method that DOE wants to propoée, we will be
happy to review."

Absent that, here are 97 pages that we

xeroxed from the RCRA standard that say you have to
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measure absolutely evefything about every piece of
waste that you propose to put into WIPP. DOE did not
submit a plan to EPA that time. This was in the late
‘80s. I remember being horrified by this and talking
to the WIPP project manager. And I‘m paraphrasing his
answer, but the answer is that last bullet. I know we
have to have that fight, but I want to have it on the
other side of the finish line.

Thé view was that trying to negotiate all
of those requirements while you’re trying to get your
license will delay getting a license. And it wasn’t
said at the time, but I think there was a sense that
it gives EPA a lot of leverage over requiring things
that are excessive compared to what we might do later
when they don’t have that leverage of do you want your
license or not. What DOE misunderstood is how hard it
was going to be to try to fix these after the fact.

Next slide, please. - Again, on the EPA
side, characterizing the radiological aspect of the
WIPP waste is pretty straightforward. Radiation is
easy to count. And they do.

| Furthefmore, the waste that goes into
WIPP, the hazard is predominantly radioactive,
predominantly being something alpng a long string of

nines if you were going to attribute it in a
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. percentage.

The chemical hazard that is relative to
the radiological hazard is trivial. Nonetheless, the
bulk of the money in waste characterization at WIPP
goes into chemical waste characterization.

Part of the reason for that is that the
agreed-to waste characterization requirements, which
DOE proposed to New Mexico, included enormous detail.
We promised to measure everything. New Mexico said,
"It sounds fine to us. Let’s agree on it. Here’s
youf RCRA permit."

| As DOE has tried to reevaluate those, --
next slide, pleaser--'it has proven difficult. New
Mexico sort of says, "Oh, wait a minute. We shook
hands on this. You came to us and said, "Here is what
we think is a reasonable set of requirements for our
RCRA permit. We promise to measure the following
things if you give us a permit. We shook on it."

DOE’'s view is "No, no, no, no. That was
just to get the game started. And now that we are
older and wiser and two managers down the road, we
want to go back and renegotiate all of these
requirements."

Right now the estimated price tag for

characterizing the WIPP waste is about three billion
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dollars. Nobody thinks it makes sense who understands
that waste.

To compound the lunacy, up atvINEEL, where
they have a large amount of waste bound for WIPP, they
looked at the cost to characterize it. And they said,
you know, "This is two to three thousand dollars a‘
drum. For $1,000 a drum, we can treat it. We can
open it up. We can compact it. We can make hockey
pucks out of it. We can reduce the volume. We can
give it better operating charactefistics. And it will
be cheaper." And that’s what they’re doing.

Now, it’s only cheaper compared to the
suboptimal over-characterization that was agreed to
initially. There aré 40,000 drums of waste in WIPP.
And they have measured the head space gases in every
one. All right?

The average concentration of those head
spaces gases of 30 different chemicals do not for any
of the chemicals exceed the allowable 8-hour workplace
exposure limits under the OSHA standards, which is to
say there’s not much there. But, nonetheless, they
continue to measure the head spaces gas in every
single drum. All right?

Now, part of the problem there, again, my

view is that DOE has not made a good case for this
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being unnecessary, hasn’t put forth a statistical
approach or any sortrof épproach. But it’s not hard
to imagine Yucca Mountain getting itself in the same
predicament. It agrees to do everything under the sun 7
in performance confirmation in order to speed the
license application’s process for the NRC.

And then once that happens, new management
comes in at DOE and says, "We promised what? Do you
know how much that'cbsts? This is nuts." And all the
other people at ﬁhe table feel like they have been
lied to. The time to figure it out is on this side of
the finish line. -

Next slide, please. Again, Jjust to
elaborate on this, I can imagine that there will be
awkward KTIs and that one perhaps proposal for dealing
with those awkward KTIé is to say, you knéw, "We don't
really have to figure this out today." Well, let me
urge you tb be very ca;eful about doing that.

Final point on thatAslide, again, -- and
this is one that I see biting the WIPP folks -- is
that it was not buiit into their -- well, I’1l1l take it
back. It is built into their process, but their
permits only last for five years. What was not built
into their procéss was any sort of expectation that

the requirements should fundamentally change. And
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change iBs reviewed by New Mexico as reneging on a
promiée.

Okay. Next slide, please. Now I am just
going to ramble on a little bit, as if I haven’t been
already, about some specific technical areas where it
may or may not be wuseful to do performance
confirmation. The first one here to me is a so-called
no-brainer.

You .obviously need to wmonitor for
radiation leaks in the ventilation gases coming
through the repository. However much you believe your-
TSPA'and its statementé that the thingé won‘t leak,
the fact is if you’re not looking for leaks there,
where you would havera chance of finding them, then
one might argue that the whole performance
confirmation program is essentially meaningless.

Another aspect -- and this gets into an
issue where there is slightly more technical
uncertainty -- is how likely are rock falls that could
impede ventilation of a drift, could potentially
damage the waste package. And not only do you need to
have an ability to detect where that happens, maybe by
measuring probably something simple, temperature of
flow rate of the air from that given drift, but do you

have a plan in place for dealing with such a
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situation? That’s not part‘ of performance
confirmation, bﬁt it’s part of a reasonable set of
contingency plans that NRC and DOE need tb have.

Next one, please. As I mentioned, one of
the things where a hugebamount of modeling has been
done, where we really can’t do the measurements in a
realistic way without loading the repository, is the
thermal hydraulic pe;formance. How far does the
boiling front move out into the rock wall if you go
with a hot design? Does the rock midpoint between the
drifts stay acceptably below boiling, those sorts of
questions?

And ﬁhose are ﬁrobably useful things to
measure. But,'again, the question I ask is some work
needs to be done to define what sort of acceptable
accuracy matters here. While I think that maintaining
a below boiling teﬁperature in the columns between
drifts is terribly important to avoid pooling above
the drifts, whether it’s 50 percent of the space or 30
percent or 70 percent may not be so important.

Next slide, please. Here’'s another
obvious one. The corrosion wqu that is going on
largely at Livermore is, what, maybe five years old
now for Alloy 22. They'ie testihg a number of

different chemical environments. They’re trying to do
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thinQS'under acceierated conditions by making more
chemically extreme conditions. But the predictions of
the performance of Alloy 22 are that it behaved so
well for so long a(period of time that we still need
to carry forward and géf more data and particularly
data that can address the corrosion mddels and to see
if those models match with lab experiments.

It would be very like OMB or the
congressional staff to believe that an hour after the
Yucca Mountain license is granted, all supporting

analytical and laboratory work is unnecessary since

. the NRC said this place is safe enough to operate.

And, again, that gets into the difference between a
legalistic and a technical mindset. I certainly would
think my own view is that this is a set of experiments
that really need td continue to run.

Next slide and last slide, incidentally.
Another thing that is way too early to talk about, but
it’s sémething to fold into performance confirmation
planning, is the quéstion of can performance
confirmation measurements tell us something about when
it might be appropriate to close a repository.

Now, my take is that the decision to close
a repository ‘is going to be 1largely driven by
political factors, not technical factors. Those
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political factors will have to do with whether or not
nuclear power comes ba;k to life, with the future
course of the weapons program and what wastes it might
produce, with the dispoéition of plutonium from the
weapons program, and Whether and how that makes its
way into Yucca Mountain.

And ail of those things will affect the
desired timing of closure. If, in fact, Yucca
Mountain is turned into a significant repository for
weapons-grade plutonium; that might, in fact, argue
for earlier closure than a thermal hydraulicist might
say is ideal. They might say; "Gee, we would sure
like to ventilate this thing for another 50 years,*"
but there may be overriding political reasons.

anetheless,-I think that the questions of
when do we close sﬁould be viewed as both a political
and a technical decision and we should look to see if
the performance confirmation program and provide
supporting information to that.

Thank you.

MEMBER RYAN: Thank you. I think what I’d
like to for the presentations up through the panel
discussion tomorrow is first take questions from
committee members and then any questions that the

panel members might have.
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George?

2.2) DISCUSSION

MEMBER HORNBERGER: Chris, you outlined
the WIPP example fer DOE basically signing on to do
too much and falling into one of your traps in your
earlier slides. I anOW' you have had a 1lot of
experience with DOE. Apd, as you pointed out, there
is lots of other experience. So if you do some kind
of rough calculationrin your head of things like the
agreements made aﬁ Henford and other places for
cleanup, can you give us an idea of what fraction of
the time you think that DOE actually got it right so
that we have some'sense of the probability of getting
it right at Yucca Mountain?

DR. WHIPPLE: Well, gee, '"getting it
right" is not the right terh of art, George. 1I’'1l1l say
why. DOE in the end usually gets it right, but it
took longer and more money than it might have taken if
somebody were doing it who wasn’t doing it with public
funds.

I think the other point -- and I don’t
know given the size and isolarity of the DOE programs
whether they learn as much from experience as they
should. Certainly at the sites, there has been a lot

of progress.
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I mean, Hanford went from being a

plutonium production facility to an environmental

~ project in a relatively short period of time. And it

didn’t change the people that it had doing the work.
It took a lot of time for that group of people to
learn the new rules.

DOE is still slowly learning how to be
externally regulated. And they’re not particularly
good at it. Théy fight like hell over trivia. They
roll over and play dead on the expensive stuff.
That’s not how a smart private firm is regulated.

Smart private firm says, "We’ll give the
regulators all the cheap stuff they ask for, whether
it matters or not, and we’ll fall on our sword over
the two thingé that cost all the money in the world
that we think aren’t really required." And I don‘t
see DOE being good about that yet.

Now, I don‘t see as much of the site
cleanup work as I used to. And my impression is that
they are getting better at that. They do have some
early closure success stories now. Particularly Rocky
Flats is held up as an example of where I think the
contractor has done a good job of telling DOE, "You
have given us performance milestones, award fees based

on achievements of the milestones. You don’t get to
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tell us how to do the details because if we do it your
way, we can‘t get it done."

I will repeat a funny old story. Back
when Leo Duffy was running EM and this was when the
budget for DOE’s site cleanups went from half a
billion to five billion in a shorﬁ period, Leo is in
his confirmation hearingjforrbeing appointed to that
job at DOE. And he was coming out of running waste
management services fpf Westinghouse.

Some member of Congress had beén handed a
set of tough questionS'by a staff. They wrote the
line, "Mr. Duffy,~isn’t it true that when Westinghouse
Electric Corporation does cleanup work for private
clients, it doesn’t require the full indemnification
that Westinghousé requires of DOE?"

And Duffy said, "Yes, Congressman. That'’s
exactly right."

The congressman kind of grinned. You
know, I think he’s thinking, "I’'ve got him." He says,
you know, "Do yourthink that's fair Eo the taxpayer?"

And Leo gsaid, "Congressman, Westinghouse
-- I’'1ll go on record herer—- would be delighted to
work for DOE on the same terms we work for our private
clients."

And he knew he had been had, the
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congressman, at thisr point and had to say, "Oh?
What’s that?"

Leo said, "Yes. First, we charge our
commercial fees. And second is we don't let the
client tell us how to do our jobs."

I think that is a problem with DOE. They
hire good people, but they override‘them at times.
And, as I say, I think ﬁhey're stillrlearning how to
be regulated exterhaily.

MEMBER ' LEVENSON: Chris, you’ve been
involved in this a 1long eime and attended a lot of
meetings. Anywhere along the line, has the issue of
maybe confirmation as an adder-on to decisions made by
other people the wrohgrway to do it?

For instance, just one examplé kind of off
the top of my head is, rather than trying to monitor
container failure by radioactive gas, which on very
old fuel, there isn’t much of anyway, you might put an
inert tracer in - waste containers and monitor
ventilation systems for that.

The basic concept of can you improve
confirmation by something you do in the active
program, has that concept been anywhere in your
background or experience?

DR. WHIPPLE: Not much, Milt. Back in the
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late ’80s, we had this terrific old chemist on the
WIPP committee who wantedrto put a durable blue dye in
the repository, that if you found it in the well, you
would wonder, "What on earth is this? And how did it
get there?" That no one took seriously. And I must
say I don’'t know of anywhere where that is being done.

I do think that these materials do serve
as their own tracers pretty well most of the time.
But what you're‘asking, though, does pose the question
of intégrating across discrete boundaries in the
project.

I just finishred'rservice on an academy
panel that was terminated p;ematurely by DOE. It was
on long-term stewardship of DOE sites. The key
message from that committee -- we finished the report
anyway -- was that DOE ﬁeeds to think about how it is
going to do stewardship of the sites long term as it
plans the site closure remedy. And DOE took great
offense and sort of said, “fes, we do that, but we
can’'t show you where we have written it down ever"
over that one.

So I do think that the kind of long-term
integration, including into the deéign, is something
that has some possibilities.

MEMBER LEVENSON: For instance, a tracer
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gas might give yéu’data on waste package failure, at
least a couple of decades:earlier than looking for
radioactive tracer looking for the radioactive? |

DR. WHIP?LE; Yes, it could, particularly
if you had waste package fails withoutvfuel failure.
Yes, you would'pick up the container gas.

MEMBER LEVENSON: I think it is always

- that way because there is no mechanism for fuel

failure until after waste package failure.

DR. WHIPPLE: Unless it was already sort
of failed. No. You’‘re right.

CHAIRMAN GARRICK: Yes. Chris, I think we
would certainly agree that the focus for performance
confirmation ought to be on those things that are
important to safety. You analyze and test and monitor
that. |

I don't get the feeling that that is
necessarily what is behind the plan that is being
discussed by DOE at this time, even though in the
preamble to the planning, they do say that the
performance assessment will be the driving document.

My real question, though, is the dilemma
that we seem to have here in thatvthe dilemma is that,
on the one hand, we keep talking about focus and using

the information and the tools we have that have been
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explicitly designed to provide focus, such as the PA.

| on the other hand, when I read the list of

things that they’'re considering analyzing, testing,

and monitoring, it?s an extremely long list. And I

don’'t get thé sense that it has been mapped at thé

level of detail of the 1list to the performance
assessment in any sYStema;ic and concrete way.

Then the other point that I am concerned
about is you mentioned public involvement. To be
sure, that has got té take place. But my question is,
it should take place early, sooner, rather than later.
It seems to me haﬁing it take place at the performance
confirmation level is much too late to ever have any
hope of achieving any kind of a program that has real
focus to it.

Why shouldn’t the strategy be more one of
getting the public involvement in the tool or the
methods that are being employed to define the program
éuch that it is addressing issues important to safety?
In other words, vwhy wouldn't we want the public
involvement up front, rather than later on, that could
just create an unmanageable situation here?

- DR. WHIPPLE: Well, I can see some
practical difficulties. One is Nevada has by no means

convinced the Yucca Mountain it is going to be
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- licensed, built, and operated. I can well imagine

they would not be eager to assist in that process. 1In
fact, they'’'re suing to try to prevent it.

Second,rif we do the procesées right, I am
not sure everything has to be nailed down at the time
a license appliéation is reviewed and acted on. |

We have got a decade between then and
between arrival of waste. And even then, if certain
parts of the performancé confirmation were five years
in coming, I'm ‘npt sure that that is} a fatal
disqualifier. I think if you did it right with a
flexible and iterative process, it in some wayé would
be more desirable.

Back to DOE’‘s long list of things that are
in, I was sent théir plan. I decided not to read it
because what I did not want to do this morning was
comment on it. But, again, I think part of the
solution there needs to be some process within the
project in which there needs to be a clear set of
criteria applied to this list and then a studious,
skeptical bunch of tightwads that says, "Tell me again
why you think this qualifies to proponents of
particular pieces:of performance confirmation."

In the end, it’s going to be a negotiation

between DOE and NRC, but my sense from looking at past
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DOE documents is I share your sense that DOE will sign
up for far more than isrnecessary on the grounds that
right now it’s got a lot of issues with NRC and would
like to solve as many of them as it can. This is a
possible mechanism for'doing that.

Maybe when Wejhear from Jim Blink and from
Karen we willlrget, a different perspective. I
shouldn’t speak for them.

MEMBER RYAN: Thanks.

Any other questions from committee
members? |

(No response.)

'MEMBER RYAN: If’not, I would invite our
panelists to ask any questions and make any comments
they would like to méke. Yes, John? IfVYOu could
help by just saying youf name the first time for our
recorder, that would be helpful.

MR. KESSLEE: John Kessler with EPRI.

Chris, I certainly agree with your traps.
You talked about don'ﬁ agree to measure something that
is not importaﬁt, measure things that are only
important. Yet, you-also said, don’t agree to measure
things you can’t measuré. What, if‘anything, should
DOE and NRC agree to do in the cases of things you

cannot measure; yet, they’re important?
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DR. WHIPPLE: Well, I think it’s unclear
no@ whether you can make measurements of the critical
metals that will confirm or refute the corrosion
models, but I think it is important to keep on trying.
So that ﬁay be something that you can’t measure at
this time.

I will give you a related example of
something that might be useful to measure, though. As
Joe Payer, who khows all about the corrosion stuff
better than most of wus, keeps saying is the
uncertainty in corrosion is the uncertainty in the
environment.

We know what the nettle is. Might it be
possiblé five yearsrinto operation to go in and send
the robot in to get dﬁst swipes off the waste
canisters? Might that tell you something?

It doesn’t tell you about the post-closure
conditions, but it tells you what the starting point
and the mixture of dust is and whether it’s in any way
different than the normal desert dust but a little bit
of ground Yucca Mountain rock thrown in. That might
be something that wbuld reduce uncertainties. That
would be kind of a creative performance confirmation
idea worth doing.

MEMBER RYAN: Yes?
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MR. BERNERO: One more word. Chris, I
agree with most of the comments that you broughtrup
about the WIPP project. One of the things I was
wondering what you might feel about is the subject of
contentious scientific issues.

They may or they may not be important to
performance assessment, as modeled in TSPA. The
public may not really be involved in some of them, but
they are legitiﬁate scientific concerns that the
technical community has debated about.

Do you think that these are a valid ground
for doing performance confirmation measurements or
would you rule them out simply because they may not
affect long-term performance?

DR. WHiPPLE: Boy, I guess I would have to
have a more specific situation to know. 1In some cases
-- well, I'll back up and give a generalization.

I think management prematurely saying,
"Okay. Knock it off. We?ve decided that theory A is
correct and theory B is nonsense" is a pure recipe for
disaster in an agency. And in general, it’s best to
let bad ideas dié,a deserved death at the hands of
good science. |

That = is something I think each

organization needs to have some freedom to deal with.

. NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

S0
However, I also think that there are issues that have
outlived their reasonable lifetimes, either on the
grounds that it doesn’t matter anyway or we have done
this review 11 times.

In the case of Yucca Mountain, I think the
stuff Jerry Zymanski was arguing was one that got
reviewed to death. It’'s I think finally gone away, at
least as far as I know.

It was long and painful, but I also think
that in the end, the amount of work that was done I
think helps give people confidence that this just
wasn’t buried by'political muscle. I think that DOE’s
willingness to fund the most recent work at UNLV, in
particular, was a véry helpful step in establishing
whether he was right or wrong.

MEMBER RYAN: Questions? Steve?

MR. FRISHMAN: First of all, I'm surprised
at the bait that you threw out there.

DR. WHIPPLE: I gave you several pieces of
bait, Steve.

MR. FRISHMAN: Well, the most obvious one.
You talk in your discussion about traps, that you
don’t see that performance confirmation should, as you
put it, be the bucket for problems that couldn’t be

solved earlier, but at7the‘same time, when you talk
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about management principles, you are looking for an
exploratory component.

It séems to me that there is a line that
is necessary between characterization work that should
have been done versus_the éxpioratory component in the
example that you gave, for example, is that the
science of the UZ is still'very early.

So how do we and especially the NRC's
review staff figure out what the difference is between
the exploratory »element, as you call it, of
performance confirmation and work that actually should
have been done in order tQ gain enough confidence by
the decision-makers in a decision on reasonable
expectation?

DR. WHIPPLE: Good question and a fair one
that I think the NRC is going to have to deal with.

MR. FRISHMAN: I am asking you to deal
with it right now.

DR{WHIPP'LE: Okay. &And I will try. I
think there are a'cogple of standards yoﬁ can apply.
One is how well the work that has been done to date
measures up against the prevailing standards of good
science in that areha.

I don’t think it’s reasonable in any arena

torsay, "Let’s wait until 2050 because, undoubtedly,
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the science will be better then," not a fair answer.

So has the work that has been done been of

credible technical content weighed against prevailing

good science standards?k Second, has the uncertainty

analysis been done in a similar way? And what does it
show?

We may not need to understand the system
perfectly. 1In the case of UZ, I think that there are
parts of it that are more important than others.

But I guess the other question I have is
characterization absent an operating repository can
only go so far. I mean, for me, the key questions on
saturated zone performance, the interesting ones, are
where does the water go when there are hot waste cans
inside? And how long ddes it stay away? What does it
look like when it comes béck? And what is the flow
field around the drifts and so forth?

I am not sure those are things that can be
done in characterization.

MEMBER RYAN: We have time for maybe one
last question. And we certainly I am sure in the next
couple ofr days dive into these guestions in more
detail. Is there one last question? Yes, please,
Richard?

MR. PARIZEK: Parizek with the Board.
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Chris, you mentioned a lot of frustration
with trying to reduce the monitoring responsibilities
or how it works at WIPP. You kind of caught up with
some agreements you made early.

Are there any examples of things you would
add because you wantedrthe flexibility? And so wouid
you add some monitoring or some observations that were
not included in the responsibility based on
understanding the science and engineering performance
of that facility in arbasic way? And that would also
obviously apply to Yucca Mountain by analog.

DR. WHIPPLE: Yes. WIPP I can’‘t think of
any, actually. Waste is so thoroughly characterized
that I, frankly, can’t think of a property left
unexamined.

MR. PARIZEK& Let me bring up an example
in terms of the early discussion about gas and
re-saturation. You could imagine waste, which could
over-pressurize the fluids and cause movement .

So is there monitoring being done of, say,
gas pressure buildup, say, in the back-filled salt or
water accumulation in the salt after you've
backfilled? Agaip, these are kind of testing ideas
that were troublesome at the time.

DR. WHIPPLE: Yes. I don’t think WIPP is
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in a state yet where --

MEMBER LEVENSON: There is one, Chris.
The previous academy committee to the one you're
currently one made a recommendation. DOE had not
planned to monitor effluence from oil and gas drilling
in the area to get é background radiation picture
before waste was put into WIPP so that you would know
if you started seeing.things whether or not it came
from WIPP and it was an academy committee
recommendation,that they expand that program. So
there have been adders.

DR. WHIPPLE: I guess I can think of one,
Dick. And it’s a replacement recommendation, which is
in lieu of measuring every drum, why don’t you just
monitor the mine for wvolatile organics? It’'s a
substitute. 1It’s cheaper.

MR. PARIZEK: And that sort of serves the
same purpose.

DR. WHIPPLE: That’s right.

MR. PARIZEK: That’s a 1little bit
different than some of these other monitoring issues.

DR. WHIPPLE: Right.

MR. PARIZEK: Thank you.

MEMBER RYAN: Chris, thanks for giving us

a great start. You have given us a lot of food for
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thought, both in termé of past forward traps to think
about, accuracy and precision, ahd lots of detail.
So, really, thank you for giving us a great start.
We’ll look forward to your continued participation the
next couple of days.

DR. WHIPPLE: Thanks, Mike.

MEMBER RYAN :- i We'‘re at a break in our
schedule. We’ll take a 15-minute break and promptly
resume at 11:00 o’clock.

(Whefeupon, the foregoing matter went off

the recdrd at 10:45 a.m. and went back on

the recordrét 11:00 a.m.)

MEMBER RYAN: Thank you. We’ll continue
on. Our next speaker is Jeff Pohle from the NRC, and
he’s going to provide us with some introductibn to
performance confirmation, the NRC’s expectations
regarding content of ,PC plans in a 1license
application.

Jeff, good morning, and thanks for being
with us.

MR. POHLE: Thank you. First, let me test
the microphone. Can you hear okay? Okay.

Our revievrprocess begins by requiring all
our staff to take some tiaining on Part 63. Everyone

is fortunate here today in that they get to see one
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element of that training class, and this will be
basically the third time I’'ve gone through this set of
slides. And usually the most interesting part are the
questions that arise, 80 I rarely get to make all of
the points that I‘ve writﬁen down that I want to make,
because questions usﬁélly supersede those and I end up
going off in another direétion.

CHAIRMAN GARRICK: Maybe you should start
with the last one.

MR. POHLE: Perhaps. Basically, we’ll go
over the four generai'sections of Subpart F, and I'll
end with a slide on somé other requirements that are
relevant to a performance confirmation program.

Next slide.

The first four slides, this slide and the
following three; will deal with the general
requirements of 63.131. And on the slide'there are
two parts to 131(a), and so there are two things that
basically this ties the objectives of the program in
that I want people to keep in mind.

Ciearly, the seéond sentence shows that
the overall objective of the prbgram is linked to the
post -- the barriers important torwaste isolation, and
this séts up the context of how the performance

confirmation program should really be viewed in the
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context of the post-closﬁre safety standards.

Now, it’s not the objective of the
performance confirmation program to set those
standards. We all know those are set by EPA and
required by law to adopt them in our regulations.

And also, another itém to keep in mind, we
have a requirement for retrievability. And that
requirement exists in a rule, so as not to moot the
Commission’s prerogative tormake a decision on whether
to issue a license amendment for permanent closure.

So, clearly, during construction we're
interested in any observations and what is actually
found in the ground that could changerthe option to
retrieve. So there are two things we keep in mind --
option, to maintain the retrievability options by
being cognizant of what’s going on, and relating the
objectives of the performance confirmation to the
post-closure performance standard.

One othér thing I'd like to point out that
there will not -- it is not an objective of the
performance confirmatioh program, nor will it be an
objective of the staff during their review of DOE’s
performance confirmation program, td make findings on
whether the informatibn is sufficient to make a

licensing decision. That is addressed elsewhere in
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our Yucca Mountain Review Plan. That is not something
we will get wound up with in reviewing this program.
That is not the context of our review.

Basically, the activities are not intended
to provide the data or inférmation needed to make the
evaluation findings for the post-closure performance
objectives.

Next slide.

Thé program must have been started during
site characterizatién and will <continue until
permanent closure. One aspect of the performance
confirmation programbwill be to provide a baseline
information on parameters, processes, whatever, that
may be changed by site characterization instruction
and operations.

In effect, performance confirmation began
during site charactérization and will continue until
permanent closure. In fact, it’s presumed the site
characterization program was the program which
obtained the info:mation.that establishes the baseline
which will be incorporated into the performance
confirmation program.

Also, in general, these requirements
really do not_specify or limit the type of tests that

must continue until permanent closure. The staff
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realizes that area of knowledge creates an evolving
understanding of the site. Performance assessments
have changed over time, and we expect that to continue
in the future.

So we ﬁave no expectation that any
particular activity would continue until permanent
closure. There are going to be a lot of activities.
Some will cease, new ones will come ub during a period
of time, and we have the complete freedom to deal with
that in a regulatory gense.

Next slide.

63.131, anéther'general requirement -- the
program must include monitoring, testing, experiments,
as may be appropriate to provide the data requirement.
The point I want to make here is the regulation is
permissive. We tried, and it was our intent, not to
either specify or limit any particular testing method
that DOE may choose to apply.

In another slide, I’ll reference this
again, that we had no intent of specifying any
particular process, parameter, or model. It’s DOE's
responsibility to come forward and identify those
items.

Now, it’s clear that the context set

previously in the general objectives is that
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everything should_relate to the barriers that are
important to waste isolation. Immediately, that
throws out a lot of things you don’t have to be
involved with, if it’s not related to that.

And then, as Tiﬁ will get in tomorrow, we
go into more and more detail and down to the risk
importance, how you decide and prioritize, of those
things related to the barriers, that you really feel
should be part of the performance confirmation
program. In fact, in the Federal Register we made
that quite clear.

Next slide.

131 -- now, these are the last part of the
general requirements. Certainly, any activities that
are done on a performance confirmation should not have
an adverse impact on the ability of the repository to
isolate waste, similar to a requirement we had on site
characterization. Site characterization activities
should not adversely affect the ability of the
barriers to meet the performancé objectives.

And as I noted previously, incorporated
into the plan would be some background information
that constitutes the baseline understanding of the
site. While -- well, I’li get into that tomorrow.

We’ll carry that forward more in terms of review of
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that.

And general -- the 1ast general
requirement is monitor changes from baseline
parameters that could affect repository performance.
Again, the burden in thisﬂcase is on DOE to define
what those parameters/processes would be} What's
significant? Whét's important?

And, agéin, it must relate back to
performance of the repository. And certainly our
expectation is that the baseline presented here would
be consistent with performance assessment input and
assumptions.

Next slide.

This next section deals with geotechnical
and design parameters, and there are three paragraphs.
And a point I want to highlight here is that we really
haven’t prescribed any specific measurements or
observations to be made. We’re not really specifying
the parameters and the inFeraétions that need to be
evaluated. Again, that’s -- the responsibility is on
DOE to present that to the NRC for our evaluation.

Aﬁd certainly in the last bullet, this is
where we would expect the risk insights to be factored
into the program, when yoﬁ start getting down to a

more detailed 1level,  whether it‘s from DOE’s
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development of their pian or for our evaluation of
that plan.

Next slide.

Part of DOE’s program that they’re going
to have to deal with ---there’s going to have to be
some type of ~-- I call it an administrative sfructure
developed around it. It’s not just technical people
reviewing the types of testing methodologies and
instrumentation and»the parameters and the models.

There will have to be some provisions,
whether it’s work instructions or procedures, that
guide the program whefelresults are e?aluated and
decisions made.

Do things need to change? Whether it’s --
do we need to modify the performance assessment? Do
we need to change construction methods? Do we need to
change design? This ﬁay or may not happen, but our
expectations were that the proceSs must be set up that
will allow for us and allow the Commission to be
notified when something'significant occﬁrs.

So we have a lot of freedom in terms of
what the details of that are going to be in the
future. We haven’t crossed that bridge yet, but we
meed to be aware that that will be an aspect of our

review of their program.
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And we are certainly not in the best
position to define what a trigger lével would be on
any given item. Again, there’s a lot of freedom on
how that will be implemented in a licensing decision.
I know DOE has expressed some concern if we say
"establish a range on a parameter that we feel that,
you know, our licensing case assumes'this range.

And if we‘have some observation;where that
parameter is out of that range, what happens? What if
we needed to modify that? How -- do we have to amend
the license?

I don't know what it’s going to be. We
have -- there’s precedent in a number of directions,
and I think Neil Coleman of your staff certainly has.
experience in the mill tailing side on performance—
based licenses where we try to give as much freedom
and flexibility to the licensee as we can, to allow
them to make those deciéions, certainly have that
record available for‘inspection, but not necessarily
have to notify the NRC on every given item to actually
take a licensing action.

But that’s down the road, and I can’'t
predict what will happen on that.

MEMBER HORNBERGER: Jeff, but --

MR. POHLE: Sure.
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MEMBER HORNBERGER: -- do I understand
from what you’ve said, then, that you are looking to
DOE to propose the structure and to propose something
about how one would deciae whether something was
significant or not?r

MR. POHLE: Yes. And, again, that is part
of our review. That'slﬁhe type of thing that could
well be negotiable. As to where it ends up with, you
know, I can’'t predict. But it’s nothing new and
unusual that we haven’t had to deal with before in
other licensing situations.

Next section on design testing, this is
basically dealing with tests of engineered systems and
components. Again, the cohtext assumes that these are
of importance as barrieré for waste isolation. On
thermal interaction, testing initiated as early as
practicable, and there are some ifs basically on the
placement methods for seals and backfill.

We’ve made -- this was changed a fair
amount from the proposed rule. It geﬁerally referred
to systems and components, again putting the burden on
DOE to identify those things that are important to
deal with rather than trying to specify things in the
regulations. Design has changed so much over time

that that’s really the only way we could deal with it.
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And then, it’s also another area where we
would fully expect the risk insights to be employed.

MEMBER LEVENSON: Jeff, on that last
bullet, I understand a seal in coﬁnection with
something like whip. But Yucca Mountain is such a
porous structure that -- what’s the function of the
seal here?

MR. POHLE: I'm not predicting any
function in this case. If it -- if there’'s a
rationale why, one, you don’'t need seals, we’ll make
that decision. I think we have the freedom to do
that.

That reminds me of a former branch chief
of mine, John Austin. It was years ago in a meeting
-- want to remember this -- on groundwater travel
time. And he just flat said out, "Look, we’re not
going to do or require anything that’s silly. 1It’s
just not going tobhappen." So we will, with that,
modify, make changes és needed to deal with the facts
of the situation, and comﬁon sense rules will apply.

Last slide -- next-to-the-last slide, I
think monitoring and testing waste package. This is
a bit different in the fact that we will require
monitoring waste packages. And there are some items

applied in terms of representativeness in the actual
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requirement for laboratory experiments on dealing with
the internals, andrthe monitoring must continue as
long as practical up until the time of permanent
closure.

There’s really nothing to highlight here
except a reminder, again, that the performance
confirmation program is not intended to provide the
data that we made —-‘ where we make a licensing
decision on. |

And the last slide -- there are other
requirements that will relate to the performance
confirmation program, certeinly records and report
requirements, deficiehcies reports, requirements fqr
tests. Actually, the requirements for tests would
allow the NRC to go in and do their own testing
program onsite. We eertainly haven’t thought about
that.

Certainly, the pregrams will be subject to
inspection, and certainly subject to the quality
assurance requirements. 'All these things should be a
factor when we look at the plan.

Questions?

MEMBER RYAN: ”Thanks very much, Jeff. Any
questions from committee members? George?

MEMBER HORNBERGER: Jeff, how do you see
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this negotiation that you describe with DOE going
forward? It strikes me that, I meah, the performance
confirmation plan has to be part of the license
application. 1Is that not correct?

MR. POHLE: Correct.

MEMBER HORNBERGER: And is it my
understanding thaﬁ the negotiations have to be done
prior to submittal of the LA?

MR. POHLE: No. I can only relate to my
past experience, and it’s been mostly in the licensing
actions and mill tailings and solution lines. It was
-- a license application would come in. There was an
everyday communication with the applicant. On a page,
I don’t understand this. You know, clarify this for
me. Or the applicant may change their mind after the
submittal and want to submit change pages up until the
time, you know, we do that.

And it’s not even clear that the entire
license application will be incorporated into the
license by reference. How much of it? Portions of it
may .

Now, my ekperience -- we always took the
entire application and incorporated it into the
license. 8o from thereafter, each change page would

-- or pages would come in with a letter requesting an
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amendment to make these changes, to be reviewed,
evaluated, make a decision, write a letter saying,

"Yes, the license is amended to incorporate these

pages."

I do not know what our management will
want to do with something this expensive. I don’‘t
know what’s done for nuclear powerplants. I know

certainly some things' ge; incorporated into the
licenses -- tech specs and all that kind of stuff --
but that’s not my area of experience. So we have a
lot of freedom at that point to decide how we want to
handle it.

The other question I had is you mentioned
the possibility of saying, all right, we have some
parameter or other, and we consider a certain range
that was part of our review of the license, and we're
going to make some decision on whgther or not
something that falls outside -- a measurement that
falls outside of that range would tfigger an action.

Is there any experience with similar kinds
of agreements -- say, in mill tailings or --

MR. POHLE: Yes. The closest thing I
would think of would be like a solution mine. And for
those that aren’t familiar with it, you’re trying to

dissolve uranium out of the geologic formation below
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ground in an aquifef;

So you generally do that by injecting a
chemically-enhanced solution that would dissolve the
uranium, inject it in a well, and have a ring of wells
surrounding that that?s pumping water out; where you
get uranium and solution running through a chemical
plant, some resins, to remove the uranium.

Now, usually in an operating facility
there would be monitor wells outside that area. And
during the license application review process, we
would agree on what chemical constituents of the water
-- it could be TDS, it could be uranium -- and an
action level, that if -;rand it happens it’s a very
active facility,>and you can start injecting more
water than you’re withdrawing and start to getting the
stuff move out of the mine zone.

‘So if it -- as I recall, if observations
-- and I think it ultimately was changed due to
experience. Maybe there had to be two or three
observations sequentially before they wpuld have to
notify the NRC, at which time they would take action,
which was generélly to increase withdrawals or
decrease the amount of injections to get the pressure
back toward thelwell field and bring this excursion

back into the mine zone.
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Now, whether that was changed, we went

thréugh a process called performance-based licensing.
Now, whether that approéch was modified, Neil on your
staff could probably £fill you in 1later on that,
whether -- to some degree, it was our policy objective
to let the licensee deal with that without triggering
all of these action items, but yet have sufficient

documentation that during an inspection we could go

‘out there and see what actions were taken.

And. giveh that we were putting the
responsibility on the licensee’s side of it, then we
would have problems, if they were not dealing with the
situation based on some method they said they were
going to. But that’s where my experience ends, in the
mid ‘80s, so -- but to the'extent we could, there’s no
reason why we couldn’t draw on historical approaches
to dealing with theée types of things.

MEMBER VLEVENSON: Jeff, your slide 4
contains some sort of strong language. It says,
"Program must have been started during site
characterization." Doesrthat mean that all of the
confirmation things you expect to be in place, even
before you get an LA?

MR. POHLE: No. My interpretation of that

is merely in the broadest sense we consider site
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characterization part of performance confirmation. It
provides the baseline’information, which is referenced
in the subsequent sections. .

We do not aséume you started with a zero
slate in order to develop é performance confirmation
plan. I do not see this as a significant --

MEMBER LEVENSON: You'‘re --

MR. POHLE: -- sense.

MEMBER LEVENSON: -- extending site
characterization forward into the future, then, beyond
LA.

MR. POHLE: That's just semantics.

MEMBER LEVENSON: And some of these
confirmation things you can‘t start to do until after
you have wasted --

MR. POHLE: Of course.

MEMBER LEVENSGN: You can’t put them in
what has been traditionally called --

MR. POHLE: Of course.

MEMBER  LEVENSON: --  site
characterization.

MR. POHLE: We have a very long-term view
on that. 1In a Seﬁse, I/m saying the opposite, that
performance confirmation encompasses everything,

cradle to grave.
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CHAIRMAN GARRICK: I‘'m thinking back of
Chris’ commentsvabout the performance confirmation
should be safety-based. And I'm 190king at this
language of the Part 63, and it seems to me that it'’s
much more construction- and design-based than
explicitly safety-based.

MR. POHLE: Well, I can only link back to
the general requirements and the objectives as stated
in the rule, where it ties it into the barriers. That
was the idea of thérlanguage used at’that'time. And
keeping in mind we didn’t set the safety standard. So
whatever the safety standafd is that applies to post-
closure performance, the barriers are intended to meet
the standard, and that is the contextual link to the
standard for safety.

CHAIRMAN‘GARRICK: Okay.

MEMBER RYAN: Thank you. Any questions
from panel members? We’ll start with Ruth.

DR. WEINER: Dr. Ruth Weiner. On your
page 5, on 131(c), you say, "The program must include
all of these things, as may be appropriate." And I
take it from what you said that DOE decides, or you
decide in negotiation with DOE, what is appropriate?
And how do you keep this from becoming a get-me-

another-rock situation?
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MR. POHLE: Well, difficult decisions are
not new to the NRC. But never forget that we put a
burden on the staff -- if we feel there is some
confirmatory work let’s call it that we feel needs to
be done, and that DOE has not captured in their
proposal, we will have a lengthy ‘technical and
regulatory basis justifying that request. It will
never make it through tﬁe system otherwise, and that
will be available to one and all.

MR. BERNERd: Jeff, the words in 63.133(a)
about tests of engineered systems and components are
very general ana not too specific on what that would
include. I know that elsewhere the regulations
include a requirement for retrievability to be
maintained, that capability to be maintaihed for
years. |

And the YucCa Mountain Review Plan calls
for an analytic demonstration of retrievability, even
an analytic demonstrationrthat,there is surface space
to store the waste, but not a demonstration, not a
test of it.

Is 63.133 (a) directed at tests of the very
operational aspects and functiﬁn.of the repository and
the ability to recover from mishap?

MR. POHLE: I would say no, and that’‘s, I
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mean, a strong feeling of mine that I want to keep all
operational things out of the performance confirmation
program. There’s a wholé group of people that deal
with the safety assessment for operations.

An item that was discussed this morning on
waste characterization -- well, you know, is the waste
that is received,_you know, within whatever criteria
are laid out in thevlicense, again, to me that’s an
operational matter. It’s not a performance
confirmation matter.

MR. BERNERO: But I find it odd that
backfill, which is an operational matter, is included
as a test, to evaluate effectiveness of placement and
compaction procedures.

MR. POHLE: Right.

MR. BERNERO: And I assume that is with
drifts full of waste.

MR. POHLE: But in this case -- yes and
no. And in this case, these are backfill, to my
knowledge, and certainly seals would not have an
operational function. I think their function would be
primarily’post-ciqsure. It would be the justification
for having either in there.

" And if there is no experience base in

backfilling or putting in seals that presumably would
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have some very long-term meaning, if it’s relevant to
post-closure. Then, can you meet the specifications
that you are stating are required for backfills or
seals, should they 5e psed, would be the question.

So this is an unﬁsual case where it shows
up in performance confifmation space.

MEMBER RYAN} Steve?

MR. FRISHMAN; Back to 131(b), you sounded
a little blase in your answer to Milt’s question about
performance confirmation must have started during site
characterization.

I see -- in_ the rule, I see a real
difference between performance confirmation and site
characterization, and you seem to have been -- in your
answer seem to have blurred that somewhat.

Let me just ask point blank, what if you
discover, during - your review ‘of the 1license
application, that‘there has not been a performance
confirmation program up to that point? What do you do
about it?

MR. POHLE; Can you repeat that one more
time?

MR. FRISHMAN: 1What if you discover in a
license application that there has not been a

performance confirmation program that you can identify
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that took place prior to the end of site
characterization? What do you do about it?

MR. POHLE: One, I caﬁ't think of anything
that’s more farther from being a safety-related
question than that. The fact is, there is a
substantive database 7 obtained during  site
characterization that will form the basis of the
baseline information which is uéed to develop the
performance confirmation plan at this particular stage
or phase of the process. That’s where we’re at, so I
don’‘t see havingra négative answer in any of these --

MR. FRISHMAN: Well, what you‘re telling
me, then, is that the language framed as a requirement
doesn’t matter. |

MR. POﬁLE; What I'm saying is that the --
a baseline set of information exists, and that is the
baseline information that is requirediuhder Subpart F,
and it’s also the baseline information you need to
further developv the details of the performance
confirmation for --

MR. FRISHMAN: Okay. Well --

MR. POHLE: -- define activities to be
done in the future.

'MR. FRISHMAN: Well, we had -- last

December we had a technical exchange between the NRC
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staff and Department Vof Energy on performance
confirmation. And it was recognized in that meeting
that was some number of months after site
characterization legally ended under the Act -- it was
recognized that at least at that point there was no
particular program of work or even individual items of
work that the Department <could identify as
specifically being performance confirmation. That was
one of the results of that technical exéhange.

MR. POHLE: I recall your statement and
your closing remarks. There were no comments on that
statement, and I recall DOE said they would get back
to you. I have no further information on where that
went, but there was no comment from anyone at the
meeting.

MEMBER RYAN: Perhaps we could take
another questionf, John?

MR. KESSLER: I'm not sure it’s a question
as much as an observation. ’Yourrepeatedly said that
NRC has a lot of freedom on this, and I think that’s
a good thing. It certainly gets to one of the things
Chris talked about about the need to be flexible.

What concerns me is the lack -- that some
of the options haven’t been explored, it seems. My

impression is the options have not been explored
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internally to NRC, let alone whatever it is DOE may
send NRC’'s way.

For example, in this EPRI performance
confirmation panel thatrwas done a céuple of years
ago, there were a couple 6f people with licensing
experience on there and they suggested that the tech
spec approach would be a good one. And I'm just
suggesting that NRCrstaff‘éhould become maybe more
familiar with that tech spec approach, understanding
how it could be applied. |

I guess what my bottom line concern is is
that running to a liéense amendment every time there’s
a little change is thé best way to kill flexibility
that it seems both NRC and others are after here. And
a good understanding of what all of the licensing
options are and how to make them work seems pretty
important here.

MR. POHLE: I agree.

MEMBER RYAN: Yes, Chris.

MR. WHIPPLE: Jeff, you mentioned that NRC
intends to get a détailedfperformance confirmation
plan from DOE and review it. 1Is it conceivable that
in your review you might identify elements of that
plan which you believe to be unnecessary and largely

uninformative, and that you would tell DOE that? Or
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would YOu decide that’s DOE’s business, to identify
and filter out suchvthings?

MR. POHLE: Yes, that’s a difficult
question. Generally, our focus would be, is there
gsomething that needs to'bé done that isn’t being done?
And not to make those decisions for DOE otherwise. I
will do as I am directed. |

MEMBER RYAN: Other questions? Richard,
yes, please.

MR. PARIZEK:V Parizek, the Board. It
seems 1iké you give é lot of flexibility to DOE, and
you say a need for administrative structure or
procedures to evaluate and allow modifications in
construction, and so on.

So that feally allows the program to kind
of add;ess surprisesasthey occur from time to time.
It’s not clear what NRC’s role would be. I mean,
would you go and inspect underground conditions to
say, "Weil, I don’t think this is normal, or this is
average"?

Becausé,»you kndw, you get working on the
five-thousandth package, and it’s sort of routine.
And, you know, another two miles of tunnel, and what’s
new, and you get used to it, or you take a lot of this

for granted. What sort of outside inspections are
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required that draw,attention to the fact that maybe
there are some deviations? Is thatAa review function
of outside independentﬂpéople? Or is it DOE should
discover this for themselves?

I think ofr people, you know, working
around a pig'farm,_and_all of the farmers say, "I
don’'t smell pigs," when anybody who comes from the

outside smells pigs, you know, or paper factories, and

so on. So how do you discover diffeiences and
anomalies?

MR. ~ POHLE: Well, they Dboth have
responsibilitiesf DOE, as the 1licensee, has a

responsibility to be awaré, and all NRC regulations
have a requirement thén you learn something of
significance, important in terms of some standard you
have to meet, you have, what, two days to notify the
NRC.

And it’s certainly the responsibility of
NRC. We will be doing inspections, I'm sure -- we do
that at all license facilities -- where some staff are
just starting -- they put a group togethér to flush
out the inspection part of the program, given where
we’'re at today.

I can envision decisions being made on

what to inspect, given limited resources, be based on
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risk. Some risk guidance from the staff would be in
the process on whenAénd what to inspect in part of
that. And I also can envision continued interaction
with DOE from my technical staff here. I would expect
us to maintain a capability.

I Qould expect our own performance
assessment to evolve over time as new data are coming
in. And then maybe theb NRC may determine some
information should be collected sometime down the
road, whether it’s collected by DOE or we have the
option of going onsite and doing some tests of our
own. Whether we have the budget or decide to do that,
I have no idea. I mean, I’1ll probably be long gone by
then.

So, yes, there will be a continued active
oversight program. That will probably consist both of
inspections and technical staff interactions, perhaps
not too dissimilar to them having in the past.

MEMBER RYAN: Jeff, it seems to me you'’ve
outlined really three major components to your vision
of performance confirmation as a topic. One is to
have a technical plan of what I‘'m going to measure and
why, and how all of that technidally lines up somehow
with the safety questions of the safety case or the

safety requirements. And I use those safety terms in
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the broadest sense.

The second is an administrative plan for
how DOE wants to manage this program over time -- time
being a long time, decades rather than months or that
kind of thing.

And then, third is how that will translate
into the NRC’s oversight role through its inspection
and evaluation of that plan. Have I got the three

parts that are in your mind right in kind of a general

way?

MR. POHLE: - Thét sounds reasonable to me.
And, in fact, I never -- until we started doing the
Yucca Mountain Reviéw Plan, this management,

administrative aspects, I started remembering my
experiences from other facilities. Whoa, whoa, whoa.
You know, the regulation really doesn’t specifically
deal with that, but that’s a fact of life. A program
has to be managed, and generally we want licensees to
do things are inspectable, and we’re going to have to
get into that. And DOE has certainly come to that
realization later in time.

As fhe time épproaches, a lot of areas of
the license application -- whethef it’s operations --
you can imagine the types of procedures and

operational-type inspections that will be done in
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terms of just real-time worker safety. And in that
safety‘assessment there’s a whole world of management
and administrative aspects that will have to be
developed and incorporaﬁed into the license
application.

MEMBER RYAN: You know, I think it’s
helpful to think about John Kessler’s comment, in that
if you do that well, of thinking about the technical
aspects, the management aspects, and how they lead
into aﬁ inspection and oversight aspect, you can, you
know, not create a huge burden, but you can also think
about it as being tremeﬁdously prescriptive and
burdensome. And I guess the art will be to have an
effective and useful program that doesn’t create an
inordinate amount of weight to go with it.

Thanks.

Any other comments from the panel members?

MR. POHLE: Can I make one closing --

MEMBER RYAN: Yes, please.

MR. POHLE: —-.comment?

MEMBER RYAN: Absolutely.

MR. POHLE; Post-closure monitoring --
there is a requirement -- I think it’s in 6322 -- DOE
will have to have some post-closure monitoring plan in

the 1license application. And that means after
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permanent closure, and we do not consider that part of
performance confirmation.

So you are correct, performance
confirmation ends at permanent closure. There’s a bit
of a question mark as to what post-closure monitoring
will be, but it’s not addressed under Subpart F.

MEMBER RYAN: Thanks very much, Jeff.
Appreciate it.

We’ll move right to our next talk, which
is by Deborah Bar: "from the Office of License
Application Strategy, U.S. Department of Energy.

I'm goihg»to ask everybody’s indulgence
and that we break promptly at 12:10. The committee
has another meeting scheduled in its lunch hour. So
if we could do that, we’ll stop our question
discussion at 12:10 precisely, so we can get on to
that other activity. |

Thank ybﬁ very much.

Debbie, good morning. Welcome.

MS. BARR:‘ Thank you; I'm Debbie Barr,
and I am the DOE technical lead on the performance
confifmationb--' 7

MEMBER RYAN: Maybe you could pull the
microphone a bit clése.

MS. BARR: Sorry.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 2344433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

85
MEMBER RYAN: There you go.

MS. BARR: Thank you. Okay. I’m the DOE

technical lead on performance confirmation, and we’re

happy to be here to talk with you about this today.

Overview, yes.

Actually, while I‘m waiting here, I should
probably mention, for those of you who picked up the
black and white copies that were out in the -- outside
the doors, they are missing half the pages. We had
done them double-sided. We were trying to save a few
trees. But instead we 1o§t half of the information,
so -- okay. All right. So if you got it first thing
this morning, then,you‘piobably'got one of the reduced
copies.

Okay. So} basically, what we’re going to
hear about today, what you‘re going ﬁo ‘hear about
today, is I'm going to start off by talking about our
vision for the performance»confirmation program, and
I'm going to talk about what our focus was in
developing Revision 2 of Ehe performance confirmation
plan. |

After I talk with you this morning, then
you’ll hear from Karen Jenni, who will then go on to
discuss the decision analysis procesé that we used in

developing the list of activities that would be a part
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of our ﬁrogram. Foilowing her in the afternoon will
be Jim Blink, and he is actually going to walk through
those activities, give you a description of them, and,
you know, describe thqse key components of the
program.

And then, at the end of the day, you’ll
hear from me again, and what I‘m going to do is tell
you where we’'re going from here, what our next steps
are, what you can expect to see in the future.

Next slide.

So first off, I'd 1like to set it in
context of the Dbigger bicture. - Performance
confirmation is not the only testing and monitoring
program that will be‘taking place now and in the
future. There are a number of other programs, and
this slide actuallyv just represents probably' not
anywhere near as many as there will be.r

The ones that are in that nasty yellow
color are the ones that are culled out in the
regulation, in 10 CFR 63. And, of éourse, the middle
one on the bottom is the NRC-specified test, and the
reason why there,is the arrows pointing at all of the
other ones is because they, §f course, can specify --
the NRC can specify any test in any of those
regulatory-required programs.
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There isralso the science and technology
program, and I'ﬁ not éure if he'srhere now, but I
heard that Bob Budnitz might be wandering in and out
today. And if he is, if you have any questions about
that particular program, then he could anéwér them for
you.

And so what we’re here to talk about today
is one of these programs, and that is the performance
confirmation program.

Okay. So what is the difference between
this program and aﬁy bf the other testing and
monitoring programs which might take place? The
performance confirmation program has certain goals,
and it has a specific chus.

And those'afe laid out fairly clearly in
10 CFR 63, and those are things like the activities in
that program will be Sﬁecifically designed to confirm
what we have laid 6u£ in our license application.
This program also will be testing the functionalities
of the total system as well as the barrier
performance.

Other testing and monitoring programs will
have a number of other goals, aﬁd those méy be things
like increasing confidence or meeting other regulatory

requirements. Now, this is not to say that
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performance confirmation activities themselves will
not increase confidence. 1In fact, they probably will
to some extent. However, that is noﬁ the sole purpose
of those activities.

The performance confirmation program has
a specific role, and there are requirements of it.
And they are, as I mentioned befofe,>1aid out in
10 CFR 63, and they were described by Jeff Pohle
earlier.' 7

Basically, to paraphrase, the NRC requires
that our PC plan will be a part of the 1license
application, and also that this program will
demonstrate that the total system and the subsystem
components are behaving as expected.

We have actually been working on
developing the performance confirmation program for
quite a number of years, and we’ve gone through
several iterations of the plan in the past. We have
had various different methods that we were using to
develop the program. And over time, in the past we
have also had a small number of interactions with
other organizations.

As a matter of fact, I think there may
have been a presentation beforerthe ACNW in the past

on this as well. And then, there was also the EPRI
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workshop that took piace in 2001.

in the interactions that we’ve had, we
gained a 1lot of valuable feedback from rother
organizatiops, other agencies, and we’re hoping that
in this program we’ve done a good job of incorporating
the things that we’ve learned from those other
interactions. And so approximately a year ago we
decided that we needed tb_reaésess the progfam that we
had in place, that we needed to revise it and update
it. |

And so with that in mind, there were a
number of reascﬁsiﬁhy we chose to do that at that
time. First off was that there was a finalized
10 CFR 63 that was then available, and then there was
also the expectations that were laid out in the Yucca
Mountain Review P1an.

Thepfeviousperformanceconfirmationplan
focused on principa; factors, and now we wanted to
update it to reflect the barriers that were important
to waste isolatién;v.We wanted to take a risk—informed
approach and determine a program that would confirm
each barrier’s performance as well as the total
system. | |

And then; we also wanted to ensure that

the program we had in place was consistent and
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compatible with repositofy operations.

So whatrwas our vision? What was our plan
for developing this program? The fifstrthing, of
course, that we éonsidered was that it had to be based
on 10 CFR 63 réquirements, and also what we could read
into the expectations in the Yucca Mountain Review
Plan. |

Now, keeping intﬁind that the purpose, the
existence of this program is because it is called for
in the regulations, the goals and the requirements are
clearly laid out thefe. HoWever, we did not just stop
there. We didn’t confine ourselves to meeting the
wording of the regulations; or do a checklist against
the phrases withip therregulation and say, "Okay, we
need this test to meet this;one, and this test to meet
this one."

If we had done that, we wouldrhave ended
up with &a program that lacked depth .and an
understanding of the critical aspects of what makes
the repository function as a whble, as well as the
individual barriers.

And so that brings us to the second point,
which was that we wanted to look at those things that
are truly impdrﬁant to vthe performance of the

repository. And so we believed that we were meeting
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not only the specific requirements of the regulation
but the intent as weil.

Not all activities are equal in value.
And so in our visionrof the performance confirmation
program) we needed to look at how we could determine
how complex an activity needed to be, to»what extent
we needed to do it, how many activities were
appropriate to do.

We needed a wayvbf prioritizing the kinds
of activities that we might do and assessing them for
their importance to telling us what was really
significant.

We also needed to -- as part of our
vigion, we needed something that was not going to
drive the design requirements, but was actually going
to be complementary to‘it.

And lastly, the performance confirmation
program should su?portf,a license amendment for
closure. It should provide us with the information we
need to be able to close.

So whatryou're going to hear about in the
next talk from Kareh Jenni isrhow we used a multi-
attribute utility analysis to de&élop our list of
activities. This is a combination -- this was a

method that was used to combine technical judgments
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about éctivities as well as management value judgments
when you’ve got varying degrees of importance of
different goals.

And so this is the method that we used to
combine all of those together in determining the value
of each added activity to the program.

Now, while in the past we took a top-down
approach to ' developing the program, this one is
actually more of a bottoms-up approach. But that does
not in any way suggest that we did not incorporate
TSPA or the ihsights gained from that in thé
development of the ﬁrogram;‘ That was very much a
factor in the pfodess that we used.

The perférmance assessment uses barriers
and scenarios as a basis for decision analysis. And
also, there were performanée assessment technical
staff that provided their input as far as the
technical insights that went into the decision
analysis process. ' Performance assessment managers
providedvmanagement value judgments.

And when we talk about performance
assessment  here, we're talkiné ~about  process
extraction as well aé totél system.

So where are we going from here? I'm

going to talk more about this in the afternoon at the
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end of the day. ButrI did want to briefly cover it
here, because I'm hoping to make you aware of what
information we have to share today versus what has yet
to be developed.

And so as you consider the information
that you hear about today, if you cén set it in the
context of what we have yet to do, hopefully that will
help you understandr‘whétr information there is
avaiiable right now versus what we may have to defer
to some later point in ﬁime.

And so at this point in time, Revision 2
of the performance confirmation plan is currently in
Department of Energy reView. This plan, Revision 2,
basically will capture everything that you hear about
today, and that is the decision analysis process, the
development of a program.

And basically, this revision of the plan
sets the context for why we believe we have the right
program, what the rationale was that went intb it.

Then, Revision 3 of the performance
confirmation plan is scheduled for spring of 2004, and
that’s where we talk about how we then implement the
progranldescribed'in Revision 2. It will include such
activities as further definition of the activities in

the program. What you’re going to hear about today is
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a fairly high-level descriptioﬁ. There’s not a lot of
detail in it, and that detail will be developed
further in Revision 3 of the plan.

There will be a crosswalk to current and
previous testing. We’ll establish the expected
baseline for all of the aetivities in the performance
confirmation program,-aﬁd we will also establish the
bounds and tole:sncesr for the parametefs in the
program.

There will be more discussion of the
management and administretion issues, and then we will
also identify the needed test plans and define the
process for which we rreport to the NRC on any
variances, significant variances, in the values that
we -- in the activities that we perform. And we’ll
also describe the correetive action steps that may be
appropriate given-those‘variances.

And then, of course,>1astly, contingent
upon a successful license application, we would then
implement the program that’s described in the
performance confirmation'plan; And, of course, that
would be to monitor, test, and collect data, analyze
it, ahd report to the NRC on any significant
variances, take the appropriete corrective action

steps.
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So that’s all I had for this morning. VCan
I answer any questions?

MEMBER RYAN: Debbie, thanks very much.
I guess we'’ll hearvovérrthe next several presentations
some - of the detailé, and I‘'m sure everybody has
questions about what those are going to be. So are
there any questions on the general approach and what
we're going @ to hear over the next several
presentations?

‘CHAIRMAN GARRICK: I only have one, and
it’s back to this question of the performance
confirmation activities that are taking place during
site characterization. Are there any activities going
on right now that you would anticipate would carry
over into performance confirmation? And except for
the near field, isn’t now a very good time to really
start performance confirmation where you have good
access and freedom from other operations that are
going on, and so forth?

MS. BARR: Right. Well, as we get to Jim
Blink’s talk, he’s going to talk about the specific
activities. And I think that you’ll see quite clearly
that some of thdsé activities seem very, very élosely
related, if not the same, as some activities that are

currenfly going on.
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I think the concern that was expressed by
Steve here was that; organizationally, we do not have
anything formally labeled as performance confirmation.
However, we 1look at. it from the standpoint of
information flow. And the informaﬁion that’s flowing
from the activiﬁiesrthat are currently going on now
are what feed into performance confirmation.

They are setting the baseline for what
will carry forward as a part of the plan. They are
providing us Qith the inforﬁation that we needed in
order to assess whether they truly were important to
be included in the performance confirmation program.

And éb in Revision 3, we will make that
crosswalk. And yet I think that you’ll see
undoubtedly thatvsdmebof the activities that Jim will
talk about later do appear to be things that are
currently going onrnow and will continue to go on in
the future. |

MEMBER RYAN: Debbie, just one quick
question. And if we’re going to cover it iater,
that’11 be fine, You‘mentiohediperformance‘assessment
and manager-provided, manégement value judgment. I'm
curious what management valué judgments means.

MS}VBARR: Well, I think Karen is probably
going to be going into quite a bit of detail on that,

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
: 1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

13

20

21

22

23

24

25

97
but very generally --

MEMBER RYAN: Okay.

MS. BARR: -- what I would say is that
when you have technical people looking at the various
different areas -- for instance, you have -- we have
technical people looking at waste form. You know, we
have technical people 1looking at using above the
repository. We did it barrier by barrier, and we had
the appropriate technical people involved in the
assessment of those particular areas.

And yet When yoﬁ then look at it from a
higher level, and you say, "Okay. Are thése two
barriers of equal value?" Or, you know, from a bigger
picture perspective, what are the kind of judgment
calls that you need to maké --

MEMBER RYAN: So the basis for this value
judgment, the value is in its appropriate -- or its
relationship to the safety question? is-that where
the value comes in? I mean, the real focus to me is,
what are they valuiné? You know, is it an important
safety'questionf'or is it a technical question that
would take a lot of money to do experiments to resolve
it, or both, or, you know, that kind ofrthing.

MS. BARR: No. We’'re --

MEMBER RYAN: 1Is there a hierarchy there?
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MS. BARR: Yes; we’re not talking about
management judgment, you know, values as far as like,
oh, this costs too much, and that doesn’'t. Ydﬁ know,
it wasn’t that kind of judgment.

So 1 think -- tell you what, if you
haven’'t gotten a satisfactory --

MEMBER RYAN: VI'll come back to it.

MS. BARR: -- answer to your gquestion
after Karen's talk --

MEMBER RYAN: It’s a gréat start. Thanks.

MS. BARR: -- you can readdress it.

MEMBER RYAN: George?

MEMiaER HORNBERGER: Debbie, your -- the
very last bullet there -- again, I recognize that I'm
not asking a detailed question here, but Jjust in
general. So if we getrto this implemeﬁt performance
confirmation plan, we say, "Take corrective action
should significant vériances arise.”

So have you had the discussions to go in
the direction of how you decide whether something is
significant? And I'm'thinking in particular, you are '
going to be doing -- a lbt of this performance
confirmation is'going to be laboratory tests. Have
you thought a lot about what the term "significant

variance" means in this case?
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MS. BARRQ. Well, Irthink in this case
probably by "sighificant variance" what we mean is
when it reaches that threshold of when it’s reportable
to the NRC. Now, clearly, that doesn’t mean that we
don’t do anything until it reaches that stage. We, of
course, will be dding our dwn internal data analysis
and forecasting of the information available.

And so, élearly, it wouldn’‘t get to the
point where, you know, we would have tb report it to
the NRC, and we’'d just say, "Well, you know, we don’t
know what it means. We haven’t looked at it."

So corrective action steps here I believe
mean what happens after it becomes reportable to the
NRC. And that, you'know -- again, I’ll address this
a little bit more at therend of the day, but that can
be anywhere from modifying our models all the way up
to retrieval. So tﬁere are a number of possibilities
there, and they’re not all necessarily extreme.

MEMBER LEVENSON: I’m not sure this is a
basic part of petformance confirmation, but it’s an
important similar kind of thing{r Is theré currently
a program for determining the background, the
radiation, and the exhaust gas from the tunnels and
drifts and its variation with barometric pumping, so

that you have a background against which to know what
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you’re seeing when you (get to performance
confirmation?

MS. BARR: Well, for those activities that
we have information on now, that information that has
been collected tordate will serve as the basis for
developing that baseline. However, there are a number
of activities, as was stated earlier, that won’t even
start until we begin construction on a repository or
even after eﬁplacement. And for those periocds of
time, we would need'to'develop baseline information
for those activities.

MEMBER LEVENSON: So you’re not
determining baseline -- 'things like radon due to
barometric pumpiﬁg from thé mountain, which can be
done now, is not bging done.

MS. BARR: No. If it can be done now,
that -- the work that is currently ongoing is what
will be providing the basis for that baseline.

MEMBER RYAN: Questions from panel
members? Oh, yes, John. Sorry.

MR. KESSLER: A follow-up on this very
last point. I guess to me it’s related to Jeff’s talk
in terms of talking about all of this freedom of
approach, which I think is a good thing. So it seems

as if NRC has given DOE the rope. Will we hear about
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how the 1licensing approach -- anything about the
licensing approach? You know, the tech specs versus
license amendments versus -- you know, how is it that
DOE might propose that this -- all of the aspects of
performance confirmation get taken care of in a formal
licensing approach? |

MS. BARR: I’'m not sure f understood the
question. Could you --

MR. KESSLER: In Jeff’s talk, you know,
there were queétions about, well, it could be license
amendments, could be tech spec changes, could be
something else. In terms of when you take corrective
actions and you talk about triggering NRC, you know,
notification, when DOE puts this in the license
application, what is the licensing mechanisms that
they intend to use, saying, okay, if it gets without
such-and-such range, we’ll come back for a license
amendment after we dOVXYZ, or we plan to develop a set
of tech specs that -- to live under.

You know, what are those conditions of
operation that DOE is proposing that NRC is clearly
asking for DOE to take the lead on? Will we hear
about those?

MS. BARR: I believe that’s part of what'’s

encompassed in Revision 3, in that we would develop
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the correction action steps that we would follow. And
then, of course, it’s ﬁp to the NRC whether they would
accept what we propose or not.

MR. KESSLER: Is this going to be
something that might be the subject of a future tech
exchange before you actually commit to something?

MS. BARR: VI think it probably would be
appropriate for that. There is certainly nothing
definitely planned fight now, but that’s certainly an
appropriate thing to do before we submit a license
application.

And, - actually, I should probably -- you
know, you pointed ouﬁ that, you know, NRC has given us
the rope to, you knbw -- I would like to point out in
response to some of the comments earlier, we are not
taking the approaéh of, you know, what’s the minimum
necessary that we can get by with? And we’re not
taking the approach of, what’s the maximum so we can
get a license application, and the negotiate later.

Thatris certainly not the approach that
we’'re taking. And I think we’ve put a lot of hard
work into this, and I think we’ve come up with a
program that rreally meets the' intent of the
regulation. It réally does.

MEMBER RYAN: Is there one last question?
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Hearing nohe, thank you for introducing what will be

an interesting afternoon I think, Debbie.

much.

very much.

(202) 234-4433

Thanks very

We’ll resume promptly at 1:15. Thank you

I turn it back to you, Mr. Chairman.

CHAIRMAN GARRICK: Done.

(Whereupon, at 12:05

p.m., the

proceedings in the foregoing matter went

off the record for a lunch break.)
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A-F-T-E-R-N-O0-O-N S~E-5-§8-I-0O-N
1:17 p.m.

MEMBER RYAN: Our next speaker is nearby.
Oh there you are. I didn't see you sitting over
there. |

Karen, ﬁelcpme, and thanks for being with
us this afternoon. Your presentation is entitled
"Decision Analysis Ptocéss, Views to Develop a
Performance Confirmation Prégram.“ You have our
undivided attention. Thanké for being here.

MS. JENNI: Thank you very much. I'm
going to talk about the process that we used to
develop the performance confirmation program. I'm
going to talk in quite a lot of detail about some
things that I heard interesting this morning, so
hopefully, 1’11 be able to capture your attention.

I'm not going to talk about the specific
activities that are included on the program. I'm
going to get you right up to that point and then a
little bit later this afternoon, Jim Blink is going to
talk about the aétivities that are in the program.

First, let me give you just a little bit
of brief background about the methodology and the
approach and then I'm going to walk through each of

the three phases of this process in some detail and
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I'm going to give you some examples. There are, I
think, one or two that you saw in earlier presentation
on this before I had examples. I know John Kessler
did and now I‘ve added some detail in terms of
specific examples ofractivities that were evaluated
and how they wererevaluated.
A key distinction that we made early on is
a distinction between individual parameters or
activities and a set of activities or what we call a
portfolio. We separated the evaluation of parameters
or activities from the evaluation of portfolios. A
key point is the best set of activities, the best
performance confirmation program or portfolio, doesn’t
necessarily result from just ranking all of the
potential activities in order of benefit or cost
benefit and so I think from the top down. There are
other things that may come into play that are
important in creating the correct set of activities.
There are a lot éf'activities as you’'ll
see, close to 300 activities that were evaluated.
Well, there are almost infinite number of combinations
of activities or portfolios. It was not feasible to
evaluate évery possible portfolio, so we started by
evaluating activities and we created‘portfolios later.

-8lide, please?

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

106

(Slide change.)

MS. JENNI: We had a technical exchange at
the end of Februéry where we got a little bit wrapped
up around terminblogy, so this time I put all the
definitions up front and I‘11 try to stick with this.
It’‘s kind of a crib sheet for me and for‘you.

Parameters_afe things that can be measured
or observed. ,Theyr‘can be related to performance
assessment modelé. They can be model inputs. They
can be model dutputs. They can be intermediéte
results. It’s something that the program could
potentially measure or observe.

A data acquisition method is a means to
measure that parameter. There are a couple of
examples here of parameters and data acquisition
methods. This cémbination of a parameter and a data
acquisition method we call performance confirmation
activity or candidate ?erformance confirmation
activity.v

In some cases,vI think you’ll see later
on, there are several different approaches prdposed té
measure the same parameter, so those are different
activities, same parameter, different data acquisition
methods leads to several different activities.

Portfolio then is a <collection of
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activities that could form the basis for thé
performance confirmationr program and the program
itself is the selected set of performance confirmation
activities. So I'm going to keep my crib sheet out,
because sometimes I slip up.

The épprbachrwe used here is decisional
analysis approach. Why did we go with anrapproach
like this? Well, it’s logical and proven and tested.
It provides a cbnsistent basis for evaluating and
comparing activiﬁies. It addresses the fact that
trade offs between different objectives and goals .
might be necessary.and probébly the key point for us
is that it allows us to take advantage ;Of the
appropriate expertise at the appropriate point in the
process. |

So technical juagments that go into this
which are the poﬁéntial impacts of including an
activity on the objectives of the program, there are
also management value judgments which I’11 talk about
in some detail in about 10 more slides. But they are
basically judgments about what’s important for the
program and how important are those objectives
relative to each other.

The combination of those technical

judgments, what are the impacts of this activity and
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the value judgments, how important are those impacts,
combine to give us a figure of merit or what we call
a utility of each activity.

Next slide, please.

(Slide chgnge.)

MS. JENNI: I'm just going to breeze
through this slide, but for those who are interested
in the mathematiés, the basis here, as Debbie
mentioned, is mulfi-attribute utility analysis which
is that aspect of decision analysis that focuses on
value modeling, on quantifying impact on multiple
objectives.

There’s a five step process here which
you‘’ll see that we impleménted in Phase l‘which is our
next slide. The overall approach had three phases.
In Phase 1, we went—'through and we evaluated
activities in terms of how they met certain criteria.
In Phase 2, we took those activity evaluations and we
developed a set of alternative portfolios and then in
Phase 3, we selected a base portfolio and modified
that based on management judgments.

The steps in Phase 1 are shown on this
slide. And they map to the five steps in the MUA
process on the previous slide. The first step is a

management judgment about what’s important. What are
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we trying to accomplish with the performance
confirmation activity? How do we measure the value of
an activity?

The second step on the -- I can’t do this,
on my left, your right, are technical judgments, so we
went to technical investigators and asked them to
define candidate activities in light of the objectives
that are important and then evaluéte how all those
activities meet the objectives of the program.

Simultaneousiy, on the management value
judgment side, the performance assessment managers .
assigned basically weights, relative values to the
different objectives and then again that combination
gives you the errall value in Phase 1 of an activity.
I'm going to gq‘through, each of these boxes has one
or possibly two slides associated with it.

The first step was to define the criteria.
We'’ve got three. Chris had'four, but they’re pretty
similar. We formed our worksho? that involved
technical invéstigators in the different model areas,
performance assessment, analysts, DOE staff. It was
a pretty big group. And we spent a day talking about
performance confirmation activities and how do you
judge the value of a performénce confirmation
activity.
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And what came out of that workshop was
three or four, depending on how you parse that first
bullet, criteria that were judged to reflect the value
of an activity. It was the sensitivity of barrier
capability and/or system performance to that
parameter, the confidence we have in the current
representation of that parameter, and then the
accuracy with which you can measure that parameter, so
I think the direction of preference here is p;etty
clear. If you’ve got a parameter to which system
performance 1is very sensitive, you have less
confidence in its current representation and you can
measure it very accurately. That’s sométhing that’s
a pretty good candidate for performance confirmation.

On the other hand, if you’ve got something
to which performance»barrier or system performance is
insensitive, you’'re very confident in your current
representation and you can’t measure it very
accurately anyway. 1It’s one of those things that you
can’t measure. Well, that’s not a very good thing to
include in your performance confirmation acﬁivity.

Nexf slide,-please.

(slide change.)

MS. JENNI: The next step was to say

conceptually how do these three or four criteria roll
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up to form, how do we take inputs on those criteria
and eétimate the value of the activitj? This slide
will kind of slowly walk you through the process.
What we’re 1looking for is an overall measure of
benefit. We said that’s a function of the value of
"perfect information" which I put in gquotes because
that’s not ever available. You never know anything
with certainty. And the accuracy with which the
proposed activity measures that.

So how valuable is it if you could know
it? And then how well éan you know it?

The value of "perfect information" then is
a function of those three -- drawn from the three
criteria we mentioned. It says will this hypothetical
perfect information change your estimate ofAsystem
performance, of barrier performance or change your
conceptual models?

If you go down just a couple more --

(slide change.)

MS. JENNI: Those things then tie
specifically to the criteria on the previous page and
they tie to questions that wé asked of the technical
investigators. On the other sgide, accuracy, how
accurately does this activity or data acquisition

method measure the parameter. We define three aspects
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to accuracy. How aécdrately does it capture temporal
changes in the parameter? How accurately does it
capture spatial variability in the parameter? And
then how directly do you measure that? Is it
something that’s a direct measurement of what you care
about or is it something that several steps removed
where you have to make a number of inferences to get
from your measurement tokthe parameter that you care
about.

Nextrslidé, please.

(slide chanée.)

MS. JENNI: Those blue boxes at the bottom
of the slide, for those of you that have color copies,
the ones at the bottom for those of you who don’t, all
tie to specific judgménts that we could ask technical
experts to estimate for an activity. What we did was,
rather than just give them this list and say how does
your proposed activity compare against these criteria,
we developed a pretty detailed set of questions.
Developed a questionnaire where for each of those
criteria there was a set of questions.

Yes?

MEMBER RYAN: I was just going to ask on
that point, how is it different from doing sort of a

numerical sensitivity analysis where you don’‘t have to
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rely on a judgment or a value hefe, you can calculate
it?

MS. JENNI: Some of the activities did not
tie really tightly to TSPA models. Some of them did
and in those casési we went to the technical
investigators who were most familiar with the model
and asked them to use their judgment and you’ll see
the detail in the questions in just a minute. They
tie pretty closely to PA. 'But there were also aspects
and we wanted to allow for activities that didn’t tie
directly to a PA model inéut or a PA model output.

We used a questionnaire just to make sure
that everyone was answeriné the same questions. You
say you’'re highly confident in this parameter. If I
say it and you say it, it might mean different things,
but if we write down exactly what it means, then we at
least know we’re séying the same thing when we say
highly confident.

So next slide, please.
(Slide change.)

'MS. JENNI: The way we got the first set
of technical judgments is we held a series of
workshops where we met with the technical
investigators and the performance assessment modelers,

so with each model area, roughly equivalent to the
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barriers. We gaye them the questionnaire. We talked
about the process, about the criteria and we sat with
them while they developed an initial candidate list of
performance confirmation,activities. So we said in
light of these objectives of the program or criteria,
what’s the set of activities that you might propose?
And we really encouraée thenlhere to be comprehensive.
Anything they thpught would be valuable on any of
those criteria, propose it, initially, and then we
went through an example.  We went though with them
this questionnaife. Let'srevaluate it against the
criteria. Now you know how to evaluate it and then
the modelers went off, fhe technical experts went off
and in their own workshops went through the evaluation
for all of their parameters.

Next slide, please.

(Slide change.)

MS. JENNI: In addition to having
evaluations froﬁ the technical experts, we had a small
group of two dedicated individuals who evaluated every
activity. There were more general technical experts
than really deep in a particular model area. And the
goal there was just to provide another consistency
check. You get some cbnsistency by using a detailed

questionnaire. You get that sort of within a model
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area, but to ensure consistency between model areas
that the people were familiar with an aspect of the
natural system are interpreting questions the same wéy
that people who Vare familiar with say the waste
package barrier.

We had these two people who evaluated all
the activities and then they met with each of the
groups to kind of reéoncile differences. The whole
purpose of this 1little exercise was to ensure
consistent interpretation of the questions across the
different groups.

Once thét was achieved, those evaluaﬁions
went away and we stuck for the rest of the analysis:
with the evaluations that came from the technical
experts in each area.

Next SIide, please.

(slide change.)

MS. JENNI: Now this slide, for those who

_are trying to follow along in their printed copies,

this differs a little bit. The next two slides in
your printed copies capture the information that we’ll
go through here.

This is the conceptual framework that we
went through for hbw criteria rolled up to values. I

want to go through at least a couple of these in
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detail.

Next slide, please.

(Slide change.)

MS. JENNI: Here's an example of one of
the questions that the teéhnical experts were asked
about their proposed activities. This was the
question that has to do with system performance and
they were asked to assume'that the parameter lies
outside of its currently modeled range and then
estimate how much that‘would change the estimate of
total system performance.

To anéwer this Question they'had available
to them all of their knowledge in the technical area.
They also had sensitivity analyses fof the TSPA,
sensitivity analyées “for the particular model
components and they wére asked to incorporate all of
that knowledge into an ansWer to this question.

Next slide, please.

(Slide chanée.)

MS. JENNI: Again.

(slide change.f”

MS. JENNI: fhat was combined with a
question about confidence. = This was the one
confidence question. It basically asked how confident

are they in the range of this parameter. Could be an
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input. Could beian cﬁtput. How confident are you
that that model raﬁge won’t be exceeded in the 10,000
year performance period.

Next slide, please.

(Slide change.)

MS. JENNI: And one more.

(slide change.)

MS. JENNI;‘ The answers to thoée two
questions combined to give you an answer to this
question about how likély is perfect information to
impact system performance. I think you’ve got all the

; questions on one of youf slides and maybe we can just
page down until we get - keep going until I stay
stop.

(Slide changes.)

MS. JENNI: Right there. The questions
from the questionnaire at the bottom tie directly up
to this value of hypothetical perfecﬁ information and
that’s the first place where another set of management
value judgments come in. We have these three aspects
to value of information. Will that information change
estimate and system performance, barrier performance
or of the conceptual models? Those three impacts
combine to capture the value of information based on

how important management thinks it is to capture
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changes in system performance, barrier performance or
conceptual models.

So we’ll talk later about those rating
judgments in there. Those are the Ws on your slides.

Next slide.

(slide change.)

MS. JENNI:  There are also a set of
similar questions related to the accuracy components.
Here we asked how confident are you that information
collected in the activity accurately represents
temporal changes. And in this case we just had a
constructed scale going from highly confident to not
at all confident or in this case it’s not even trying
to capture temporal changes. That would be some of
the least accﬁrate if you'’re not even trying to highly
confident that you’ve captured temporal changes.

Next slide.

(Slide change.)

MS. JENNI: Just page down again.

(Slide change.)

MS. JENNI: Again.

(Slide change.)

MS. JENNI: Go down until we get the top
equatibn.

(Slide changes.)
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MS. JENNI: One more.

(Slide change.)

MS. JENNI: Thank you. And we can come
back to any of these questions, but the basic concept
here is now the blue boxes across the bottom with the
questions are questions that were aéked of technical
experts most familiar with each model area and those
were combined using management value judgments about
the relative importance, the Ws on that chart to
capture those two éspedts that we care about. How
valuable is thé'information if you could collect it?
How accurately Can you collect it and then those are
combined to give this overall utility wvalue.

Next slide.

(Slide change.)

MS. JENNI: One more.

(Slide change.)

MS. JENNI:r Now I want to-talk a little
bit about the management value judgments. There were
two types of judgments that were neéessary; They were
the weights that we talked about and there were also
some within criteria judgments that construct a scale
that we talked about that I showéd. you with the
confidence. Those need to be tied to value judgments

and I have an example of that on the next slide. But
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let me talk about this process.

We met with -- on that bottom bullet, we
had a group of about eight managers from the
performance assessment project. They went through an
exercise where théy first reconfirmed that we had the
right criteria, sorthey endorsed these are the right
criteria. They looked at the questionnaire and at the
metrics and then they answered a series of trade off
questions designed around exactly the same scales and
metrics used in the technical questionnaire to develop
the value judgmenté.

Next slide, please.

(Slide change.)

MS. JENNI: Here’s an example of one of
the metrics. This is the scale that the technical
experts use to evaluate how well this activity capture
spatial variability‘ih the parameter assuming that it
was a parameter that did vary spatially.

The managers looked at this same scale and
then assigned relative values in terms of accuracy to
each of these aspects of the scale and that’s on the
next slide.

(Slide change.)

MS. JENNI: On the right is the summary of

those judgments. There were eight managers involved
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in the assessment. They talked about the scale. They
did individual assessments. ‘They talked about
differences in opinion ahd they reevéluated and theA
details are shown in the bar chart on the left. The
one thing I want you to get here is that the judgments
of the different managers were highly cqnsistent in
terms of how accuraté'§f how wvaluable in terms of
accuracy are measurements that you are highly
confident captureé the'spatial variability, moderately
confident and so forth;r

So this fuﬁction on the left was used to
scale the responsgs, the technical responses to the
spatial accuracyréuestion into value responses.

Next slide, please.

(Slide change.)

MS. JENNI;' There’s another type, the
second type of valuérjﬁdgment which I pointed out on
the slides are the weights, the relative'weights of
the different criteria. We said there are three
aspects to accuracy, capturing temporal changes,
capturing spatial changes and the directness of the
measurement. These are tﬁe'weights assigned by the
manageré to the importance to overall accuracy of
capﬁuring tempofal changes, spatial variability and
directness. So what they said was the most important
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thing in terms of accuracy is capturing temporal
changes in the parameter. The next most is capturing
spatial changes and the last one is how direct the
measurement is.

You'’re ahead of me.

(Slide change.)

MS. JENNI:  The finai set of wvalue
judgments were the judgments related rto barrier
capability, so there’s a criteria how sensitive is
barrier performance to this parameter. We also --
management also said well something that a barrier
that is less important,to performance compared to a
barrier that’s more important to performance probably
shouldn’t get the same value in the system. So they
provided a set of weights for the Dbarrier
capabilities, for barriers themselves, I’'m sorry.

They used management judgment. They used

the TSPA analyses. They used the sensitivity

" analyses, a risk prioritization report. They used a

series of one-onranalyses that are similar to some of
the analyses that EPRI has done. And they also had
fairly 1lengthy 'discussions about the different
barriers and rhow to weight them in performance
confirmation. |

You’ll see these are -- they’re pretty
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clearly tied to system performance.r

Nexﬁ slide, please.

(Slide change.)

MS. JENNI: We also did a rough estimate
of the costs of each activity. I think understanding
both the costs and benefits is important to the
decision making process. You don’t want to just
include -- well, there’s a possibility if you just
loock at the most important, most beneficial activities
you’ll end up with a very cost ineffective program if
you ignore the cost component. If you include
activities based only on minimizing costs, you might
leave out things that are very valuable. So we wanted
to capture both sidgs.

Costs came into play in developing the
portfolios. 1I’'1ll talk a little bit about that when we
talk about Phase 2.

Next slide, please.

(slide change.)

MS. JENNI: This is just a little summary
of where we started and where we ended up. We started
with about 360 differen; activities. This is when we
met in the workshops and we asked the technical
investigators to think broadly and develop a list of

everything you think should be considered. During the
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evaluation, some of those fell out, some of them were
duplicated among different groups and so forth. We
ended up with 287 activities for which we had an
activity, an éstimated valué and an estimated cost.
We then went back one more time to the technical
experts and we showed them the results of the
evaluations of their proposed activities. They had
provided us with completéd questionnaires, a list of
activities, compléted'questionnaires. We combined
them with the management value judgments and we wanted
to take them back to them and do a kind of reality
check. Does this make sense to you? If not, why not?
And we spent another day with them talking through
what the evaluation came up with, what their reaction
to that was and we noted where they had exceptions.

MEMBER RYAN: That’s an interesting point
in that you spent a lot of time with therprocess
trying to elicit their opinions and deal with them
well. What was the -- can yéu give us some insight
there as to why they didn’t agree that their opinions
had been reflected?

MS. JENNI: For Vthei vast majority of
activities, they did feel, yes, that matches what we
think it should match. There were probably'fewer than

a dozen cases where they said that really doesn’t make
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sense to me. I think that activity is more valuable.
We went back and weblooked at their answers to the
questionnaire. We could‘tface why it evaluated poorly
and they thought it was important. But what we did
was it’s just a tool} so we wanted to make sure we
carried the rele#ant information forward to the
decision makers. Where they disagreed, we flagged
that in the documentation.

MEMBER RYAN: Out of how many portfolios?

MS. JENNI: No, they didn’t have input to
the portfolios. Where they,disagreed with where the
activities ranked -- we just within groups. So we met
with say the saturated zone modelers and we said here
are the 15 activities that you proposedf Here'’'s how
they rank in terms of benefit. What’s your reaction?
For the most paft, they said that matches my
intuition. Sometimes they had questions, well, why is
that one down there? And theh we would go back and
explain the calculation, whatrinput they gave us, how
it was rated by management, so why it ended up where
it did.

Mdst of the time that satisfied them and
sometimes it didnft and they»said I still think it’s
more valuable. In that case, we just flagged that and

said we’ll carry that forward in the portfolio
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development.

MEMBER RYAN: So with the exception of
those flags, they did agree'that the results reflected
their opinion?

MS.  JENNI: Yes.

MEMBER RYAN: You might want to change
that bullet.

{(Laughter.)

MS.‘JENNi; bkay, Thank you.

MEMBER RYAN: Thank you.

MS. JENNI: Next slide, please.

(Slide change.)

MS. JENNI: This is an example of two
activities, real activities that were proposed and how
we carried them through the evaluation, so I want to
walk through this. The numbers here refer to just
codes that we used to code the activities. When you
see the performance confirmation plan'it will tag to
exactly to these numberé.

One activity was hydraulic testing of
fault zone characteristics. Another was on-site
testing of invert maferials.

- The technical judgments, just in words,
are listed there. Next slide.

(Slide change.)
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MS. JENNI: ANext slide.

(Slide change.)

MS.‘JENNI: One more.

(Slide éhange.)

MS. JENNI: I want to walk throﬁgh the
comparison, how we took those general technical
judgments on the previous slide, and codified them to
get utility values; So it just went through the
questionnaire and we'il just page through this fairly
quickly and see where there are differences. So in
this case the two_parameters were both sensitive,
system performance Qas insehSitive to both of these
parameters.

Next slide.

(Slide chénge.)

MS. JENNI: Next slide.

(Slide change.)

MS. JENNI: And they were moderately
confident in both cases in the power representations
of those parameteis;

Next slide.

(slide change.)

MS. JENNI: One more.

(slide change.)

MS. JENNI: One more.
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(Slide change.)

MEMBER HORNBERGER: Karen, your formula,
you’re multiplying by answers to these questions. I
don’t get a number if I multiply something by C.

MS. JENﬁI:; The questions that are in
terms of probability; we just used the probability.
So this answer C says 75 percent, so the value used in
that equation is 75 percent. So in all caées where
the scale is probability; fhe number that was used in
the equation is the probability.

In the other cases where the scale is not
in terms of probability, the valﬁe function, the first
one that we saw where we saw how the managers
translated answers to the spatial variability question
to value, that’s the value that was used in the
equation.

Here’s the first place where the
assessments differed. In this case for the activity
159, they saidr barrier performance ‘was highly
sensitive for that parameter and for the invert
materials barrier performance was somewhat sensitive
to that parameter.

Page down.

(slide change.)

MS. JENNI: Again.
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(Slidé change.)

MEMBER RYAN: Karen, we had one question
on that. |

MR. KESSLER: We had one quick,question on
that. I just want to undefstand what you’re saying in
that you can back up, oh boy -- there we go.

For example;- this is getting back to
something that was iﬁ dhris' talk originally, where he
was talking aboutrinvsome cases there are parameters
that may be used to a conservative range such that it
was a very broad rangé. And so what you’re saying ié
in those cases where you maybe went in with this broad
range that you feel is conseivative, you’re going to
wind up with a bunch of F categories, meaning that the
real measurement is likely to be just a small fraction
of that range ybu put in PA. 1Is that whét would be
happening in those cases where you’re putting in
conservative values?

MS. JENNI: I think you’d capture that in
a different place.

MR. KESSLER: dkay.

MS. JENNI: Right here it's saying what is
the model range, whatever it is and how sensitive is
barrier capability to the full range of that parameter

value. So this is a true sensitivity question. If we
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page down --

(Slidé change.)

MS. JENNI: We missed it. Let’s try to
get it. Page back up.

(Slide change.)

MS. JENNI: Again.

(Slide change.)

MS. JENNI: Two more.

(Slide change.)

MS. JENNI: That’s -- it'é the confidence
question where you would get the impact of a very
conservative, range. So- if you put in a highly
conservativé‘range,'so you'ré really confident you’re
not going to find anything outside of that range, thgn
you would scorera D on this. It says we’re really
confident in the curve range. We captured the bounds
of physical reality, so here you would say you're
confident that that range won’t be exceeded.

MEMBERVRYAN: Fair enough, but what that
means is if you have a Wide range, you'’'re only likely
to sample from a small portion df the range in any
realistic test?

MS. JENNI: Correct.

MEMBER RYAN: But that wasn’t considered

in that weighting that I was asking about?
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MS. JENNi: I'm getting -- can we come
back tb that question? I’m not quite sure I get it,
but --
page down.

(Slide change.)

DR. WEINER: Could I ask a question before
you get away fiom that slide?

MS. JENNi:‘ Yes.

DR. WEiNER? Go back to that one.

(slide change.)

DR. WEINER: You said when you had a
probability you just multiplied, used the probability
as your number. What do you use in this case?

MS. JENNI: :Midpoint for the ones in the -
- for B and C and 5'percent'and 95 percent for the
others. Just as'avtarget.

DR. WEINER: Thank you.

MS. JENNI: VPage down.

(Slide-change.)

MS. JENNI: I'm afraid we hung up the
presentation by going back and forth too many times.

Now if you can just continue to page down
until we'geﬁ all the numbers back on there. So you
can see the places and in your printed copy you just

have the answers to the questions and how it flowed up
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in the calculation, so you can see where the
evaluation of the two activities differed and how that
translated into a pretty big difference in utilities
score. 7

You cén kéep going. Thank you.

(slide chahge.)

MS. JENNI: Back one.

(slide change.)

Ms. JENNI:V Back one more.

(Slide éhange.)

MS; JENNI: So here, now is when I wish I
had a pointer. You can see the places just like you
could in the text where the eQaluation of the two
activities differed. : It differed in terms of
estimated sensitivity of barrier capability and in
terms of both of the key accuracy measures.

This difference flows up to a difference
in the value of information. These two differences
flow up to a réally' big difference in estimated
accuracy of the two activities and that trénslates to
a very big difference in the benefit of the two
activities.

So this difference comes from the
difference in the sensiﬁivity of the Dbarrier

capability and the difference in the weights assigned
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to those two barriers. Not only is the capability of

" the invert less sensitive to this parameter, it’s also

weighted quite a bit lower than the other one.

On the accuracy side, these were the two
most highly rated ﬁarameters and these values were
very low. So we do a very poor job with this
measurement of capturing temporal changes or spatial
variability. It translates to a relatively low
accuracy value.

Next slide;

(slide change.)

MS. JENNI;V The last piece was to estimate
the operating costs. We had information from the
technical experts as to how long the tests would take,
how long an individuél test would take, how long a
total testing program would take and those were
translated into a rough estimate of the operator.

MEMBER RYAN: Xaren, if I could maybe you
up to that previous slide, I’'d like to ask you a
question about how to interpret the numbers.

159A has a numerical value of 510 roughly,
250 times‘greater than 28A parameter. And those are
numerical comparisons, but is it really fair to say
one is 250 times more important than another? Is that

relative numerical ranking hold up or is that just a
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translation of ,whatr are, in fact, subjective
assessments?

MS. JENNI: These are a translation of
what -- our subjective assessments. It’s a numerical
comparison. It has eome meaning in that larger
differences indicate more difference than small ones,
but I wouldn’t'seyr250 times, but I would say the
difference between more than 100 is different than the
difference between 1 and 500.

So it’s not meant to say the decimal point
matters or the difference between al.7 and a 1.8 is
important. Thiewas ﬁeant,to give you one summary
number of all of both the technical judgments and the
value judgments and to provide input to the decieion
makers who really come into play in the next couplerof
phases. |

MEMBER RYAN: So you’d let me round those
off to one significant digit?

MS. JENNI: I would let you round those
off in one significant digit.

MEMBER RYAN: And I think it’s important
to give us a sense of what -- like you just aid, I
mean the difference between 1 and 10 probably means
they’re about the same. The difference between 1 and

100 is there’s a difference. The difference between
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1 and a 1000 is there’s a big difference. Am I on the
right track with that?

MS. JENNi: You‘re on the right track.
The total range, I'm going to get this number wrong,
but it’s close to right. I think the least -- there
were a number of activities that evaluated pretty darn
close to zero and the most}valuable activity probably
had a numerical score of around 1500, so that’s kind
of the range of what we saw from and that obviously
would translate straight down.

MEMBER RYAN: And part of that numerical
range is just an artifact of where you set midpoints
and how you broke up réngeé énd all of that, so that’s
really helpful to hear about that.

MEMBER HORNBERGER: Since Mike interrupted
you. Let me get my quesﬁion in too.

At least to the nonpractitioner, this has
a flavor of a kind of a carnival game where you’re
free to assign weights and’you're free to decide
whether it’s 90 pefceht or 50 percent or anything.
And again to the'nohpractitioner, it looks like you
could get any answer you wanted. Now I’'m sure that
you don’t believe that, so can you give me some sense
of how robust this is to the assumptions that you make
as you go along?
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MS. JENNI: I'm connecting the first part
of your qguestion té the second part. I definitely
hear your first part an& it’s something that Debbie
has talked about that Whén I go through the details of
these steps it just feels like you’re just talking
about math here énd rit's disconnected from the
activities. So on one of those slides showing this
example, I wanted'to éhow you the real judgments, kind
of in words, that people'were making.

This was a ﬁool to translate those
judgments to make sure that they’re consistent, first,
so that when I say it's\highly sensitive and you say
it’s highly sensitive, we mean the same thing. Then
to translate all of those judgments into a metric,
assume a metric as a shorthand for all the details.

It is remarkably; hard to make it say
whatever you want,'evenrthoﬁgh it seems arbitrary when
you -- or it seems like maybe you can just play games:
until you get the right Vanswer, whatever you
personally think the right answer is. 1It’s very hard
for the technical investigators, the peoplerproviding
these inputs to game the system because they don’t
know what the reiative,values are. They don’‘t know
what the rateé are. It’s hard for managers to game

the system when they assign the weights because they
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don’t know what the téchnical judgments are. So they
give us their true value assessments as to how
important these different ﬁhings are. This group
gives us hopefully 'their true assessment of
sensitivity, cﬁnfirmed by some consistency checks and
then the combination happens without either one
knowing what the other iﬁput is.

Now they do look at it at the end. As I

mentioned, we went back and said here’s how it rolled

up, how does that feel? 1Is that about right? But

it’s pretty -- impervious,is too strong a word, but I
can‘t think of é SOEter',one, to gamingr that way
because nobody seesr-- no one who is providing input
sees the equation or sees the inputs until we have all
of the inputs and then they can look at it,and it’'s
especially important, you’ll see in Phase 2, we never
went back after thisrphase, excuse me, we never went
back and said well, if that were more sensitive, then
it would be more valuable and it should be in this
portfolio. In that case we just said this is a tool,
it gave you an input, management is free to make
adjustments as théy see fit.

So I think you could, I could, given the
spreadsheet and this model to go back and create an

activity that scored well, but the process'kind of
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prevented that from happening.

DR. WEINER: I want te compliment you on
the explanation you just gave because that’s very
correct, but I have e guestion. Your calculation of
the utility was linear. | You just multiplied the
numbers together and then added it up. You didn’t try
any kind of nonlinear manipulation.

MS. JENNI: That'’s correct.

CHAIRMAN'GARRICK: Yes, I just wanted to
understand this a little better. When you had a
situation where you hed a difference in judgments on
the same question, on someﬁhing that you considered
important, case studiesvof that kind of situation have
indicated that one way to get a test of the robustness
of the two answers would be to look at the supporting
evidence for that judgment.

I heard you say earlier that what you did
do was just flag it and move on, more or less. Have
you in any of those judgmenﬁs that you considered real
important, did you take that extra step? Did you seek
to find what the supporting evidence was for that
judgment?

MS, JENNI: There were a couple of cases
where we had differences in opinion. We had some

differences in opinion in the technical judgments, so
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the actuai evaluation of the activity using the
questionnaire, between - ended ﬁp with one set of
judgments from the technical experts and one set from
this small core team that evaluated all of the
activities.

In those cases, what we did to resolve the
differences, we got the two groups together'and we had
them talk as a group about the rationale for their
evaluation and they came to consensus on what the
appropriate scorerwas. So we didn’t go back to the
models, but we wgnt baék’to the individuals providing
the input. |

We did exactly the same thing on the
management value side. If managers disagreed on the
relative importance of the different criteria, they
talked about what their rationale was for weighting
one thing high and another thing low and eventually
came to consensus on that.

The 1ast'piece where we got differences in
sort of thg ovefall ranking, those we did just flag
along with an exﬁianation why it evaluated the way it
did and why the technical experts thought it should
evaluate differently. That’s whét we did. We went
back to the inputs to this system which were the

technical and management value judgments. We didn’t
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go back further than that and look at the TSPA model
results, for example, té see whose judgment would be
correct, if there was one correct énswer.

CHAIRMAN GARRICK: Thank you.

MEMBER RYAN: Thank you for letting us
interrupt you with all those questions, buﬁ it réally
is helpful to hear the details.

MS. JENNI: Sure.

MEMBER RYAN: One more.

MS. JENNI: It may make me a little bit
late. |

MR. KESSLER: Karen, I want to talk about
the barrier weight.

MS. JENNI: Yes.

MR. KESSLER: = One of the things Chris
talked about in his'presentation and was also in
Jeff’'s was the parts of part 63 that basically say you
know it’s not so much on the relative safety which was
the point that Chrié was making as much as it may be
does everything pefform the Way you’d expect? And if
it was therlatter that was all that one wanted to
design a performance confirmaﬁidn for, why wouldn’t
all the weights be oné, all the same?

| This gets right to Chris’ point which is
you chose to weight them based oﬁ what you considered
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safety based on.ybur performance assessments. And I’'m
just wondering whether you had any feedback from NRC
so far on thoserrelative wéightings. I know this also
came up in the recent technical exchange on a
risk-based prioritization aﬁd all of that and well,
the response back from NRC, I interpret éubjectively
is is that barriers are a little more important than
we’d like barriers to be, individual barriers to be a
little bit more important. Beyond that, I'm not sure
I understand what NRC said, but all I'm saying is that
to me, the relative weights could be an area that
maybe require discussiop. with NRC to get to the
really, the fundamental basis of what they believe,
the relative importénce of safety'versus testing every
single barrier is. |

MS. JENNI: bThe barrier weights, aé you
saw, tie pretty Closély to system performénce which
would slant, if you will, a program based just on the
Phase 1 numericai results,r heavily towards those
barriers that aré most importaﬁt,to performance.

There are other aspects to the regulation,
for example, sbecifically required to test the
performance of all the bafriers. Those factors then
roll in in Phase 2. And the real, however most

tangible impact df the barrier weights is that it
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affects té a great deal the scope of the activities
addressing each of the barriers. There are activities
that address the performance of each of the barriers.
But the scope of thoée activities is significantly
greater for important barriers and for less important
barriers.

Should wé go to the next slide, please?

(slide change.)

MS. JENNi; One more.

(Slide change.)

MS. JENNI: Now I'm going to talk about
Phase 2. Page down.

(Slide change.)

MS. JENNI: Phase 2 is where we took the
results of Phase 1, théh were 287 activities, the
technical judgments, the measurement value judgements,
summarized in a utility score and operating costs.
And in Phase 2 we used those results to create a set
of candidate portfolios. Whatrare some of the ways
that we can combine these activities into a
comprehensive performance confirmation portfdlio. And
then we evaluated eachvof‘those portfolios. Next
slide.

(Slide change.)

MS. JENNI: I talked about this briefly
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early on. But why aid we go to this extra step?
You’ve got 287 activities, we have them evaluated in
terms of utility and in terms of cost. Why don’t you
just rank them andbfund either all the ones that are
highly beneficial, all thé ones that have a high
benefit to cost -ratié?' That’s not necessarily the
result in the best portfolio. We recognized that
early on. |

There are some regulatory requirements
that aren’t captured by the technical judgements and
management judgements.‘ Aﬁd there are some that
aren’t, some requirements that aren’t related to the
value of the specific actiQities included. For
example, someone asked a question about it during
Jeff’s talk, that there’s a requirement that multiple
methods be used. That doesn’t relate to the specific
activities that are included, but it relates to the
full set. So you can't present us a performance
confirmation plan that has only lab activities. It
has to have multiple methods.' So that is what we
would call a portfolio level criteria. You can’t
capture it just by ranking activities énd funding
until you get to, funding down until you get to where
the benefit is marginal.

Another factor is a cost factor. There
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are some éostsrthat can’t be assigned to individual
activities because they support a whole bunch of
activities. For example, an observation drift or a
remotely operated vehicle. But portfolios can be
evaluated for these criteria. Next slide, please.

(slide change.)

MS. JENNI: I also mentioned earlier that
if there are 287 activities, you can imagine a real
large number of possible portfolios. We couldn’t
evaluate every possible portfolio. But we could
create kind of a'céndidate set of portfolioé designed
around different philqsophies. The first obviously
most important thing is that any portfolio considered
needed to address the performance requirements of the
regulafion.

Beyohd that; there are some reasons why
you might want to include other activities. You may
have a minimal sét, é maximal set, and in fact on the
next slide we’ll see that that’s how we started.

We said, well what is kind of the bounding
set of what we would consider. The most cbmprehensive
portfolio included every activity that was proposed by
a technical expert and evaluated as having benefit.
We ignored costs and we includedreverything, all 287

activities. We said that’s it -- that’s the most you
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would consider doing. And then 6n_the other end we
said well, what’s the least that we would consider a
viable or potential performance confirmation plan?
And here we defined it around a minimum cost
threshold. We ‘looked at the least said cost of
activities that aAddresseks the Subpart F of the
regulation.

In this case, the degree of activity is
quite small. Because ;he focus was minimum cost.
These two were justrto épan the space. This is sort
of the range of what you would consider. And’then we
developed portfolios that are bigger than the smallest
one and smaller than the biggest one. Next slide.

(Slide change.)

MS. JENNI:_ We developed these around
different philosophies. One of the philosophies was
well, let’s design the performance confirmation around
a cost effectiveness argument. To do this we ranked
all of the activities that were evaluated in terms of
utility to cost. We plotted them on a plot like that,
and we just picked three points near where the
marginal cost benefit starts to fall off.

These are examples of portfolios that you
would develop using a benefit cost threshold or a cost

effectiveness threshold. Those three portfolios were
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defined, and in two of those we ended up evaluating ih
some detail later on. Next slide.

(slide change.)

MS. JENNI: This is a completely different
perspective or philosophy 6n how to develop a
portfolio. Here we kind of ignored, put aside for the
moment-the utility calculation resuits and focused on
something that Chris mentioned early on about the
meaning of the word confirmation. We kind of focused
this on disconfirmation. We said let‘s think about
this in ﬁerms of hypothesis testing. What activities
could we do that would disprove specific hypotheses
about how the barriers work and how the total system
works?

We defined a set of performance hypotheses
at the barrier level and the system level. Then we
flagged every activity as either directly testing one
of those hypotheses, indirectly testing, ér not
related to one of the hypotheées.

Then we déveloped two portfolios. We took
one that is just a direct test of the hypothesis and
then we created aﬂothex' portfolio that were both
direct and indireét'tests of the hypotheses, and we
evaluated both of those in some detail. Next slide.

(slide change.)
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MS. JENNI: VThen there was a set of kind
of three portfolios defined around nonvalue related
concepts, I call them. There was one defined around
making maximum use ofrﬁ thermally accelerated drift.
If we’'re going to have a thermally accelerated drift,
let’s do as much with it as we can. That was thié
philosophy.

Anothef one of these philosophies had to
do with let’s méximize use of testing.off footprint.
Keep workers’' risks as low as possible, minimize any
possibility of interference wiﬁh activities in the
repository. And arfinal one was to maximize the use
of existing data. So‘take everything we’ve got and
use as much as that as poséible.

These were all interesting portfolios to
develop. When we looked at them as a whole, they
didn’t provide any significant benefit over the other
general philoéophies. :They were kind of things to
have in our back pocket, so if management asked hey
what about more off footprint activities, we could
pull those in and say well, here’s the list of what
they_are. Here is what that portfolio would look
like. Next slide, please. |

(slide change.)

MS. JENNI: We took those activities,
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those portfolios, excuse me, candidate portfolios and
evaluated them in terms of things that were easy to
count first; how many activities are in each
portfolio, what is the total utility of all the
activities that are in that portfolio, what are the
costs?

We also mappéd each activity to all of the
requirements of said Part F of the regulation. And we
did an analysis, -a purely subjective assessment of how
well each portfolio met each of those requirements.
I'm going to shdwryou the examples. Page down.

(Slide change.)

MS. JENNI: This is the code that will
help you interpret the remaining graphs. There were
six portfolios that we evaluated in detail. The
spanning portfolios, the minimum cost, and the all-
inclusive, two of the cost effective portfolios, and
both of the hypothesis testing portfolios. Page down.

| (Slide change.)
| MS. JENNI: This wés thé first comparison.
Again, just the things that were real easy to do.
Counted up the number of activities in each portfolio
and then added up the utility of all the activities in
eaéh portfolio. These are both pretty crude measures

of the overall benefit of a portfolio, but there were
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things that were obvious to ask and obvious to do.

So this compares the portfolios and again
this is the minimum cost, this is the one that
includes everything. These two were defined around
cost effectiveness thresholds, and these two were
defined based on the hypothesis testing philosophy.

This slide I hesitated to include because
I thought it woﬁld be phenomenonly difficult to
explain, but I‘m goihg to give it a shot anyway. On
the right are all the paragraphs of Subpart F of 10
CFR 63. All the specific requirements in the
regulation. Across the bottom are the six portfolios,
and on this side is a pufely,subjective scale on how
robustly each portfolio’méets that specific criteria.

These judgements were provided by a small
team of individuals who were involved in analysis from
day one all the way through the end. They looked at
this cross-walk that we developed between activities
and the regulation and looked at how many activities
addressed each paragraph and what those specific
activities were and just gave their best judgement
from does it address it adequately to addresses it
very robustly fof each paragraph. Which one do you
think wins?

(Laughter;)
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MEMBER RYAN: The right. ' I’'m guessing
because of the higherrrnumber, the higher robust
weight.

MS. JENNI: Well, that would be the one
that is most robust. Let’s go to the next slide.

(Slide-éhange.)

MS. JENNI: There 1is, of course, a
downside to Portfolio K. That includes everything.
The whole kitchen éihk. This plot has normalized
cost, this is the most expensive portfolio, least
costly, and this is in this case the average of all
those robustness Vscbres. Again, a pretty crude
measure. That would say every aspect of the
regulation is equally weighted. But just a general
overall assessment of how as how costs go up, the
average robustness score goes up. The pink one is the
robustness score and thé blue one is the overall
utility again, the sum of the utilities of all the
included activities.

Those were, that I just showed you, were
the three graphs and all the bases for them that were
presented to Senior Management as here’s the
information that is available to you from this
analysis plus anything else you ask us for, for

selecting a performanée calculation program.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

151

MEMBER RYAN: I'm sorry. I wouldn’t
ascribe much meaning to any of those breaks in the
curve. It goes from low to high and is that a fair
agsessment?

You know, if you-look, back up two slides.
I still see a downward trend. The fact that it is
175, 137, and 176 on the number, and then it looks to
be some kind of aAgross correspondence perhaps with
the utility. It just is going from high to 1low.
You'’re showing individual points in those graphs, but
there are probably pretty big error bars on them, I
would guess is my point. How do I read that?

MS. JENNI: You might say, for example,
all three of those are about the same?

MEMBER RYAN: 1I'd say if you look at K
going down to A, there’s a general trend downward and
that is about it.

Can you read more into it than I can?

MEMBER HORNBERGER: I don’t think you can
see a trend, can you? I could just flip F and E.
There’s no rational decision as to where those are.

MEMBER.RYAN: ‘Yeah, I’'11 accept that. I'm
just saying we’ve got an analytical graph here and
we're just taiking about a quantitative assessment.

I'm just trying to understand how I link those two.
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MS. JENNI: There’'s one thing in here that
is indisputably‘qﬁantitative which is the number of
activities in each work folder.
MEMBER RYAN: Right. Okay.
MS. JENNI: This is normalized, the sum of
the utilities in each program. So it gets back to
your same question about is there a difference between

a l and a 10? 1Is there a difference between a 1 and

a 5007

MEMBER RYAN: fes.

MS. JENNI: Yes, there is a difference.
This difference is probably negligible. This

difference, again, if we 1looked at the absolute
scores, this would a prétty significant difference.
Least utility, highest utility. These are probably in
the noise, that might even be in the noise. But that
difference is --

MEMBER RYAN: And I don’t disagree with
what you said. It would be interesting to try and
figure out a way to graphically display that.

MEMBER LEVENSON: If you plotted those
instead of an A,vB,.C, if you plqt them by the number
and you don't get the breaks, they all disappear. If
you rearrange these ppints, they go 25, 101, 137, 175,

176, 281, you have a nice smooth curve.
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MEMBER RYAN: What you got is three
analytical guys struggiing to uqderstand qualitative
assessment. So it is notrcritical, it is just we’re
reaching to understand.

MS. JENNI: Well, it was pointed out to me
after the fact that these should be bar charts because
they are just numbers. They're just numbers that
summarize what 1is in Portfolio A. Twenty-five
activities with a normalized utility of 14.

MEMBER RYAN: That’s a big step forward in
helping me.

MS. JENNI: What is in here? Two hundred
eighty-one activities with a normalized utility of
100. So if you think of this as a bar chart rather
than trying to reflecﬁ the trend, perhaps that helps.

MEMBER RYANG That’s a nice friendly
amendment to how that is presented.

Chris, you had a question.

MR. WHIPPLE: Yes, I do. Karen, I took
your comment a few slides ago about what was the basis
for portfolios to say that there is a requirement that
each barrier be looked at in.performance confirmation.
So I took that to mean that the most important
contribution from each barrier was at a minimum in

each portfolio; And my concern with that is that it
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seems to me that therintellectual shift from part 60
to part 63 was to get away from trying to define a
large number of subsystem requirements and to get to
an overall performaﬁce base, kind of a more freestyle
standard.

And I'think that the literal reading of
some of these requirements, it appears you're
interpreting much more strongly than Jeff did when he
presented them thiS’morhing. For example, I noticed
you got a line running aéross here where you were all
able to interpret what was amended about seals. But
when Milt asked about seals, answer was we don’t know,
we’re waiting for bOE to tell us. And my concern is
you’re reinventing subsystem requirements by this
rather strong intetpretation of what is meant by the
standard. And that conéern igs amplified by the fact
that two case studies you used to illustrate, you
could have left out dose and impact on conceptual
models from the value of information half of the
formulation and it Qouldn't have changed a thing.

Those were both the trivial numbers
compared to relative weight towards the one barrier
assessment. And my hunch is that for most of these
things it is the barrier contribution more thah the

dose or conceptual model that drives the overall
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utility when you’re dbne. And i guess that puts you
firmly in the realm of subdividing across all the
barriers and then putting yourself in a relative
rather than an absolute sense with respect to
compliance with the safety standards.

I'm not sure that’s where you would
necessarily want to bef

MS. JENNI: I think you’re correct that
the barrier weight is a strong driver in this overall
utility number, and that if we created a portfolio
that was just a benefit ranking and funded until we
got down to some activity that everyone agreed the
benefit was negligibly small, we’d end up very heavily
weighted towards aétivities addressing those barriers
most important to perfbrmance.

You’'re also correct in saying that we
interpreted the regulatibn to require testing of every
barrier. 8o there are activities in the program that
Jim will go over that'address each of the barriers.
It turns out that the scope of aétivities addressing
the less important barriers is quite small compared to
the scope of activities addressing the more important
barriers. 7

MR. WHIPPLE: Does that imply then that it

is hard to pick which one of those portfolios does the
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best job of performance confifmétion with regard to
say meeting dose requirements, those kinds of things?

MS. JENNI: It is hard from looking at
this graph, but you can go back and prioritize based
only on -- you could go back and prioritize based on
any one of the ¢riteria. You could go back and say
all I care about is system performance.

MR. WHIPPLE: Are you going to go through
that process as you go from 1.2 to 3 br --

MS.‘JENNI: I don’t believe that activity
is planned.

MR. WHIPPLE: Okay.

MS. JENNI: Let me go on and put the final
piece of the puzzle together. Page down.

(Slidé change.)

MS. JENNI: We’ll go back to our two
activities from Phase 1. Just a reminder of what they
are and I just want to show you which portfolios they
ended up in. This one, vibrate testing, ended up in
a lot of portfolios, not in»the minimum cost one, but
in all of the ones based on cost effectiveness, one of
the hypothesis testing ones and of course they’re both
in the all inclusive one. This one, as you recall,
had a pretty low utility. It ended up in one of the

cost effectiveness portfolios. That with the lowest
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threshold for making the cut.

It didn‘t end up, it did not either
directly or'indirectly address the hypothesis about
invert performance.' Soiit wasn‘t in those. We’ll
come back to this oneomore time and see how this
played a rolerin Phése 3, which is the next slide.r
One more.

(Slide change.)

MS. JENNI: Phase 3 was the management
exercise where they took the input from this decision
aid, Phase 1 and Phase 2 results and created a final
portfolio. What they did was use one of the
portfolios from Phase 2 as a starting basis; make some
modifications to that, re-evaluate, look at the that
portfolio as a whole, make some modifications to that.
We’ll talk a little bit aboﬁt what those are and then,
of course, documentedkthe program. Next slide.

(Slide change.)

MS. JENﬁI: This was the portfolio that
was selected as the starting basis, soﬁething designed
around cost effectivenesé but with some very specific
changes. So the BSC manager said start here, but
there’s some things we really liked about the other
portfolios. Go back and look at places where you

judge that portfolio to be weak with respect to some
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of the regulatiéns and add some activities drawing
from the hypothesis testing portfolios. And then map
all of those activities back to the regulation and
bring it back to'me as the starting basis.

So the answer was none of this exact six
that were presented, but it was kind of a combination
of portfolio C, bringing in activities from some of
the other philosdphies.

And itrreally ended up, I would say, being
driven by that kind of a discussion.. We liked the
idea of doing thié cost effectively, when we look at
those comparisons, that seems like a pretty robust
portfolio, but it is missiﬁgvsome aspects. And you’'ve
captured those and some of the other concepts so good,

pull those in. So that was the starting basis. Next

slide.

(slide change.)

MS. JENNI: Then the process was really
based on management judgement. They took that

portfolio that had something like 99 activities, they
looked at it. They looked at the regulatory
comparison, the regulatory crosswalk, and they talked
through the manager projects and advisors, talked
through each of those activities and made a few more

changes. Quite a number of activities were removed
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because they were either being done elsewhere or they
were judged torbe more appropriate to other parts of
the program. So they said these are goddrideas, they
shouldn’t be performance confirmation, they should be
done by the scientific‘testing and evaluation program
or they should be done by the engineeringAprogram.
dr ih a couple cases, they should be
referred to the science and technology program. Going
to interesting séiences was one of Wendell’s comments
early. But they’re not really performance
confirmation.

Worth doing, not worthi doing in this
program. So a number of activities were referred to
other programs. Somé were combined where it just made
more sense. These were evaluated as tWo éctivities
but really they should be done together. Some were
retained, but modified in scope, either increased or
decreased, and two néw activities were added. In your
backup, you have a description of the activities that
were deleted, modified, and added. I didn’t want to
go through those in detail. You might want to come
back to that aftér Jim’s talk where he talks through
what is actually in the program. One more slide.

(slide change.)

MS. JENNI: This is the end of the two
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activities. We started with Portfolio C, so this
activity was in the initial basis.r This activity was
not in, it was in neither of the hypothesis testing;
So it wouldn't come}in initially. We talked about
each activity, said that if you added this activity it
would increase the robustness of the program with
respect to one of thevrequirements, But that was
already judged to be robust to that requirement.
There was another activity that addressed Vthe
performance of the invert. And the judgement_was that
that was sufficiently robust.

In the management discussions, the scope
of this activity was increased, expanded to include
both transport testing as well as load testing. So
that’'s where thosertwo activities ended up. And I
think that was my iast slide.

MEMBER RYAN: You didn’t do too bad. We
only ate up 15 minutes of questions asking questions.
John?

CHAIRMAN GARRICK: I just wanted to
clarify one point on this, the point that was raised
about part 60 and part 63 and the difference being the
elimination of subsystem requirements. I think it is
very important that we realize that what we’re talking

about there is a requirement. Not that we shouldn’t
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know what the individual bBarrier's performance
capability is. I wasn’t sure that was really clear,
because this Committee has pushed very hard that the
capability exists in the performance assessment to
evaluate the coﬁtribution of individual barfiers.

What we did not support in Part 60 was
that there should be specifications on what each of
those barriers should do. Just wanted to clarify
that. |

MEMBER LEVENSON: Yes. As a large staff,
NRC has -- it’s bésically responsible for compliance.
This Committee tends to focus on the technical aspects
rather than the compliance. Fairly important part in
trying to evaluate the overall picture is everything
that is being done.

Is there anywhere single place where the
testing other than what you’re calling confirmation
testing can be located so one cén find out everything
that’s being done that contribﬁtes to the safety Qf
the facility as opposed to justvcontributing through
compliancé?

| MS. JENNI: I'm going to refer that
question if I can back to either Debbie or Jim. You
heard the Question?

MS. BARR: Debbie Barr, DOE. I think what
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you’re asking is whenli'showed that one chart that had
all of the other testing programs and things like
that, you’re asking for maybe some definition of what
is in them? 1Is that;F—

MEMBER LEVENSON: In putting together the
selection here, it wasrpointed out that some of the
tests were agreed were important, but they were
defined as something .6ther than confirmation, so
they're going to be done somewhere else.

The quéétion is is there a single place
where one can find out from a customer safety
standpoint, I don’t care what you call it. The
question is what is being done.

MS. BARR: Right. I understand what your
question is. Unfortunately, we’re not really able to
answer the details of other programs here at this
time. We work with the performance confirmation
program and there are better qualified individuals who
can really address those other questions.

MEMBER LEVENSON: I really didn’t want an
answer right now. MyAquestion is does such a source
exist?

MS. BARR: Yes, and it is being developed
even further.

MEMBERVRYAN: Questions from the Panel?
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Bob?

MR. BERNERO: Karen, I'm not sure I'm
understanding the structure. You had a slide, six
portfolios were evaluated in detail, the one with the
code. And as I ﬁnderstand it, portfolio C and E were
developed on the basis of cost effectiveness. That is
an underpinning of the evaluation.

MS. JENNI: That’s correct.

MR. BERNERO: Then when I look at those
two slides of curves or whatever you want to call
them, slide 33 and slide 35. It appears to me that
those, one is a plot of number of activities and
utility as a function of portfolio, and the other is
robustness and cost. It seems to me that is just
feeding back cost effectiveness. And I'm not
surprised that there’s an apparent plateau in those
that includes porﬁfolios C and E. But it also
includes portfolio F, hypothesis testing. And I don’t
really understand how that portfolio was evaluated,
because one of the things I was looking for is in the
total system performance assessment, or in the
indiviaual barrier assessments, there is an idealized
model of a closed repository. You know, it is there.
Everything is in place.

And my question is where can one find
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testing the effectiVeneSS of construction. Did it
come out with the drip shields in place properly, not
spaced with too large a gap or with gaps right over
containers or whatever? I'm groping for how this
hypothesis testing, it is really two portfolios, F and
G. How is that deVeloped and evaluated? I just don’t
understand it. |

MS. JENNI: Your first point is exactly
right. Activity C and E were defined around cost
effectiveness. The two graphs you referred to are the
cost effectiveness framework, 80 you’re seeing exactly
what you’d expecﬁ to see in those two portfolibs.

Portfolios F and G were constructed from
a list of activities and a list of hypotheses and then
a tie. Does this test the hypothesis directly or
indirectly? It>is then evaluated using the same
metrics, which really puts them in kind of a cost
effectiveness framework.

So they Vwere ¢onstructed around the
hypothesis testing philosophy and evaluated in a cost
effectiveness framewofk. So they were evaluated in
terms of what’s the utility éf the activities that are
included going back to the activity evaluations,
although they weren’t constructed £from those

evaluations._
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Now wherevyou find specific activities, I
think you’ll get to some of that in Jim’s talk this
afternoon. Wheré is this activity? 1Is it in the
program or not? Jim is gbing to walk through those
activities.

MEMBER RYAN: Ruth?

DR. WEINER: Karen, what would have
happened if you had uSed eight different managers for
your manager value jﬁdgemenﬁ? Do you have any idea?

MS. JENNI: I think if we used eight
different managefé ‘who were familiar with the
performance assesément modeis and the sensitivity
analyses, I think we-would have gotten pretty similar
results because éf the process which is everybody
looked at the same set of information and everybody
discussed, they kind of did an initial first pass.
This is what I would do if I were assigning the
weights. Put them all up on the board and let’s talk
about where we differ.

The process 'is designed to get some
consensus among the managers about what is important.

DR. WEINER: So what you’re really using
as managerié.l values is collective DOE managerial
thoughts. 1Is that a fair statement?

MS. JENNI: The managers that we used were
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BSC, not DOE. = So DOE was invited to participate.
They preferred to review the results of the program
than to provide the rating inputs that I would say
were using the consensus value judgements of the
performance assessment managers at BSC.

MEMBER RYAN: Yes.

MR. WEART: We did a similar kind of
exercise, but for a different purpose on WIPP, which
you may have heard of sysﬁem prioritization. And
there the thrust waé to reduce the numbei of programs
to just thoseinecessary to give us a high confidence
of obtaining the permit from PPA. And the rest of the
programs weren'’t thrust off iﬁto some other activity,
but were eliminated.

Would it be your expectation that as a
result of this exercise, there will be programs
eliminated from the overall project?

MS. JENNI: For this exercise, I don’'t
believe that it would reflect progra@s that are
on-going. There is that list of the 287 activities
that were proposed. What this has done is select
those that will go forward, and the others, well, some
you saw in Phase 3 were referred to other programs and
some would not go forwérd. So it is a 1little

different than eliminating something that is ongoing
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but it is used to narrow down the scope of what will
be done.

MR.VWEART: Thank you.

MEMBER RYAN: Jeff, you had a question?

MR. POHLE: I just had a point of
clarification from a statement during a presentatién.
I'l]l make sure it is not @isinterpreted when you were
discussing it, a specific requirement for laboratory
tests on waste package. ‘Somé of your wordinés sounded
like there was a generic requirement in Subpart F,
were multiple data acgquisition methods for all
parameters or activities. And that is not quite
correct.

MS. JENNI: That is not what I meant to
imply. I'm sorry if I did. I did mean to imp1y that
you wouldn’t want; not only for the regulation but
because it makes sense, you wouldn‘t want a
performance confirmation plan that existed of only one
type of activity. 8o, and we didn’t interpret it to
imply multiple methods for a single parameter were
necessary. But overéll, the program should include
things that are lab testing and some that are field
testing.

MEMBER RYAN: 'John, first you and then

Richard.
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MR. KESSLER: I'd like to follow up on
Wendell’s question.  You have portfolio A defined as
a minimum portfolio. 7I>presume then ﬁhat minimum
means that it was BSC’s estimation thatAthat did meet
the part 63 requirements for'performance confirmation,
yes?

MS. JENNI: Yes, with minimal scope.

MR. KESSLER: Okay, so everything that
goés beyond Portfolio A could be considered extra
stuff.

MS. JENNI: Yes. And what we did when we
developed the minimum program was to focus on minimum
cost. Another guy talked early on about why you might
not want a minimum cqst portfolio. It is the minimum
cost portfolio thatr meets the letter of the
requirement. |

MR. KESSLER: That seems like a good use
of taxpayer money then to stick with Portfolio A. So
again, if the other pqrtfoiios one can almost -- what
I'm concerned about is DOE is doing NRC'’s thinking for
them. DOE is saying well, NRC is going to ask us for
this, that or the other thing, so we better put it in
there. If DOE feels that Portfolio A meets the
requirements,rahd it is an effective use of the money,
then I guess I'm just saying philosophically, why go
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beyond portfolio A. Maybe I'm misinterpreting what I
heard Wendell say, but it:sounds like sort of the same
thing.

MEMBER RYAN: Richard.

MR. PARIZEK: Richard Parizek. In a
discussion of a value judgement method, you don’t give
any references to this and I guess it would be helpful
to dig into this, the reference s0 we would know
where to go. Or maybe it is so commonplace and I just
missed it.

MS. JEﬁNI: Oh, I can provide you a
reference.

MR. PARIZEK: And then how does this
differ from say maybe,'I mean you get the judgements
in the individuals. it is going through expert
elicitation process, which is quite formal. NRC has
a very specific listing of how you do this. 1Is it
this formal, the process you went through that would
be similar to the_expert elicitation process. Say,
what geomatrix for instance would have subjected these
groups through or individuals through?

MS. JENNI: This is quite a bit different
from a formal expert elicitation. It has some of the
same tools, some of the same facilitated discussion

aspects. But other than that, it is not the type of
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rigor that you see in a formal expert elicitation.

MR. PARIZEK: So there might be a little
bit more room for bias as a result based on people’s
own individual areas-of interest, or if you have more
say ground water modelers than you might have had
biosphere people with a weight, maybe'ground water
issues more so than biosphere issues, just some
evenness of people invélved? |

MS. JENNI: I think what yoﬁ would have
gotten in that circumstance is a lot more activities
proposed in the area where you had higher
representation. Bﬁt probably not significantly
different number of éctivities accepted, if they’'re
evaluated appropriately following the process with the
consistency checks and so forth.

MR. PARIZEK: I think you indicated that
they used the TSPA results, one-on analyses, one-off
analyses. They had a benefit of all 6f those sorts of
analyses, then you could make judgements on a basis of
that.

MS. JENNI: Exactly.

MR. PARIZEK: Given that, I guess it helps
narrow down those issﬁes which are important, or more
important, righ;? Compared to what it might have been

like when you had the KPI list originélly and tried to
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guess at which ones would drive performance. This is
a much more advanced analysis stage that you’re at.

MS. JENNI: Yes, and the need is you’re
right, very much driven by the PA results in terms of
that informs the experts’ input.

MR. PARIZEK: Now to the extent that the
TSPA process still has uncertainties in different
model areas and data or modeling and so on, you still
then could be misled as to things that drop out that
when does imply that disapﬁear from the face of the
earth, just because it got a low score. But maybe it
deserves elevation because you don’t understand the
process that well, and it may really be important. So
if you’re going to throw it in the waste Basket, you
have to be very careful not to throw away important
items here.

MEMBER RYAN: Steve?

MR. FRISHMAN: 1I‘m curious about what
makes up sort of the base case for this whole
exercise. And thé'reason, and how sensitive this
result is to, you know, where everybody started. And
the reason I am is becauée'I see a curiosity in the
backup material, with the two added items. And that
they were added I guess just sort of out of the blue

relative to the process that brought all the rest of
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them forward.

And the reason that I'm curious about them
is because they’re both sort of a reflection of some
of the latest thinking and concern about the
repository from a design and analysis standpoint,
where the latest change in undergrouﬁd design is the
lower 1lithoposal becomes very important because it
represents about 80 ﬁercent‘of the emplacement area.

And ,if' you look at the geddetic
monitoring, that becomes more and more important as
the importance of potential vulcanism rises in the
view of the program. If this were to all start over
again today givén the current evolution of the TSPA
and the current evolution of design thinking, would
this turn out to be diffe:ent‘again? It looks to me
like just from these two examples and they’re
important enough tb where I don’t think, I don’t think
it is just skewing my own thinking. I think there’s
something there.

Where do you draw a 1line and say
everything all fits together, because the license
application is where everything by definition had
better all fit together. |

MS. JENNI: I think I can address part of

that question. Where we started, and you’re right,
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it’s an important point. It ties to Dr. Parizek’s
question. If we didn’t have anybody involved in the
process that knew anything about say, one of the
barriers, they wduldn't have proposed an activity.
You could have ended up with under representation,
because if you don’t ask, nobody proposed an activity.
Obviously, it didn’t get evaluated.

So the best that we can do is go to the
modeling experts in each of the barrier areas, each of
the barriers or modeling areas, and ask them to
propose performance confirmation activities, given a
set of objectives. Ifrthey didn’'t propose it, it
didn’t get evaluated. We went to the people who knew
the most about those areas to get the most
comprehensive list that we could to begin with.

Now, i'm going to ask for help to address
your second question; because I think you’re asking
when does this stop? Will we add ﬁwre activities
prior to the LA? I think the answer to that question
is we may make changes in Revision 3.

If Vnew things come to 1light that we
weren’t aware of,-that no one was aware of when we
developed this plan, it is not written in stone. Look
for help back there and make sure I didn’t speak out

of turn. I'm getting nods.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W,
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

174

MEMBER RYAN: I was just going to make the
comment, I think I heard Jeff say this morning that he
felt, correct me if I‘m wrong, Jeff, but that this
could evolve as well over time. If new things were
identified, there'wasrthe flexibility aspect of it
that he talked about.7 I guess that seems to be an
aspect that addresses your question. There’s nothing
preventing you from adding things to the performance
confirmation progfam or frankly taking them away as
time goes on. |

MR. FRISHMAN: Well, I think the place
where something showed up in your answer. You went to
the people that knew the most. Well, I’'m suspecting
that the way this thing is evolving, is not
necessarily the people who know the most that
influence this. It is fhe people that know the
latest. And I'm not sure that tells you what a
performance confirmation program ought to be. Because
the latest is only thelétest. Tomorrow, it can be
something new again.

So I guess my point is, before you can
define a program throﬁgh a process like this, you
better at least know where the basic perimeters are,
and everybody ought to be using the same basic

parameters to say what is most important and what is
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not most important. And the reason that I picked on
these two additions is because they are of very late
importance. And it isn't that somebody knew the most
and said we have to add that in. It is just they knew
the latest thinking.

MEMBER RYAN: Any other questions? We had
a question over there on the side.

MS. JENNI: I think Debbie has a comment.

MEMBER RYAN: I'm sorry.

MS. BARRiV If I could make a comment here.
In relationship to your comments here, you’'re
absolutely right. As our understanding of the system
changes, it would change what our program would look
like. However, the time frame of the development of
this program is such that the latest information that
is available for license application, has pretty much
been developed at the point that these people have
their input. And so they were working from the things
that are supporting our license application.

Again, we view this as a growing and
living program and we look at any new information that
we gain between now and closure would, of course,
influence what the program would look like, and it
would potentially change thevkinds of things we would

do.
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Just aséwe view the developments of the
work that willrbé dﬁﬁe by the science and technology
group as something that we can learn from. If it
fundamentally'chaﬁges our understanding of the way any
behavior or any'partiqular barrier or the total system
responds, we would thén'need to makera changerin our
program to address that. Some things we may find
ultimately don’t make as much difference as we
originally thought. Other things may turn out to be
more importaht and we need to add things to the
program. So yes, we will be evolving over time; But
this is not already outdated as far as 1license
application is concerned.r

MEMBER RYAN: Milt, you had a comment and
then we had a qﬁestioh on the side.

MEMBER LEVENSON: Yes. Ten or more items
have been removed from Portfolio C with a transfer to
the science and technology prdgram. Does the science
and technology program have a budget that does this
fit with theirs? Or is this just a way of getting it
out of the system? How coordinated is this?

MS. JENNI: Well, Bob is here. But what
we did With those éctivities was not say the science
and technology'pfogram is going to fund them. That is

not within the purview of performance confirmation.
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But what we did wae send those activities, recommend
them to the science and technolegy program to be
compared with the other activities that they’re
funding. So this is something that might be useful.
It might be appropriate for science and technology.
Let’s have them compare it with everything else that
they have on the table.

MEMBER LEVENSON: That’s a different
definition. What you said before was that one of the
primary reason for removing many of these things was
that they would be done elsewhere. Now would be done
elsewhere is a little different than saying it is a
candidate for them to consider. So it must have also
included that these are relatively unimportant. Did
it matter if they didn’'t get funded?

MS. JENNI: There were some activities
that were being done elsewhere. But not very many of
those. Those were kind of weeded out early if we
identified hey, this is an activity that is already
being done in a different program. These activities
that were removed in Phase 3 from the portfolio were
deemed in the judgement of the managers to be more
appropriate for other programs and referred to those
program manaéers for consideration. So at this point

in time, I don’t believe we know each of those
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activities were funded orrnot funded. But they will
be tracked.

MEMBER RYAN: We‘re at the end of our
time. I would like maybe to have one more question?

MS. GOSH: I had a couple of gquestions.

MEMBER RYAN: Wefre running very low on
time. Maybe we can take them after the break?

MR. WEART: 1I’ll be very quick. If you
went back to your PA managers and ask them if they
were surprised by any of the activities that dropped
out or surprised by any of them that came to the top,
what kind of answer would you get?

MS. JENNI: 1I’d like to do that.

MR. WEART: You did that in WIPP, and it
was surprising that people that knew the most found
that there was very little difference in this process
from their professional judgement. However, the value
of the process was that it was documented,,rigorous,'
structured, and so you had something to support those
judgements. But there wasn’t very much difference.
In fact, what a knowledgeable person would have done.

MEMBER RYAN: Let’s go ahead with these
two questions please.

MS. GOSH: Yes, just really quickly. When

you listed your values of perfect information, you
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decomposed the repository weight by barrier and
parameters within each barrier. And I was wondering
how you accounted for synergistic effects among
parameters that go, that affect multiple barriers.

MS. JENﬁI: Parameters or activities that
were proposed that affected multiple barriers.

MS. GOSH: FVRight, which may not come
écross in youf one-off or one-on sensitivity analysis
we looked at.

MS. JENNI: I‘ guess it is a two part
answer to that queStion. If it affected say, two
barriers, it was evaluated in terms of the sensitivity
of each of those barriers to the parameter. And the
value of perfect information number included the sum
of both. So that part was captured if it addressed
two barriers. If it addressed two barriers where it
was more sensitive together than the sum of the
pieces, that piece is not capturéd in that number
value. So the sum of the sensitiviﬁies of the two
barriers is captured. But if it is more than
additive, that piece would not be captured in here.
We did tag each activity with‘the barriers that it
affects. So activities that affect multiple barriers,
we carried that information along. And that became a

consideration in the Phase 2 and the Phase 3 piece,
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where if you can measure this, if you had a choice,
for example, between two parameters that would give
you information on the waste package.

And one of them also gives the information
on other barriers. That's something that would come
into play in terﬁs of the Phase 2 and Phase 3 piece.

MS. GOSH: ~And just one last quick
guestion. I know this is an on-going proéram, but
have you considered issues that are of public concerﬁ
that maybe not pop ué just in terms of a risk concern
in your formal decision framework?

MS. JENNI: You can probably tell from
looking at the list of criteria and the experts
involved that we did not include public concerns
specifically in the analytic piece. They may have
been taken into accdunt at some level in the Phase 3
and Phase 2. But to come back to Chris’ point, that
would be the manager’s judgement about what was of
public concern.

MEMBER RYAN: Thank YOu. We are a little
bit behind time. Let's take our break and assemble
back at 3:10, please. We'll start promptly at 3:10.

(Whereupon,_the foregoing matter went off

the record at 2:56 p.m. and went back on

the record at 3:12 p.m.)
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MR. RfAN: Thank you. Already at the
podium is James < Blink who’s goipg to give a
presentation' on the elements of a performance
confirmation.progranuia.presentation.of DOE’s selected
program and its components. Thank you, sir. Welcome.

MR. BLINK: Yes. I have five items that
I wrote down whilé"the other speakers were speaking
that I needed to élarify or follow up-that were either
referred to me or need a little more information.

The first one is Chris Whipple said that
Karen Jenni and I went and reinvented the PC program,
and that was done by aHvery large group of people.
Our core team was a half dozen to ten people, it
varied from time to time. We involved the DOE staff
in getting the overall critéria, the three criteria
that Karen talkedrabout. We touched the tecﬁnical
staff in every part of PA to get the technical
judgments and involved thereight senior and middle
managers in the performance assessment program.

MR. WHIPPLE: No, I was speaking of
intellectual leadership.

MR. BLINK: - Okay. I appreciate it. I
just want to make sure that -- you know, this was a
group effort, and a lot of people contributed.

The second thing is the program that I’'m
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going to éhowiyou here in a minute is missing one big
part that you may have caught on to from some of the
earlier questiéns, and that’s design‘verification.
The Performance Confirmation Program begins with the
assumption that engineered system that’s installed on
the Mountain is instélled as designed. So we assume
that the waste packages will be made out of the right
material that meets the material specs, that it has
the right dimensioﬁs, that'the heat treatments were
proper, that the invert was installed the way it was
designed, that the drifts were surveyed in when they
were constructed. All of that is part of design
verification. If it weren’t, it would be part of
performance confirmation, but design verification is
an important part of the overall program, and a large
part of what I think Milt Levenson was asking for he
might find in that. In Debbie’s chart, she called
that engineering test and evaluation.

There’s another part of our program that
responds to the regulatory requirement of confidence
in the performance assessment modéls. Performance
confirmation ac;ivities tend to increase confidence,
but not all confidence building activities should be
considered performance confirmation. And some of

those activities, not very many, actually, were
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referred back to the process model departments within
PA to consider for’their programé if they needed
additional confidence building between now and LA or
afterward as the 1level of required confidence
increases as we go through the stages. Those are
candidates for them that we’ve refefred back to them.

But my nextipoint is why didn’t wé pick
Portfolio A and go home? Portfolio,A'was the lowest
cost portfolio with the-fewest activitieé, and we did
that -- we tried to make the broadest interpretation
of the regulatory requirements that we could Qhen we
developed that. So there is some risk if Qe go that
soft. If we decided to‘go that way, we likely would
have a longer licensing proceés as we go back and
forth with the regulator. So we started off with c,
which was the second least costly portfolio, and then
we added to it until our Management believed that we
had a regulatorily robust program.

Last point is the two adders. One of the
adders really wasn't an adder of a totally new
activity. What it was is a change in timing. We had
couple thermal testing in the lower lithophysal unit
after placement of waste and accelerated drifts. And
what we added was an activity to do that earlier.

Now, we already have in the work that’s ongoing
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testing in the middle non-lithophysal unit, and the
activity that we édded was between the construction --
or between the license application and the amendment
for receiving in place to get additional information
on the lower lithophysal unit. We thought that we had
the capability to go and do that early, and we decided
to add that activity. But the objectives of that
activity are no different than the objectives of the
thermally accelerated drift.

The other one that we added was a bit of
ongoing work that’s being done, funded by the project,
and for some reason we just,didn't catch it as we went
through. So we nominated about 300 activities. That
was one that everybody just missed, and we caught it
in the review of therdocumént. One of thé reviewers
said, "What about this? This is ongoing work,
shouldn’t it be in the,ﬁrogram?" We carried that back
to Senior Management and decided, yes, it should be.
So that one was 7an. oversight. It wasn’'t latest
information; it was work that we’ve been doing for a
number of years that we decided to continué: So with
that said, first slide.

MR. LE?ENSON: I've got a quick question
before you start your presentation. Of the 26 items

that were removed from Portfolio C, were any of them

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
, 1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 _ WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

185
in Portfolio A?

MR. BLINK: Karen, can you check that
while I speak, becausevI don’t know the answer off the
top of my head? Wé'll come back to it at the end,
Milt.

Okay. The purpose of this presentation is
to describe the pfogram that the BSC has proposed to
DOE and DOE is curreﬁtly considering. Some changes
may occur during that acceptance process, and, as was
said by another speaker, this is a living program.
It’s expected to evolve as we learn, so it’s probably
going to evolve some between now and the license
application, andrit's possible it could evolve as we
go further.

Mel Knapp asked me to go back and read the
NRC document that the secretarial position that talked
about the differences between the terms, "risk-based, "
"performance-based," "risk-informed." And i did that
and I tried to plage in context with that the phases
in this decision analysis. Phase 1 of the decisionr
analysis relied heavily on performance assessment
results. We used the direct numbers, we gave those
direct numbers from the one-on and one-off
calculations to the techniéal experts in each one of

those groups so that they could be informed, not only
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by their Knowledge 6f the process level, but how it
played out in the total system. We elicited the
management value.judgments, and then we put it all
together a mathematical formula and got a number where
we could rank the candidate activities. We called
that risk-based in Athat' it was directly based on
mathematical calculations of risk.

MR. RYAN: Let me stop you there and ask
because this is the part that I think folks get stuck
on. You’re assigning a mathematical value to an
opinion or a qualitative'assessment or a quaiitative
judgment. That doesn'; make it analytic. I mean it’s
analytical in the sense thaﬁ you’ve converted it to a
number system, but at its root it’s still a wvalue
judgment; is that right?

MR. BLINK: It was base on the numerical
calculations of risk for the total system and for the
total system as it'srdeCOmposed one piece at a time,
removed one piece at artime and also as it’s built up
one piece at a ﬁime, the so-Called one-off and one-on
analyseé. |

MR. RYAN: _Oh,rso it is the numerical
values -

MR. BLINK: Yés.

MR. EYAN: | -~ of calculated dose or
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whatever it is that drives it.

MR.VBLINVK: Right.

MR; RYAN: Okay. All right. I‘m sorry.

MR. BLINK: So Karen’'s questions, a lot of
them were related to those results, and we made sure
that the technical experts not only had their
knowledge of how water flows through the unsaturated
zone but how that reflects on the dose.

Phase 1 was also performance-based because
the performance of the repository is the measure df
that risk, the probability weighted performance.
Phases 2 and 3 were risk—informed. They used that
risk-based result of Phase 1 and incorporated in it
management judgment, judgment of the synergies between
activities, both in cost space and in value space. So
we say that the resulting program is risk-informed and
performance-based. That’s what we mean by that.
John? |

MR. KESSLER:»‘I'll try to keep it a real
qguick clarificatibn question. The second one, the
performancé-based, - you say it’s considering
performance of the individual variables and the total
system, so I'm a little confused. Because I was
reading risk-based as total gystem risk-based and

performance-based as éubsystenlperformance-based, but
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you’re saying that’'s not quite right, that somehow
you're mixing up total system and individual barrier
performance in that second bullet?

MR. BLINK: It’s risk-informed because we
took into account the subsystems as well as the total
system. But the -- 80 we’re 1looking at the
performance --

MR. KESSLER: Even if some subsystems are
less important to overall risk than other subsystems.

MR. BLINK: And they receive less weight
because of that.

There were several ways we could put this
presentation together. Next slide, please. The way
that I show the content of the program to the peéple
in the project who would have to execute it is by
grouping the activities by the time and the location
that they’re done. Activities that are done in
emplacement drifts that no human‘ can go 1into,
activities that are done in emplacement drifts before
we load them, activities that are done in the
laboratory and so forth. Another way to do this --
and that was shown in Section 5 of the Performance
Confirmation Plan that’s currently under DOE review.

Another way that one can do this is to

link the activities directly to the regulatory
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requirements, to each of the paragraphs in Subpart F
and to the paragraphs in the YMRP, and we’ve also
shown that in the Performance Confirmation Plan. That
presentation tends to have a lot of repetition because
many activities address multiple paragraphs in thé
regulation. |

A third’Way to do it, and it actually.was
the way that we built the program, was to go through
it barrier by barrier. We actually did it process
model area by process moael area but that has a
linkage to the barriers. And what I‘ve chosen to do
in this one is to try to do it from the most important
aspects of the program to the least important. So
it’'s a risk-informedAmethod. Next slide.

So the YMRP says that the PC program
should be risk-informed and focused on the parameters
and natural and engineeredfbarriers important to waste
isolation. And we indeed focused the decision
analysis on that. So that‘s the way that we
structured this, and we’ll go from highest to lowest.
Next slide.

This is a little bit of apples and
oranges, because we have scenario classes and we have
barriers, and then we have something that’s in

between. First, we looked at the scenario classes.
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The igneous activity scenario class is the one that
dominates the risk from the repository. Most of the
probability weighted dose.comes from that scenario
class. And so that’é the one I’'1ll discuss first.

The next highest scenario class for risk
is the seismic activity scenario class which was
screened out in the site recommendation but will very
likely be screened ‘in the 1license application.
Biosphere-related activities are downstream of the
nine barriers important tobwaste isolation, and they
tend to play, althdugh differently, in each of the
scenario classes, the two disruptive scenario classes
and the nominalrscenario class.

Now, getting to the nominal scenario
class, I’ve grouped the barriers, or in some casés the
cross-cutting proceéses that cut across multiple
barriers, into groups and listed them in the sequence
of most important to least important. . What’s
interesting about this is the most important group of
barriers is engineeredbut so is the least important
group of barriers. There are natural barriers near
the top and natural barriers near the bottom. The
same with the engineeredf It shows a little bit of
balance.

So now let me go ahead and walk through
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those bullets one at a time. The igneous activity
scenario classrAis the largést contributor to
probability weighted annual dose, and, consequently,
we'’ve included in the Performance Confirmation Program
activities to confirm the.assumptions, the data and
the analyses of those igneous events. Next slide.

I dividedi those activities into three
categories. The first one is the category having to
do with the probability of occurrence of the igneous
event. Activity 180a -- and these are activities in
Karen’s decision analysis spreadsheet. We just kept
the same numbers so we wouldn’t get lost. It had to
do with drilling the aeromagnetic anomalies that have
been mapped. That will improve the data set and allow
us to update our expert elicitation activity 181 to
incorporate the improved data set.

Consequence of the igneous evénts we have
several activities. The first one has to do with the
number of waste packages that are hit by magma, and
that will be calculations and also analog studies. A
group of activities has to .do with the behavior of
contaminated ash. Theseractivities have to do with
ash loading, - resuspension, rédistribution,
stabilization and weathéring of the ash. And then of

radionuclide partition, sorption and dissolution and
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migration. These activities will be addressed by a
combination of modeling and analogs and some
laboratory testing. The result of all that will be
incorporated in aﬁ'updated expert elicitation that
will include the updated data set.

One additional activity, and Ehis is one
of the two that were added during the final reQiew,
was this ongoing activity of satellite monitoring of
GPS stations on the gréund that look at the regional
deformation of the surface of this part of the basin
and range. That’s Brian Wernicke's work out of Cal
Tech.

The next scenario class is the seismic
activity scenario ¢lass, also expected to be a
significant contributor to the probability weighted
dose and hence has a representation in the PC Program.
Next,

Start with measuring the dynamic
properties of rock and soil at higher strains than we
have in the past. These are the higherrstrains that
are associated with‘major seismic events. And that
will extend our existing data set. We’ll measure
regional seismic activity, this is an ongoing
activity, and also the strong ground motions in the

near field assuming that during this of the order of
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a century monitoring period we’ll sée events with some
strong moﬁions.

Finally, if we do see those kinds of
events, we will inspect. We will inspect the
underground, both in the emplacement drifts and in the
drifts where we have human access.

The next groﬁp of activities has to do
with the biosphere, and biosphere factors are
potentially multipliers oh:the dose, whereas the other
nine barriers many of them back each other up. So
they tend to -- if,ydurhave‘a change in one barrier or
neutralize it, you may not see a difference in the
dose Dbecause 'anoﬁher ‘barrier picks up. The
unsaturated =zone below the repository and the
saturated zone are géod examples. The only way you
can really see how well they perform is to neutralize
them together. Neutfalizing thentrone at a time
doesn’t give you a lot of insight.r

The biosphere activities fall into groups
also. One is an ongoing activity which is a periodic
survey of the reasonably, maximally exposed
individual, the characteristics of that person and
also occupational dust levels, which goes to that.
The next area has to do with the movement of

radionuclides that are added to the soil and their
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migration back to the water table where they can be
pumped back to thé surface. This is something that
can play from irrigation water but it also can play
from radionuclides that are deposited in ash in an
igneous event. The last two groups 6f activities have
to do with the biospheres pathways to huﬁans either
through plants or thrpugh animals, and these both also
play in nominal énd diéruptivé scenario classes.

The waste package and drip shield are the
barriers that have the largest impact on the dose in
the nominal scenario class. The waste package is
expected to isolate radionuclides from the reasonably,
maximally exposed individual by preventing water from
reaching the radionuclides. This is the waste package
operating in the environment that’s created by the
natural system. The drip shield backs up the waste
package by protecting it from rock fall and also by
preventing advective 'transport if there are any
breached waste packages.

I have three slides worth of activities on
these two important barriers. The first slide has to
do with activities that support both barriers; that
is, we have samples of Alloy 22 and titanium in the
test matrix for these activities. The first group of

them are activities that go towards the mechanistic
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details of the failure modes, potential failure modes

of these two components. These have to do with
general corrosion, phase stability localized
corrosion, microbial corrosion. All of these are

ongoing activities, and they will strengthen our
extrapolation out to 10,000 years of performance.
There's one correction to this Slide 73a, phase
stability only applies to the waste package, which
will probably be on the next slide.

The secohd activity type has to do with
the stresses on these components if we have a
mechanical failure in the drift, a failure of the
ground support and a rock fall perhaps. 1In the pre-
closure period, that would directly impact the waste
packages. In the post-closure period, that would
impact the drip shields. And we're going to do
laboratory tests on mock-ups to quantify the stresses
that these kinds of events could place on those
engineered components.

The third categoryr of activities that
touches both of thése barriers has to do with the
environments on those barriers. There’s a series of
activities listed here. They’‘re grouped -- we have
two thermal-accelerated drifts which I’11l speak to in

a minutes, and those drifts will have instruments
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mounted at the ends of those drifts. Also, we’ll have
samples that are emplaced in the drifts and then
removed and taken to the laboratory. Aﬁd we’ll use
the remotely operated vehicle to service these samples
and also to take data within the drifts,

The types of things that we’ll measure are
temperature, humidity, the composition of the dust,
the composition of the gas, the preséure, the
radiolysis effects, the change in the composition of
the gas, the Chemistry of condensate in the cooler
regions of the drift, miérobe characterization and
then in a companionrlabofatory'activity, the chemistry
of thin films. We can try to do that on samples that
we collect, but we also can try to create those
conditions in the laboratory and look atrhow those
films evolve. In all of the emplacement drifts, not
just the two thermal-accelerated drifts, we’ll be
measuring the'temperature, humidity and dust. The
othér measurements are confined to the thermal-
accelerated drifts.

| The next slide, the waste package has two
activities that are directly to the overall waste
performance. The first one is monitoring
radionuclides in the e#haust air, and probably the

sensor module at the end of each drift that measures
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the temperature and the humidity will also be able to
sniff for radionuclides; ‘That’s an ephemeral signal,
just as if we put in a tracer in the waste package it
would be an ephemeral signal. It would quickly
dissipate, so we’d have to catch it on the fly, and
we’'d have to be able to convince the NRC that over 100
years we’d be able to noﬁ hiss such a signal. That'’s
a valuable activity,‘butrit may not be sufficient. So
we added one more --

MR. LEVENSON: Excuse me, why this 100-
year thing? I mean if it’s not leaking anything
measurable, why is iﬁ a worry? Why over 100 years?

MR.‘ BLINK: Well, that’s the nominal
duration of the pre-closure period.

MR. LEVENSON: Well, yes, but the dilution
isn‘t over the 100 vyears. You’re wmonitoring
continuously.

MR. BLINK: But you would only see these
gases in a fairly short pulée after the waste package
initially fails.

MR. LEVENSON: Yes, yes; yés. But your
could detect every failure, so I don’t understand the
timing portion.

MR. BLINK: If you are accurately able to

do it, but it’s not a repeatable -- if you saw a
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signal and you questioned whether you had an
instrument failure at the end of the drift or whether
one of the 100 packages in the drift had failed, you’d
have trouble going back. You’d have to remove all 100
packages and look at them.

MR. LEVENSON: But that’s true whether
it‘s one year or 100 years. I’'’m not sure I understand
the significance of the 100 years.

MR. BLINK: There is no significance other
than the signal that you would be looking at is a
short one, and ydu would have to be watching for it
during the whole entire period. So the signal is a
very short fraétion of the monitoring period for any
given waste package.

The second - activity ‘is one that’s
complementary to the first, and that’s an ability to
come into the drift at ény point in time and verify
that the waste package has not leaked. When you fill
the waste package and do iﬁs final seal, it’s got an
internal temperature depending on the processes in the
surface facility. When you carry the waste package
underground, it’s temperature initially goes down and
tﬁen goes back up. But at almost every point in time
during the pre-closure period the internal pressure of

the waste package that was set by the density of the
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gas in it at the mbment that it was closed is
different than the‘external pressure in the drift.

So if we have a sensor in the waste
package that’s sensitive to that initial pressure
compared to the external pressure, if that’s sensor

can change its configuration if the waste package

vents and assumes the ambient pressure and you can

gsense that from the outside, either by shadowing in
its own radiation field or by an inductive sensor,

which has been develbped in the 1low-level waste

program, then you can come back at any time and verify

that the waste péckage is still hermetically sealed.
So the two activities are complementary. One tries to
catch it as it happens, and the other is a way that
you can verify in situ without removing the packages.
Both of those activities are a direct measure of the
performance.

MR. LEVENSON: 1Is that second one existing
technology or is that a wish?

MR. BLINK: Hanford has a bordon tube
sensor that they’ve deployed within wasﬁe-package
drums. We’re looking at --

MR. LEVENSON: But that's a different hunk
of metal with completély different properties than

what you’re talking about here.
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MR. BLIﬁK: Yes. We're evaluating the
feasibility of thatv one right now. We haven’t
verified whether they'’'re working.

MR. LEVENSON: Okay. Let me just go back
to our introductory »speaker who séid don‘t put
something on your list that can’t be done.

MR. BLINK: I agree, and also don’t put --
don‘t leave something off your list because you
haven’t checked to see if it could be done. This is
one we think has a reasonable chance of success and so
we’re pursuing it. If it doesn’'t pan out, we’ll drop
it and do something_else.

MR. KESSLER: Jim, maybe you’ve answered
the question I was ébout to ask, because I’'ve got that
very same thing about one of Chris’ traps on Number 1.
Have you done a calculation to determine that you have
detectors that are sensitive enough. Assuming you had
some pinhole leak and it Was diffusing oﬁt through a
pinhole, could you actually measure what you would
expect given that maybe only one percent or less of
your cladding has failed? Have you gone through the
calculation to determine you could actually measure
it?

MR. BLINK: Both of those activities, the

pressure sensor and the detection of low levels of
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gas, are subject of our scope of work for Reviéion 3.

MR. KESSLER: Meaning, no, you haven’t
done it yet. |

MR. BLINK: We haven’t done the
calculation yet, although we have identified people
who can do the calculation and are accessing places
where those kinds ofrcalcuiations are already done.

MR. KESSLER: Okay. Thanks.

MR. BLINK: Okay. Moving on to the drip
shield, for the drip shield we’re looking at rock fall
detection, and we’re going to try to do this using
acoustic or seismic‘tomography. We already have one
program in our grant program that’s demonstrated this
in the exploratory studies facility where if you have
a large mechanical event, in their case, say, drop a
weight off of an elevated platform underground, you
can detect that with éensors that are mounted on the
surface and in the accessible access drips and ramps.

Using that, we will be able to detect
whether we’ve had anyrkind of large mechanical event,
be that a failure of a piece of the ground support or
a weld that fails in a waste package pallet perhaps,
something of that nature. We don’t have to watch all
100 miles 6f drift continuocusly. We can listen with

just a few stations and then send the remotely
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operated vehicle in to check the place that we'’ve
identified.

The two thermal-accelerated drifts, one of
them will have drip shields installed in it after
about five years when we terminate its ventilation.
So in that situation, we’ll be able to inspect that
drift for the conditions under the drip shield as well
as above the drip shield. All of the other drifts are
perturbed by 'ventilatioh and don’'t have the drip
shield installed until just before closure.

Finally, the drift shape monitorihg, there
are a number of means of doing this, some of them as
simple as stretched wires; others, bouncing lasers off
embedded mirrors or fibef optics, one stretched and
one not, doing ihterferometry that are there in the
literature so that we can measure how the drift
changes its shape from a round drift to an oval drift
due to the thermal stresses that are imposed on it by
the waste.

Moving on to the preemplacement
environment. That enﬁironment, the hydrologicai,
méchanical and chemical environment in the drifts
depends on the properties of the host rock. And we
have an opportunity to see that host rock for a short

period of time after we excavate it and before we
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install the ground support. If later we have a
mechanical event or a hydrologic event, rock fall or
a seepage event, we’'d like to know what that rock
looked like béfofe Qe put the waste in to see if we
can untangle the reasons for it.

So we plan -- on the next slide, we plan
to map these driftsr as we excavate them. We'’re
planning a three-pass sysﬁem where we go through with
the Tunneling Boring Machiné, putting in light ground
support, following with the mapping activities after
the TBM is disassembled and removed and moves on to
the next drift. And‘then that will be followed by the
final pass that installs the heavy ground support,
which right now is a pure straight 1liner and the
inverts. So we will have a full map of the drifts.
That map will include 1large fractures, faults,
stratigraphic contacts and lithophysal, exposed
lithophysal characteristics.

In addition, if we see something in that
mapping that looks like it’s a significant fracture or
fault and we need to investigate it, we’ll be able to
do that with the proviso that we don’t want to drill
bore holes directly above where a waste package would
sit. So if we do drill a bore hole to further

investigate that hydrology, we’d want to do that off
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to the side, either in a small alcove or off the rib
or leave a space in the waste packages, ultimately.

Finally, we’ll be collecting water as we
have in the ESF, and we’ll use chloride mass balance
and isotope chemistry that characterize that water to
try to understand its age and its chemistry;

Moving onrnow to the surface barrier and
the unsaturated zdn¢ barriers above and below the
repository horizon. Firét, the surface barrier and
the unsaturated zoné_ above 1limit the release of
solubility-related radionuclides, examples being
plutonium and neptunium. They do this by reducing the
rate and volume of water that reaches the engineered
barriers and also be controlling the chemistry of the
water that reaches.the engineered barriers.

In contrast, thé unsaturated zone barrier
below the repository‘hofizon reduces the annual dose
in the event that those engineered barriers are
breached, for example, by an ignéous event. And this
barrier primarily plays for the short-life
radionuclides such as cesium and strontium that can
decay away during the time that they’re held up in the
barrier or for solubility-limitedrradionuclides like
plutonium and neptunium that are retarded.

Activities for these‘barriers, first for
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the surface and the unsaturated zone above, we have a
number of seepage activities. We’re going to have
some alcoves that are between the emplacement drifts
in the pillars where it’s cooier that we Will bulkhead
to reduce the effects of ventilation. So these will
be areas that are not susceptible to heavy influence
by ventilation or heat; and we’ll look for seepage in
those much in the way that we’ve done the seepage
tests in the ESF.

This situation is most typical of the
service period of thé repository, and we’ll locate
those alcoves to look at the likely potential areas
where one might expect most -- where seepage would be
most likely, 1ooking at the infiltration map and the
types of rock.

Less likely but still possible is thermal
seepage into an unventilated drift. We’re going to
have a thermally accelerated drift whére the
ventilation is turned off at five years, and we will
try to detect any gseepage into that.r The first way
that we’ll try to detect seepage'is by watching the
humidity of the exhaust air from the wventilated
drifts, and we’ll have 100 drifts with air flowing
through them. The humidity of the exhaust will go up
and down statistically depending on the input
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humidity, and if you have seepage in one of those
drifts, we think we caﬁ statistically detect that out
of the ensemble.

For the single drift, however, we don’t
have strong ventilation floﬁing through it; we have
slow flow. But ¢alcu1ations by a number of
investigators indiéate tﬁét even in the absence of
forced ventilation we have adequate flow through a
drift that we should be able to -- that there will be
movement and we can see the change in humidity.

Finally, therleaét likely situation for
seeing seepage 1is into the emplacement drifts
themselves. The -ventilation and the heat both
mitigate against ,seepagé, but we will be able to
detect it from the -- at some level from the humidity
measurements and the remotely operated vehicle will be
able to go and visit thosg drifts and look directly.

If we have seepage, we need to be able to
put it into context what drove that seepage. Was it
a thermally driveﬁ~event, wag it a fast pathway from
the surface caused by a very in#enSe storm? Because
of that need, we’ve got precipiﬁation monitoring, and
we have a pre-placed test to,lobk at the infiltration
in the event of a very iarge sﬁorm. So preinstalled

lysimeters and near surface bore holes.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW.
(202) 234-4433 ‘WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

le

17

18

19

20

21

22

23

24

25

207

Finally; the regulation calls for us to
look at seal performahce; and seals are a way that we
prevent bore holes ffon@,being a hydrologic short
circuit of that unsaturated zone above barrier. And
we plan to look at seals and confirm that they will
seal the bore holé to thé’extent that it’s no more
permeable thanrthe‘host rock, and we plan to do that
before the receive and possess. That would be done in
the laboratory.

Moving on to the unsaturated zone below
the repository, we’ll lbok for radionuclides in deep
bore holes near the footprint, which is dominated by
the unsaturated zoﬁe. This will confirm unsaturated
zone barrier performance if we’ve also detected an
engineered barrier £ailure.r But we don’t expect to
see any radionuclides. The travel time is too long.
This 1is one of those public confidence building
activities that although it may not be directly
required for regulatory compliance, if you don’t look
for a failure, you’ll never see it. So by looking and
not seeing it, itréives some confidence to the'public
that the whole entire system doesn’t have some
inherent flaw that we haven’t thought about.

The‘other test in the unsaturated zone

below is we’'d like to look at the transport and
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sorption properties of the unsaturated zone and we’ll
likely field a test somewhere in one of the excavated
drifts before we load it to measure that.

Moving on to the <coupled thermal
processes, somebody talked earlier about the near
field environment. I guess it was you, Chris. Heat
added to the underground facilities by the
radionuclide decay will elevate the temperatures for
long periods, and those will drive coupled processes,
thermal, hydrologic, mechanical, chemical processes,
in the drift and near field rock. We're going to look
at those. -

In the lower lithophysal drift scale test,
we want to look at'ﬁhese prior to emplacement. We
already have a drift scale test in road header
excavated middle non-lithophysal rock. The drift
scale test, which is in the middle of its cooling
phase, it had a four-year heating phase. We would
like to do a similar test in the lower iith and we
think we can do such é test in the cross drift, in the
ECRB cross drift, which wés TBM excavated in the lower
lith, already exists there, and we would only have to
drill a small alcove and some bore holes. We could
move the heaters from the drift scale test in the

middle non-lith and refurbish them. So this is a test

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

209
that we ought to be able to field fairly quickly, and
we’'re going through the time1ine to dorthat now, but
it looks like we would be able to field that test and
get that data before the réceive and possess license
amendment would be grantéd a1ong the baseline schedule
of the project, which would give more confidence both
to DOE as a licensee and to the NRC as a regulator
that we understand the processes. There is no risk
until we put waste in the Mountain, so doing this test
before we put the waste in the Mountain adds a lot of
confidence compared to doing it afterwards. And
that’s the reason why Management moved this test up
from being a thermally accelerated drift to doing this
ahead of time. VIt was a risk mitigation -- a
programmatic risk mitigétioﬁ measure.

I've talked about the two thermal-
accelerated drifts now, alluded to them. This is the
slide that tells you what'they are. Drift Number 3,
the third drift to be filled in Panel 1, will be
thermally accelerated by ventilation control. So it
will have the same kind of waste package layout as a
regular drift, but we will run the ventilation rate up
and down in order to run the temperature of the
packages in that drift up and down to look like an

accelerated post-closure temperature peak. So we’ll
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go up to the post-clésure peak above boiling, not be
limited to the below boiling of the other ventilated
drifts. |

This drift will have a near field focus
and we will use instruments that are fielded from an‘
observation drift to probe that near field; rather
than bore holes that are in the drift itsélf, which
can‘t be accessed for méintenance very easiiy. We’ll
look at fracture permeability, zrock saturation,
temperature, water chemistry, quite similar to what
we’ve done with the drift scale test.

Drift Number 4 will Dbe thermally
accelerated by tailoring the waste packages, either by
spacing or aging or derating, putting fewer than the
capacityrof spent nuclear fuel assembliesrin them.
This drift will have an engineered barrier environment
focus because we will turn off the ventilation at five
years or thereabouts and install the drip shields. So
this will look 1like a regular drift after closure
going through its peak temperature cycle and back down
into the region around boiling. It will rely heavily
on the remotely operatéd vehicle, and it has a number
of activities, although two of the activities on that
list, 53a and 57a, probably shouldn’t have been

listed. They'ré listed in square brackets because
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I've listed them before for other sections of this
talk. Fifty-three(a) is an emplécement drift
activity, and 57a is a'laboratory activity.

Moving —onto- the saturated zone, the
saturated 2zone has very similar function to the
unsaturated zone Dbelow for the short live
radionuclides and the solﬁbility radionuclides in the
event that those engineered barriers are breached.
The activities we ha§é in the saturated zone are
monitoring again for radionuclides in the deep bore
holes, and this would confirm the combination of the
unsaturated zone below and saturated 2zone are
performing if the engineered barriers havé been shown
to fail. Again, this is one that’s a public
confidence building activity.

We have the' water wells, and we will
measure the chemistry in the water wells and also
their water levels. The chemistry affects the
retardation of radibnuclides, and the water levels are
diagnostic of thé floﬁ pass and rates through the
regional saturated zone. We’ll also collect colloids
from this water and do laboratory studies on them.
Colloid transport is an area that we would like to
confirm. |

Finally, we want to look at the hydrology

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 Www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

212
across the fault zones that the saturated zone is
exposed to, and so we will have some wells that are on
either side of the bore hoie of the faults, at least
three wells for each so that we can 1§ok at
anisotropy, and the results of that will help us firm
up the general flow throﬁgh the saturated zone.

The last set of barriers are the cladding,
the waste form and the invert, three engineered
barriers. These are bairiers that are important to
waste isolation, but they contribute to defense-in-
depth. They’'re léss'directly important to annual dose
than the other barriers 1I've discusséd so far.
Consequently, wé've placed less emphasis on
confirmation of those barriers. We'’re going to look
at them bﬁt not to néarly the degree of activity that
we had in the other barriers. Next slide.

For the waste form, we'’'re going to look at
the radionuclide inventory. We’re simply going to
monitor what goes in the repository to make sure that
it’s within the envelope that’s included in our
performance assessment calculations, and we’ll do that
from the waste adcéptance documepts. We also want to
look at the waste form colloids. Colloids that are
generated directly from thé waste form can be an

important pathway for radionuclides and failed waste
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packages, so we will continue to do laboratory tests
in that area.

For the cladding, we're taking credit for
the cladding but we don‘t intend to try to confirm the
mechanistic details of its performance in the way that
we have for the waste package. Instead wﬁat we’ll do
is monitor work that's going on in dry storage
facilities and ih academic and industrial research and
take advantage of Vthat information, but we don’t
intend to do direct measurements of cladding
underground or in the 1abora£ory.

Finaliy,,fof the invert, the invert has
iron beams with a tough gravel ballast, graVel that’s
created from the rock we excavate from the drifts and
sized to a design spec. rAnd we have a prétty good
understanding of how radionuc1ides sorb on tough -- in
cores and in blocks and in situ, but we haven’t done
those kinds of measurements for gravel, engineered
gravel. So we’ll extend those measurements to that
geometric situation.

The next slide, which is the last slide in
the regular'presentation,‘triés to summarizerall this.
I've listed those areas that I’ve just walked through,
and I've just listed a count of the activities, both

in number and in the léngth of that histogram on the
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side, with the most important barriers, the barriers
that -- or scenario classes that are most well
represented in the program being in blue, and the ones
that are least représented and least important being
in that kind of ugiy orange color. A caveat on this
is each of those'72 activitiés has a large degree of
variability in how hard it is to do it, we’ve had some
discussion about a few of those, and how much it
costs. So just a couht of the activifies is not a
very fair comparison, but it was an easy one to write
down. And where there’s an asterisk, where there’s
two numbers in the parentheses, the second number is
an activity that was previously counted for one of the
lines above it. It was just that code.

To make this easy for you to think about,
the next four Slides, which I'm not going to walk
through, are simply a 1iéting of the titles of each of

the 72 activities that are in the program that I've

‘mentioned before in that other grouping. And then the

next five slides after that are a listing of each of
the paragraphs in Subpart F, quote from it, and which
activities we think support compliance with that
paragraph. So with that, I‘'m open for questions.
MR. RYAN: Thank you very much. Let me

take care of a couple of housekeeping items before we
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press on. We’re scheduled for ancther break but with
everybody’s concurrence what I’‘d 1like to do 1is
dispense with that. We have one more talk and then a
period for public commenﬁ, and we got a request to
make comments, so we’ll mo#e right to the rest of the
agenda if that suits everYbody.

Second, I want to highlight day two of
this workshop. We'’ve had'é lot of great presentations
from the DOE team on their views of performance
confirmation. We had Jeff Pohle this morning kind of
open the NRC view. We have some, I think, excellent
presentations plannedfby the NRC staff tomorrow to
also hear the second patt.fVWe could be here till nine
o’clock tonight if we wanted to get it all in one day,"
but I think we’ve got a Qréat day blanned tomorrow
with the NRC  staff giving some additional
presentations, and we'li look forward to that. So
that’s upcoming, so ¢ome back for the free popcorn and
coffee and doughnuts in the morning and all that;
we’ll start again.

But with that, James, let me just ask you
one question that was on my mind. It was'actually on
my mind from the previous talk. How many individual
data points are you g&ing to generate in a month or a

week or a year? Have you tallied it up yet?
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MR. BLINK: I have not tallied that up,
but it’s a prettY'iafge number.

MR.}RYAN: It’s huge; It speaks to me-
that one additional task 6n that list should be data
analysis coordination and interpretation as its own
effort, because someﬁhere along the line there will
need to be some integration or evaluation that’s
pretty formally thought through aé you figure out,
well, we’'re going to have 100,000 data points a month.
Oh, that was thermicrophone} I thought it was Milt.

(Laughter.)

MR. BLINK: That is something that’s very
important to us. In the Performance Confirmation
Plan, we have an éightAstep process. This was Step 1
of the eight of defining what the program is. The
step you talked}about is either 6 or 7. I'd have to
go back and look.

MR. RYAN: Having spent a lot of time in
data analysis, I wduld urge you to make sure that
doesn’t fall off the end of the truck.

MR. BLINK: Right.

MR. LEVENSON: In the experience from
WIPP, one df the national academy committees
criticized.Was that a sigﬁificant fraction of the data

was not being used by anybody. It just went into
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storage and if nobody is going to -- we have that same
problem nationally with satellite data. Awful lot of
it and there’s so much coming that most of it is not
even looked at. To spend mohey collecting data that
nobody is going to look at is not exactly fair to the
taxpayer.

MR. RYAN: Well, there’s also another
aspect to it, Milt, that I think is important, and
that is that the technology used to collect data today
will be obsolete in five years. So all those
wonderful disks, whether-they're laser disks or zip
drives, which wefe the best thing since buttered toast
ten years ago, are gone. So the media and all the
technology you 'ﬁse to manage this data needs to
migrate forward with the technology. There’s lots of
detail there. Just something to think about. George?

MR. HORNERGER: James, actually, I just
have a comment. There’s a lot of detail here and I'm
sure we couid get into questions at any level of
detail. But at any rate, my comment is that this
morning Chris pointed out that one of the things that
he advisedragainst was making claims thaﬁ were not
right, and he in fact used the example of the deep
bore holes. And even though in youf words you said

this was for public confidence, when I read your slide
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it says ‘that this is to confirm unsaturated and
saturated barrier performance. And that’s simply a
nonsense, right?

MR. BLINK: One can make a hypothesis that
there are fast paths and that radionuclides can move
down a fast path. We’ve been confident before that
radionuclides can’t move very far. I'm sure Steve.
Frishman can give you a list of --

MR.-HORNERGER: So if you get a positive,
then that’s correct, but if you don‘t get a positive,
it doesn’t confirm ahything.

MR. BLINK: That’s right. Exactly right.
So it’‘s very likely that it will be an investment that
won‘t give us any useful information, but there’s a
small chance that it will detect something that we
just don’‘t think will happen.

MR. HORNERGER: Well, that generic area,
while we don’t like to use the erd, "rationing, "
since nobody has unlimited resourées, everYthing gets
rationed, and whenever -- I think you have to be very
careful about;spending money on things that you're
pretty sure arernot going to happen at the expense of
monitoring things more 1likely to happen, and that
would be a serious issue.

MR. BLINK: Our intent here is not to
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drill a whole new  f1eet of wells. We have a
significant numberrdf deep wells around or near the
footprint, and We have another set that Nye County'has
drilled using gfant‘money, and we intend to use those
wells where at ail possible. We work in them as
necessary.

MR. HORNERGER: And those wells have been
incredibly imporﬁaﬁt. My point wasn’t that that was
a waste of money. My point is just that it’s not
really a confirmation, - We're getting a 1lot of
information that was really needed for performance
analysis, I don’t -doubt ﬁhat at all. And I don’‘t
doubt that these wells should continue to be monitored
for public confidence, but I would just F-’I think
that you might want to at least give some thought to
whether you want to present it as a confirmation of
saturated and unsaturated zone performance.

MR. BLINK: Yes., We debated this one
pretty heavily internally before we put those in
there.

MR. RYAN: George, that’s another example,
I'll just point out, I don‘t mean it to be a
criticism, but just be careful with language. On Page
24, it says, "The saturated'zbne reduces the annual

dose in the event the drip'shield and waste package
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barriers are breached by an igneous event." I mean
ascribing that kind of skill to the saturated zone
you’ve got to be careful that way you say it. If
radiocactivity is transported in the saturated zone, it
will be 1less than if it’s not trénsported in the
saturated zone. So I guess what it leads me to think
about is that you really need to align ﬁery carefully
the goal of thebmeasurement and the measurement that
you’re making.

It gets back to what Chris, I think, said
at the beginning. I élways view that a measurement,
whether it’s in a bore hole or radioactivity
measurement, really serves two functions. In some
way, it gives you information to evaluate conformance
with the safety case. 1 don‘t want to say meeting
regulations because it’s more than that. There's one
opportunity, conformance with the safety case. Second
is increasing my knowledge base of system behavior.
The simple analogy is if you put in a ground water
well, you can monitor to see that the concentration
meets requirements, and you can also measure water
level and do other things that help you understand
over time geohydrologic behavior, perhaps.

' So whenever I think about an environment

measurement, I always ask myself those two questions:
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What does it give me in terms of enhancing my ability
to demonstrate conformance with the safety case, and
what does it give me in térms of information and helps
my understanding of the environment a bit? And if you
ask those two questions for every measurement in your
list and really examine that carefully, I think you
can really enhance what you’re doing. It might be a
good addition. I’d invite anybody to offer additional
comment on that point. John?

CHAIRMAN GARRICK: You have a footnote on
Slide -- the last one I guess you showed that says,
"The 72 activities have varying degreés of scope,
complexity and cost."” ~And they also hafe varying
degrees of development and reliability. How much of
a handle do you have on that part?

MR. BLINK: In some cases, these are
activities that we’ve done in site characterization.or
are doing now. We héve a good handle on those. 1In
other cases, these are activities that take advantage
of technologies that are being used by other programs,
other projects around the country and ‘around the
world, so we're adapting‘technology to a different
mission, perhaps. In a few cases, we’'re not quite
sure yet, and we’re working those cases thé hardest.

CHAIRMAN GARRICK: It seems to me that
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that -- it gets pretty important, especially against
each one of them to ask the two questions that Mike
just articulated. I suspect that some of the
activities are ektremely in their early development,
and they have to be measured how much information we
really are going to get from them énd therefore is it
worth it.

I'm curious, this program that you have
presented is based oh what'YOu call a risk-informed,
performance-based background. If you had done it just
on a risk-based basis,ri gﬁess that the scope would be
quite different. Wouid you -- and much less.

MR. BLINK; I wouldragree there would be
quite a few barriers that might not have had any
activities because of | the defense-in-depth
capabilities of these combined barriers.

CHAIRMAN GARRICK: Yes. And so when it
comes to really a décisiqn analysis at that level as
to what you’re going to get out of some of these
things because of thé lack of information that you
have by taking a risk-informed approach as opposed to,
say, a risk-based approach, it would be very
interesting what kind of -- how these two programs
would compére and also maybe'begin to give you a

baseline for the worth of soMe of these activities.
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MR. BLINK: One of the things that we
considered as we went into this was whether we should
do just that. And the thing that led us down the path
that we went was 131(a)(2), confirming that the
barriers are performing as intended and anticipated.
And we thought in reading that if we declare a barrier
to be important to waste isolation, whether it be as
a backup barrier or barrier that directly influences
dose when it’s neutralized, that we had to touch it in
the Performance Confirmation Program because of that
paragraph. So that’s what led us in the decision
analysis to make sure that each barrier was in some
degree included in the Performancé Confirmation
Program but that the weight of the resources went to
the ones that we thought were the most important to
total system risk.

CHAIRMAN GARRICK: I knowrwe're in the
safety business here but do you have a first order
approximation of what the cost would be for running
this particular program on some sort of a --

MR. BLINK: We do have the number. We
calculated iﬁ for the program, and we compared it to
this aspect of thertotél system life cycle cost that’'s
been published. And it dropped between 15 and 20

percent from the previous scoped program.
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CHAIRMAN GARRICK: I see. Okay. Thank
you.

MR. LEVENSON: ' The wording in 10 CFR
63.134 (a) says, "Program must be established at the
repository operations afea for monitoring the
condition of the waste packages. Waste Packages
chosen for the program must be representative of those
to be emplaced in the uhde:ground facility." And
that’s 83(a), butrin the detail it says you'’re going
to do 100 percent;’ That’'s a pretty expensive
extrapolation from the requirement, a humongous
extrapolation.

MR. BLINK: The performance assessment
calculations for early failure of waste packages,
failures that would occﬁr during the pre-closure
period for the site recommendation, was one-fourth of
a waste package for realization. That is, we had a 25
percent chance that one waste package would fail.
It’s really difficult in a sampling program to monitor
a small fraction of 11}000 waste packages and have
confidence that the prediction of less than one waste
package having failed is correct or incorrect. And
that’s what 1edvus to looking fpr a low unit cost
method of being able to detéét waste package failure,

and we came up with the two that we discussed.
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MR. LEVENSON: I understand what you juét
said, but what confﬁses'me is I thought that this
program was designed to demonstrate compliance and all
the compliance reguirement is that it be
representative, in fact, it doesn’t even have to be
underground becéﬁse it says, "Those chosen for the
program must be representative of those to be emplaced
underground." You’ve gone from that to doing 100
percent of those in the ground. 1Is anybody'looking at
this from how realistic or how far you’re going
beyond? We’'re using the experience of WIPP for the
last years. DOE'’s had some pretty serious criticism
from a number of academy committees on issues just
like this.

What’s the justification for going way
beyond the -- well, let me béck it up another way.
There’s several reasons for doing things. One is for
compliance and that certainly should not be the limit.
You need to do things for compliance, you need to do
things for legal reasons, and you need to do things
for safety reasons, and I'm not sure that going from
a sample to 100 percent ie a requirement of either
compliance or legal or safety.

MR. BLINK: The sampling program was to

remove several waste packages from the underground,
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take them to surface and destructively examine them
repackaging their contents.

MR. LEVENSON: That's your program, that'’s
not what’s in io CFR 63.

MR. BLINK:  That .was what the prior
interpretation of a sampling program was, and we’'re .
not planning to remové any waste packages for
destructive examination.

MR. LEVENSON: But there’s no requirement
in the regulations that.you do that. That’s just
another case of your doing something.

MR, BLINK: So is the third.alternative
that you’re throwing on the table is monitoring a
subset of the 11,000 paékages for hermetic seal?

MR.VLEVENSON:V That’s all the requirement
is, unless you’'ve got a legal or safety reason for
doing more. There are three reasons for doing things
and spending money: Conformance to compliance, for
safety and for legal reasons. And I’'m the first one
to point out that I think thét compliance is not
necessarily enough for safety. There’s lots of places
you want to go beyond the minimum. NRC sets minimum.
If you can't iaentify a safety, legal or compliénce
reason, then why aré you doing it? 1I’d suggest that

you really need an assessment of everything you’re
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proposing and identify why it’s being done -- being
done for compliance, being done'for'safety or being
done for legal reasons.

MR. BERNERO: Jim, on Slide 27, this is
cladding, waste form and invert questions continued,
I'm having troub1¢ with some of these things as to
whether they are a part of the performance
confirmation program or are more properly in some
other administrative part of the program. For
instance, radionuclide inventory, 199(a), which is
done from waste acceptance documents, strikes me as
part of the program that would be establishing,
controlling and modifying when necessary the waste
acceptance criteria and only indirectly if there is
some massive change éoming to performance confirmation
space to say you don’t have ten trillion curries
there, we’ve only;got ten million curries or the other
way around.

Sorption coefficients fof waste form
colloids, laboratory’ tests that would speak to
establishing waste acceptance criteria, and I don't
see how that’s performance assessment’s or performance
confirmation’s job to do that. That would be a
technical judgment within the program on how to

establish these waste acceptance criteria or modify

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 " WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

228
them when necessary.

Monitor cladding studies, this 1(a) has
the flavor of wvirtually all of the fuel has in-tact
cladding and we’re trying to keep track of that very
small fraction that might not be in tact, and yet in
the industry today you even have certified storage and
transport casks for failed fuel and for debris,
substantial quantities of that.

And once again, that gets to the waste
acceptance criteria. I don't see it as the sort of
parameter monitorihg associated with performance
confirmation looking for some threshold that would
say, you know, 12;years into we’ve got a different
picture of cladding failure or modeling. It just
doesn’t seem like iﬁ belongs in performance
confirmation and that it is more properly in the
mainstream of the program, not a retrospective
monitoring.

MR. BLINK:V I think those are good points.
The radionuclide inventory is similar to the design
verification aspects that we talked about. What we’re
confirming is that what we’re putting in the ground is
within the limits of what we said. For the sorption,
for the waste form colloids, the waste form colloids

don’t exist until the waste degrades, so it’s not
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characterizing therwaste for what’s already there but
for how the waste deteriorates upon contact with
water.

The cladding, it‘’s similar to the
radionuclide inventory. ~ We have within the
performance assessmen; a fraction of initially failed
cladding and a'range that we sampled. We need to be
sure that if thé,clédding performance changes over
time that we know about it so that we can update the
performance assessment.

Those aré difficult ones to categorize,
and somebody earlier said it’s not so much I want to
know what’s the performance confirmation, I want to
know what you're doing, hot fhe semantics of how you
bend it. And to some extent that’s what we’re talking
about here, but your points are well taken. |

MR. RYAN:. James, I think as you think
about moving from Rev 2 to Rev 3 these are good
questions to think about.y Let me expand on the
radionuclide inventory. 1It’s clear that you’ll want
to have receipt records from what’s shipped to you;
two, there wili obviously be'cfitically contfol on
other issues in the process building for anything that
goes in there, be it spent fuel or other material.

And then obviously there will be detailed loading
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plans. It seems to me that there’s three different
times that inventory is checked, rechecked, added up
and looked at. I w¢nder if there really isn’t an
overlap here with that particular issue and maybe
should be off the plate.

It really geﬁs back to, I think, the
questions that I raised and the question Milt’s asked
to once you get through this level of detail is to
circle it again and say why am I doing this
measurement and ask those critical questions: Is it
cost effective, is the technology right and does it
add to the safety case, does it give me any kind of
system performance infdrmation and really be critical
of your own thinking'theré, because I think if you do
that, you’ll end up with a program that fleshes out
good things. Either you’ll take some thingé away that
might be duplicative or not necessary and you’ll
really focus on those things thét could be helpful.»
And I'm only guessing but my guess is if you go
through that exercise in a successful way, it will
make your conversatidns ultimately with the NRC a
little bit clearer and more focused on what’s going to
work and do a good job in this area of requirements.
So it’'s sometﬁing to think about. Any other comments

or questions? Yes, John?
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MR. KESSLER{ I'd like to get back to a
question I asked earlief about whéther or not you had
done the calculation to determine whether you could
measure some canister that might leak early in terms
of radionuclide release. You said that that
calculation hadn’t been done yet. 8o getting back to
Karen’s presentation, how on Earth in that particular
case did you determine the accuracy wiﬁh which the
proposed activity captures the parameter value if you
haven'i done the calculation to determine that yet?
Just as an examplé. I'ﬁ sure that there’s probably
others now if you haven't done that for --

MR, BLiNK: That’s one that took an
opinion by the people who were iooking at it, and it’'s
not a very informed opinion.

MR. KESSLER: Okay. So people just
guessed that they céuld'measure this.

MR. BLINK: It’'s more than guess because
in other programs people are measuring very low
concentrations of radiocactive sources for a number of
reasons, and so there was knowledge of those programs
by some of the people who were participating.

MR. RYAN: Yes?

MR. PARIZEK: Parizek, Béard. I was happy

to see this process get to this stage. There’s a long
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list of things to chew on here. Like on Page 8 you
have analog studies would be used to look at the way
in which waste'paCkages might be hit byrmagma. I
wasn’t sure how the énalog approach would work here.
Could you elabbrate on that?

MR. BLINK: That one I'm going to have to
get back to you on, Dr; Parizek. 1I've got to confer
with the volcanologists.

MR. PARIZEK: My mind goes right'away to
car hulls in Hawaii or something, a lava flow or
something like this, but we’ll just be advised later.

GPS staﬁions using Brian Wernicke'’s
approach, does it look to see if you have disruptive
events that then reqﬁire an underground inspection or
is this sort of stress fields that are building up?
How is this going to work?

MR. BLINK: What he‘’s 1looking for are
precursors to disruptive events; |

MR. PARIZEK: Okay. So you could all of
a sudden see a change and that you would clueryou in
that you need to be looking underground?

MR. BLINK: Right. And it;s -- the
measurements are good measurements but the
interpretation of those measurements is subject to a

lot of expert judgment.
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MR. PARIZEK: Right: And then the analogs
for a migration in soil, this would be from fallout or
from sites where radioactive waste materials now
occur? Just want to see how that’s released through
soil into ground water? That was on Page 12.

MR. BLINK: Again, I’ll have to Qet back
to you on that. We have people pursuing each of these
candidate activities and fleshing them out for
Revision 3, but I‘m not sﬁre of that.

MR. PARIZEK: rThere's a drip shield on
Page 13, protection of breached waste packages. That
almost implies that the wéste packages might corrode
under a drip shield rather than having the drip shield
knocked out of a line by rock falls, then allowing
exposure of the waste package. So this is implying
that a protected waste package by a drip shield could
still maybe corrode and breach prematurely.

MR. BLINK: The drip shield has that
potential function. We’re not intending to say that
we’'re predicting that the waste packages are going to
fail under it within 10,000 years.

MR. PARIZEK: Then just one other comment:
There’s a 1lot of work to be done here on
instrumentation and methodology. A lot of this is not

going to be off-the-shelf items that you can go buy.
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You have to develop fhe technology. A lot of
international programs Vspend a 1lot of time
demonstrating that you can retrieve and you can place
a buffer around waste packages. So a lot of this
development and work needs to be done. How far does
this have to be in time for LA or is this sort of
after LA you devélop-theée technologies?

MR. BLINK} " For the LA we’ll have defined
the locations and redundancy of the various
activities. We’ll have defined the instrument package
to some degree, although probably not down to
individual sensor lbcations.

MR. PARIZEK: - So there may still be
developmental work required to get the right
instrumentation. |

MR. BLiNK: So the detailed désign of the
activity in some cases may not be done, but there will
be enough to show that it’s feasible.

MR. PARIZEK: All right. Thank you.

MR. RYAN: Comments? Thank you very'much,
James; we appreciate it. Sorry. Go ahead.

'~ MR. FRISHMAN: Looking at your table on
Page 28, I don't knowrhow fair this question is but if
you look at igneous activity and waste package and

drip shield, that’s half of the program, of the
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Performance Confirmation Program. These are your two
most critical pieces of your safety case, one being
that waste packages and drip'shield don’t fail, the
other being that the only other failure mode in 10,000
years is igneous activity. So it looks to me as if
you have the two ctitiéal aspects of the case for
Yucca Mountain being those that require the most
performance confirmation. Is it possible that'you
have gotten intorthevsituation that I made reference
to earlier and that’s that you haven’t sufficiently
characterized these rtwo features and performance
confirmation is, aé Chfis put it, the bucket that it
fell into because you couldn’t get the answers?

MR. BLINK: I don’‘t think so. These are
ongoing activities that have a substantial body of
information. We’ve said in the site recommendation
and backed up with our documents that we haver
confidence that we understand how the waste package
barrier performs. And in our estimates of probability
and consequence of igneous events, that it doesn’t
mean that we shouldn’t continﬁe to dorwork to confirm
that what we said is true. That’s the purpose of
performance confirﬁation.

MR. RYAN: Well, I guess maybe one other

point is a measure of fraction of the program. I
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don’'t see that exactly. I mean there may be small
activities or big activities in one of the other
areas. It could be a lot of work and a lot of money,
and I just don’'t know if that’s a good measure.

MR. FRISHMAN: Werll, I'm just beginning to
wonder whether this is -- whether we have a pretty
high jolt on risk-informed here, and the most -- the
things to which the whole repository concept for Yucca
Mountain are based - are in this case very evidently
the highest risk. And so I'm just wondering it’s back
to the question of what’s the license application
going to tell us, and is it going to be sufficient
without a Performance Confirmation Program? Aﬁd I'll
talk a little bit about that tomorrow, but I just
wanted to sort of plaﬁt that question in the framework
of if you were really done with site characterization,
would you have all these -- the necessity for this
Performance Confirmation Program that at least in
number of exercises represents half of the program.

CHAIRMAN GARRICK: But another thing that
could change this picture dramatically, Steve, would
be if you haa uncertainties on the parameters
associated with these measurements. That may make it
an entirely different picture. For example, igneous

activity, if you were able to reduce some of the
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uncertainties associated with that, it would disappear
completely on the basis of the regulations. So I
don‘t think that -—rthat's why this activity concept
and number ,couﬁting concept can be extremely
misrepresenting what the éituation is. As a couple of
us have alreadyrpointed out, the state of the art of
some of these tests, measuréments and instruments is

not in this accountability issue. The uncertainties

MR. FRiSHMAN: Well, the reason the
igneous activity number is so high is because there’s
a whole bunch of new work out there that is proposed
to be done. 1It’s not confirming something that has
already been done to say that, yes, our case in
licensing was correct. it’s a whole bunch of new
that’s being proposed.

CHAIRMAN GARRICK: Yes. I just don't
think that the microscope'hasvbeen turned up in all of
the areas an adequate amount to really see what this
picture needs.

MR. KESSLER: Yes. There’s new work
that’s being done. I guess all I want to do is try to
reiterate, I think, something that Jim just said,
which is the agssumption about performance confirmation

is just like has been said earlier, the assumption is
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you have enough nowror you’ll have enough at the time
of LA for NRC to reach a reasonable expectation that
compliance will be met, okay, and that all of this is
simply to confirm that performance. I’'ve heard Jim
say that. My understanding is that they’re there.

Whatever they do with volcanism, as an
example here, has got to be such that NRC with the
current amountr of information or the amount of
information at the time of LA is going to have
reasonable expectation that compliance will be met.
That means that if there’s uncertainties about
probability of igneéﬁs or consequences of igneous
activity, that those haveAto be set wide now, such
that if you add these 13 igneous activity issues,
chances are you’ll wind up with improved behavior, at
least that’s what everybody should be expecting if
reasonable expectation in the near term is met.

I wouid argue that there’s probébly work
that’s being done now that already goes past what is
needed to establish reasonable expectation. A lot of
what have been ratéd by now both DOE and NRC as low-
risk KTI agreement issues might fall very well into
that class of work that doesn’t really need to be done
now but could easily be pﬁshed into performance

confirmation if it’s needed at all. It’s just a case,
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though, that as thesé get scrubbed, one always needs
to ask, as certaiﬁly NRC will ask, do we_have enough
-- do we know enough now that we have reasonable
expectation to éroceed with construction of this
repository? And that all of this should just go
beyond that, jusﬁ' additional confirmation that
performance is dkay.  They’ve got to have reasonable
expectation with whéﬁ tﬁey have at the time of LA.

MR. RYAN: As Steve said, I'm sure we'll
hear more about thatrtomorrow, and also from the NRC
we’ll hopefully hear some additional input from their
points of view. Thank you all. I’'d like to thank you
again, Jim, for YOut presentation. I’d like to now
ask Debbie to rejoin us for her documentation and
further development discussion and look ahead.

MS. BARR: Abtually, I'll just take a
moment now to do like Jim did and clarify one point
that I’'ve been hearing discussed during the breaks and
all. Cost effective doesn’t mean'cheap, cheaper and
cheapest and we chose onerrdf the above. Cost
effective means that we ére trying to get the most
value fof a reasonable expenditure, and that's that we
need to be good stewards 6f fhe finances that are
being devoted to this project. And so cost effective

is really getting at getting the best value for what
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we can do and not thrbwing away resources on something
that provides little or no value. So I did want to
make that clear before I go on and start my
presentation. Okay. Next slide, please.

All right; So where are we going from
here? I’m going to gd into a little bit more detail
than what I talked about earlier today. And as I
mentioned before, Revision 2 of the Performance
Confirmation Plan is currently in DOE review. As was
mentioned earlier, we have had extensive DOE
involvement in the deVelopment of this program, and so
this isn’t something that’s just coming out of the
blue that hasn‘t had,ahy insights and involvement by
DOE.

The DOE review is expected to be completed
in August, and based upon the substantiveness of the
comments that are made, I,'- optimistically, it could
conceivably be done as early asVSeptember with the
changes in using -- in making the changes that DOE
provides to BSC on the document.

Revision 3 of the Performance Confirmation
Plan is scheduled for-spring of 2004,7and this is the
same list that I showed you earlier about the
differences in the documents. These are the things

that are going to be developed in the next revision
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that are not currently available in this revision. As
I talked about'befbre, Revision Zrié making the case
for why we have the right program, why we have the
right list of activities, what was the basié that went
into developing that list? Revision 3 will then go on
to how we implement that program. And so I'm going to
go into detail on eéch of these bullets here in the
next few slides.

Fifst of rali, the activities will be
defined further. VYou’ve seen a high-level description
of those activities, and Vthey will be developed
further as ar as the details of the programs. This
will also include, as-I mentioned earlier, a crosswalk
to the current and previous testing showing how the
information flows from site characterization into
performance confirmation. Revision 73j will also
specify the spatial rangé over which the data’s
collected as Well as the temporal, meaﬁing not all
tests will be runningAfrom how until closure. There
will be some that will be shbrter, others will be
longer. They’ll have different time durations, and
those will be described to some extent in Revision 3.

There will also be details of how the data
will be collected. For instance, will it need a

remote operated vehicle, is it something that occurs
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in a laboratory sefting and so forth. There is some
brief level of description of that in Revision 2, but
this will be expanded on in Revision 3. And then also
there will be thingé like the type of power and
communication instrumentation.needed.and so forth, all
of those logistical sort of things will be described
in Revision 3. |

We also talked about how we’re going to
establish the expected baseline for the activities in
the plan, and not'onlyrthe baseline but also the
bounds and tolerahces for the parameters. And by this
what I mean is you ‘may conceivably have for a
particular activity some nominal value that you expect
to measure, and there may be a range, an expected
range around that nominal value which is something
that you can reaiiétically expect the value to stay
within. At the opposite end, on the line on the
bottom, is component capability range. That is a
wider band, a range,‘in which if it exceeds that range
or stays at the outside of that range for a particular
period of time, you’re looking at the possibility of
that component no longer contributing to the overall
performance.

And so. somewhere between those two,

between the expected range and the component
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capability range would be the compliance range, and
that’s the one where we talk about where if it exceeds
that, then we would report to the NRC and there would
be certain corrective action steps which would be
initiated there.

In Revision 3, we’ll also have various
management and administration topicé described there.
There will be identification of general test
procedures, there will be organizational structure
described there, and it will also taik about the
needed test plans. Because not all of the detail is
going to make its way up into the Performance
Confirmation Plan.A Obviously, the level of detail
needed to implement the test occurs down in the test
plan area and so thatfs where gsome of therdetail will
be, because it’s too low of a level of;detail for the
Performance Confirmation Plan. The test plans will
also talk about estéblishing testing commissioning
processes and so forth.

All right. AAnd-another thing that will be
in the Revision 3 1is defining the process for
reporting variances and also describing the
appropriate corrective action steps. Within this we
have -- there’s the requirement for regular routine

reporting of all tests, and then there’s also what we

NEAL R. GROSS |
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

244
talked about earlier, the variance analysis -- well,
ockay, I'm sorry, we didn’'t talk about this bullet, but
there would be variance analysis where basically if we
looked at data trends and forecasts, we wduld see that
potentially something is headed in the direction of
exceeding thevbounds, and so we would describe the
process for looking at this. Then the third one is
reporting of actual data outside of reéulatory limits.
So if it did exceed those regulatory limits, we would
then report to‘ fhe NRC and start the process of
working with the NRC on that. And that, of course,
involves corrective actions which can be something
along the lines of potentially model improvements, it
could be test modifications, it might involve
something as extensive és a change in the repository
design or construction, and then the extreme case
would be removal of the waste packages and retrieval.
And all of this, of course, would occur in conjunction
with the NRC and the stakeholder.

Okay. VIn Revision 3, we will also develop
further design requirements and provide further
details that would bé needed for the development of,
for instance, the acceierated drift test. Those are
the ones that Jim télked'about. Therefs the two

accelerated drifts and then the one thermal test in
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the lower lithophysal. There would also be further
details on various monitoring and collection systems,
such as the ones that I ghow on the slide here. And
then, of course, céntingent upon the successful
license application, we would then implement what’s in
the Performance Confirmation Plan, and that would
involve monitoring, testing, collecting of
information, analyzing it and evaluating it, and if
there are significantl. variances, taking the
appropriate correcti?eaction steps.

Now, I almost hate to talk about this
slide because it was a touchy subject earlier, but as
Jim pointed out earlier, there are some areas where we
are looking to technéiogical advances to be able to
optimize Qarious aspects of the program. And so in
some areas we're 100king at what level of technology
will be available to support the Performance
Confirmation Program.

This doesn’t mean in any way, though, that
we cannot proceed if those advances or our
expectations are not met. In most cases, there is
some alternative that can take its place, in some
cases, it's" just an alteration of wha; we had
previously planned. And so some of these areas would

be, for instance, a remote operated vehicle. We know

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
© 1323 RHODE ISLAND AVE., NW.
(202) 234-4433 - . WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

ile

17

18

19

20

21

22

23

24

25

246
the technology is out there now tovhave a remote
operated vehicle. We aré looking for something that
gives us reduced dependence on infrastructure, and so
we are looking to benefit from things that would
develop in time for our needs.

Jim talked about radionuclide sensors, for
instance, in the exhaust meahs. I should probably
preface all of this by saying that when these were
included in the program, ;his wasn’t some wild idea
that people just threw in saying, "Wouldn’t it be neat
if this technology were available?" In most cases, it
was that there was some basis for belie‘vingrthat that

was either already available or soon would be

available. And so, for instance, in the case of
radionuclide _sensors, there’s é. lot of
nonproliferation technology out there. We believe

that if it’s not already available, it is something
that soon could be available. |

As Jim mentioned, seepage detection via
humidity spikes, that’s an area that needs to be
looked into a little bit to see if it’s something that
we can benefit from. A rock fall or engineered
barrier systemr collapse by acoustic and seismic
tomography, this is an area that we already used to

some extent. Whether it’s something that can give us
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the sensitivity we heed is something that we’re
looking into.

And Jim talked about the hérmetic seals
within the waste packages) some sgort of non-
electronic, internal pressﬁre sensor. Fast, effective
mapping, of course there’s always the tried and true
method of mapping, so there's no doubt that this is
something we ~can accomplish, but there are
possibilities fbr'improved'efficiencies in that area
that we could take advantage of. And also some sort
of automated monitofing of drift deformation.
Clearly, measuring drift deformation is not a new art,
and so it'’s something that we’re just 1looking at
benefitting from the advances in. All of these areas
are ones in which the Performance Confirmation team is
currently researching to see what'’s available, what is
soon to be available aﬁd what we can benefit from.

And, lastly, again the Performance
Confirmation Plan Re#ision 3 is due next spring,
tentatively March of ‘04. And this is the document
that will support the license'applicatiqn. Chapter 4
of the Safety Analysis report is the chapter on
performance confirmation, and that is scheduled in our
baseline now for December of 2004. And that’s it.

MR. RYAN: Thank you very much. That was
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a great presentation and great day, and I appreciate
you and your team’s effort to put all of that
together. It really has been very informative and
helpful. |

I'm reminded on your technology slide that
the Russians solved the problem that the U.S. had in
space, they couldn’t get a pen to work in zero gravity
so you know how they solved a problem?

MS. BARR; No.

MR. RYAN: They used pencils.

MS. BARR: Oh, bkay.

CHAIRMAN GARRICK: We solved it. We spent
a million dollars;v

MR. RYAN: Yes. I offer example to think
sometimes the simple way to go is perhaps the best.
Sometimes the gadgets may not be all they’re cracked
up to be. That’s from somebody that uses a lot of
gadgets, so take it in the spirit it’s offered. I
enjoy the gadgets too. Any last questions?

MR. LEVENSON: kAgain, it’s kind of a
system question. There are going to have be remotely
operated vehicles to emplace the waste and at least
the concept to retrieve waste if it has to be. 1Is the
remotely operated vehicle that'é in your technology

development area completely independent of that
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prograﬁ?

MS. BARR: Yes, it is. In a previous
iteration of the Performance Confirmation Program, we
had planned on basically using the same ptocess. We
would use the gantries that would' be used for
ehplacement to then patrol the drifts and 80 on and so
forth and take the measurements that we would use a
remote operated vehicle for.

Howevér, we wanted to be independent of
that, because,'fof instance, you could potentially
have even some minor‘amount of rock fall which could
block the tracks and cause a problem with your ability
to move your remote operated vehicle. 1It’s tied to a
rail system throughout the repository. And so because
of that, we’ve been looking at ones that are
independent of a rail system. And so, for example,
we’ve had a few meetihgs with some of the people in
DARPA and they’ve shown us some of their robotics
technology that’s been very interesting. We know that
there’s possibility outvthére. We already know the
technology exists for something that’s not tied to a
rail.

MR. RYAN: Questions? Comments?

MR. HORNERGER: Yes. | Deborah, just a

clarification. I’'m just trying to figure out how some
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of these things fit into your path forward. And on
your Slide 5 you point out that you’re going to
establish expected baseline for performance, and you
talk about establishing the bounds and the tolerance
and you have expected range in coﬁpliance and so
forth. And when I lbok at your list of some of your
things, for example, precipitation monitoring and
analysis of precipitation<confirmation, does that fit
into this scheme? Are you going to establish a
nominal value for'preéipitation and an expected range?

MS. BARR: Yes. It'’s my understanding
that for all performance confirmation activities there
will be baselines and fanges established.

MR. HORNERGER: kSo you basically are going
to -- if the monsoon weakens or strengthens, then
that’s a variance and you'd have to -- okay.
Measurements of moisture content and potential in
surficial soil after significant rainfall events.
Again, the same thing, you would establish range and
a component capability range?

MS. BARR: Yes.

MR. HORNERGER: It’s hard to --

MS. BARR: And keeping in mind that some
of these could‘be time-dependent. I mean it doesn’t

necessarily mean it’s going to stay within some set
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bounds for the entire-time period.

MR. HORNERGER: Well, it won't.

MS. BARR: Like, for instance, temperature
could --

MR. HORNERGER: - Yes. Yes, clearly, it
will. |

MS. BARR: Yes.

MR. HORNERGER: When you look things like
precipitation and we look at the statistics of
precipitation we khowvthat these distributions have
long tails.

MS. BARR: Yes; And, actually, that’s why
when we talk about;,é compliance range falling
somewhere between a barrier is no longer providing
performance and an expected range, that’‘s the area
where we’re going to havé to work with the NRC on
deciding where in that range the compliancerrange
should be. Because, clearly, we don’t want it so
close to the expectedrrangé that we would be reporting
things that are not meaningful, and yet we also
understand that the NRC would want to have plenty of
advance notice if we were headed in the direction.

MR. WHIPPLE: Can I ask just for
clarification are you suggesting that there is a

compliant and a non-compliant range with rate rainfall
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at the site? And what’s the NRC going to do if the
rainfall is out of spec?

MS. BARR: Well, okay, but rather than
thinking of just the activity as an isolated thing,
think of it in terms of the barrier to which that
activity contributes to.

MR. WHIPPLE: I understand, but as George
says, rainfall’s béen studied for many thousands of
years, any place on the planet you pick gets a 1,000-
year flood every 1,000 years, roughly, on average,
sometimes more.

(Laughter.)

MR. WHIPPLE: You know, if that’s not
folded into TSPA, well, you better go back and fold it
into TSPA. But I can’t for the life of me imagine how
this becomes performance confirmation.

MR. RYAN: Cﬁris, this is kind of a long
point I was tryinQ to make'this morning, that you
really need to circle back and say why am I measuring
it?

MR. WHIPPLE: Yes.

MR. RYAN: Now, rainfall is one of why am
I measuring it. Well, I can make a connection that
some fraction of rain will potentially infiltrate and

it becomes part of the subsurface system so that'’s
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important, but that’s completely buffered by the soils
to some extent. |

You might have a range of, say, in the
East where I live, 30 to 60 inches of rain in a year.
You’re still going to have 15 inches infiltration
because most of it’s going to run off. So, again, I
don’'t criticize that particularly, although I
understand Georgé and Chris’ point about, but I think
it’s incumbent upon youAto circle back now that you’ve
got this portfolio and really ask why are we doing
this?

MS. BARR: Okay.

MR. RYAN:V Why are we measuring it and
what is it tell us that we really need to know? And
rainfall is something you might want to monitor for
the geohydrologic water balance, that’s fine, but
making it a compliance issue as part of your PC may
not -- I mean that may be something where the
compliance is actually you're measuring it as you said
you would. Whatever it is we don’t care. You know
what I mean? So there’'s a different way to think
about required measﬁréments. The requirement is that
you’re doing it. Whether you get zero inches of rain
or 100 inches of rain doesn’t matter.

MS. BARR: Jim?
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MR. BLINK: If I could take just a quick
try at that. |

MR. RYAN: Sure.

MR. BLINK: 'One‘is if we consistently see
year after year precipitation that's considerably
higher than what’s in our climate model that feeds
into the TSPA, we might react to that, quote, "non-
compliance, " by modifying the PA model; We probably
wouldn’t change anything other than that, but we would
bring ourselves up té date. What it would mean is
that the climate change is coming a little sooner,
perhaps, or some effect like anthropogenic effects
have changed things that’s not included in the model.

The other side of the precipitation is if
we see a big seepage event, we would like to know
whether that’s collated ih time with a big rainfall
and infiltration event. Unlikely that it is, the
delay between the two is probably much longer, but the
statistical correlaiion between those thingsrtells us
a lot about those two barriers that are above us,
above the repositoryrhorizon. And to look at only one
side and not the other‘—-

MR. RYAN: ’N'o. All that’s great. I don't
disagree with you at all, but the point is turning it

into something where you have a compliance issue isn’t
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really helpful and is kind of off point. So I mean if
you say I'm going to measure all these things having
to do with the water cycle and you make that a self-
imposed requirement, then the fact you’re measuring
them becomes the issue, not what the wvalues are
necessarily.

MR. BLINK: Yes, I understand;

MR. RYAN: So I think, again, defining
very, very carefully why it is you’'re doing something
and whether you’re going to get compliance or a
conformance with the safety case information or
improving your understanding of the environment
information or both is something you really need to
think through for each and every one of those
measurements.

CHAIRMAN GARRICK: Jim, am I to take from
what you just said that the PA is going to be a living
document through the pre-closure period?

MR. BLINK: Yes, sir.

MS. BARR: Yes. Actuaiiy, that’s one of
the potential corrective action steps or something
that would e§en precede a corrective action step. If
we see something that’s deviating from what we expect,
even before it gets to the point where we would need

to report to the NRC, we might ourselves initiate
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doing another TSPA to see what the impacts are.

MR. R¥AN: Any other questions, comments?
We had one request for time to speak from a member of
the audience. Mé. Treichel, good evening -- good
afternoon, welcome.

MS. TREICHEL: Thank you. Judy Treichel,
Nevada Nuclear Waste Task,Force. One of the things
that would provide some public comment would be to
know that we could gét the presentations with not just
the odd-numbered péges, beéause I like to write on
them and I don’'t like getting them later, and I still
want to get one of the Debbie’s last ones, because
that was never out there. So that’s just a little QA
problem that pops up from time to time.

I think therwhole discussion has been
really strange. 1 was part of or attended and made a
comment at the Deéember meeting that was mentioned
here about performance confirmation( and the fact that
as we’'ve been hearing all through these presentations
that there should be -- or there has to be a
performance confirmationwnust have been started during
site characterization, and obviously if the Department
is now in the process of coming up'with one, it wasn’'t
there during site characterization. There was

something there.
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If we’re working on Rev 2, there had to be
a Rev 0 and a Rev 1, and I never got those, and I was
supposed to be getting them, and I suppose there will
be something on ghefé,that happened already so they
could say that they‘had sométhing, but this really
looks like something that’'s in its infancy.

And it lends itself to comments like Chris
Whipple made whén’ he said that the - word,
"confirmation," could indicate an overconfidence or
could send the wrong ﬁessage. Well, what we were told
as the public, the ones that are supposed to be
ge;ting all of this new confidence, was that if there
was too much uﬁcertainty, if you weren’'t really
confidence, if the-thing really wasn’t shown to be
doing what it had fb do, it wouldn’t happen. So I'm
not sure that a Performance Confirmation Program'’s
going to give us what should have alreédy been there.
I doubt that it would. But we seem to be in the very
first steps of something.

And then once you get to this pdint where
you’'re just putting it together, we’re real nervous
about things tha£ have to happen in the future, like
the $8 billion worth of titanium that has to get
thrown in there but it’s promised now but has to be

paid for later. And a lot of this program is going to
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have to be paid for later. So is there going to be
some sort of a financial bond that goes with this,
some kind of a promise where you’'ve got the money in
the bank and you know- that it’s going to happen
because it doesn’t always happen.

And as Debbie said, some activities could
be deleted or replaced. Well, I'm sure they could.
When we came up with the KTIsg, each one of those at
the time that it was put down as an action item or as
an issue, it had to be resolved, and it was important.
And now we‘re seeing soﬁe of them becoming a little
less important or being abie to be shuffled off or
something. But this does appear to be a collectibﬁ of
things that wouid be much handier to be able to do
later if there’s money, if there’s time. And if it
had already been done during site characterization,
which I’ believe and a lot of Nevadans believe it
should have been done,vwe'wouldn'; be worried about
whether or not there would be money to do it.

And I‘d also like to know if there’s any
possibility that things could stop if in fact this
laundry list of new scientific marvels 1like the
remotely operated vehicles and so forth don’t come
through or if when they do it’s a problem to get them

to work with all that heat or under a radioactive
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situation or something; Ié any of this stuff going to
be shown and going ﬁo bé shown working? The word,
"retrievability," is always thrown around, and I don’t
think that that would ever be demonstrated in any way
that it should be. But even these things that are now
going to be part of a'program that’'s required really
need to sort of be proven that they can happen and
that they will be paid for. Thank you.

MR. RYAN: Any other comments from members
of the audience?'—Mf.~Chairman, that brings us to the
end of our agéndé for the day, so I turn the gavel
back over to you, sir. Yes, I'm sorry? Please.

MR. BLINK: Revision Zero of the
Performance Confirmation Plan was issued in September
of 1997 in support of the viability assessment, so
we’'ve had a documented program that a lot of the issue
with this discussion about it starting in site
characterization is a semantics discussion, and I
think Debbie covered it well in her first talk. The
information flow from the data collected during site
characterization is in the system and the Performance
Confirmation Plan statesv that it will be used in
constructing the baseline for the future performance
confirmation activities.

So I don't see any issue with whether we
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had one earlier or not. We have had a data collection
program that was cdvered under site characterization
and that program is evolving to something that’s
called performance confirmation in 10 CFR 63 which
didn’t exist at the time that we were doing the site
characterization. So a lot of that could be
semantics.

On the financial bond qﬁestion, that’s an
interesting one, and it seems to me that we already
have a Nuclear Waste Fund, which the Congress
apportions, and if a condition of license is that a
Performance Confirmation Program that has been
included in the license continues, then it would be
more difficult for the people who control the purse
strings of doing the work to change the scope of that
work, because then we would be afoul of an issued
license. We could gét a étop work from the NRC if we
didn’t collect the data that we had promised in the
license application, assuming that that was made a
condition of the license in some way.

MR. RYAN: Any other comments? Questions?
Clarifications? Mr. Chairman? |

CHAIRMAN GARRICK: I ‘think this is
probably the end of the day. I will ask the Committee

members if there’'s any business matters they would
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like to take up at this point. We could certainly do

that, but otherwise I would like to adjourn for the

evening and pick up tomorrow morning at, what is it,

8:30? All right. With that, we are adjourned.

(Whereupon, at 5:02 p.m., the ACNW meeting

was recessed until Wednesday, July 30, 2003, at 8:30

a.m.)

(202) 234-4433
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D.C. 20555-0001

July 14, 2003

~ AGENDA
144th ACNW MEETING
July 29-31, 2003

TUESDAY, JULY 29, 2003, NRC AUDITORIUM, TWO WHITE FLINT NORTH
ROCKVILLE, MARYLAND

1) 9:30-9:40 AM. Opening Statement (Open) (BJG/MTR/NMC)
The Chairman will open the meeting and turn it over to the
Working Group chairman who will state the Workshop objectives
and provide a session overview.

WORKING GROUP ON PERFORMANCE CONFIRMATION PLANS FOR THE PROPOSED
YUCCA MOUNTAIN HIGH-LEVEL WASTE REPOSITORY (OPEN)

The purposes of the working group are (1) to increase ACNW's
technical knowledge of plans to develop and conduct performance
confirmation (PC) work for the proposed Yucca Mountain
repository, (2) to understand NRC staff expectations for
performance confirmation, (3) to review examples of performance
confirmation work being planned, (4) to identify aspects of
performance confirmation that may warrant further study, and

(5) to complement the previous working group session on
performance assessment.

2) 9:40-10:20 AM.  Keynote Presentation: What Should Be Measured During
Performance Confirmation? How Will These Measurements
Enhance Confidence Monf rmmg Predlcted Repository
Behavior? (Open)
2.1) Views on performance confirmation will be presented by a
: distinguished expert.
10:20 - 10:40 AM. 2.2) Discussion

10:40 - 10:55 A.M. *** BREAK ***

3) 10:55-11:258 A M. Introduction to Performance Confirmation (NRC's

Expectations Reaarding Content of PC Plans in a License

Application) (Open)
3.1) Presentation by a representative of NRC's Office of

Nuclear Material Safety and Safeguards (NMSS), Division
of Waste Management (DWM)
11:25- 1145 AM. 3.2) Discussion

4) 11:45-12:00 P.M. Introduction to Performance Confirmation (Open)
4.1) Presentation by a representatlve from DOE
12:00- 12:15 P.M. 4.2) Discussion

12:15 - 1:16 P.M. et LUNCH ***



2
5 1:.15-215P.M. - Decision Analysis Process Used to Develop a Performance
Confirmation Program (Open)

5.1) Presentation by a representative from DOE
2:15-2:45P.M. 5.2) Discussion

2:45 - 3:00 P.M. *** BREAK *+*

6) 3:.00-4:15P.M. Elements of & Performance Conﬂrmation Program - & Presentation
OFE's Selected Program and Its Components (Open)

6.1) Presentation by a representative from DOE
4:15 - 4:40 P.M. 6.2) Discussion

4:40 - 4:55 P.M. *** BREAK ***

7) 455-515P.M. Documentation and Further Development of the

Performance Confirmation Program - A Presentation on
ible Changes in the Next Revision of DOE's PC Plan (Open)

7.1) Presentation by a representative from DOE
5:15-5:30 P.M. 7.2) Discussion

8) 5:30-6:00P.M. Public Comments

WEDNESDAY, JULY 30, 2003, NRC AUDITORIUM, TWO WHITE FLINT NORTH
ROCKVILLE, MARYLAND

WORKING GROUP ON PERFORMANCE CONFIRMATION PLANS FOR THE PROPOSED
YUCCA MOUNTAIN HIGH-LEVEL WASTE REPOSITORY (OPEN) (CONTINUED)

9) 8:30-B:35AM. Opening Statement (BJG/MTR/NMC/HJL) (Open)
The Chairman will make opening remarks regarding the
conduct of today’s sessions.

10) 8:35-9:05 AM. RC's Risk Insights Initiativé and its Impact on Review of
Performance Confirmation Plans (Open)
10.1) Presentation by a representative from NRC's

NMSS/DWM
9:.05-2:30AM.  10.2) Discussion
11) 9:30 - 9:45 AM. NRC’s Acceptance Criteria in the Yucea Mountain Review

Plan, for Review of Performance Confirmation (Open)
11.1) Presentation by a representatwe from NRC’s

NMSS/DWM
9:45-10:00 A.M. 11.2) Discussion

10:00 - 10:15 A.M. **BREAK***

12) 10:15-12:15 P.M. Presentations by Representatives of the State of
Nevada, several affected Counties, the Las Vegas Paiutes, and
the Electric Power Research Institute (Open)

12:16 - 1:16 P.M. *** LUNCH ***



13) 1:15-1:45 P.M.

1:45-2:00 P.M.
14) 2:00-3:15P.M.

3:16 - 3:30 P.M.
15)  3:30-4:15 P.M.
16) 4:15-4:45P.M.
17)  4:45-4:55PM.
18) 4:55-6:15 P.M.

3

Research Perspective on Long-Term Testing for
Performance Confirmation - Development of an Integrated

Ground-Water Monitoring Strateay (Open)
13.1) Presentation by a representative from NRC's Office of

Nuclear Regulatory Research
13.2) Discussion

Working Group Roundtable Pane! Discussion on
Performance Confirmation (Open)

*+* BREAK ***
Panel and Committee Sumrham Discussion (Continued)
Public Comments |

Closi ments b Wofkin Group Chairman

Preparation of ACNW Report (Open)
Discussion of principal points in a proposed ACNW report on the
Performance Confirmation Working Group.

TJHURSDAY, JULY 31, 2003, CONFERENCE ROOM 283, TWO WHITE FLINT NORTH,

ROCKVILLE, MARYLAND
1) 8:30-8:35AM.

20) 8:35-9:30AM.

21) 9:30-10:00 AM.

10:00 - 11:00 A.M.
22) 11:.00-1145AM.

Opening Statement (Open) (BJGIJT L)
The Chairman will make opening remarks regardmg the conduct
of today’s sessions.

Risk-Informed Re u!ation for NMSS: Status Report and Plan
for Future Work (Open) (MTR/HJL)

Briefing by and discussions with representatives of the NRC
NMSS Risk Task Group regarding the current status of risk-

informed regulation for NMSS and the plan for future work.

Summer Intern Project (Open) (STG)

The ACNW summer intern will update the Commitiee on the status
of her project titled "Assessing Mode! Uncertainty in Performance
Assessment”.

**BREAK***

ACNW September Retreat (Open) (BJG/MPL)

Members will finalize plans for the Committee's September
retreat which is scheduled during the 145" meeting
(September 16-18, 2003).
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23) 1145-12:15P.M.

12:16 - 1115 PM.

24) 1:15-2:30P.M.

25) 2:30-545P.M.

26) 5:45-6:00 P.M.

6:00 P.M.

NOTE:

4

Committee Visit to Yucca Mountain (Open) (BJG/MPL)

The Committee will finalize plans for the Yucca Mountain
Site visit scheduled for the 147" meeting (November 18-20,
2003). '

***LUNCH***

Preparation for Meeting w1th the NRC Commissioners (Open)
(BJGNTL)
The Committee will discuss proposed topics for the ACNW
meeting with the NRC Commissioners which is scheduled for
Thursday, October 23, 2003, between10:00 a.m. and 12:00 Noon.

Preparation of ACNW Reports (Open)

Discussion of the proposed ACNW reports on:

25.1) Performance Confirmation Worklng Group
(MTR/NMC)

25.2) 2003-04 ACNW Research Report (MTR/RPS)

25.3) Briefing on the HLW Risk Insights Initiative and the
Risk-Informed Issue Resolution Process (BJG/NMC)

25.4) Role of ACNW in Yucca Mountain License Application
(BJGMPL)

25.5) Risk-Informed Regulatnon for NMSS (BJG/HJL)

Miscellaneous (Open)

The Committee will discuss matters related to the conduct of
Committee activities and matters and specific issues that were
not completed during previous meetings, as time and availability
of information permit.

Adjourn 144™ Meeting

- Presentation time should not exceed 50 percent of the tota! time allocated for a specific item.
The remaining 50 percent of the time is reserved for discussion.

- Thirty-Five (35) copies of the presentation materiéls should be provided to the ACNW.

- ACNW meeting schedules are subject to change. Presentations may be canceled or
rescheduled to another day. If such a change would result in significantinconvenience or
hardship, be sure to verify the schedule with Mr, Howard Larson at 301-415-6805 between
8:00 a.m. and 4:00 p.m. prior to the meeting.
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