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8:34 A M
CHAI RVAN  GARRI CK: It's time for the
i nvocati on.
(Laughter.)
Good norning. The neeting will come to

order. This is the second day of the 144th neeti ng of
t he Advi sory Committee on Nucl ear Waste. M nanme is
John Garrick, Chairman of the ACNW The ot her Menbers
of the Conmittee are M chael Ryan, Vice Chairman
George Hornberger and M1t Levenson. Dr. Ruth Wi ner
is at this neeting as an invited expert.

Today, we're going to continue what we
wer e doi ng yesterday and that i s continue the working
group on performance confirmation plans for the
proposed Yucca Mountain high-level waste repository
and Neil Coleman is the Designhated Federal Oficial
for today's initial session. The neeting is being
conducted in accordance with the provisions of the
Federal Advisory Comm ttee Act.

W have received no witten comments or
requests for tine to nake oral statenents fromnenbers
of the public regarding today's sessions and should
anyone wi sh to address the Comm ttee, pl ease make your

wi shes known to one of the nenbers of the staff. And
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as usual, we request that the speakers use one of the
m cr ophones and i dentify t hensel ves and speak clearly
so that they can be readily heard.

As you recall, Dr. Ryan of the Conmittee
is chairing this session and wit hout further ado, |'m
going to turn the neeting over to M ke.

MEMBER RYAN: Thank you, John, |'m going
to start by saying thank you again to everybody who
presented yesterday. | thought it was an extrenely
useful and informative session and hopeful |y today
will be equally as useful and informative. W have
several presentations by interested parties, the NRC
and others and | think this wll be an equally
i nformative day.

W thout further ado, 1'dliketointroduce
our first speaker who will be TimMCartin of the NRC
staff. Thistitleis "NRC s Risk Insights Initiative
and Its I nmpact on Review of Performance Confirnmation
Pl ans. "

Good norning, Tim wel cone.

MR. McCARTIN:.  Good norning, thank you.
It's good to be here. Today's presentation actually
fulfills two different roles. One is certainly
providing information today to the people of this

wor kshop wi th respect to approaches we have for risk-
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i nf ormed performance confirmation. Inabroader sense
for the Commttee, | would like to point out for about
the last year, year and a half or so, we've been
updating you on the status of our risk-informng
activities in general. And as you know, we conti nue
to evol ve and seek ways to i nprove and cl arify how we
intend to risk-inform our activities here at the
Conmi ssi on.

And this is installnment nunmber four or
five. | don't keep track, but as you know, we have
been presenting these and so you will see in this not
only information for the workshop, but sort of a
status of where we're at with these activities and
where we're headed for in the future. And so it's
really -- it serves two purposes. Ilt's a tinmely
presentation in that sense and Dave Esh and | worked
together to prepare a couple of exanples of our
approach that we'll go through shortly.

May | have the next slide?

(Sl'ide change.)

MR. Mc CARTI N: In terns of ny
presentation, I'll give sone small|l perspective on the
performance confirmtion. Jeff went over the

regul atory aspects yesterday. He's going to go over

t he revi ewpl an aspects after ny presentati on here and
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so nost of that is going to be covered very well by
Jeff, but 1'Il give sonme -- a brief perspective. Then
"1l explain our approach for risk-informng, give a
coupl e of exanpl es, one engi neered, one natural and
then finally summari ze at the end.

Next sli de.

(Sl'ide change.)

MR. M CARTI N: In terms of perfornmance
confirmation, the first part -- there's really three
aspects from a risk-inform ng standpoint. One,
certainly as Jeff went through yesterday, to eval uate
t he adequacy of the information used to denonstrate
conpl i ance, and | know sone question was raised, the
word safety does not appear in subpart Fand | wll
point to the second tick under that first bullet. The
word "barriers" does appear in the subpart F and t hat
really is the connection with safety. W' re |ooking
at barriers inportant to waste isolation. |If you're
important to waste isolation, it's inour mnd, it's
self-evident that it is inportant to safety.

Next, very inportantly, that sane subpart
F, you provide data where it's practicable and | think
Chris Wi pple got into that very well yesterday. You
want to have things that are doable. You don't want

to prom se things that can't be done.
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And we al soidentify, there's avariety of
different ways to get performance confirmation
information, beit insitunonitoring, | aboratory test
field tests, etcetera, and that just as a backdrop.

Next sl i de.

(Sl'ide change.)

MR. McCARTIN: Risk-inforned. Wen we're
doing risk-inforned here, | think we are really
| ooking at the risk significance of each of the
barriers and there's no question that you're | ooking
at the relationship to the dose. However, it's very
inmportant that it isn't just the dose cal cul ation
One mght argue that what if DOE could very
confidently denonstrate that no waste packages w ||
fail within the first 10,000 years. Does that nean
t hese ot her barriers don't have any ri sk si gnificance?
| would say no. It doesn't nean that. That the
saturated zone still has a retention capability that
we woul d expect to see denonstrated in the spirit of
the nultiple barriers and that's why we're really
| ooki ng at the potential risk significance. Wen the
packages eventually leak and | don't think anyone
woul d say that eventually they will [ eak, what is the
capability of the other barriers? And so that's why

we try to focus on the risk significance of each
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barrier and it's a relative kind of thing. Not the
absol utely.

Clearly, if no waste packages fail or if
one wast e package fails, the risk significance of the
other barriers in that sense is if you just | ooked at
dose, woul d be very small because the overall risk is
very smal |

So it's a broader concept that you'll see
in nmy exanples a little better what's neant there.
Certainly, Dr. Garrick brought up the uncertainty and
you have to consider the uncertainty in estimtingthe
performance of the barriers.

Thirdly, we want to point out DOCE is
required to describe and identify the repository
barriers. M presentation today, |'m making use of
some of our performance assessnent results, but
ultimately it is the responsibility of the DOE and we
wi || be | ooking at the DOE' s conpl i ance denonstrati on.

Wth that, 1'll go right to the approach
that we're | ooking at and clearly | want to enphasi ze
the word iterative, primarily because you can see we
start wwth risk significance. Wll, the only way you
can start with risk significance is you' ve already
done sone cal cul ati ons. You' ve al ready done sone

anal yses and as the status of where we are today, the
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ri sk significance |l' mtal ki ng about hereisreallythe
risk baseline report that we provided to the
Conmmi ssion. That's our starting point today, if you
will.

We have some ri sk significance that we've
described to the Comm ssion. W' re going to be using
t hat risk significance, | ook at the quantitative basis
for that risk significance. Clearly, we've already
done the analyses, but as | pointed out, this is a
iterative process and |'mgiving the status of where
we're at. The Conmittee is aware that we, in Cctober,
we intend to provide an update to what we've given to
the Conmmission that will include a nore explicit
di scussi on, explanation of the quantitative anal yses
i ncluding the uncertainties.

When you have that information, the
guantitative basis, | ooking at the uncertainties, you
should be able to identify inportant paraneters,
nodel s, assunpti ons. It was correctly pointed out
yesterday that you always when you're using the
performance assessnent code, you always want to be
awar e of assunptions, sone of which excluded certain
processes. You need to consider that, those
assunptions al so when you're | ooking at what are the

i mportant features of ny assessnment of denonstration
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of conpli ance.

And finally, and I borrowa word fromDr.
Garrick that he used oh I'Il say at | east a coupl e of
years ago, maybe earlier, but ultimately when you have
-- you'veidentifiedfromyour anal ysis, theinportant
nodel s, paraneters, assunptions, what's the evidence
supporting these nodels? Once you look at the
evi dence, you then should be able to | ook at what are
the things | would like to confirn? And that's sort
of our thinking right now of the process we're going
togo throughinternally intryingtorisk-informthe
performance confirmation. Like | said, this up here
is that risk baseline report and we'll be walking
through it to get tothis point where at the end we're
| ooki ng at the evidence and what makes sense from a
confirmati on standpoint.

Next sl i de.

(Slide change.)

MR. McCARTIN: To explainthis process, if
you will, with a couple of exanples, 1'll have an
engi neered exanple and a natural system exanple.
Peopl e al ways get nervous when -- | don't knowif it's
just ne, but when | think the staff here present
exanples to the Commttee and we aren't -- we don't

want to see -- we aren't inplying DOE come back
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exactly with our exanple and that's approved by
default. We are giving these exanples in a way to
denonstrate the process. W are still thinking about
this. These exanples do not represent some type of
regul atory acceptance. Certainly, it's the DCE safety
case. W're |looking at our perfornmance assessnent
here. And so it's just a caution that we think the
exanple is good in terns of giving you an i dea of how
the process should work, the particulars of the
exanpl e are not, shoul d not be construed as regul atory
acceptable in any way.

Wth that, let me gotothe first exanple.

Next sl i de.

(Sl'ide change.)

MR. McCARTIN.  And we're | ooki ng at spent
fuel dissolution. |In our risk insights report, this
was a high risk identified item The dissolution of
the waste affected a lot of the radionuclides,
essentially all of the radionuclides and we saw t hat
it could vary, the dissolution fromhundreds of years
to hundreds of thousands of years. There is a
significant potential effect on performance, due to
the dissolution rate of the spent fuel.

Next slide.

(Sl'ide change.)
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VR Mc CARTI N: In terns of t he

quantitative basis, we've used existinginformationin
devel opi ng our TPA code. Right now, in terns of the
code itself, we have four different dissol ution nodel s
and goi ng to one based on natural anal og i nformati on,
anot her one based on secondary m neral formation and
a couple that are dependent on the water chem stry.
So we're covering a range of potential different
things andthisisinportant, these alternative nodel s
a coupl e of which are based on different chem stries,
we don't necessarily have the explicit chem stry in
t he TPA nodel, but we try to represent the effect sone
of these chem stry aspects of the environnment inside
t he wast e package coul d have on the rel ease.

Next sli de.

(Sl'ide change.)

MR. M CARTI N: In ternms of the -- what
does this nean in terns of performance and |
apol ogi ze, the colors are not especially great onthis
slide. They were done as nmuch to make a bl ack and
white xerox to look a little better, and boy, it's
really hard to get colors to work well. But the net
effect is you can see we have approximately a two
order of magnitude variation in the dose due to the

different rel ease nodels. So once again, a fairly
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significant effect on the performance.

Going to the next slide --

(Slide change.)

MR. McCARTIN: In ternms of the potenti al
i mportance of the rel ease nodel, you have to consi der
thelimtations and once again | will point as nuch to
wat er chemi stry as a nodel uncertainty and that's why
we have the different conceptual nodels.

There is certainly paraneter uncertainty
with the dissolution rate, but why did we have four
di fferent conceptual nodels? Part of it was due to
wat er chem stry, the Schoepite nodel was a secondary
m neral formation, but there's different processes to
be considered in ternms of the dissolution rate and
t hese are the kinds of things, they tend to be fairly
i mportant. They're seeing a coupl e of order magni t ude
effect.

Next slide.

(Slide change.)

MR. McCARTIN: In terns of sonme of the
evi dence we now have, what supports these nodels and
you'll renmenber Dave Esh showed the Committee a
simlar slide in a previous workshop that in terns of
putting sonme paraneters tothe pre-exponential termof

our two nodels, the first two nodel s there which were
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-- sone of which is due to the water chem stry. You
can see there's different solutions considered and
there's different dissolution rates depending on the

test net hod, etcetera.

This is -- the information that you have
avai |l abl e supporting sone of those nodels. | haven't
shown everything, but the idea is to -- we've shown

what's inportant, be it the chem stry, the rates,
et cet era. Look at the evidence you have. Pi ece
together all that evidence and try to get a sense of
what kind of information there nakes npbst sense to
confirm

And sothisis alater stepin our process
and it's just the exanple, we want to tie the evidence
we have up t hrough the i nportance to the nodel, to the
dose cal cul ati on and then | ook at the candi dates for
confirmation.

Next sli de.

(Slide change.)

MR. McCARTIN: |'m now going to nove to
the second exanple which is the retardation in the
al luvium the natural system versus the engineered
system the dissolution of the fuel

Once again, thisistheretardation of the

al luviumand our risk baseline report was a high risk
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aspect of the performance cal cul ation. The
retardation, the alluviumhad the potential to del ay
novenent for a vast majority of the radionuclides for
very long tine periods, thousands, tens of thousands
of years and longer. For the nuclides that tend to
absorb, neptunium anericium plutonium clearly
i odine and technetiumare not in that mx. They're
unretarded. They are a small fraction of the overall
i nventory of the repository.

Next sli de.

(Sl'ide change.)

VR. Mc CARTI N: In terns of t he
quantitative basis, once again we're using existing
information that's out there. Most of thisis -- a
ot of it isthe DOEinformation. There's information
on specific radionuclides with respect to | ooking at
crushed tough anal ogs, literature values. There al so
is support for the conceptual nodel. There is sone
experimental evidence supporting sonme of the key
assunptions in the KD approach, nanely a |inear
i sotherm and fast and reversible sorption.

Here's one of those itenms I'll point out
that we don't have alternative nodels here. W have
a range of KDs, as you'll see, but we don't have

alternative nodels, but there are aspects of the
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nodel , of the conceptual nodel that coul d be supported
interns of the linear i sothermin fast and reversible
sor ption.

Next sli de.

(Slide change.)

MR. McCARTIN.  Once again, the Commttee
in previous neetings has seen this slide. There's a
| ot of nunbers here. There's -- but basically it's a
sensitivity analysis of retardation in the alluvium
and there are a couple of things we varied. One was
the flow path in the alluvium one kil ometer versus
five kiloneters, alonger path versus a shorter path.
And we al so varied the retardation factor or the KD
with a slight transformation froma | ow value to the
hi gh val ue of the sanple range in our TPA anal ysis.

As | mentioned, technetiumand i odine are
assuned to be unretarded, so it's not too surprising
t hat between | ow and high, it's the same nunber, they
cone out the sane. There is sone difference between
five kiloneters of alluviumversus one kiloneter. |If
we go down to the bottomtwo, americi umand pl ut oni um
you can see the delay tinme and | guess | shoul d have
mentioned, this is a delay time and it's a tine it
takes once aninitial rel ease goes into the saturated

zone, howlong before that initial rel ease gets out of
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the saturated zone. So let's say at the first tinme
t hat radi onucl i des appear inthe saturated zone, let's
say one curie goes in, how long does it take before
one curi e conmes out of the saturated zone? That's how
we' re defining delay tine.

There are two aspects. These nunbers,
obviously, are very long. There's two parts to the
rationale for this. For americiumand plutonium the
sorption values, the KDs, are nuch higher than the
other three, but there's also another big aspect.
These do represent, between the two of them75 percent
of the curies in the repository, but they al so have
short half lives, relative to these three. And so as
you delay sonething, it starts to decay and if one
curie went into get one curie out, the KDto delay it
beconmes even nore effective with a shorter half life.
It decays away as it's being transported. So that's
a significant part, in addition to the fact that the
KD val ues actually are quite a bit longer. But you
can see for anericium plutoniumare well over tens of
t housands of year, all of them

Neptunium you can see for the |ow
between the low and the high KD, there's a fairly
signi ficant range there, at thel owend, approxi mately

a thousand years; at the high end, quite a bit | arger,
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much larger than ten thousand years. A rather
significant difference.

Li kew se, even for -- it wasn't that
significant, one aspect of this that was interesting,
whet her it was one kil oneter or five kiloneters. You
can see the difference wasn't as dramatic as | thought
it mght be. Part of that is be aware that when we go
from one kilonmeter to five kiloneters, we aren't
shortening the path by four kilometers, but four
kilometers is now fractured rock, rather than
alluvium soit'sstill atotal path of 18 kil oneters.

One of the things that hel ps or del ays the
neptuniumis matrix di ffusion and neptuni umhas a KD
in the rock matri x whereas iodine and technetium do
not and so even though the alluvium path is
decreasing, thefracturedrock pathisincreasingwth
matri x diffusion which is partly responsible for not
bei ng that nuch difference.

Next sl i de.

(Sl'ide change.)

MR. MCCARTIN: In ternms of the potenti al
i nportance, certainly for the alluvium the extent of
the uncertainty, what you saw with those 3 to 5
radionuclides is three very different behaviors.

First, you have a zero KD for iodine and technetium
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In ternms of performance confirmation, you can't have
a |l ower KD and so do you -- is there a need to confirm
a KD that's at zero.

Next, the range of KD seens to be
uni nportant for anmericium As you sawfor that range,
it was greater than 100, 000 years, whether we were at

the low end of the KD or the high end. And so

depending -- you want to bring that in to your
confirmation activities. It's extrenmely, you're
mainly -- is that | ower bound adequate, not the upper

bound, isn't that inportant. That's another piece of
information you bring in to risk-informng your
confirmati on activities.

However, the range for neptunium was
significant. Neptunium has one of the highest dose
conversion factors for the radionuclides in the
repository. It has alarge inventory and as you saw,
the range of KD resulted in approximately a thousand
year travel time versus on the order of tens of
t housands. That is a potentially significant at risk
significant aspect.

As | said, we had certain assunptions
about this nodel, sorption is fast and reversible.
There's al ways assunpti ons about the changes in the

bul k chemistry along the transport path. W are
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assum ng the chem stries don't change. W do sanple
pHin the saturated zone and so we have an effect of
a range of different pHs, but we're not |ooking for
hal fway through the transport tine, it reverses and
changes to a different value. It's constant for the
entire transport period.

So those are things that potentially are
important. How is the chem stry going to -- in the
saturated zone vary?

Next sli de.

(Sl'ide change.)

MR. McCARTIN. In terns of the kinds of
evi dence, there's certainly informtioncurrently bout
t he m neral ol ogy about the all uviumthat we've used in
| ooki ng at appropriate KD val ues. There's been water
chem stry nmeasurenents of the alluvium pH and ionic
strength and there's been for the neptunium as well
as ot her radionuclides, but there have been sone bad
sorption tests and some dynam c tests for neptuniumto
gi ve you a sense of whether there's the reversibility
fast and reversi bl e sorption reactions, etcetera, to
help with the confidence in the conceptual nodel.

That's the two exanples, as you can see,
and |'mnot trying to suggest that we've covered al

t he bases here, but it's a desire to wal k t hrough the
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t hi nki ng process and that's what |'ve tried to show
that ultimately | think as Dr. Garrick pointed out to
us, I'll say a couple of years ago, what's the
evidence? W want to be able to trace through our
risk insights all the way to the evidence and give
t hat cl ear |inkage so peopl e can see what information
is supporting what inmportant parts of the safety
assessnent . W think that is how you get to
performance confirmation.

Clearly, thisisaniterative process. W
are not -- we hope to get to this point, I'lIl say in
t he next six months to where we have docunented al
t he way t hrough, but it's one of those things that you
certainly continue to update your information and go
back to the top and go t hrough t he system but we want
to be able to show this clear linkage all the way
t hrough the systemfromrisk i nsights to the evi dence
and to ne woul d provide a traceabl e path for revi ewi ng
performance confirmation.

Next sli de.

(Sl'ide change.)

MR. McCARTIN. Summary. |'ve pretty nuch
said nost of this, but we certainly, we start at the
topwithriskinsightstoidentify theinportant areas

for consideration for performance confirmation. W
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certainly have to | ook at the uncertainties. It's an
evi dence based approach. You want to be able to get
at the bottomto where whoever i s | ooking at your idea
of what needs to be in performance confirmation, they
can see that |inkage between t he evi dence you have and
the assunptions and their -- how they inpact the
saf ety assessnent.

There's always -- this last bullet is
there. There's always this tension between realistic
and conservative assessments. As was indicated for
the retardation in the alluvium iodine and
technetium both ourselves and DOE, both assune are
unretarded. Sone people would say iodine does have
sone retardation. Technetium rmay have sone
retardation. And that mght be true. But if the
Departnent, in that area, other areas, elects to take
a conservative approach because they do not want to
coll ect any further information, that is part of their
approach and from a safety standpoint, if a
conservative value is still acceptable froma safety
perspective, that's reasonable for the NRC to nake a
deci sion with that kind of approach.

And so there is a recognition that
depending on the DCE safety assessnment, certain

abstractions will determ ne and their approach wll
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determ ne, have arole inidentifying what needs to be
confirmed and what doesn't.

Fi nal slide.

(Sl'ide change.)

MR. M CARTI N: This is nore for the
Conmi ttee t han necessarily the workshop. O her peopl e
may be interested. In terns of where we are, as |
indicated part of this approach is we have tried to
keep the Conmittee informed of our progress as we go
t hrough our risk inform ng activities. This is one of
t hose presentations for that purpose. As you know,
the risk insights' baseline was provided to the
Conmi ssion recently. W are on the hook, as you say,
toin Cctober to provide a final report with respect
to the risk insights that will be based on the risk
baseline, but it will provide the nore quantitative
bases and we probably wll identify further
cal cul ations we need to do. | won't say that we have
t he best cal cul ations in-house. | think nost of the
-- the risk insights we based on sone anal yses we' ve
done, but wll identify further ones, but in the
October tine franme, we'll have that quantitative
basi s, di scussion of uncertainty and further
quantitative work to inprove our quantitative basis.

That will be updated as appropriate. However, even
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with that October deliverable in our «closely
approaching, we are thinking of these next steps,
t hese next steps, nowthat you have that quantitative
basi s.

What ' s t he evi dence that's supportingthe
i nportant paraneters and assunptions? And | think
that, tone, is the nore fascinating part of the work.
Al'l this other stuff is just to get you to where you
can now exam ne t he evi dence and go back and say gee,
what do | need to |l ook at further, etcetera and | --
like | said, this is Tim MCartin speaking, the
managenent, but | think we will have some i nfornmati on
to present in the next six nmonths in show ng that
trail to the evidence. And | woul d expect that at a
future tine we'll be com ng back to the Commttee on
that and this part of the slide is talking nore to our
continual dialogue of keeping you infornmed of our
process of risk-informng and with that I'll stop.

MEMBER RYAN: Thanks, Tim Let me start
by just comrent. | think it's inportant to enphasize
that your iterative comrents, being an iterative
process are inportant. To ne, that neans that you're
| earni ng as you go which is very good and that finding
out newinformation at sone poi nt downstreamfromthe

starting gate isn't failure. It's actually a good
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t hi ng when you identify inportant information as the
process of all. So that's, | think, sonething we al
ought to think about, and two, that that process |
think your min point is can well inform the
performance confirmation process itself.

Am | summarizing that well?

MR. MCARTIN:.  Yes, absolutely. And I
really appreciate that. | add slightly in the sense
that that's why we get nervous soneti mes about com ng
up and presenting nunbers tothe Conmttee and clearly
this is a work in progress. Have we thought through
all the aspects of this? No, we haven't. W think
t he nunbers we presented and the informati on we gave
you gi ve you a better sense of the process we'll work
forward through and it's the iterative sense of that.
We aren't suggestingthat those nunbers, is everything
correct that we've presented? W' re working through
that. | nean obviously the cal cul ati onal nunbers are
correct, but there could be other aspects of the
nodeling that we haven't identified. Sone we've
identified that, oh gee, it shouldn't, but we think
it's helpful for the Commttee to see that and that's
why we have our caveats.

MEMBER RYAN:. It begs the question then

how do you bring closure to any particular iten? Wen
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have you iterated enough on a particular item and
maybe you coul d explore that thought just a bit for
us.

MR MCARTIN:. That's where | think ny
i dea of going to the evidence is really the closure
point. Wen we get to that point, okay, what is the
experinmental evidence that we have? And how does t hat
relate to the inportant assunptions? And that's where
| think where the Conmittee and ot hers, our managenent
needs to see, what is the logic there? Wat do you
see or don't see in that information that you need
nore, you want to confirmthis or whatever. And that,
| think, it really gets back to sonmething I'll point
to something of Dr. Garrick. W go back to the
transcripts. Hi storians can go back to the
transcripts, I'll say in the two to three years ago
brought up the word evi dence based.

| think that, in my opinion, that's what
we have struggled to try to convey is what is the
evidence and how does it relate to the inportant
assunptions. And that what this approachistryingto
get to. Once people see that, we may di sagree as to
whet her well, | think we're done. They say no, you're
not done. But as | ong as peopl e can see the rational e

and t he | ogi ¢ behi nd what was done and howit rel ates
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to the performance, | think that at least is up for
review and scrutiny. But | think getting to that
where we could point to the nore directly than | did
today to the evidence. At least that's the desire.

MEMBER RYAN: Great, thanks. Any conments
or questions fromany of you?

MEMBER HORNBERGER: Tim first, | guess |
shoul d repeat your caveat to save you from doi ng so.
| recogni ze that these exanpl es are just exanpl es and
we're follow ng a thought process and by asking you
questions related to the exanples, | don't want to
i nply anything el se.

MR. McCARTIN.  Ckay.

MEMBER HORNBERCGER: There i s no regul atory
conm tnent here, shall we say. Nevertheless, what |
want ed t o do was expl ore, because t he exanpl es | think
are useful. As you know, | find exanples useful. And
|"d like to explore the inplications for performance
confirmation. So if | take your exanple of fuel
di ssolution and for the sake of argunment, let ne
hypot hesi ze that the DOE uses a range of dissolution
nodel s that you have, | know they don't, but let's
assunme for the nonent that they're using the same
t hi ng.

So they're using the sane evidence and
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they're using the range. And now they cone forward
with a performance confirmation plan. | can picture
this being anywhere from we wll keep tabs on
experinments being done worldwi de to see if there are
any deviations, all the way up to sone grand plan to
do ext ensi ve | aborat ory experi nentati on i ncl udi ng what
secondary mnerals mght control solubility and
devel opi ng a thernodynam c dat abase, etcetera.

How do you see your risk insights as
pl ayi ng i nt o where you woul d expect DOE to be on that
spectrumwi th their performance confirmation plan?

MR. M CARTI N: Well, it really would
depend on, in that curve | probably should have
poi nted out, but our base case nodel is one of the
hi gher curves. And so it is not one -- sone of those
alternative nodels, the secondary m neral nodel only
| owers the rel ease. And so, you know, for things that
they' ve shown gee, this is going to be lower, we
wouldn't | think the rigor for showing that
performance is better, is different than showing is
there something that could increase the dose.

And so there woul d be al ong those lines in
terms of the chemstry of the waters, have they
properly -- we saw a dependence on chem stry. Do

those nodels appropriately bound the range of
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different water chemi stries they expect. And nmaybe
t here woul d be sonme experinental work to see i f other
nore aggressive chem stries could occur that m ght
make the rel ease. Because it is sensitive, it m ght
make it even worse than what we have today. I t
depends on some of the assunptions.

Certainly, if they used the secondary
m neral nodels, that was their base case if you wll.
It is quite a bit | ower than the other ones. | think
in ny mnd there would need to be, we mght want to
see sone confirmation of the basis for the secondary
m neral nodel

| s that hel pful ?

MEMBER HORNBERGER: Yes, it is. | still,
yes, it is helpful. | think that the other part of
t he question that | think you answered toward t he end,
because if DOE, for exanple, does make an assunption
of let's say a very high dissolution rate that, and
t hen you m ght | ook at their argunent that they really
don't have to do any nore as potentially acceptable.

MR, McCARTIN:  Yes.

MEMBER HORNBERGER: The ot her questi on
have in | ooking at this, to go to your other exanple,
it strikes ne fromyesterday and today at |east in ny

own thinking, that an awful |ot of the perfornmance
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confirmation that we' ve been tal ki ng about seens to be
insituand inthe field. And | have this gut |evel
feeling that there m ght be an awful | ot nore of val ue
to be done in the |aboratory relative to expendi ng
t remendous suns i n buil di ng robots that may or may not
work to do nonitoring and unshielded drifts wth
unshi el ded cani sters.

Do you have any sense, if | |ook at your
second exanple, KDs, as to how you mght [ook at a
performance confirmation plan that in terns of a
bal ance between let's say |aboratory testing of
materials versus large scale tests in the field?

MR. McCARTIN. | will give you an answer
based on ny limted experience as a geochem st. |
will ask that | know we have geocheni sts at the table
that | will ask to correct ne or counter that.

Generally, in terns of the -- there's a
couple things you can do in the lab that are very
useful in terns of sone of the colum tests, dynam c
tests, to get a sense of is the conceptual nodel
right. Do we have a linear isotherm Do we have vast
and reversi ble sorption. So those | aboratory tests,
sone of which DOE has already done to support this
nodel . Ckay?

Wul d t here need to be nore done for that,
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"1l | eave that to the geochem sts to eval uate that if
just because, | mean that's the other part in terns of
the negotiation phase, if you will. If no further
i nformati on can be gai ned by doing additi onal tests,
| think it would not be worthwhile to ask DOE just to
repeat a test to get the same result, if we have a
hi gh confidence in the information that is already
t here.

It just seens pointless in nmy mnd that
you have to |l ook at performance confirmation as a
programwi th a m ssion. And the mssionis toconfirm
t hi ngs, the adequacy that there is some uncertainly
about. If there is sone stuff that we have enough,
why woul d we j ust repeat tests to get the same answer?

That is generically true, and | think it
j ust depends on the nature of the uncertainties, the
information, the tests, the state of the art that is
in the plant.

Certainlyinterns of thefield, there are
sone things, with respect to the KD as | indicated,
you can | ook at sone limted neasurenments of water
chem stry fromm neral ogy to give you a sense of the
KD.

But I will happily turnit over to either

Engl i sh Pearcy or Andy Canpbell fromthe NRC Center,
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if there's anything to add.

MR. CAMPBELL: One exanple of afieldtest
t he DCE did do was the seawel |s conplex. And if, for
exanple, in an application, there was extensive
reliance on sorption in the fractured rock, based on
the seawel | s conpl ex, then we would have to | ook at
the risk significance of that total conpared to the
ot her aspects of the system and also |ook at the
uncertainties associated with the sol utions they draw
fromthat. So that's an exanple of a field test that
m ght be appropriate for performance confirmation, if
it has high risk significance and if there's high
uncertainties involved in aspects of the test.

MEMBER LEVENSON: Yeah, Jim | had two
t hought s. One, vyou've introduced kind of a
significantly different thought, | think, than we
heard yesterday. Yesterday, the inplication was the
confirmation should confirmeverything. And you' ve
kind of introduced the thought that says if DCE is
willing to nore or |ess accept certain assunptions
that the NRC has made, doesn't want to take nore
credit for or is willing to use your values, the
confirmation may not be required. Is that the
situation?

MR. McCARTIN: | did not nean to inply
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that in that if they use our values. They have to
defend their values, and the fact if they pointed to
our PA, and every technical exchange we've had on
perf ormance assessnent, pointing to nunbers we use i s
not regul atory acceptance. That is not a technical
basis for the Departnent. So | didn't nean to inply.
And | don't think in ny mnd philosophically, it is
not a newidea. |[|'Il point to the one statenent, |
was at the sanme neeting as Jeff Pohle was with John
Aust i n.

The NRC i s not in the business of asking
licensees to do things that are silly. And any tinme
alicensee is doing sonething silly, they should cone
and talk to us because that is not the intent of our
regulations. And that's ny last thought. And I'lI
give an exanple, and | don't know if it, I'm not
saying it is going to turn out to be true. But as an
exanple, let's say the KD for neptuniumis based on a
colum test. That is state of the art. That is the
best way to get the KD for neptunium And the DOE has
done extensive testing in the license application for
determ ni ng t he KD of neptuni umin these colum tests.

| f the NRC says gee, there's nothing nore
to be done here, would we say well, but it is an

i mportant paranmeter, so we want you to redo those
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tests once again. | in ny opinion, | don't think the
regul ation requires that.

If it is just a matter of the testing
technique, did you do this test right, | think we
woul d have determined that in the review of the
license applicationis a possibility. To just repeat
a test, do they have to repeat every single test
they' ve done. It is not ny inpression of perfornmance
confirmation that they have to repeat everything. At
| east, | see nothing in the regulation that requires
t hat .

MEMBER LEVENSON: \What you're basically
saying is if there is substantial evidence for a
point, it doesn't just because it wasn't done as part

of what is called confirmation, doesn't neanit has to

be redone.

MR MCARTIN. Right.

MEMBER  LEVENSON: The purpose of
confirmation is to fill in wvoids and reduce
uncertainties. 1Is that --

MR. McCARTIN: Not to fill in voids and
uncertainties. It is a recognition that we will be

dealing with uncertainty in the |icense application.
Before you get to performance confirmation, you' ve

made a determ nati on that you have enough i nfornmati on
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to make a deci sion

I n ny m nd, what perfornmance confirmation
is now | ook at the information you use to nake that
deci sion and froma ri sk significant standpoint, which
| ooks at the wuncertainties in my mnd. VWhat
information should |I confirn? And if there's sone
i nformation, just because it is inportant, if doing
anot her test i s not goingto significantly change your
basi s, | don't knowwhy we woul d have t hemj ust repeat
the test for the sake of repeating, let's say a col umm
test for KDs where --

MEMBER LEVENSON: Ckay, | understand your
di scl ai mer about the nodels. Let nme conplinent you on
havi ng sel ect ed one nodel where the notivati on purvi ew
and DOE' s view are probably 180 degrees out. That is
inthings like the KD for iodine and technetium for
NRC since it is zero it can't possibly be any worse
than that. There's no need to think about changi ng.
But since iodine and technetiumare a significant of
the eventual dose, since alnost nothing is really
zero, there mght be alarge notivation for DOEto do
somet hi ng about it.

So | think that's a good exanpl e as t o why
they shouldn't just follow your exanples. Thei r

notivation mght be quite different.
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MR. McCARTIN:. Al though, as we've shown

t hough, it is inportant to recognize that iodine and
technetium while indeedthey do cause the early dose,
a nore significant dose is potentially there from
nept uni umthat dwarfs the i odi ne and techneti umdose.
And that's one reasoninterns, inm mnd of a safety
standpoint, |'mnot overly concerned about iodi ne and
technetium Do they get there first? Yes. But the

| arger potential dose is due to neptunium That's

partly why. lodine and technetiumare a very snal
fraction. You know, is it iodine, | believe it is
iodine. Well, technetium the dose conversion factor

is three orders of magnitude | ower than the neptuni um
dose conversion factor.

So there are aspects that, inall of this
we want to bring out in the report. And that's where
to me, you need to be, in fact sonebody put this on ny
door in my office, you need to be very careful -- sure
fire performance assessnent advi ce i nthat recogni zi ng
the potential risks fromiodine and technetium But
don't put blinders on to the neptunium which it is
del ayed right now beyond 10,000 years. But as we
showed in that exanple, there is a potential at the
lowend that it is a good cone-in, and it is a larger

potential risk item
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MEMBER RYAN:  John.

CHAI RVAN GARRI CK:  Just a coupl e of quick
cooments. Tim it seenms you got the nessage on the
evi dence i ssue.

MR. McCARTIN: Yes, | think it is very
useful .

CHAI RVAN GARRI CK:  The ot her thing | want
tonentioninthat regard, because you touched onthis
as well is that this issue of assunptions have been
descri bed as the curse of analysis. And | think just
as inportant as it istotry to connect the supporting
i nformati on and evidence to your results, it is also
inmportant to be as transparent as possible wth
respect to the inplications and significance of the
assunpti ons. And you tal ked about connecting the
supporting evidence to the assunptions. But we know
that some of the assunptions do just as you said.
They excl ude sone of the processes.

| think that this kind of becones a risk
comuni cation issue of making darn sure that the
assunptions are indeed understood, and the
inplications on the results are very clear. 1In the
early performance assessnents, we sawseveral cases of
where assunptions were made about things |ike

solubility, including the solubility of neptunium
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And you see early in the analysis, that that kind of
an assunption and then later in the analysis, the
uncertainty of solubility didn't contribute to the
ri sk because it was assuned to be constant.

So t hose ki nds of traps need to be exposed
very clearly. And so | would say the diligence that
you' ve applied to the evidence supporting information
shoul d al so be applied to maki ng the assunptions as
transparent as possible.

The ot her conment i s you i ndicated in your
nodel , there' s the explicit chem stry, for exanple, is
not in the nodel, but the effect is. | think that is
anot her category of sort of assunptions that need to
be nade very clear in ternms of what the consequences
are. There's been sone criticismabout sone of the
performance assessnent nodels, that they |acked
adequat e mechani stic nodels with respect to sone of
t he processes.

I"'m not advocating they ought to
necessarily be nore mechanistic, but | amadvocating
t hat when you use a surrogate for a mechani smthat you
need to be very clear on howthat affects the outcomne
and what -- how nuch uncertainly has been introduced
as a result of those actions.

MR. McCARTIN. Yes, absolutely. The four
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di fferent nodels for dissolutionpoint tothat effect.
One thing I'll say that when we do the quantitative
basis for our risk baseline, we are going to try to
bring into the extent possible, and everything is a
matter of time and effort, of course. But both DCE
perforns assessnent results as well as EPRI results in
terms of that quantitative basis. Because our risk
baseline is both on the spectrum of performance
assessnent results. And they're in the strength of
having the different nodels which do have sone
di fferent concepts.

You know, | point toone, matrix diffusion
in the unsaturated zone is nore prom nent in the DCE
nodel than in ours. And kind of oddly enough, matrix
diffusion is nore prom nent and nore significant in
t he saturated zone i n our nodel than we think it isin
t he DOE nodel . So having that in there and bei ng abl e
t o under st and why, some of that is assunptions in the
conceptual nodel, etcetera. | think our basis is
strengt hened by trying to account for these different
appr oaches.

MEMBER RYAN:. We probably have tine for
just one or two nore questions.

DR, VEI NER: This may be a sinplistic

concept that I'm trying to understand about

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

44

performance confirmtion. First of all, to your
comment about taki ng your exanpl es your comrent about
your not tal ki ng about solubility but a surrogate to
solubility. 1'd have to ask the EPRI | suppose, or
your performance assessnment, know why solubility and
the reaction rate of solubility, rate of solubility

and solubility equilibriumare very straight forward

chem cal concepts. So | see no reason why they
shouldn't be in the nodel. But that's neither here
nor there.

MR. McCARTIN: One thing on that. W do
have solubility limts in our nodel.

CHAI RVAN GARRI CK: | was tal king about
sone earlier nodels just as an exanpl e.

DR. VWEINER Ckay. The point I'mtrying
to make is find the point in both of these exanples
I"mtrying to do where you are really |ooking at
performance confirmation. And it seens to hit on in
sonme of your closing statements the confirnmation for
your first exanple, your solubility exanple is the
range of solubility appropriate, correct, or does that
need to be defined further or confirmatory experiments
yields sonmething different and you have to do the
whol e thi ng agai n.

In the second case, by the sanme kind of
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reasoning, is the range we're | ooki ng at appropri ate,
i s that what your experinments have yi el ded? Sonet hi ng
el se as far as the range. And | just encourage you to
identify very clearly what the confirmatory principle
for each.

MR. McCARTIN.  Sure, | would agree. Now
it was nerely the dissolution rate, not the
solubility, but that's not inportant. It is nore or
| ess we were trying to wal k through the process and we
haven't got to that |ast step where let's |l ay out the
evi dence. Wien we do that, that's the |l ogical stepto
take is what, given this evidence and understandi ng
how it evolves out of the risk insights, what is the
right things to look for confirmation and in what
manner ?

DR. VEINER: | think this m ght also help
you in conmmuni cating the performance confirmation

MEMBER RYAN. One | ast question for Tim
from Bob Ber nero.

MR. BERNERC. Tim yesterday we heard sone
specul ati on about the possibility of DOE reporting
performance confirmationresults or i nformati onto NRC
with some kind of a hierarchy of urgency. You just
descri bed an i ndependent reviewprocess, aniterative

overal | approach to risk informand trace down to the
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evi dence.

Wul d you agree that what NRC expects is
that DOE's process will be iterative tracing down to
t he evidence received from performance confirmation
and any ot her sources, anditerateinternally that the
results of performance confirmation aren't to be
presented to NRC unevaluated, but to be digested
within the DOE |icense applicant process?

MR. McCARTIN: | just want to be careful
with some of your words. |In terns of the degree that
DCE should. The process that we laid out | think is
one of that's |ogical, that you woul d want be able to
trace through down to the evidence and be able to go
back, and we woul d expect DCE to think through that,
whet her they do it in this manner, |'mnot going to,
there could be other approaches equally invalid.

In ny mnd, interns of if I'mthinking
t hrough the problem this is what | would want to do.
This logic makes sense to nme, but | think in our
revi ew of what DCE gi ves us, we would certainly think
t hrough the evidence back through the risk this way.

MEMBER RYAN: I would ask that panel
menbers perhaps hold their questions until alittle
| ater at our break time and maybe we can cat ch back up

with Tim | knowyou' Il be here for the rest of the
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day and tonorrowi s panel di scussion and questions, so
maybe we can hold the comrents until then. Next upis
again Jeff Pohle from the NRC who was wth us
yest erday and wel cone back

MEMBER POHLE: Thank you and good nor ni ng.

MEMBER RYAN: Good norni ng.

VEMBER POHLE: Bob raised the question
again, | think it suits well that this topic. Maybe
I"11 address your question about having to raise it
again. There's approximately 28 pages in the YMRP
that deals with confirmation and to put all the
criteria in there in a visually legible slide wuld
probably take 75 pages and |'m scheduled for 15
mnutes, so | wanted to keep this to a m ni num of
necessity.

An interest to the working group is
expectations. How do we conmuni cat e our expectations
to DCE, what we want fromDCE in terns of perfornmance
confirmati on? Looki ng back historically over 20 years
on the record in devel oping regulations in Part 60 to
Part 63, it is clear we knew there would be
uncertainties involved in this project. W knewthen
there would be uncertainties existing even after a
I i censing deci sion was made. So | think it was hoped

and i ntended that a performance confirmation program
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woul d really represent a continued or a continuous
confidence building process, not only for the
technical comunity but for the public in general.

At the highest level, | think our
expectation on DCE would be for a perfornmance
confirmation programthat chal | enges t heir perfornmance
assessnent, challenges the assunptions underlying
t heir performance assessnent. And our expectations
woul d be t hat DOE woul d t ake advant age of a permni ssive
regul ati on to devel op a programmanagenent process for
performance confirmation that woul d express this as a
m ssi on goal

O course, the devil is in the detail
And so the first challenge really is to determ ne as
aptly put yesterday what they want to do and why.
Next sl i de.

(Sl'ide change.)

MR. POHLE: Now the reviewplan is broken
up basically into four sections dealing with the four
primry sections of Subpart F. In the first area,
just we'll deal wth the general requirenents.
There's a nunber of criteria that harkens back to the
engi neered and natural barriers. And one aspect of
this area, 1'd like to stress the inportance of the

program managenent aspects. We've dealt with Tim
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dealing with risk, alot of the technical details and
the scenario that DCE realizes that they're going to
have to address in revision three.

But there's alot of opportunity in there
t o express what their provisions are for inplenenting
the program So | want to highlight that. W' Il have
to deal with potentially adverse inpacts to the
program establishing the baseline informtion,
noni t ori ng and handl i ng t he changes fromt he basel i ne,
terms for a periodic assessnent and updated
performance confirmati on plan. And that gets back to
M. Bernero's comrent. There's opportunity in here
for DOE to develop a strategy which allows for
peri odi c reeval uati ons, reassessnents, updating the
plan in terns of their own control and self
initiative.

So there's opportunity here for DOE to do
that. Let's go to the next slide.

(Slide change.)

MR POHLE: The next three areas are
revi ew. First deals with geotechnical and design
perimeters. The follow ng section deals with the
design criteriain the context of engi neered barriers
and then the last section deals with the waste

package.
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The two middle sections are simlar in
their structure and review plan. There's a |ot of
criteria, but internms of expressing our expectations
to DOE, the criteria in there deals with the sane
criteria points Tim just dealt wth, risk,
uncertainty, evidence. But it also deals with a
fourth point he didn't get into, and that is
nmet hodol ogy.

If you allow ne a nonent, I|'ll read a
couple of itens to see the way the | anguage i s used to
deal with these itens. For exanple, geotechnical and
design paraneters in the U S. Departnent of Energy
will rmonitor and analyze our selected using a
performance based nethod that focuses on those
paraneters that could affect health and safety. That
est abl i shes an expectation that their decision on what
t hey want to neasure you shoul d consider risk

Now questions arose there may Dbe
situations where and when do you stop the activities.
When do you know enough, when do you need to end it,
really deals with the question of uncertainty. Now
you try to address thisinthe criteriain your review
pl an, and there may well have been better ways to
wite it. But one criteria we would consider is DOE

has justified excluding any geotechnical and design
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paraneter that is inportant to waste isolation. And
part of the justification would be the evidence, that
is, what is the current level of uncertainty with
t hat . | can't think up an exanple, and perhaps
gravity. It may be inmportant in certain equations but
| can't see a significant need to do confirmatory work
on sonething that well known.

And we al so have criteria in these areas
dealing with the evidence. That is, there's a
requirenent in the rule DOE has to provide baseline
information and we will reviewthat and consider it.
That baseline as used in regulation basically is the
evidence. Andthecriteria, for exanple, the baseline
of selected geotechnical and design paranmeters
considered all data available at the tine of the
submttal. So we're going fromrisk, uncertainty, to
t he evi dence, and the end point inthe reviewwoul d be
a criterion like this, nonitoring, testing, and
experimental methods that are suitable for the nature
of individual paranmeters in terns of tinme, space,
resol ution, and technique. And there's a statenent
i nstrunment ati on.

So we go to the next step, which Timdid
not deal with in his presentation, that is getting

intoreviewof the detail ed testing nethods. And that
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basically is the process in this area, this area is
primarily dealing with the natural system Next
slide.

(Slide change.)

MR. POHLE: The next area deals wth
engi neered systens and conponents, which is really a
euphem smfor the engi neered barriers. And a sim|lar
process will be used by the staff. Qur expectations
are that DOE wll focus on those systens and
component s based on ri sk or inmportance to perfornmance
using the performance based analysis. They wil|
justify in a sense based on evi dence not doi ng work on
itenms that may be risk significant.

And certainly the last item reviewitem
woul d be getting into the details of the testing
nmet hodol ogi es. I just recalled Debbie saying
somet hi ng yesterday that the detail test plans are
probably not appropriate to put in a performnce
confirmation plan. | just wanted to say that's
sonething we can work with. | think the inportant
point is clearly these will be nmade available to the
staff and our only concern would be we have them
certainly for planned test enough tine in advance of
the test to do a review and eval uation and provide

comment. So that's not a big concern of m ne whet her
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they're in this particular docunent or not.

Let's go to the next slide.

(Slide change.)

MR. POHLE: WAste packages testing is a
bit different in that the decision was made that there
will be a requirenent to test waste packages. So
that's not based, let's say a detailed risk argunent
on a decision to test the waste packages woul d not be
needed. In this case, the review of the nore
straightforward into the technical details of the
types of tests to be done considering that type of
criteria in the plan. Let's go to the next slide.

(Sl'ide change.)

MR. PCHLE: One thing that | really want
to highlight is to do a review, we need an educated
staff. It is just not feasible to review a
performance confirmation plan w thout an overriding
context. The staff needs to be know edgeabl e about
DCE s identificationabout what the barriers are, what
the capabilities for the barriers are. The
outstanding concerns or issues in these areas,
i nformati on not uncertainties, the evidencerelatedto
these paraneters of evaluated risk evaluations,
i nformation from NRC generated ri sk eval uati ons.

So you can seereviewers will need this as
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i nput, and we understand it is aiterative, evolving
process. The difficulty we've had is it just hasn't
been feasible to put the level of detail in Tims
exanpl es explicitly intothe reviewplan. Cearly, a
product wll have to be developed that we can
communi cate these insights to the staff and to the
reviewers and use them as a source of a technical
basis for any concerns or conments that we would
address to DCE and their program

And | ast, the center i s a supporting group
for us and they have been doi ng work to enhance their
capability to review performance confirmation. Sone
of the work they're currently doing is generally in
the area of instrunmentation, in general, trying to
| ook ahead as the types of testing activities the
department may do and the instrumentation required,
nore | onger termtasks for doi ng some work on software
requirenents for future changes in conputer codes,
particularly a couple THC codes. You can see that
t hese performance confirmation activities can be very
long term

There wi || be data sets derived fromDCE' s
program and we're trying to have a very long term
vision on the type of tools we have used to eval uate

a rather substantial ampbunt of data. Those are the
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primary thoughts | wanted to highlight and |I'd be gl ad
to take any questions.

MEMBER RYAN: Sorry, any questions from
Menmbers? John? George?

MEMBER LEVENSON: |' ve got a couple, Jeff.
On your slide three, the general requirenents to the
objective is to identify tests to determ ne whet her
the natural barriers are functioning as anti ci pat ed.
How do you do that w thout putting failed waste
contai ners down into the repository in |arge nunbers?
How can you denonstrate that the barriers are
functi oni ng?

MEMBER POHLE: | was thi nki ng about that
actually last night based on your observation
yesterday. |In DCE s conment, you know they have 0.4
failures per realization and appear to have a program
that seened to try and observe or capture that 0.5
failures sonmehow i n an underground, active, ongoing
nonitoring schene. And that | was having trouble
with. Does that nake any sense? | don't think that
it is necessary tointerpret that statement as we need
to observe a failure. But then again you get into Dr.
Hor nberger's comment that when you do science, he
probably coul d repeat it better than| could, that the

negative versus the positive in your observations.
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I n any event, perhaps the way -- a way of
thinkingis abarrier functioning as anti ci pated woul d
be to look at surrogates, for exanple, in a waste
package. | thinkits life is really dependent on the
environnent it isin. And if one focused perhaps on
t he envi ronment, that provi des a confidence buil der in
terms of your projections of waste package failures
rather than --

MEMBER LEVENSON: Jeff, ny point was for
t he natural barriers. | couldvisualizetests for the
engi neered barriers, but the wording here is not to
say do tests which mght indicate whether natural
barriers woul d function. This says tests to determ ne
that the natural barriers are functioning. But that
can't happen until after you've had failures.

MEMBER POHLE: | think the perspective
woul d have to be on the --

MR. PEARCY: Jeff, it mght be useful --
this is English Pearcy fromthe CNVWRA. It m ght be
useful, Dr. Levenson, to renenber that the regul ati on
requi res such testing where practi cable. And where it
is not practicable, it would not be expected.

MEMBER RYAN: Jeff, just anot her conment.
| think it sort of gets to the point that we di scussed

yesterday that you really have to t hink about what is

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

57

t he purpose for a particular test or nmeasurenent or
suite of nmeasurenents, what is nmy goal ? You know, and
it has to be focused on sone particular aspect of
per f ormance, whether it i s natural barrier, engi neered
barrier, or whatever it mght be. And is there, you
know, a two-part use for it. Am | denonstrating
conmpliance in sone way? That is, howdo | relate to
the safety question in the safety case. And two, is
it scientific information that enhances ny
under st andi ng of the systenf? Maybe as a separate, at
| east parallel kind of |ine of thinking about howthe
systemis functioning. So if you tie these tests or
nmeasurenents, be they natural or engineered or
what ever it m ght be to those goals, it m ght hel p you
sort through that a bit.

Does that nake sense to you, Jeff?

MEMBER POHLE: Yes, it does. And | see
the review plans, it is the nature of who we are as
regulators, | guess. W' re very conpliance oriented.
DOE has put a process that is very clear, very
conpliance oriented. And that is good and that is
necessary. But when | spoke earlier about building
confidence, and really establishing a program to
chal | enge the assessnent and the assunptions, that

probably is not what, it doesn't translate well into
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the review plan. | just wanted to nmake that point.

MEMBER RYAN: Thank you. Questions from
Board Menbers?

MR. PARI ZEK: Richard Parizek. Just on
t his comrent, picking up on natural barriers. | was
going to ask this question of Timearlier really. It
says wel | | ook, what about groundwater flow? And he
was sort of suggesting that there would be difference
performance i f water stayed say infracture or faulted
ash on the one hand versus alluviumon the other. So
t he questionis you could go further with confirmation
testing to say that the groundwater fl ow path i s going
to be to the southeast, and finally south, or no, it
is going to go straight south and stay in basically
t he ash.

And that's an exanpl e of a natural system
that could be tested, right? Because perfornmance
depends upon know ng whet her it is going to go south-
east, get intothe alluviumor not. If it doesn't get
into the alluviumit is going to go sonewhere el se.
The sane woul d be are you going to get seepage into
drifts? | mean, can you convi nce yoursel f that you're
not going to have seepage or m ght you see evidence
that there is seepage. And that's again, something

can be tested. There are certain things seens to ne
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confirmation testing can address on natural barrier
performance that you depend on, but you really can't
wait around to find out whether it is working, right?

MEMBER RYAN: Jeff, nmaybe you can react to
t hat .

MEMBER POHLE: Yes, that sounds absol utely
correct.

MEMBER LEVENSON: | have a coupl e of ot her
guestions. On slide four, where you tal k about the
surveil l ance program which mght |ead to changes in
design or construction, is that intended to suggest
that nmaybe you'd like to see a staged repository
application?

MEMBER POHLE: There's nothing --

MEMBER LEVENSON: |If you want to change
construction, you can't do it after it is all done.

MEMBER POHLE: | plead an attenpt nerely
to conformwi th the | anguage in the regul ation, and
the underlying intent in that context, | would not
read that into it.

MEMBER LEVENSON: But | guess that's a
generic question. |If the staff has trouble reading
what the intent of theregulationis, it makes it even
alittle nore difficult for the applicant.

MEMBER POHLE: | think it just recognizes
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that again that downstream new information could
becone avail abl e, and you have to adapt to deal with
it.

MEMBER RYAN: Fol | ow-up comment ?

MR. CAMPBELL: This is Larry Canpbell.
Li ke any part of the regulation, be it nucl ear power
plants, the MOX Facility, or Yucca Muntain, when new
i nformati on becones avail able, the |licensee has the
responsibility to do an inpact analysis. Once that
analysis is done, if it nmeans sone design aspect of
the plan is inadequate, there may well need to be
rework of construction activities. O if the inpact
anal ysis shows there's no inpact, there would be a
non- or mni numinpact. So there's always a potenti al
when new i nformation conmes in, that it could inpact
design, construction, or sone operation or need be a
precl osure activity.

MEMBER LEVENSON: | think we understand
t hat . It is just an underground repository is a
little bit different than an above ground structure.
| guess ny question, which | had about evaluating
effectiveness of ranp seals and stuff, the answer by
the same thing, if practicable, you asked before.
have one ot her question and that is the nonitoring and

testing of waste packages including a plan for
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nmonitoring the condition of waste packages at the
geol ogi cal repository operations area, what does t hat
nean? Is that above ground or does that nean
underground? It doesn't say in the repository, which
i s what confused ne.

MEMBER POHLE: |If you have a noment, |et
Timl ook up the definition. It has been awhile since
| |ooked at the exact definition. Whet her t hat
i ncludes surface facilities by definition or not.

MR McCARTIN: It"'s everything.

MEMBER POHLE: | know it includes
subsurface. The questionis didit only refer to the
underground facility or does it include the surface
facility. Which inmplies --

MEMBER RYAN: John Kessler, question?
Comment ?

MR. KESSLER: | guess | just want to
observe that there seenms to be a fundanental
di sconnect between what NRC seens t o be enphasi zing in
performance confirmati on and gee, al nost everything
else for that matter. And what we heard yesterday
fromDCE, and that's the relative inportance as Chris
poi nted out in his open tal k between overall risk and
what we heard about risk inform ng, which | think is

really nore potential risk or perceived risk that
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really gets down to individual barriers. Al nost what
| heard in Tims talk, and now in Jeff's talk
describing what is in the YMRP. His enphasis is on
every single barrier, regardless of its individua
contribution to overall performance.

If DOEis calling it out as a barrier, it
seens as if NRC is going to ask them to defend it
equal Iy, whether it is the waste package or whether it
is the saturated zone. That is very different than
what we heard yesterday fromDebbie Barr and t he rest
of the DOE PC team 1in the sense that they were
| ooking at nore overall risk. Wat concerns ne is
there is now, there seens to be a | ot of enphasis on
every single barrier as long as it has sonme potenti al
risk reduction. It is therefore inportant.

To me, |' mconcerned what DOE i s proposing
is different than NRC is asking for in terms of
rel ative i nportance of individual barriersinterns of
| evel of detail that gets to George' s question about
gee, do you just have to followthe |iterature versus
doing a full blown experinmental systen? As well as
you know, how many tests do you do on waste package
versus saturated zone?

| mean, we heard from DOE yesterday.

Saturated zone was rel atively uninmportant fromthem
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We heard fromTimthis norning that saturated zone is
inmportant, and it is the perspective that the two
organi zations are taking that is fundanentally

different, that gets at not only perfornmance

confirmation, but | think the whole Ilicense
application as well. And the sooner that you two tal k
is better.

MR.  MCARTI N Yes, | guess -- Tim
McCartin, NRC Staff. | guess I'd like to respond a
little bit tothat. | don't believe we are di sjointed
fromoverall risk in what we're seeing. | understand

what you're saying, and | nmay not have been as cl ear
as | shoul d have been. But certainly we are | ooking
at, yes, the potential to contribute to overall risk.
And let nme just talk through this a little bit.

| nmean, one of the issues if you just | ook
at the performance assessnment of DOE, there is one
gquarter of a waste package failing over ten thousand
years. GQuess what? Nothing else matters in that
performance assessnent for ten thousand years.

| can do that on the back of the envel ope.
| cantell youthat therisk will always be acceptabl e
if all | have failing is one quarter of one waste
contai ner. However, there are in terns of safety for

arepository, thereisanmultiplebarrier requirenent.
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That requirenent is very inportant in our regul ation.
And t he question is what are the other things that are
going on in that system now, with respect to what if
nore containers failed? What is going on in that
syst en?

When you | ook at the overall risk, Il
say | look at neptuniumand that is the | argest dose
contributor. And with that, what is the reliance?
Now in our particular performance assessnment nodel,
and as | said we need to go through all the things.
There could be releases that affect neptunium
solubility limts could affect neptunium But also
part of that is the natural system the alluvium has
the potential to significantly retard the npst
i nportant radionuclide for overall risk. And that's
why neptunium we focus -- that is inportant.

Now with one quarter failing waste
package, it doesn't matter. It is never going to show
up. But it is thinking through that from a safety
st andpoi nt, what makes this repository safe, it isthe
one aspect as ny good fri end def ense-in-depth. That's
the nmultiple barrier requiremnent. W have an
engi neered system the waste package. The nat ur al
systemhas a contribution, and that's why that part is

there and of that natural system the alluviumis
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very, very inportant.

Soitisn't that we'retryingto carve out
for every barrier, because we would | ook at other
parts with -- how significant is this to the overall
dose? Alluvium KD in our nodel is very inportant.
But it will be what the Departnment is taking credit
for.

MR. KESSLER: Ckay, fair enough. I
recogni ze that the nmultiple barrier requirement is
there and we agree that it is a good one. Wat |'m
asking for is this degree of enphasis that you know,
George and Chris and a bunch of us have tal ked about
in the past couple of days. You know, Debbie has
given a proposal which is there at |east sone
performance confirmation activities for all the
barriers that they are at |east claimng right now
they're going to proceed into licensing with. And
however, the relative weighing of the anbunt of work
is based onthe rel ative overal |l risk inportance. And
so ny question to NRCis, is that what you have in
mnd in terns of a balance between overall risk and
barrier inportance? O is it sonmething else? | nean,
are t hey getting it fundamental |y right
phil osophically, let alone the details or are you

| ooki ng for sonething el se?
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MR McCARTIN. Well, we continue to talk

with the Departnment, but | believe they are giving us
the i nformati on to understand howthe capabilities of
their barriers relate to the overall risk. It is, |
wish it was a binary decision. Yes, no. It isn't.
There is a opinion, there is a lot of subjectivity.

MEMBER RYAN: COkay, | would like to close
this discussion up. W can certainly cover this in
t he panel discussion. W don't want to devote too
much into an individual debate.

MEMBER POHLE: Can | nake one cl osi ng?

MEMBER RYAN: Yes, please.

MEMBER POHLE: The debate is good, the
regulation is permssive and silent on such a fine
poi nt .

MEMBER RYAN:. And Jeff, | think you're
hitting on things that hopefully we'll bring out in
t he panel discussion as key points. | nean, this is
very fruitful, but to fair our next group of speakers,
we have six folks who will be speaking in two hours.
So we have a busy session ahead. | want to stay
exactly on schedule. Wew || start pronptly at 10: 15.
Thank you.

(O f the record.)

VI CE CHAI RMAN RYAN. Again, we have six
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speakers. | would ask each speaker to think about
their 20 m nutes, nmaybe perhaps using 10 or 12 m nutes
or so for comments and the remainder of that, 8
m nutes or so, for questions and interchange. And
we' | | hopefully get through the next two hours as wel |
as wth good information and relatively close to
schedul e.

First up is Les Bradshaw presenting Nye
County's vi ews on performance confirmation and rel ated
topics. Welcone, Les.

MR. BRADSHAW  Thank you.

12) PRESENTATI ONS BY REPRESENTATI VES OF THE STATE

OF NEVADA, SEVERAL AFFECTED COUNTI ES, THE LAS VEGAS

PAI UTES, AND THE ELECTRI C POANER RESEARCH | NSTI TUTE

MR. BRADSHAW | am very pleased to be
here. | appreciate you all folks with your public
service and serving on this Board i n these capacities.
We appreciate your efforts.

We are, of course, vitally interested in
performance confirmation. W are as interested or
probably nore i nterested than anyone i n the country on
the l ong-termsite performance and whet her it behaves
as advertised and whether it wll do what it is
supposed to do.

| would just point out that Nye County
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views the Yucca Muntain project as a planned
envi ronment al degradation project. It doesn't prom se
containnment. It prom ses rel ease of harnful material s
in a way that won't hurt anybody, with tinme and
di stance being our best allies inthis regard. So we
feel it's inmportant for wus to wunderstand the
mechani sns by whi ch harnful material s may be di sbursed
away fromthe repository.

We have to put this in the context of many
ot her activities happening within Nye County and on
the test site. W believe that we have been good
sol di ers over the years. And we believe that we can
wor k constructively with DOE and the nation on this
project if we can be involved with it.

We do urge everyone involved in this
project to reserve the right to get smarter as we go
along. And | believe we have heard that thene today
and yesterday as we have tal ked about this, that this
is a cunulative, iterative process, that we are
bui | di ng a bank of data and know edge that will help
us change things in the future as new data, new
t echnol ogi es, newnet hods, and newt hi nki ng come al ong
that will help the repository be better

The next slide. W have tal ked enough

about that. W are glad that the perfornmance
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confirmation programis com ng out. W appl aud DOE on
this. W hope that they wll go forward. e
understand from listening the last day or so that
there are a |l ot of issues yet to be resol ved and a | ot
of thinking to be clarified on howthis will actually
go forward and be i npl enent ed.

| don't think we need to revi ew t he next

slide too nuch. | put this up for the state, the
regul atory requirenents. Baseline information is
inmportant. It'stinetostart collectingthat in sone

cases. And in other cases, baseline information is
bei ng coll ected and can be added to this cunul ative
dat abase, upon whi ch performance can be judged.

We hope to be involved in that as the
years go by. W believe that we are involved in
col l ecting sone baseline information. W hope to be
involved in the future.

The next slide again reiterates our hope
and belief and our aspiration that a performance
confirmati on programw || be put into place that is
sound, is well thought out, and that has independent
st akehol der confi dence and that we as people who are
directly invol ved can have i nput into that perfornmance
confirmation plan.

We are not going to spend a lot of tine

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

70

t al ki ng about perhaps DOE shoul d have done i n t he past
and how far al ong or behind they m ght be. W believe
that they're working as quickly as they can with the
funds on hand and t hat because of under-funding in the
past, perhaps they' re behind on sone things now.

The next slide. Qualified outside
oversi ght and partici pati on by peopl e t hat are outsi de
of DOE and outside of NRC is essential to public
confidence in the performance confirmation plan.

Peopl e won't bel i eve what the governnent
agents say, you know, just out of hand. W have a
habit in Nye County of not believing, in fact. W
have been bonbed. W have been strifed. | am being
alittle facetious, but they crash their airplanes in
our conmunities. Their little rockets go off course
and crash.

I f you talk to some folks in our vicinity
about these huge dust clouds that rolled across the
| andscape back i n the bonb-testing days. And then the
federal agents showed up and said, "Don't worry. This
won't hurt you." W have a natural tendency to want
to be directly invol ved.

Congress has all owed outside entities to
participate in this process. W think that that is

inmportant. It'svitallyinportant that outside people
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review the plans, input their own independent
assessnment of the databases, the work that is being
done and that the long-terminstitutional know edge
about Yucca Mountain be preserved in a way that will
all ow us to have this cumul ati ve dat abase readily at
hand.

There i s nothing in place nowthat assures
us that over the long term-- and, renenber, we are
| ooking at this government project as it has a
longer-lived tine line than any other governnent
project that has ever been undertaken except maybe
Social Security. And there is some doubt about that.

We are going to be involved with this for
the foreseeable future, for generations into the
future; whereas, howis the institutional know edge
going to be preserved? W think that we can help with

that. And we think that the nation ought to think

about that.

This project, as you know wth al
gover nnent proj ect s, i's subj ect to annua
appropri ations, congr essi onal el ecti ons, and

presidential cycles. W're alittle fearful of that
mechanismfor long-termstability of this project.
Next, please. W have been involved in

our i ndependent scientific investigations programfor
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the last five or six years. W believe that we have
contributed ina productive way. W have parti ci pated
as a constructive entity in the Yucca Muntain
program W believe that we have denonstrated that
ot her outside entities that have a vital interest in
t he outcome and performance of |ong-term success of
t he Yucca Mountain site can be effective participants
and can work in a constructive way with all of the
other statutorily based regulatory and inpl ementing
agenci es.

We hope that as tinme goes by Nye County
can continue to build its I'll say reputation, its
progranms in such a way that peopl e have confi dence in
them that they are actually contributing in a
significant way towards the database upon which
per formance confirmati on can be based.

The next slide, please. W think that
we' re best qualifiedand we are nost interestedinthe
groundwater regine in and around Yucca Muntain as
this will be the mai n mechani smby whi ch radi onucl i des
are slowy disbursed or out towards the accessible
envi ronnment .

We al | know, those of us who work with the
project know, that this happening won't be for a

nunber of 100 years in the future, that the first
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wast e package will probably fail sonmetinme well into
the future and that thereis noparticularly imedi ate
radi oactive danger to the groundwater systemin Nye
County in the i mediate future

However, people just generally don't
bel i eve that. They just want the assurance that Nye
County, their own governnental entity and t he prograns
that Nye County has understands the project and that
it givesits own independent assessnent of DOE' s wor k.

We al so I ook at the NRC and its agenci es,
i ke yourself, as our | ast safety net. W think there
are, in fact, three levels of barriers out there.
There are the natural barriers, of course; the
engi neered barriers; and the NRC s oversight of the
project. You are the ones with the big stick to make
t he Yucca Mountain project the best that it can be,
make it work so that it has the confidence of the
people that live in and around Yucca Muntai n.

The next slide. W are working towards
devel opi ng additional expertise in the future to be
able to be an effective participant. W think that we
can best participate by having sone roleinnonitoring
t he natural environnment, both surface and subsurface
i ndi cators.

Those are the things that we are nost
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interested in. They are the things that we have been
working on in the past. W also think that we could
help by being a part of the data storage and the
| ong-termarchivi ng of data about Yucca Mountain. And
we' re positioning ourselves to be able to do that.

Next, pl ease. | think the next slide,
which would be ten, is sonewhat repetitive of the
things that |'ve said. Let's go onto the next one in
the interest of tine.

The difference between perfornmance
confirmation work and R&D that would support the
| ong-term operations of the repository, there have
been di scussions about that in these sessions. And
| "' mnot here to nake sonme bol d pronouncenent of where
t hat boundary is.

We are saying sinply that they both need
to progress along this track of cumul ati ve know edge.
W will leave it to you fol ks and others, DOE itself
to decide what is an R&D project and what is a PC
program but we are suggesting that both of these
items or both of these activities march along
concurrently, perhaps not hand in hand. Each of them
has a different track, but we need to be able to | ook
at the repository as the years go by and i ncorporate

newt echnol ogy, newt hi nki ng, newi nfornati on, and new
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ideas. And the repository in 100 years nay be quite
di fferent than what we envision it to be today or at
| east have significant inprovenments.

Next, please. Well, I've said enough
about that. Let's go on to the next page, nunber 13.
The budgeting for this issue, as | said, we are a
little nervous about the next 30 or 50 congressional
cycl es, maybe the next 150 appropriations cycles. W
don't really have that warmfuzzy in our hearts that
this project is going to be adequately funded as the
years go by.

The last thing we want is to have sone
whi t e el ephant, hayw re, bubble gum and bailingwre
type operation orphaned out in Nye County in 50, 80,
or 100 years or whenever the nation | oses interest in
this i ssue. Sonehow we are going to keep working for
adequat e fundi ng, for keeping this i ssue on the front
burner with the nation so that we don't end up with a
goofy project.

Now, | am not saying that we think that
that is happening today. People that are working on
this, there are probably 1,500 or 2,000 of the
bri ghtest people in the | and working on this project.
We hope that that continues, but this Ievel of

t hi nking that we have seen here today and yesterday

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

76

and at ot her neetings and at other tines can continue
to input into this project to make it the very best
that it can be.

I n summary, the last slide, | just want to
say that. | nmean, | want to summari ze by sayi ng that
performance confirmation is inportant. W hope that
DOE marches forward and gets the performance
confirmation. Rev. | guess 2 is coming out. And if
t hat comes out and we can all | ook at it, PC prograns
and R&D programs, you folks differentiate and
di sti ngui sh between those but get these prograns
mar chi ng forward.

Get the R&D that is necessary in place.
Get it funded. Get the PC prograns defined and
outlined and started. Some of themneed to be started
now. Some of themneed to be continued fromexisting
prograns. And soif we |l ose too nuch nore tinme, we're
just going to be that nuch uni nfornmed as ti ne goes by.

Qualified i ndependent entities should be
able to oversee or by participants in this. EPRl is
an exanple. Nye County thinks that it should have a
pl ace and can fill a place. W can be a niche entity
here. W are not suggesting that we are going to be
the big lead agency on this, but we think that we

deserve a role and can fulfill a role in a
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constructive participatory way.

Let ne just coment that in Nye County,
peopl e regard t he Yucca Mount ai n proj ect generally as
a good thing in the sense that it appears like it's
goi ng to happen. Everyone is acting like it is going
to happen. People are going forward as if it m ght
happen. Plus, there are sone nmilestones to be net.
And there are people that are trying to make it not
happen. W | eave those battles to those fol ks. They
have nuch | arger sticks and nore energy than we have.

But if it happens, our view is that it
shoul d be the very best that it can be. It should be
a first-class, world-class operation. It should be
funded in a way that all ows the best ninds in the | and
to continue working onit, and that to have the public
accept ance and public confidence that it needs to have
inorder to be successful, the | ocal governnment needs
to be involved, the local comunities. And | am
talking local in the sense of not just the Town of
Amar gosa Val l ey, which is right there, but the people
that are going to be inpacted physically as well as
financially and soci oeconom cal |y shoul d be i nvol ved.

We appreciate all the efforts that gointo
the thinking that will make this repository one that

will protect the health and safety of the residents of
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Nye County. Thank you so nuch

VI CE CHAI RVAN RYAN: Thank you very mnuch.

Les, do you have a few m nutes for any
questions? | will ask one. Les, you nmentioned arole
for Nye County on into the future. O course, that
has today, near term and long term Could you maybe
give us a few extra thoughts on that point?

MR. BRADSHAW Yes. We think that the
nodel that we have now, the independent science
programt hat we are conducting -- and we are funded by
DOE for that. W don't have sonme other outside
funding -- that is the role that we would like to
continue or to see happen.

Now, the Nuclear Waste Policy Act in ny
under st andi ng woul d tend t o sunset that entitl enment or
that right at sone point, but we hope that the nation
sees fit to allow Nye County to have a group of
scientists that can stand toe to toe with the DCE and
the NRC folks and others that are working on this
project, that we can be able to have the ability to
understand the i ssues, tocontributetothe resolution
of issues and problens, and that we can transmt our
own sort of warm fuzzy feelings or our uncertainties
based on our i ndependence, that we can transnit those

to our constituents, the residents, first of all, of
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Amargosa Valley, the town that is there.

By the way, when they take you up on top
of the nountain and they point you south and the tour
guide says, "Isn't this a fine place to put Yucca
Mount ai n? There's no one out here,"” we hope that you
wi || get your binocul ars out and | ook cl osely because
where you're standing is within about six mles of the
boundary of a town. The town has a town board formof
government. They have |ibraries and schools and fire
stations and police functions and so on. Soit's not
all that renote.

And the Town of Beatty is over this way
about 13 mles. And the Town of Pahrunp is cl ose by,
within the 50-mle radius. There are probably cl ose
to 40, 000 people who live within that 50-mle circle.

So we are working to be a credible -- |1
don't want to say "partner" but a participant. Inthe
nodel that we see, there are a couple of nopdels out
there, but the institute that was forned at Carl sbad
t hat was a part of the G vil Engi neering Departnent of
the University of New Mexico, there's a scientific
institute there that is funded, set up. They have
bui | di ngs and equi pnment and people that can do the
i ndependent type of work. That woul d be one nodel

W haven't gotten to the point where we
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have set up somet hing as specific as that, but that is
what we have in m nd.

VI CE CHAI RVAN RYAN: Thank you very mnuch.

Qur next speaker is John Walton. Johnis
at the University of Texas at El Paso and wi || address
us wi th some observati ons on performance confirnmation
and performance assessnment on behalf of Nye County.

MR. WALTON: CGo ahead and change t he next
slide. | amgoingto tell you about some observations
we have on nonitoring, sone of the inpacts that wll
occur in Nye County, and also sone issues wth
perfornmance assessnent. W are just going to touch a
few highlights and hopefully generate sone interest
that | eads to better performance confirmation.

One of the first inpacts, one of the
things we do in this game is we tend to focus on
| ow probability events, which may never occur. But
there are also sone higher-probability events that
probably will occur. And this is an exanple of one.

We are interested i n our groundwat er, but
there is also the ecology of Nye County. One thing
t hat happened is we put the waste in here, and it's
going to heat up the nountain. And that is likely to
| ead to sone i ncreased advection. And that advection

may |l ead to air comng in here, going out there. And
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it doesn't really nmake any difference if | have it
exactly right or not.

That air is likely to cool and dry the
soil near surface. And this air, at least in the
winter, is likely to warmand humdify the soil, add
noi sture to the soil up on top of the nountain.

Well, desert vegetation responds very
rapidly to smal|l changes in tenperature and noi sture.
Next slide. So the sequence is the nountain heats up.
That warns the soil tenperatures by a degree or two
above t he nount ai n j ust by heat conducti on eventual ly.
The breathing of the nountain increases. And you
woul d expect to see change to flora and fauna over
time periods of tens to hundreds of years.

Wll, if you live in Nye County, that
itself can be inportant. And it could have secondary
i nportance; that is, if thereis nore vegetati on grown
on Yucca Mountain in 1,000 years and we're rel ying on
the nitrate that percolates through to |ower
corrosion, well, perhaps the vegetation is going to
absorb the nitrate we're relying on for performance.
So there could be feedback in there as well as just
t he changes to the county.

So perhaps we could do a preconstruction

veget ati on anal ysis | ooking at slope and aspect and
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el evation so we could try to predict what will occur
in the future.

Next slide. There are a nunber of
unresol ved i ssues i n performance assessnent. We wil|
just highlight a few of them One of themis the
drift roofs. |If you talk to some geol ogi sts or nock
mechani cs types of folks, alot of themw Il tell you
t hat they expect to see the roofs coll apse over tine
peri ods of tens to hundreds of years.

If you talk to nost of the nodelers, the
nodel ers will say, "Well, our nodel assunes that the
drift stays open fromnow until eternity.” Well, it
makes a pretty big difference. Rubble is relatively
good insul ation, at |east conpared to an open drift.
And things can get conplicated.

If it collapses over here and not over
here, then not only do we get unpredictedtenperatures
and relative humdities, but we can get strange
conduction cells. So we get a situation that is
difficult to predict.

And so we need to either decide if we're
going to coll apse or not going to collapse and if we
can't really figure out if it's all going to coll apse
or not, perhaps we need design change, such as

backfill or sonething el se, that makes it imuateri al
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whet her the drift is open or not. So that seens to be
an unresol ved issue.

Next sli de. Natural ventilation. I
tal ked about natural ventilation alittle bit. What
happens it he nmountain wil| breath by advection. This
process is really not fully in a lot of the
performance assessnent nodels. They tend to be
conduction only or make sinplified boundary
conditions. Andit's inportant for heat and noi sture
transfer, particularly as your predictions go out in
the future. The longer tine period you go, the nore
the breathing is inmportant. And so this may be an
error term in some of the performance assessnent
nodel s.

Anot her issue out there is uncertainty
relative to variability. That is, the real world has
natural variability, but we al so have uncertainty or
i gnor ance about those processes. And in our nodels,
we tend for the nost part to lunp the two together.
There is sone separation, but for the nost part, we
lunmp the two together. There is a concern that this
could lead to dilution or lowering of the risk
proj ections.

My feeling as an engineer is that

someti mes when | get fuzzy concepts, | like to do sone

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

84

cal cul ations because it | think sonetinmes provides
clarity.

So I, next slide, did a sinple little
cal cul ati on. | made up a sinple little pseudo PA
code. It just has four processes. It has corrosion
in that sanple variable. It has a release rate that
is sanpled, release rate. It has a transport |ag
tinme. And then we define an event. An event is

unspecified except that it fails the rest of the
remai ni ng waste containers when it occurs.

The units are not really arbitrary. They
are di mensi on-1ess, but they are not really i nportant
because we are just going to conpare two sinul ations,
do 1,000 realizations, Mnte Carlo. Al the
paraneters are normally distributed.

And the way we do this is we assune we are
God for a minute or since | work in a university, |
can assunme | am like one of my colleagues who know
everything. So if you are all-know ng, then you can
defi ne exactly what occurs.

Each realization represents spati al
variability. That is, the containers over here have
a different environment that the containers over
there. That's reflected in the results.

So we do that sinulation. And then
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because our netric is the peak of the nmean, we take
the nean of those 1,000 realizations. Then | do a
second simulation, where all we do is take one
paraneter, increase the standard derivation of that
par anmeter, which, as John, to pick on him the other
day said, "That's conservative. You increase the
uncertainty range. That's conservative."

So next slide. GCkay. Here are the two
results. This is the mean of 1,000 realizations. The
red one is the God sinulation. That is, it's what
actually is defined to occur. And the blue one is
where we take one paraneter and we increase the
standard devi ati on.

Wel |, contrary to popul ar expectation, in
this case, the risk is actually reduced because we
neasure it as the peak of this mean of the
realizations. And so the peak of the blue curve is
| ower than the peak of the red curve.

Why does that occur? Well, what happens
is sonmetimes when you nodi fy a paraneter, each of the
i ndividuals of the 1,000 realizations will have its
peak occur at different pointsintimes. That is, the
peaks of the individual realizations wll be spreadin
tinme.

And so when we do a nean of that, what
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happens is the curve, the nmean curve, the bl ue curve,
tends to broaden and flatten relative to the red
curve. That is, the projectedrisk is |ower. W have
actual ly inproved our performance by our ignorance.
That is what nmy students try to do sonetines, inprove
t heir performance that way.

Next slide. In this case, the inclusion
of uncertainty reduced -- when we put uncertainty in,
we i nproved our performance. And it has sonething to
do with this nmetric we'll use, which is the peak of
the nmean of the realizations.

Now, what | showed you is not a genera
concl usi on. Sonetimes if | change different
paranmeters, rerun the sanme sinulation, the risk would
i ncrease when | broadened the paraneter rates. So it
depends on whi ch paraneter you broaden and what part
of it itis. It's conplicated. It's not obvi ous what
is going to happen.

Again, -- andit's aresult of the netric
we use, andit'sreally difficult to say a priori what
par anet ers when you expand or contract the range, how
they' re going to change performance.

What does it do in TSPA? Well, we don't
know. One of the questions would be, why don't we

know? W see a |ot of one-off analyses. W see
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one-on anal yses. Wy don't we see if sonebody from
DCE can cone up and address the question of when is a
broad uncertainty ban conservative? VWen is it
non- conservative?

Another way to say it is if | ama DCE
manager and somebody wants to do sone study on the KD
off neptunium do | really want to fund it because,
after all, maybe | amtaking credit for the fact that
| don't know it.

Next slide. Sothat's the conclusion. W
are just trying to put sonme concepts out here, nmaybe
get sone di scussion. W think that | ocal invol venent
is crucial to performance confirmation because
ot herwi se you tend to get in group think and you don't
get as many ideas. And we think Nye County shoul d be
i nvol ved in that.

So that's it. I've tried to be brief.

VI CE CHAI RVAN RYAN: Thanks very nuch.

Questions? MIt?

MEMBER LEVENSON: | had a qui ck questi on.
| amglad to see people | ooking at the breathing of
t he rnountai n. That is a thing that has been of
interest to me for sone tine.

Just a qui ck question. Have you -- one of

the things I don't know -- | hope maybe you have
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| ooked at it is -- what is the relative amount of air
t hat noves through the nountain by breathing which
woul d be affected by this conpared to the anount of
air moved in and out of the nmountain by barometric
punpi ng? Is the thermal effect an i nportant one or is
baronetric punping a major effect?

MR WALTON: Good question, haven't really
| ooked at it. Unfortunately, nost of the issues |
rai sed were pointed out as we think that is inportant
and needs to be | ooked at, but | don't have an answer
for you. Sorry.

VI CE CHAI RVMAN RYAN: Yes, Ruth?

DR.  VEI NER: |"m sort of a nunber and
detail person. | was |ooking at your slide titled
"Sequence of Events." You haven't got the slide

nunmbered. It's like the third or fourth, where you
say the nountain heats up and increased natural
breat hi ng and so on.

Coul d you supply ne with the cal cul ati ons
that went into that? | knowyou can't do it now, but
| would greatly appreciate having that.

And, in addition, on the wunresolved
guestions, you say nmany analysts anticipate roof
collapse in tens to hundreds of years. And | wondered

if you could supply one or two references for that.
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That's just these are details. And |
don't intend that you answer them now, but | would
appreci ate having that infornmation.

MR. WALTON: Right. The first question |
cantell youis that we don't have regul ar i nformati on
on. | amraising a process that | think is probably
i mportant.

In the DS, | think DOE had sone
projection of two or three degrees C increase in
near-surface soil tenperatures. | haven't seen any

anal ysi s of the advecti on conponent added to that. So

on that one, | don't know of any study that does it.
It's just sonething | believe wll probably be
i mportant.

DR. VEI NER: So your statenent here, "The
nmountain heats up. There is increased natural
breat hi ng, changes to flora and fauna on a scal e of
tens to hundreds of years,”™ there is nothing
guantitative that you knowt hat you based that on? Is
t hat correct?

MR. WALTON: That's right. "' m sayi ng
that | believe the changes were bi g enough that they
may change the flora and fauna. | don't have any
pr oof .

DR. V\ElI NER: You haven't done a
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cal cul ati on?

MR. WALTON: | haven't done a cal cul ation
t hat woul d have proved that. [|'mjust putting out a
process that | think has been ignored and shoul dn't
have been. That's all that is, no calculation at all.

VI CE CHAI RVAN RYAN: John Garrick?

CHAI RVAN GARRI CK:  Just a qui ck one. You
mention in one of your slides about heating up the
mountain will result in changes to flora and fauna.
Do you have any sense of what sone of those changes
are and how many of themare positive and how many of
t hem are negative?

MR. WALTON: No because really what | am
doing is putting out aresearch question | think needs
to be | ooked at. Wiich are positive and negative, |
think if nore vegetation grows on top, that is
probably positive because they pull out the nitrate
because a lot of plants are nitrogen-1limted. So
performance-wi se | think that's positive.

| suspect you could figure that out by
cal cul ati ng the predi cted changes and t hen | ooki ng at
solar radi ation and el evation | evels on the nmountain
and what grows where. And by doing that, | think I
coul d predict the changes.

CHAI RVAN GARRI CK: | guess ny point was
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t hat these kinds of changes are not all necessarily
negati ve.

MR WALTON: No, no, they're not
necessarily --

CHAI RVAN GARRI CK: It's like the warm
ef fluent that cones of f of a nucl ear power plant, that
some of the best fishing around is around that warm
ef fluent.

MR. WALTON: And it can be alligators.
No. It's not clear whether it's positive or negative,
but it is a change to Nye County in a potential inpact
on repository performance. And so | amjust saying
maybe we ought to | ook at sone of these things that we
expect to really occur

CHAI RVAN GARRI CK: | was j ust thi nki ng of
the public perception of the conment.

MR. WALTON:  Yes, | agree.

VI CE CHAI RVAN RYAN: Any ot her questi ons,
comments? Yes?

DR.  WEI NER: ['"m sorry. This really
interests ne. | live in the desert also. | livein
Al buquer que, New Mexico, as does Dr. Weart. W are
ri ght now experiencing the maj or drought of what is a
natural cycle, a natural drought and rainfall cycle.

| was wondering, these changes that you
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predict or think are going to happen, how those
conmpare with the natural weather cycling that occurs
in the Yucca Muntain area anyway.

MR. WALTON: Again, | don't really know,
but | suspect that they m ght be sonmewhat simlar to
natural changes. \at happens is that | have done
sone studi es where we | ook at the sides of a nountain,
cal cul ate the sol ar radi ation. And you can show t hat
the plants growin response to only total radiation,
what time of year the radiation occurs.

Now, | woul d suspect that as you get sone
subtl e change at the top, you get sone shifts like
that and likely get with climate changes. So | think
t hey woul d be anal ogous, yes.

VI CE CHAI RVMAN RYAN: Yes, John?

MR LARKINS: "Il try to keep it shorter
this time. Good points about risk dilution versus
potential risk rmagnification. | think from a
performance assessnent standpoint, we have sone
under st andi ng of whi ch causes whi ch type of behavi or.

For exanpl e, i f you spread your
uncertainty bounds too wide on things that cause a
wide distributioninreleasetinmes, youknow, the tine
at which things rel ease or rel ease rates, you tend to

| oner your peak doses. And | think you must have
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pi cked one of those in your exanple.

MR WALTON: Yes, | did.

MR. LARKINS: On the other hand, if you
pi ck an uncertainty that is very wide, it may tend to
rai se everything, say, maybe neptuniumsolubility as
an exanple. Then if you set that wi de, you m ght get
an overestimation of your dose risk. So we have sone
under st andi ng of which is which.

| Iike your recomrendati on about perhaps
providing sone clarification as to which kinds of
uncertainties are causi ng which behavi or as DCE puts
together its safety case, puts together --

MR. WALTON: Yes. That is what | would
like to see, where sonebody fromDOE conmes and does a
hard | ook at that issue with their PA code and cones
and tells sonme of the reviewers, you know, where it is
conservative, where it is not conservative. That's
really kind of what that push is for

VI CE CHAl RVMAN RYAN: One | ast question, if
| may, on your graphic slide, on nmean of 1,000
realizations and this point about that the nmetric or
the value of the nmetric, which is -- | forget the
exact words -- the peak of the nean of the
realizations, could we showthat curve, please? It's

not nunbered. Thank you.
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Dose rate, | don't know what the units
are. So | don't know how to interpret that.

MR VALTON: VWhat it is is that is
fraction of the inventory per unit dinension-I|ess
time. And if you |l ook carefully, because there is no
decay in this cal cul ation, both of these have an area
of one. That is, all of the inventory was rel eased.

VI CE CHAl RMVAN RYAN: So it's very stylized
inits nmeaning. So the relative --

MR WALTON: Absol utely.

VI CE CHAI RVAN RYAN: -- height may not
have real |l y any ascri bed nmeani ng? | guess two things
strike ne about it. One is the integral under the
curve is, as you poi nted out, one or whatever fraction
of one it woul d be and anot her set of assunptions. So
the collective dose would be the sane.

MR, VWALTON: Right.

VI CE CHAI RMAN RYAN: And it's really only
a matter of the tenporal arrival of a slightly
di fferent peak based on assunptions?

MR. WALTON: Ri ght, whi ch my under st andi ng
is what the standard is right now. That's what our
metric is.

VI CE CHAl RMAN RYAN: Yes. And | guess |

viewthis to be the sane ki nd of analysis, at |least in
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concept, that TimMCartin and his fol ks are doing to
t hi nk about exercising a nodel to | ook at variability
and contributors and tines of interests and all of
t hose sorts of things.

So | guess | would turn your point around
and say | don't viewthis to be a negative. | viewit
to be a positive because if it's robust and not
sensitive to changes or other evaluations or input
sets, that potentially can give one confidence that,
even under vari abl e ci rcunst ances, you are wi t hi n sone
reasonabl e range of the nean of 1,000 realizations or
other kinds of risk-related paranmeters you could
cal cul at e.

MR,  VWALTON: Wll, in this case, the
nmetric wasn't very robust. | change one paraneter,
and | reduce ny projected risk.

VI CE CHAI RMAN RYAN:  You know, a highly
stylized calculation, it's robust or not robust
doesn't have nuch neani ng because it's very styli zed.

MR. WALTON: Right. | don't argue there.

VI CE CHAI RVAN RYAN: And you have no error
bars on either curve. Soit's hardto knowif they're
even different.

MR. WALTON: Onh, yes. Well, | didn't draw

error barsinthe curve, but after 1,000 reali zati ons,
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they're really very stable. You can calculate it a
few times and show they don't change very much

VI CE CHAI RMAN RYAN: That's the intrinsic
cal cul ati onal uncertainty, not the error.

MR WALTON: Well, of course, on the one
curve, | defined it to be God. And so there is no
error at all except 1,000 realizations. So that is
t he assunption I put in the cal cul ati on.

VI CE CHAl RMAN RYAN: | woul dn't take such
a bold step in ny cal cul ati on.

(Laughter.)

VI CE CHAI RVAN RYAN: But | appreciate the
cont ext .

MR, WALTON:. Well, that allows you to do
t he context.

VI CE CHAI RVAN RYAN: Ri ght.

MR VALTON: You have to nmke that
assunpti on.

VI CE CHAI RVAN RYAN: But, again, | nean,
the criticismof the nmean of 1,000 realizations as a
nmetric really needs -- | nean, the context in which
you are criticizing it is avery narrow one, | think.

Any | ast question, comment?

(No response.)

VI CE CHAI RVMAN RYAN: All right. Next up
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-- we're doing wonderfully well on tine -- Steve
Frishman fromthe State of Nevada. Steve?

MR. FRI SHMAN: As you notice, | did what
| have often done with working groups with commttee
before, and that is that | don't commt anything to
paper because | think the purpose of the working group
is totry to work through issues and topics and not
j ust have paper to wal k away wi th and say, "Ckay. W
have our stack of paper for today."

In the | ast day and a hal f, we've tri pped
over | think nost of the obvious questions that are
out there about performance confirmation that we have
all, inone way or anot her, tal ked about over a nunber
of years.

One point to remenber is that this is
nothing new to Part 63. Performance confirmation
requirenent is essentially identical to that that was
in Part 60. |Its neaning hasn't changed either from
what | can tell.

Also it | think now, at |east for current
pur poses, probably without ny very detailed review
| ooks like it's been sort of adequately anal yzed out
of the regul ation by the review plan.

So | amnot sure that thereis alot to do

about a further understanding of perfornmance
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confirmation inthe sense of | ooking to the comm ssion
to maybe reinterpret or further interpret.

| think it's sort of there, but we still
have this big question, what is it in terns of the
various interests from both the applicant side and
from the regulatory side and, of course, from the
review side ultimtel y?

W have to renenber, first of all, what
performance confirmation is said to be in the rule.
| noticed that nobody in the | ast day and a half has
actually gone back to the definition of performance
confirmation.

It's probably instructivetorenmenber that
it says that it is -- this is without verbatim but
this has sort of stuck inny mnd for along time --
a programto confirmthe validity of the information
t hat is wused to denobnstrate the reasonable
expectation, the information used to support the
reasonabl e expectation determ nation. It's to begin,
as was nentioned yesterday and again today, during
site characterization and continue through cl osure.

So let's think about what the real purpose
of performance confirmation nust be. | think if you
-- | didn't do that. Sonmebody el se did.

VI CE CHAIl RMVAN RYAN: It's good, though
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MR. FRI SHVAN: Ckay. |f you put it inthe

context of the regulatory process, it seens like its
purpose is arelatively sinple one. And that is just
to provi de sone addi ti onal continenceinthetechnical
basi s for a decisionto anend the |icense for closure.

| think it is probably inmportant to sort
of keep it in that context. And the reason for that
is a discussion that you and others wth the
comm ssi on and ot her pl aces have heard fromne bef ore.
And that is that under the regulation, the disposa
decision is made with the construction authorization
decision. And all after that are anendnents in one
way or anot her, but they need to be supportive of that
ori gi nal di sposal decision.

What | see performance confirmation sort
of inching towards, even though there are statenents
to the contrary, is that performance confirmation is
the sort of currently available, as Chris put it
yest erday, bucket. And | see a danger of unfini shed
business in site characterization being casually
flipped into performance confirmation.

And, in fact, | had a thought. Wen Tim
was doi ng his presentation today, where if you | ook at
his presentation and just do a few sort of m nor word

changes here and there, the title really should be
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"Ri sk-1nform ng Performnce Assessment."” And then,
see, he picked a couple of narrow exanples of howto
do that.

So we are in a situation where it is
pretty clear that there are a nunber of areas where
site characterization is not conplete. But, at the
sane tinme, there is the recognition that the |icense
application has to be one that is adequate for a
deci sion regardi ng reasonabl e expectation that the
performance requirenment will be net.

So because of the circunstances of this
program we are in this sort of push/pull. And I
woul d be greatly concerned if there were any approach
literally on the part of anyone to try to use
performance confirmation to overcone this inconplete
site characterization and actually get to a point
where it gains significance in |icensing.

Now, | think probably the key nmessage out
of all of that is that the |license application review
and the hearing should proceed to a reasonable
expect ati on deci si on wi t hout any def er ence what soever
to the substantive content of the perfornmance
confirmation program

Per f ormance confirmati onis essentially an

add-on. And it should have literally no basis in the
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di sposal decisionthat comes at the time of a deci sion
on construction authorization.

Yes, it's a good thing to do. And it is
a good thing to do for a coupl e of reasons that |I want
to get into. But it should be, as | said, given no
def erence, nmeaning that yesterday's conment fromJim
Blink towards the end was certainly a friendly offer
fromthe standpoint of making things operationally a
little bit sinpler, but it also was sort of a
violation of this because what he invited in one of
the tough spots was, "Well, make it a Ilicense
condition.™ Well, what | see comng is making a | ot
of things alicense condition and a |icense condition
hooked into this vehicle or bucket of performnce
confirmation so that we get in that situation where
site characterization is never ending.

We know that perfornmance assessnent is
going to go on forever, as it probably should. But
that first one had better be denonstrably good enough
in every possible way.

So the performance confirmation program
itself my be looked at in a light a little bit
different fromthe direction that both I think the
staff is going with its risk-informng, alittle bit

maybe different fromthe way Chris was describing in

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

102

terns of pick out what is nost inmportant and go after
t hat .

| think there are two things going on.
One of themis yes, it is very inportant to | ook at
the things that are nost inmportant, but it's al so very
i mportant to have a place for the necessary ongoi ng
basel i ne data collection that is going to come with
the fact that if this goes forward at all, you are
goi ng t o have peopl e doi ng constructi on and di st ur bi ng
type things for many, many years.

And the rainfall discussion yesterday was
a good one. You know, what do you do if the rain
falls out of conpliance? It should not be adifficult
questi on because there shouldn't be a question of
whet her the rainfall is in conpliance.

But what it does is it drops things into
sort of two boxes. One is what are the things that
are nost inportant, and how do we get at them
remenbering all of the tinme that further mjor
di scoveries are nost |ikely to be adverse, rather than
in your favor. Things just seemto happen this way.

So we can't get in a situation where you
can say that we're |ooking for good things in the
future to sort of make up for what we don't know now.

You can't do that. And | have told the NAS commi tt ee
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on staging the sane thing.

You can't set up a situation where you
expect good things to hel p you out of what may be j ust
margi nal right now The future isn't going to bring
you that unless you are really |ucky. It is nore
l[ikely it will bring you things you don't want to
know, rather than things you do want to know.

So | ooki ng at the things nost i nportant to
ri sk, yes, that is necessary to do because you are in
a situation where information is going to be made
avai l abl e throughout this long period of tinme and
information that, of course, is inportant to what you
t hi nk now about performance.

There is also a whole bunch of other
information that | think the performance confirmation
requi renment sort of gave an incentive to collecting.
And that's just the ongoing information that is
avai |l abl e, such as weat her, such as you' ve only got
five mles of tunnel right now or six mles, where
only a small portion of it is in what the current
design shows wll be the vast majority of the
enpl acenent rock.

If this all goes forward, it's goingto be
anot her up to about 100 mles of tunnel in that rock

over a horizontal space that is known to vary from
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north to south anyway.

And there is data that needs to be
coll ected that we could call confirmatory, | think, if
that is a regulatory word we are going to use. But
what it tells youor isintendedtotell youisif you
collect it properly, that that rock has properties and
characteristics that either are or are not within the
range that were anticipated in the nodels. This is
just a matter of course type of thing that shoul d be
done.

There was a question earlier today about
as anticipated. Well, what is anticipated right now
for the |l ower | ength cones fromthe data t hat has been
collected in a pretty small place conpared to the
| arger area that could be excavat ed.

"As anticipated” in this case nmeans you
look at all of it to make sure its hydrologic
properties are within the range that your nodels were
based on. Chances are you will find things that are
not within that range. And then what do you do about
it?

That needs to be, as someone said
yesterday, in the pre-thinking "Wat do you do about
it?" as opposed to the post-thinking "Wiat do you do

about it?" because we have a nyriad of exanples in
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t hi s programwhere the answer to "Wat do you do about
it?" is go out to prove that it doesn't matter. And
if you think about it ahead of tinme, that is not your
first natural reaction over what you woul d do about
sonething new in the way of new i nformation

So | guess what | am urging is that
per formance confirmati on be sort of taken onits face
is sonething that is a way of dealing in an organized
way first with data that should, in fact, be coll ected
because it is avail abl e to be col | ect ed because you're
openi ng new space that can provide you sanple that
provi des dat a.

Al so, it shoul d be taking a very hard | ook
at the performance approach that has been taken and
t hi nki ng maybe not so nmuch in terns of | ooking at what
is nost inportant, not sort of doing endless
reiterations and rethinking about the conmponents of
t he wast e package nodel. But renenber that the nost
inmportant thing is to go back and |ook at and
chall enge the conceptual nodels on which the
performance assessnent is built.

If youw Il renenber, it isonlyless than
ten years ago that a nonstrous change in the
conceptual nodel of a Yucca Mountain repository hadto

be made. And it was not expected 12 years ago, but
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starting about 10 years ago, it was essentially
mandatory that it be made.

It's not unlikely that additional data are
going to lead to the necessity to make ot her anal yses
of whether the conceptual nodels behind performance
assessnent are sufficiently representative to be
carried forward.

So what | amtrying to do is saying that
performance confirmation allows a framework to do
sonething that | think would betotally inappropriate,
which is be a bucket for everything that is undone,
but it also invites sonething nmuch nore rational to
be, which is a way of dealing in an organi zed way with
a common sense data flow that cones fromthe ongoi ng
activity as well as providinginformationto challenge
the real basis of safety, which is a short string of
conceptual nodels that have led to a decision that
would allow you to dig these extra tunnels in the
first place, if there is even enough information for
t hat .

So ny caution is that you don't use this
wor kshop and all the presentation that has been nmade
as a neans to try to revisit what performance
confirmation could be if it were to be nost friendly

to a license application, nost friendly to the
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applicant, or mybe even nost utilitarian to the
regul at or. Performance confirmation is a pretty
sinmple thing to be used in a cormon sense way, not in
a way that results in an uncertain job only becom ng
nore uncertain because sonmeone found it to be a
conveni ent way because it is the only bucket |eft out
there to throw stuff into.

Thanks. | amsure we have plenty to think
about now.

VI CE CHAI RMAN RYAN: Thank you, Steve.

Questions from nmenbers? Yes?

CHAI RMAN GARRI CK: St eve, | think you have
made t he case for one of the points that we have nmade
many times and how inportant it is to have the
performance assessnent results to berealistic because
you are going to make di scoveri es down the road, sone
of which are adverse.

And if you have taken the bounding
approach all the way and, therefore, you don't know
what the margins really are, as you nmake these
di scoveries, you have inposed on yourself a nuch
greater burden of analysis than you would if at the
outset you had nmde your nodels a little nore
representative of reality. So | think we are in

agreenment on that point.
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VI CE CHAI RVAN RYAN: Rut h?

MR. FRI SHVAN: Thank you. That doesn't
of t en happen.

DR. VEINER.  Steve, since | don't take
notes that fast, could you recap in a few words what
you t hi nk DOE shoul d do and what you t hi nk NRC shoul d
do?

MR. FRI SHVAN: DOE shoul d at thi s point be
spendi ng nost of their effort on trying to have a
convi nci ng performnce assessnent that they thi nk t hey
can take to |icensing.

They should not be worrying about
performance confirmation in terns of what is left on
the table. They shoul d be thi nki ng about perfornmance
confirmati on as an organi zati onal el ement that goes
into their license application that says what the
obj ective of future data collectionis goingto be and
how that data is going to be managed and rolled into
an ongoi ng anal ysi s, rather than | ooking at it as sone
benefit to conme in the future if they organize it
properly.

The performance confirmation programin
the license application | don't think is going to be
a bi g deal inthe decision because the decisionitself

ifitiscarriedthrough astheregulationis witten,
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t he di sposal deci sion doesn't rely on the perfornmance
confirmati on program and, as | said, should not.

So DCE's real effort should not be on a
performance confirmation program They shoul d outline
the terns of what they are going to do with new data
and the obj ective of collecting newdata. And within
t he confines of the way the staff has interpreted the
rule, | don't think it requires a great deal of
creativity.

And what the staff, what the NRC staff,
should do, get prepared for how to deal with a
performance assessnment that may not denonstrate, as
the word has been used again this norning, may not
denmonstrate, the requisite | evel of evidence and make
sure that bucket isn't out there handy.

VI CE CHAI RVAN RYAN: Thank you, Steve.

Qur next speaker, right up on tinme, is
At ef El zeftawy, speaking on behalf of the Las Vegas
Pai ut es.

DR. ELZEFTAW: Good nmorning. | amgl ad

that all of you are | ooking at me. That is good. M

name i s Atef El zeftawy. |1'mglad for the chair or the
vice chair can pronounce my nhane. If you have a
problemw th that, call me Bob, |i ke | have been doi ng

for the last 35 years.
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Anyway, | amdoing this work for the Las
Vegas Paiute tribe and for its governnment pro bono in
a sense. The chair, doria Hernandez, changed ny

schedule. And | amgoing to take the opposite end of

Les. | don't know whether he is here or he isn't.

| amnot pleased to be here -- he was; he
said that "I'mpleased to be here" -- because | think
| have another place | would have loved to be

according to ny schedule, tobeinnorthern California
fishing for salnon and sonme of the tribes. But the
chair called ne at the last mnute, and she said,
"Well, you're goingto go and represent us." So | had
about five mnutes with her to give ne sone i dea about
what she wants ne to say.

And t hen she gave ne t hat Vegas golfer to
pass it to the chairman. And she said, "Point out to
him that the Las Vegas Paiute have a nice article
here. It tal ks about the natural desert.” And I'l|
pass it to himin a mnute.

Las Vegas Pai ute tri be ten years ago, they
were nore or | ess poor, have nothing. And ten years
ago they thought to save for noney and get some golf
course, econom c devel opment on the | and.

So today they have three golf courses.

There's about 150, 000 people visit that golf course.
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Some of them pay $100. Sonme of them pay $300 to go
t hrough the golf course. |It's very good income for
the tribe.

The tribe has about 45 menbers who are
adults, Native American Las Vegas Paiute. And the
total population is about 150. They have a
seven- nmenber council. That's the government and the
el ected chair fromthem They have an el ection every
two years denocratically adm nistered and so on.

Now, that brings ne to ny second point.
| want to make ny presentation to you in terns of
probably five mnutes and l et yougo early. 1| liketo
tell stories, but | think | amgoing to | eave you with
maki ng t he deci si on about what the story is.

One of those stories says, "Wl l, you know
the tree by its fruit.” And I'll let you think about
that. Sonme of the stories or sone of the |ines say,
"You shall knowthe truth, and the truth shall set you
free." This is inscribed here on the Cl A building,
sad as it may be.

Anyway, there is a story that | renenber
back when | got involved with Jeff about being
tenacious in terns of you guys, comittee nenbers.
The USGS got involved into the program of Yucca

Mountain for the noney. They got their best
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geol ogist. | knowthat there is a USGS fell ow around
here. They got their best geologist. And they are
going to characterize the unsaturated zone.

Here | was sitting as a consultant back
then, my first to the NRC working on 10 CFR 60 as a
sort of a soil physicist or sonmebody who knows a
little bit about the unsaturated zone. And the guy

described for about two hours a long, beautiful

program

| had only one question for him to
characterize the unsaturated zone. | said, "Well, how
are you going to drill?" | have one question

He didn't answer it. He said, "W are
going to do this and this and this and this." But |
was driving at one single point. And he said, "W are
going to do the drilling. And we are going to hire
the contractors and so on." To nake the story short,

finally after about alimted di scussion, after about

maybe 30 minutes, he said, "Well, we will drill with
drilling rmud."

| said, "Well, I'm glad you said that
because that is what the plan is.”™ Now, DOE, take
heed fromthat. The planis to drill with the dril
mud, drilling nud, to characterize the unsaturated
zone.
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My second question was, what is the
drilling mud? And | said, you characterized the
unsaturated zone by drilling with air or mybe
conpressed air. Find out howyou are going to get it.
But you characterized the unsaturated zone by not
adding water and nud in the bore hole as you drill
1,000 feet or 2,000 feet. Now, Neil Coleman in NRC
and the rest of you know the rest of the story.

It's very inportant to get to the
nitty-gritty for the conmttee nenbers to be
tenacious. That's really what | want to say. Be
tenaci ous to find out how they are going to do it.

| like to put all of ny presentation in
mat hemati cs because | ama mathematician in a sense.
Then | will talk about what it nmeans. For the |ast
si X, seven years, | have been reviewi ng all of these
papers, unnamed person to be nentioned. And you know
what ? The statistics are very staggering.

We get about 60 percent of the people who
marry today get a divorce. Do you know what? W get
about 60 percent of the hydrogeologists or the
hydrol ogists who wite one sinple equation about
Darcey's Law. And Darcey's Lawto wite the equati on,
you have got totell ne where is the water noving from

wher e. And 60 percent of those professors or
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hydr ogeol ogi sts put the wong tine.

Now, it's so sad that | have all of these
copies in ny garage to nmention that. And | send al
ny comments back to themunofficially. M nanme is off
to mention that to them

Now, be careful of what the Departnent of
Energy presents to you. It mght |ook so nice up
here. They mi ght have the best speaker. They m ght
have Ronal d Reagan back fromwhatever he is going to
be now to comruni cate to you, the best comruni cator.
But | ook at the details.

Now, | was just asking your person a
m nut e ago performance assessnent. And he said, "I am
the chief of the perfornmance assessnent.”

| said, "Well, I"mglad.” Nowhe needs to
| ook at my comments that | did for the State of Nevada
in 1987 or '89 about the total systemperfornmance. |
said in it, "Watch out for the unsaturated zone
paraneters. They're going to be the driving factor."

And until today, fromsonme of the things

that | do once in a while, | have not seen. For your
information, | haven't done anything on the program
since 1990 noney-wi se. And until today, | have not

seen the mathematical derivation of the so-call ed

coupling process.
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| have heard about the reflux. \Wat is
reflux? For the water to nove down to change to turn
upward, | have to look at the physics. How is it
getting done?

| haven't seen a mathematical derivation
yet. | would like to see the details. | would like
toseetheinitial condition, the boundary conditi ons,
how they put it in a source termin the conputer, and
what the conputer does.

Tal k about a performance program | just
came from the EPA special conference for invited
peopl e deal ing wi th t he bi g, huge air nodel i ng program
nodel . Mobil 6 it's called. You put a lot of
information. It tells you about the aerodynam cs and
pol lution and the clientele or whatever it was, Vegas
and so on.

| want to finish up in tw seconds. And
the nost inportant person of that program decided,
wel | , how many depends on, sone of the inter-valueis,
how many ti nes you start your car. So she had, "Wl ,
three starting the car. Every person of you start the
cars three tines a day." Do you know what? [|f you
cone to Las Vegas, the people will start their car
al rost ten tinmes a day.

So when | said to her, "Wat happens if |
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change the three to six or seven? Let's put it inthe
program™ in one paraneter, it changed t he whol e area
fromattainable, a word that neans confirmed to the
boundary conditions, to non-attainable. This is one
single factor.

O her comments, | was very surprised to
see in the confirmation graph yesterday about the
wast e package. How nmany nunbers are you goi ng t o have
in performance confirmation in the waste package? |
was surprised to see also that | didn't see a | ot of
t he unsaturated zone.

Now, to end up ny talk, | amgoingto tell
you what the chair did. She gave ne this noney. And

she said, "Go to the chair. And |let themsee what it

iS.

So this is one dollar. Everybody knows
that this is one dollar. 1t has George Washi ngt on on
it. Now, here is another one. It says, "$5." It has

Abraham Lincoln on it. Everybody knows that. This
one says, "$20," Andrew Jackson. This one says
"$100," Franklin. Then this says again one dollar.
What happened in that process? Think
about it. Started with a dollar. This is for her
that is a performance confirmation. Sinple, just |ike

t he gentl eman penciled in space.
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"1l | eave you with that. Thank you very
much for inviting us. Thanks to the chairman. Thanks
to Commi ssioner Merrifield and to you and thanks to
Janet and t hanks to John Griggs. Thank you for having
me and | istening to the nonsense | just said. Thanks.

VI CE CHAI RMAN RYAN: Thank you very nuch.

Questions?

DR ELZEFTAWY: Any questions?

VI CE CHAl RVAN RYAN: Yes, Ruth?

DR. WEI NER: Where does the tribe get the
water for their three golf courses?

DR ELZEFTAW: That's a good question.
It's a very long story. The state made an eneny out
of me because 10 years ago they cane to ne and said,
"Well, we have this 4,000-acre feet, and we want to
devel op a golf course and all of that. Do you think

you can find us water in the desert?"

| said, "Well, I'll ook at the geol ogy."
And about five weeks later, | said, "Well, | think I
knowthat it shoul d be sonme water there. | don't know
how nmuch and how far or how deep.” Well, we drilled

the six wells.
We came here to t he Depart nment of Justice.
They told us, "Go and doit.” W didn't see them As

we knew that the state was going to come with us,
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state engineer is going to kill us, drilling w thout
so-called license approval of the state. Wat er
bel ongs to the state.

And so we did it. We closed the
4,000-acre feet with police force. Nobody cane in
except the ones with IDs, like us here. W drilled 24
hours a day for 6 nmonths. And we found t he best water
ever. Don't ask ne where. Around all of us, the
water is "salty.” This bull's-eye delivers the best
wat er t hat has no cont am nati on what soever, sone salt,
cal cium nmagnesium and all of that, 5,000 gallons a
m nute, field hydrol ogi sts who m ght drill down about
10 feet.

And we drilled the six wells. And that's
where they are getting the water. The state fought us
in court. W finally got about 3,000-acre feet for
life to keep them goi ng.

That's the rest of the story. Sorry for
taking so long. Any questions?

VI CE CHAI RVAN RYAN: No problem Any
ot her questions?

(No response.)

DR. ELZEFTAWY: Thanks for your
attentiveness.

VI CE CHAI RMVAN RYAN: Thank you
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Qur next speaker is Engelbrecht wvon
Ti esenhausen.

MR. von TI ESENHAUSEN: | woul d |'i ke to say
| amglad to be here, but standi ng and speaki ng here
is not always one of the things | am nost fond of.

VI CE CHAI RVAN RYAN:  Could you pull the
mke a little bit closer? | know they don't build
themfor the --

MR. von Tl ESENHAUSEN: Can you raise it up
alittle?

St eve al ready di scussed sone of the i ssues
that | wanted to bring up, but | will reiterate what
my points are. PC, "Wat does it really nmean?" seens
like a silly question, but I would like to go through
how st akehol ders |l ook at it, how the NRC and ot her
partici pants | ook at PC, and how DCE | ooks at it, and
then how it appears to be inplenented at the present
time.

Next slide. The Departnent of Energy in
1997, long before Part 63 was issued, nade this
coment. And | think it's a good conment because t hey
realized at that tinme that PC may not al ways confirm
their data, that they may need to revi se sonme of their
data or their nodels. And that could be positive or

negative.
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Next slide, please. These are just
basically some comrents fromthe NRC Part 63. The
only thing I want to highlight is that it is a
confirmation program It is not a program for
original data as far as the Iicense application said.
Natural engineered systens are functioning as
i ntended. I n other words, the decision has been made
or the cal cul ati ons have been done as to how these

systens are expected to function.

Next sli de. And, again, performance
confirmation wll evaluate the adequacy  of
assunptions. In other words, you have al ready nade

assunptions. You have already coll ected data. That's
really all | want to highlight. It's been said before
so many times today and the | ast couple of days.

EPRI  in the report on performance
confirmation | think also confirnmed this point. It
says that any decision by the NRC to |license each
stage of repository devel opnent woul d be nmade on the
basis of information that exists at the time the NRC
consi ders such an application. To ne, that nmeans when
the NRC gets an LA, they will have the data there to
make that deci sion.

So what are the chall enges -- this is kind

of digressing -- in getting what | would consider a
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per formance confirmation progranf? You're | ooking at
temperature effects. Tenperature effects are al nost
i mpossible to scale. That is one of the things that
you m ght want to do if you are | ooking at corrosion
processes.

You're looking at long tinme periods. In
chem cal processes, where the reactions are extrenely
wel | under st ood, you can soneti nmes nmake al | owances f or
ti me by changi ng tenperatures or vice versa and still
cone out with the sane result.

DOE has nentioned the possibility of
putting in dedicated drifts for a performance
confirmation program And it is unlikely that those
will, infact, duplicate the conditions that you woul d
find in the repository.

In one case, there would be ventilation
problens, which wll destroy all possibility of
coll ecting good geochenmi cal data. And in the other
case, with the weighted waste packages, it wll be
cl ose, but whether the tine periodis sufficient togo
through that critical w ndow of susceptibility for
corrosion is an issue that has yet to be answered.

This is not to say that all of this data
is going to be useless. | think sone of this data is

going to be very useful. Wether it will answer the
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critical questions that need to be answered i s anot her

probl em

Al'l of this is basically driven by the
fact that waste package performance is still the
primary barrier. And the effectiveness of that

barrier is based on current nodels, nodels that are
based on corrosion data, which is basically not
representative of a repository environnent. | think
this is a critical issue.

My | ast point is sonethingthat Steve al so
nmenti oned. Data collected duringthe PCperiod shoul d
not be used to cl ose agreenents or to be a source for
the license application.

Next slide. This is DOE s | atest current
schedul e for the cl osure of agreenents that they have
made with the NRC If you look at a I|icense
application date of 12/04, youw ||l see that there are
a lot of agreenents that they fully realize that they
will not be able to close prior tothat time. | guess
this woul d be the start of Chris Wi pple's bucket if
you want to call it that.

In fact, sone of this schedul e i s al ready
somewhat out - of - dat e because one of t he agreenments on
i gneous activity will not be closed until March of

'06. But we now hear that DCE has put that into the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

123

performance confirmation program It is no |onger
part of the license application.

Next slide, please. So this is what PC
shoul d not be used for. It should not be used as a
means to defer the resol ution of issues that are part
of thelicense application. It should confirmbut not
be the primary source of data.

| think it is up to the NRC to realize
that if DOE proceeds on the current path, it will get
a license application that is based on issues that

wi |l be solvedinthe performance confirnmati on program

and that will be | oaded with RAIs up front. In other
words, there will be areas where DOE knows up front
there will be requests for additional informtion.

A coupl e of thoughts on what coul d be done
to really, at least in ny opinion, inprove TSPA
Calico Hlls is something that hasn't been | ooked at
very critically that could be a very good barrier for
radi onucl i de transport.

And the critical question that still
hasn't really been answered is, where does it go and
how fast does it get there? The know edge of the
saturated zone is still fairly small, | would say.

And then geochemistry is critical

Geochem stry, especially in the post-closure period,
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is what will drive repository performance.

Thank you.

VI CE CHAI RVAN RYAN:  Thank you.

Any questions? Going once, going tw ce.

(No response.)

VICE CHAIRVAN  RYAN: Thank you,
Engel brecht .

The | ast speaker of this group of six is
John Kessler from EPRI

MR KESSLER  Thanks very nmuch for the
opportunity to speak. | guess | will start by trying
to slice and dice performance confirmati on yet one
nore way. | amgoing to wind up repeating a |ot of
what is said. So that will help. It will shorten
things a bit.

The next vi ewgraph, please. | thought I
woul d start by just talking a bit about where is
performance confirmationinthe wholerow, really what
isit that -- it's all about uncertainty in a sense,
that uncertainty is unavoi dable to sonme extent. How
is it that it can be managed?

Well, there are two groups working on
managi ng uncertainty. First, there is NRC, EPA in
terms of regul atory approaches. And then what is DOE

doi ng about it?

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

125

So in the broad brush, the way that the
uncertainty is being managed to maintain safety is,
first of all, we are talking about dose to a
reasonably maxi mal |y exposed indi vidual, not to sone
aver age i ndi vi dual .

The RMEI dose limt is a fraction of
natural background, the requirement of nultiple
barriers, which | think is a good requirenent. The
wast e nust beretrievable. Andthey're also requiring
| onger-termR&Dto | ook at saf ety questi ons provi sion,
and the NRC review plan and the perfornmance
confirmati on programare always that NRCis managi ng
uncertainty.

DOE has got sone additional approaches.
They are reducing uncertainties wth design
nodi fi cations as they can as it nakes sense. Sone of
t heir anal yses are conservative. | would say, on the
whol e, their performance assessment in general is
conservative, not in all areas but in sone.

Furt her nor e, another way to manage
uncertainty is to have margin; that is, not to be at
14.999-mIlirem per year as your peak dose but
somet hi ng bel ow t hat .

And then, finally, you have got a

| ong-term R&D and performance confirmation program
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that is yet another way to manage uncertainties.

| think this was alluded to by one or two
speakers earlier. Again, sonmething that we talked
about in the EPRI performance confirmati on panel is we
consi der performance confirmation just one subset of
all the longer-termR&D t hat coul d be done out there.

So that performance confirmati on with the
activities that are specifically designed to eval uate
t he techni cal bases for the |licensing decision andthe
| onger-term R&D or other activities not specifically
directed eval uating the Ii censi ng bases, | think that
DCE has ki nd of proceeded that way. And this nore or
less follows the philosophy of NRC in ternms of
performance confirmation.

Next, please. There has been sone
di scussi on about the EPRI performance confirmation
wor kshop as well as sone other work that was done.
The work was done in 2000 and 2001. The perfornmance
confirmati on workshop that included various parties
was done in Novenmber of 2001. W also convened a
per f or mance confirmati on panel to make reconmendati ons
and observati ons.

O her things that areinthe report are we
provi ded some exanpl es of sone appropri ate perfornmance

confirmation activities wusing DOE s eight-step
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nmet hodol ogy that I wll discuss in a nonment here.

They are all sunmarized i n a Decenber not
20, 001 but 2001 report. |1've got a couple of extra
copies there if somebody would like them And if
t hose run out, give me your nanme and address. And |
will get one to you.

Next, pl ease. A quick rundown of the
performance confirmati on panelists. Sone of the nanes
you recognize. W have people on there that also
represent stakeholder nediation, people who have
worked w th stakeholders before. That's Alice
Shorett, a couple of people on there that have had
some |licensing experience to understand how

performance confirmation m ght work in the |icensing

ar ena.

Next , pl ease. The per f or mance
confirmati on panel Decenber -- nowl've got the right
year -- 2001 comments, sort of the top-line coments

are the performance confirmati on and ot her | ong-term
R&D was consi der ed usef ul and appropri ate, recogni zi ng
that there were many i nterested parties in perfornmance
confirmation, not just DOE and NRC, and that those
peopl e shoul d be given a voi ce.

NRC and DCE need to start now devel opi ng

a shared understandi ng of how | ong-term R& and PC

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

128

will be carried out. | think that is still obvious
after discussions we have had today that those
di scussi ons need to conti nue. The concern, of course,
is that commtnments are going to be identified inthe
i cense applicationin any near-termanendnments. And
it is best if everybody is on the sane page about t hat
and how to work that through.

Again, to repeat, -- | think Chris
mentioned this in his talk -- our main recommendati on
was a flexible adaptive plan is needed. So the
concern | have got here is, what are the inplications
for using arather rigid|license amendnent process if
that is what is selected? It is not clear fromthe
di scussi ons, at | east, exactly howthat will work. If
the point is to keep things flexible, a I|icensing
approach needs to be able to accommpdate that.

We al so recomended prioritizing nowusing
risk-inforned judgnent and clear criteria for
prioritization. |'mstill not sureif thosecriteria
are real clear in terns of prioritization, although
this discussion we have had the past day and a hal f
has been pretty good.

Avoid traps. Chris went through sone of
those traps. | will probably reiterate a few of them

in a mnute.
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Next, please. NRC and DOE need that

shar ed under st andi ng of bot h performance confirmation
and |l ong-termR&D. | amconvinced they're not on the
same page quite yet.

The comm tnents are likely to be defined
in the licensing process, even those that woul dn't
start until nuch [ater. So the concern is DOE seens
to have to get it right the first time, which is
counter to the flexible adaptive PC approach.

NRC and DCE have both made a commendabl e
start. W have got the final regulation in now, the
finalized review plan from NRC. DOE has a draft
performance confirmati on and | ong-termpl ans. And, as
Debbi e Barr tal ked about yesterday, it seens as if
Rev. 2 is com ng soon, which will be good.

These differences between the two PC
approaches need to be resol ved. Again, it |ooks |like
DCE i s focusing on the overall performance objectives
that need to be achieved. And it |looks like NRCis
| ooki ng at these natural and engi neered barriers or
functioning as intended and anticipated. And that
seens to me, as | was just going back and forth with
Jim and Jeff, it inplies sone very fundanental
differences inapproachinterns of prioritization and

wei ght i ng.
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Use risk-infornmed judgnent and clear
criteriaprioritizationnow. Sone potential criteria
that the EPRI performance confirmtion panel cane up
with is the relative value of the information,
risk-infornmed. | think what Karen Jenni tal ked about
is just right down that alley of the kind of things
t hat we were thinking of.

The timng and the need for specific
i nformati on has not really been tal ked about so nuch
yet. The cost of conducting themhas been al | uded to.

Interference with other activities | believe was al so

mentioned. And certainly we'll see in PC plan Rev. 2
or 3, | guess.
Agreenents with stakeholders, | am not

sure what the plans are there, but certainly those
need to beinthere. And Chris nmentioned themas well
yest erday nor ni ng.

Concerns of stakehol ders, potential health
effects to workers and the | ocal popul ation, and the
ability todefinesufficientlythat activity such that
the confidence is truly enhanced in a reasonable
anount of time, | think that what DCE i s proposing is
t here, although it probably needs to be cl earer, that
| ast point.

Next. Same basic traps as what Chri s went
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t hrough: agreeing to neasure paraneters that do not
affect performance. One of the things we had on the
list was that, well, sonmetinmes you tend to satisfy
parochi al interests. | believe Chris gave a few
exanples in his talk of the kind of thing you can get
into. That needs to be avoi ded.

Agreeing to do things that can't be done.
Chris talked about that again yesterday, such as
requiring unnecessary accuracy or precision in

nmeasurenments, nonitoring of too |imted duration or

extent. | look forward to Rev. 3 to see howthat is
goi ng to be managed. | understand that is where that
will show up.

Assi gni ng excessi ve | evel s of conservati sm
on bounds because it's easy. They tend to eat into
margin that don't really give it up unless youreally
feel you have to is what | think we are after there;
and neglecting institutional aspects. You nust
mai ntai n technical capabilities over a long termis
somet hi ng that sonme folks are very interested in.

Peri odi c report cards was sonet hi ng that
has been done for other stakehol ders in other cases.
And | think that thiswll |ikely be sonethingthat is
important to the public as well.

Next . kay. Here is what DOE had for
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their eight steps in defining a perfornmance
confirmation activity in one of their earlier
revi sions, their 2000 draft performance confirmation
report. We like these eight steps. W think they are
really good ones. W look forward to DOE getting
t hrough all of them

The first stepisidentify which processes
are to be nmeasured, the key performance contri bution
factors. | think that is what we heard yesterday. W
understand that is what is going to be in Rev. 2.
What | have in brackets here are ny guesses and based
on ny understanding from public neetings as to what
will show up when. These aren't DOE inputs
necessarily but ny guesses.

Define the database and predict the
performance. It sounds like that will be in Rev 3.
The three things in red | want to talk about in a
l[ittle bit nore detail in a mnute.

Then est abl i sh the tol erances or predicted

[imts or deviations frompredicted val ues. |ndeed,
that's critical. W look forward to seeing that in
Rev 3.

ldentify the conpletion criteria and
gui del i nes for corrective action. It wasn't clear

fromthe tal ks yesterday whether that will be in Rev.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

133

3. It seens pretty inportant that it must be. |I'm
guessing it will be just to rem nd fol ks that we are
| ooki ng for that.

Conduct the detailed test planning,
noni tor the performance and do the tests, anal yze the
data. And then our eighth step is very inportant. |
think several speakers have already nentioned it:
reconmend and i npl ement appropriate actions if there
are deviations. | hope that will show up in Rev 3.
Certainly that needs to be thought through.

Next . Step 3; that is, establish the
tolerances, limts, or deviations from prediction,
certainly that is a key step in a successful
performance confirmation activity. Wthout it, you
may as well not do it.

Conbi ne basel ine dataw th predictions for
per f ormance confirmation period. Howdo you m x t hose
t oget her? What we' re concerned about is that they may
becone licensing conditions. |If this happens, then
you do this. If not, then sonmething else. So it's
important to get it right.

An exanple of that 1is in the next
viewgraph. This is taken also fromthat same DCE' s
draft performance confirmation plan, this whol e idea

of how you acquire the data, run it through your data
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reduction, convert it into what you think you have for
basel i ne data, then goingintothe confirmatory period
with sone sort of predicted bounds in terms of
expect ed behavi or.

And | have a note that | have added here,
whi ch i s the conpliance bounds may be nmuch wi der; that
i's, you can be outside those bounds and still neet the
regulatory criteria. | think that i s what Debbi e Barr
was tal king about yesterday. | am not quite sure.
But certainly that kind of philosophy needs to be
i ncorporated when one tal ks about these tolerance
bands and how to define them

Next, please. Another step, identifying
conpletion criteria. You need to know when you have
done enough. So a cl ear end has got to be identified.
These tine periods are exanples. You mght want to
devel op tol erance bands at these tinme periods if that
i s where you think you are going to stop your test or
whenever you propose to stop your test, you need to
say, "How is a 50-year tolerance band going to be
defined to show ne a | onger-term behavi or that hel ps
confirmthings are going to behave as antici pated?”

The test has to be sensitive enough to
detect that required tolerance. The test has got to

be 1ong enough. So you need to know in advance
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adequate time is going to be likely. And it's going
to be difficult to exactly define how nmuch tine is
required there, hence that need for flexibility.

Sanpl e si ze and frequency i ssues nust al so
be considered, |ike do you have to really test every
contai ner or just some subset?

Next . Finally, step eight; that is,
recommend and i npl ement appropri ate acti ons dependi ng
on what you see from your perfornmance confirmation
tests. Potential actions? No. No action required.

Maybe you need to do sone nore testing. Mybe you

need to nodify the original |icense bases. Mybe you
wil | have to nmke