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P-ROGCEEDI-NGS
(8:34 a.m)

6) OPENI NG REMARKS BY THE ACNW CHAI RVAN

CHAI RVAN RYAN: Good norning. The neeting
will come to order, please. This is the second day of
t he 157t h neeting of the Advi sory Committee on Nucl ear
Waste. M nanme is Mchael Ryan, Chairman of the ACNW

The ot her nmenbers of the Cormittee present
are Allen Croff, Vice Chair; and Ruth Weiner, who is
on the phone or will be shortly; --

MEMBER WEI NER:  Yes. |'m here.

CHAI RVAN RYAN: Okay. Just wanted to nake
sure there, Ruth. Good norning.

-- Jimdarke; and WIIiam Hi nze.

During today's neeting, the Conmttee will
be briefed by an NRC representative on the status of
hi gh-si gni fi cance agreenents between the NRC and DCE
concerni ng t he proposed hi gh-1evel waste repository at
Yucca Mountain. We will hear from Conm ssioner
Jeffrey Merrifield on areas of mutual interest in the
wast e nmanagenent area. W w Il discussed proposed
ACNW | etter reports.

And M. Neil Coleman is the designated
federal official for today's initial session.

The neeting is being conducted in
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accordance with the provisions of the Federal Advisory
Conmittee Act. W have received no witten conments
or requests for time to make oral statenents from
nmenbers of the public regarding today' s sessions.
Shoul d anyone wi sh to address the Committee, please
make your w shes known to one of the Commttee staff.
It is requested that speakers use one of the
m crophones, identify thenselves, and speak wth
sufficient clarity and volunme so that they can be
readily heard.

It is alsorequested that if you have cell
phones or pagers, kindly turn themoff or place them
in a mute node.

Thank you very nuch. Wthout further ado,
we have our first presentation: status of
hi gh-si gnificance agreenments associated with the
proposed hi gh-1evel waste repository. Good norning.

MR ROM Good norning. Thank you. Good
nor ni ng, | adi es and gentl enen.

7) STATUS OF H GH SI GNI FI CANCE AGREEMENTS

ASSOCI ATED W TH THE PROPOSED HI GH LEVEL WASTE

REPOSI TORY

MR ROM This is a brief presentation
t hi s norni ng, which should be fairly strai ghtforward,

having to do with the status of the high-significance
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agreenents for the Yucca Muntain project.

W have done this annually, and we're in
a position now where the high-significance agreenents
are all addressed. And we could alnost do this in a
single slide. And if you'll go to the next slide for
nme, please?

If wedidit inasingle slide, this would
be the one. The HWL here stand for high, nedium and
| owsignificance risk itens, which I'll discuss on
anot her slide for you.

There are 293 agreenents total. The other
categories of interest: conpleted agreenents, need
additional information, and received and in review.
O the 293 agreenents total, we have conpleted and
responded to 209. And we have witten letters to DOE
i ndi cating that we have additional infornmation needs
on 15, leaving 69 agreenents that are currently in
revi ew.

The inmportant agreenents we want to talk
about today are the high-significance agreenents.
There are 41 total. And they have all been addressed
in letter formto DOE as of about five weeks ago
think the last letter went out on those.

W are not expecting to have any

additional conment on those, including the nine
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hi gh-si gni fi cance agreenent s wher e addi ti ona
informationis required. So of the agreenents, the 41
have all been addressed to DCE

The ones we're working on now are the
medi unms and lows. You will see that of the 92 medi uns
and 160 |ows, of those that have been answered or
responded to to DOE, 5 of the medi uns have additi onal
i nformati on needs. And one of the | owsignificance
agreenents has an additional information need.

Those that have additional information
needs we're considering open. And the total nunber
responded to, then, will include those conplete and
with additional information needs. So the 224, which
i s those conpl et ed and need addi ti onal infornation, of
293 have been responded to.

Next slide, please. This one you m ght
find hel pful with your notes along with the previous
slide. This is just a brief description of what we're
considering a conpl eted agreenent, what falls under
addi tional, need additional information.

And t he remai nder, of course, is received
and in review and consi dered cl osed or conpleted. W
have essentially closed the agreenent. No additional
information is required. The information that DOE has

gi ven us has been reviewed and found to sufficiently

NEAL R. GROSS
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address the question.

Those that have additional information
needs, the 15 so far, there nay be a few nore of those
inthe batch of nedi uns and | ows t hat needs to go out.

| nf or mati on has not been sufficient or not
all of the information has been avail able, not all of
the references have been available. Again, we wll
discuss that a little bit nore in one of the upcom ng
slides. So those are the three categories on the
agreenent status.

Next slide, please. On the risk ranking
of the agreenents, it was suggested | should spend a
little time discussing the difference between the
hi gh, medium and | owrisk significance agreenents.

In mid 2003, | think the risk ranking was
addressed for all of the agreenments in an effort to
hel p us econonize on our tine and address the open
agreenents as efficiently as possible.

The high-risk significance agreenents were
i nformation requests that had the potential to alter
the risk estimates significantly. Mediumrisk
i nformati on request has sone influence on the risk
estimates. And, finally, the lowrisk category
i nformation request is expected to have little effect

on the risk estinmates.
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W wer e asked to get t he high-significance
agreenent s addressed nost pronptly, particularly when
we bel i eved the |license application was i mm nent. And
that's why the highs have all been addressed at this
point. The nediuns and |ows are currently in the
wor ks and expect to have those all addressed by Apri
15t h.

Let's have the next slide, please.

CHAI RMAN RYAN: Just to clarify, --

MR ROM  Sure.

CHAI RVAN RYAN: -- that's all the nediuns
and lows will be addressed by April 15th?

MR ROM That's right. O those
remai ni ng, they are all nediunms and | ows. Sixty-nine
of themare currently being reviewed. They're bundl ed
t oget her somewhat. W have approximtely 25 letters
t hat are addressing those.

And those nunbers are changing daily.
Those are being addressed pretty quickly. Most of
themw || be addressed well before April 15th, but we
expect there may be a couple that take us up to Apri
15th to get out responses to DCE on.

CHAI RVAN RYAN: Just to back you up a
slide, the needs additional information category, --

MR ROM Right.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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CHAI RVAN RYAN: -- you know, you've got
two possibilities here. NRC has responded to DOE and
has identified i nfornmati on needs. That neans you're
kind of waiting for sonething.

The second part s or waiting for
supporting docunents to be nade public. That inplies
to ne that perhaps you understand and have probably
seen the information but are waiting for it to cone to
t he public process.

MR ROM Right, yes.

CHAI RMVAN RYAN: | nean, you're a little
bit nore advanced in the second part than, say, the
first part.

MR ROM That's correct, yes. Sone of
t hose we have actual |y seen sone docunentation. W're
just waiting for some of the supporting docunmentation
to be nmade public.

CHAI RMVAN RYAN: Ckay. | nean, that's
hel pful to have an insight that the work has
progressed down the road sone, rather than just here
wai ti ng.

MR ROM Yes. In fact, if you want to
skip ahead, |I'Il conme back to this slide. |f you want
to skip ahead about three slides to the one that's

titled "Three Categories of Qpen Hi gh-R sk Si gnificant

NEAL R. GROSS
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Agreenents,” this mght be a good tine to shed a
little nore light on your question. Thanks.

O the 15 so far identified wth
addi tional information needs, they actually fall into
these three brackets. The information has not yet
been nmade public, in which case we have reviewed
non-public information. Those should not be too
difficult to conplete once the information is nade
publi c.

There is a category with nodel s needing
clarification. DOE is aware that we are | ooking for
clarification on the nodeling. And then the | ast
category is difficult issues, which of the 15 appear
to be centered on vol canismand aircraft hazards. So
we can |l unp those 15 with additional information needs
under these 3 brackets. Thanks.

Wul d you back up now to where we were?
W have a list of those 15 to fall into these 3
categories. O the 15, that gives us the first 5 of
the 15. This identifies the agreenent, indicates what
the information need is. These are all high-risk.
The subsequent slide will show also the few that are
mediuns. And that's in the |lowrisk category.

The informati on needs are identified in

this colum. And | think if you'll match themup to

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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your slide which you do have in your pack, you wll
see that you can match themup to one of the three

categories: information we have made public, a node
needing clarification, or if it is adifficult issue.

| will note that there are two agreenents
that are sonewhat different. That would be GEN 1.01
and TSPAI 2.02, which will show up on the next page,
which are kind of catch-all agreenents and include
coments on nunerous itens. So GEN 1.01 and TSPAI
2.02 are being handl ed sonewhat differently but also
inletter form However, there is quite a | ot of neat
to GEN 1.01 and TSPAlI 2.02 because of the way they
were set up.

Unl ess there are any questions on this
slide, let's nmove to --

MEMBER HI NZE: If you wouldn't m nd, Dan?
Do you ever reopen an agreenment? | know you have
provision for that. Let me give you an exanple: the
aeromagnetic data revi ew

MR ROM  Yes.

MEMBER HI NZE: That has led to new
information regarding faulting in the Yucca Muntain
region. And I'mwondering if that is being
incorporated in the seismc analysis and whether

you're looking at that to see whether the DCE is

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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i ndeed i ncorporating that newinformation, not just in
the U.S. activity area but also in other areas where
it's germane.

MR ROM kay. |If ny supportive staff
will help me out if I"'mwong, that is being --

MR LESLIE: Bret Leslie, NRC staff.

MR. ROM  Thanks.

MR LESLIE: Dan nentioned that sone of
the agreenents might go out to April. |In fact, the
seismc one is one of them where DOE has changed its
approach and we're going to do a series of topical
reports. |I'mtrying to come up with a path forward so
that they can discuss with the NRC in a public forum
their path forward on how to deal with this issue.

One of the issues that you have raised is
part of our concerns. And so what we're | ooking for
right nowis we're trying to develop that pathway to
be able to address it in a public forumso that we
know that they are going to be treating.

MEMBER H NZE: Well, would that be
consi dered an open item then?

MR, LESLIE: It's an agreenent that hasn't
been responded to.

MEMBER HINZE: | see. So it's --

MR LESLIE: It's still open.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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MEMBER HI NZE: Okay. Thank you.

MR LESLIE: It's one of the nedium
agreenents where we're following it at this point in
tinme.

MEMBER HI NZE: But there is the case or
you do have provision for reopening if you see that
sort of information?

MR. LESLIE: Yes. That is correct as

wel | .

MEMBER HI NZE: Okay. Great.

MR. CAMPBELL: And just to add -- this is
Andy Canpbell, also with the NRC -- none of the

closure, conpletion of agreenments, neans that the
issue can't be raised again in the |icense review.

W have been saying this for quite a few
years, that whatever we review in the |icense
applicationis material in the LA So even though we
may have conpl eted an agreenent, it doesn't mean that
that issue can't be raised in the context of the
| icense application review

MEMBER HI NZE: Well, it's so inportant
because a | ot of these processes are coupled. W have
di scussed that ad nauseam Andy. And that is very
important that we don't let sonething slip through

that is coupled to another agreenent.

NEAL R. GROSS
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Have any agreenments been reopened?

MR. CAWPBELL: None that have been
conpl eted so far.

MEMBER HI NZE: Okay. Thank you.

CHAI RVAN RYAN: One additional question.
Jim d arke?

MEMBER CLARKE: | just wondered, as you go
t hrough these slides, could you clarify some of the
acronyms, please?

MR ROM Sure will.

MEMBER CLARKE: |FA I could figure out.

MR ROM  kay.

MEMBER CLARKE: Are these nodel
abstraction correl ati ons or what i s ENFE, for exanpl e?

MR ROM kay. These are agreenent
names. And | originally had a slide on this but
culled it out. ENFE: engineering near-field
environnent. That's one of the groupi ngs of
agreenents.

MR. HAMDAN. One of the KTI sections.

MR ROM Right, yes. Right. These would
be the key technical 1issues. ENFE, engineering
near-field environment, is one of them GEN 1.01 is
uni que. That's sone general conments. As | said,

that's one that has coments that apply kind of al

NEAL R. GROSS
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over the board. [|A igneous activity.

MEMBER CLARKE: These do track to node
abstractions or a 13?

MR. HAMDAN. Yes, yes.

MR LESLIE: This is Bret Leslie fromthe
NRC st aff.

These agreenents refl ect the key techni cal
i ssue teans that the NRC was using several years ago.

MEMBER CLARKE: Ckay.

MR. LESLIE: And these agreenents were the
result of technical exchanges with the Departnent of
Ener gy.

MEMBER CLARKE: Right. Ckay.

MR LESLIE: So, for instance, ENFE is
evolution of the near-field environnent, primrily
focused on the geocheni cal environnent.

MEMBER CLARKE: Ckay. Thanks.

MR ROM Thanks. Did | say
"engi neering"? Evolution. Thanks.

MEMBER HI NZE: Have we gone through those
all?

MR ROM Yes. I|I'msorry. Unless there
are any ot her questions on acronyns. TBD:. technica
basi s docunent.

MEMBER HI NZE: Well, | was wondering, on

NEAL R. GROSS
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that slide there, the tephra or renobilization, the
ash renobilization, the fourth one there, is that
still an open itenf

MR ROM Yes. Al of these that have
additional information needs we're considering open
ri ght now.

MEMBER HINZE: |Is the renobilization part
of that one? Tephra dilution rate, does that al so
mean renobilization?

MR LESLIE: Bret Leslie from NRC staff.

Yes, it does.

MEMBER HI NZE:  Okay.

MR. ROM Thanks, Bret.

| don't have all the technical answers for
you, but | think we've got the folks here who can if
nore of these questions cone up.

On to the second of that grouping, three
is pre-closure, additional reports. This is one of
the agreenments that requires additional docunments be
made public.

Three TSPAlI itens that are of high
significance. That's the end of the high
significance. So the first nine, then, were
hi gh-si gni fi cance agreenents that are open and are

considered having additional information needs.
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Several mediuns, igneous activity, TSPAI

And if you'll nove to the next slide,
pl ease, it gives us the rest of the remaining open or
need addi tional information agreenents at this point:
TSPAI, USFIC, and pre-closure 704. Again, if there
are any specific questions, I'll do ny best or have
staff here answer those for you.

O those agreenments needing additional
i nformation, of those 15 -- and there will presumably
be a fewnore after the remai ning 69 responded to al so
-- at this point, we expect that the i nformati on needs
will be addressed in the license application.

There is an opportunity for nor e
interactions before license application tine. So
there will be an opportunity to discuss itens that nmay
affect the classification currently.

kay. If you'll nove on to the next

slide, please? Thanks. The gist of the matter -- and

this is what you asked ne to speak about today -- the
hi gh-risk significance agreenents have all been
responded to as of January of this year.

Those that renmain open because of
difficult issues are typically vol cani smand aircraft
hazards. Those are the two that have caused us to

have sone open itens there.
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O the remai ni ng, which are nmedi umand | ow
significance itens, we're on schedule to get themal
addressed by April 15th. The schedule is noving al ong
well right now And of those agreenents, the medi uns
and | ows, | suspect there may be a few nore that will
go into the need additional information category and
will be |eft open.

W' re not expecting to see any witten DCE
response to the open agreenents, those that need
addi ti onal i nformation, prior to the license
application. There should be opportunity to discuss
t hose or sonme of those itens with DOE, but there is no
new prot ocol on DOE addressing those itens in witing
prior to |icense application.

Any questions on that presentation?

CHAl RVAN RYAN:. Questions, Bill?

MEMBER HI NZE: Well, | don't know whet her
it's appropriate to ask, but has any thought been
given to the risk significance if, indeed, we start
| ooki ng beyond 10, 000 years?

MR ROM Yes. Bret, do you want to?

MR LESLIE: This is Bret Leslie fromthe
NRC st aff.

Agai n, agreenents at this point they're

sonewhat historical in the sense that npbst of the
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techni cal exchanges occurred back in 2001. And at
this point, it's premature for the NRC staff to
specul ate what would be in a standard and what woul d
i mpact how risk is determned in that standard. So
t he answer to your question is we haven't gone there.

MEMBER HI NZE: Thank you.

MR. ROM  Thank you, Bret.

CHAI RVAN RYAN: Anything else, Bill?

MEMBER HI NZE: That's it. Thank you.

CHAI RMAN RYAN: Al len? Jin? Ruth?

MEMBER VEI NER:  Yes, | had a coupl e of
guestions, first a general one. Has this process gone
approxi mately as you envisioned it woul d? Wre there
any big differences between what you expected the
schedul e of resolutions for?

MR ROM | would say there are al ways
schedul e surprises, but we have adjusted pretty well.
W continue to adjust. W, of course, originally
expected the |icense application in Decenber. And, as
t here was such a mass of information to respond to and
it appeared that we would not be able to answer all
open itens before the Decenber '04 deadline, we made
the decision to address the high significance
agreenents.

And it becane obvi ous towards the end of
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the year that that |icense application date was goi ng
to slip. And, even knowing that, it still took us
until md January to address all the high significance
itens. And that was with an awful ot of staff
effort.

However, t he exerci ses hel ped on
addressi ng those renai ning itens that are nedi uns and
lows. And we're making very good progress on that and
getting good cooperation with OGC

But, to answer your question, |'d say
there has been quite a bit of adjustnment to schedul e
and finding that itens have not been overl ooked, for
instance, with the GEN 1.01 and TSPAl, which are
fragnented into dozens of coments, actually. It
becanme quite a challenge to address all of the
i ndi vidual coments, sone of which could be as
ti me-consuni ng as a si ngl e agreenent and sone of which
are still being worked on.

So yes, there have been schedul e changes
that need to be with good adjustnment on staff's part,
| woul d say.

MEMBER VEI NER:  Thank you.

MR ROM You're wel cone.

CHAI RVAN RYAN: If | could naybe turn back

to the status chart?
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MR ROM kay. That's the first slide

after the intro, | think

CHAI RMAN RYAN: Over the | ast year or so,
nmy predecessor Dr. Garrick would tal k about the bow
wave. It |looks like the bow wave is a whole | ot
smaller now than it has been in the past, which is
good. And, if | understand you right, you will have
zeros across the high, medium and low and in the
recei ved and reviewed colum by April 15th?

MR ROM That's correct. Those col ums
will be zero by April 15th.

CHAI RVMAN RYAN:  Ri ght .

MR ROM And not only is there progress,
but there is a lot of nomentumright now --

CHAl RVAN RYAN: Great.

MR ROM -- inthe letters, | would say.

CHAI RVAN RYAN:. Well, one of the things
that strikes nme is that at some point after that
process kind of cones to a close around the m ddl e of
April, you'll have, | think, at |least | could envision
where you woul d have in your hand a view of what key
i ssues are going to be as you then think about how you
transition into the |icense application, where the
action is, for lack of a better term

The Comm ttee over the | ast few nont hs has
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focused on the igneous activity as an issue.

MR ROM Right.

CHAI RVAN RYAN: I n sone of these you have
here, for exanple, Professor H nze is tracking that
PBHA review work and so forth and so on.

Coul d you give us any insight as to what
you think we should focus on as we continue to |ook
particularly at that agreenment?

MR ROM Specific itens dealing with
vol cani sn?

CHAI RMAN RYAN: General or specific, what
you t hi nk woul d be hel pful or useful for us to take a
| ook at.

MR ROM Yes. Bret, can you?

MR LESLIE: | think the positions and the
things that are identified are inthe letter. And if
you don't have a copy of the letter, we will get you
a copy of the letter.

CHAI RVAN RYAN: Yes, I'msure | have it.

MR LESLIE: | think that's the best
answer .

CHAI RVAN RYAN: Ckay. That's fine.

MR. ROM Yes, each of the letters is very
specific on those portions of the agreenment that we

are looking for additional information on.
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CHAI RVAN RYAN: Yes. And | think if we

could make sure we are as current as you are wth
everyt hing that you have put back, that will help us
as we shape up our agenda for that activity in the
next few nonths.

MEMBER HI NZE: | guess if there is any
information regarding canisters in the near-field
envi ronnent, that, too, would be of great interest to
us if there's --

MR ROM There's quite a | arge nunber of
agreenents dealing with containers. And a |lot of the
letters dealing with those specific agreenents are in
process right now So that's one that you m ght want
to wat ch.

"' m not aware of any burgeoni ng probl ens
in that area, but there are quite a few agreenents.
And they are still being worked on at the nonent.

MEMBER HI NZE: Are we on track to get
copies of those letters?

MR. LEE: Yes, we get any publicly
avai lable information that is exchanged between NRC
and DCE

MEMBER HI NZE: Wl l, | think the Conmittee
woul d be very interested in having those when they do

becone avail abl e.
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CHAI RMAN RYAN: Yes. | mean, the obvious

progress you have nade is hel pful to us because that
allows us to focus on these Kkey letters and
i nformation.

MR. CAMPBELL: This is Andy Canpbell.

The letters are all available in Adans.
What we can do is we can ensure that if you are not on
distribution for any particular -- | think you guys
are. | think ACNW does receive them But if you need
a particular letter, then we can get that to you.

CHAI RVAN RYAN: Great. Thanks.

MR ROM Right. And | amtracking the
Adans, too, and should always be able to pull up an
i ndividual itemif need be.

CHAI RVAN RYAN: If we can make sure that
we're up to date to where you are, that will let us be
caught up. And then we can nove forward fromthere.
So can we make that happen, Latif or M ke?

MR LEE: Yes.

CHAI RVAN RYAN: Ckay. Thank you.

MR LESLIE: This is Bret Leslie fromthe
NRC staff. | want to kind of anplify on and respond
to Dr. Hi nze's question

You wi Il notice that on Dan's chart, none

of the high agreenents associated with CSLT are open.
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And so from the staff's perspective, waste package
agreenents, the information DCE has provided is
sufficient for us for now to have answered our
guesti on.

There was an evolution of the near-field
envi ronnent agreenment in TSPA 3.09, which has to do
wi th how uncertainty is being treated in terns of the
geochem stry and the coupling of the nodels. And so
interns of container issues, it's not container-I|ike
in source term It's nore of the coupling of them
And so those are two agreenents.

MR. ROM Yes. Thanks.

And, again, | nentioned that are some CSLT
agreenents that are still being worked on. Should
t here be any openitens i n those agreenents, obviously
t hey woul d not be of high significance. But |I'm not
aware of any coming up that are going to be in that
addi tional infornmation needs category.

CHAI RMVAN RYAN. That's great. Any other
guestions? M ke?

MR. LEE: Yes. | have a kind of a
process-rel ated question. And it's kind of a segue
onto sone responses we've gotten fromthe staff
previously. As the process is laid out right now, the

desire is to nake sure that there is sufficient

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

28

information at the tinme of the Iicense application to

do a review of the license application. |s that
correct?

MR ROM |I'msorry? Wuld you rephrase
t hat ?

MR. LEE: kay. The way the issue
resolution process is currently defined, theintent is
to ensure that there is sufficient and high-quality
information to review at the time the license
application is submtted.

And on reviews that you have done, you
have no |onger any questions or coments, can the
Comm ttee assume that that neans there won't be any
requests for additional information once the
application conmes in contingent on the information
still being the same?

| mean, it's kind of a hypothetical
guestion, but | guess the question is --

MR. LESLIE: This is Bret Leslie, NRC
staff.

MR. LEE: Sure.

MR LESLIE: 1'd kind of answer it in a
visual way. DOE has presented at | ast week's
managenment neeting kind of a hierarchy of how their

license application and all the supporting docunents
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woul d be gener at ed.

And what the staff has been review ng
primarily is down in the mddle. So the basis for
their |icense application, we have been revi ewi ng t he
supporting docunents, but we haven't been review ng
their license application.

So you can't necessarily | eap and say t hat
we won't have any questions because we will have to
review what's in their |license applications where
their information they provided was according to our
regul atory requirenents.

MR. LEE: | guess ny question is the
ef ficacy of this particul ar approach. [|f what you say
is true, the expectation is the information that's in
the license application is consistent wth the
t echni cal basis docunents and that you're hopi ng that
there is a high success of consistency, if you will,
bet ween the two because of the tinetable for --

MR LESLIE: Correct.

MR. LEE: kay.

MR. CAWPBELL: GCkay. One other thing |
want to add -- this is Andy Canpbell -- is that the
fact that sone agreenents are in an open state when
the license application cones in does not nmean we

cannot review those areas.
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The i ntent of the agreenments was to ensure
a high-quality license application and that that
hi gh-quality license application would facilitate an
expeditious review given the timng inposed by the
Nucl ear Waste Policy Act.

MR. LEE: Right.

MR. CAVPBELL: The lack of closure on al
t he agreenments doesn't nmean we can't reviewit. It
may nmean that there is nmore work that mght be
involved in particular areas than if that area had
been conpl et ed.

MR. LEE: The second question is rel ated
to aircraft hazards. | see that Tim Kobetz is here.
Coul d you sumari ze briefly what the i ssue is there or
what remains to be done?

MR. KOBETZ: Sure. W had a neeting with
themin Septenber of 2003. And the information that
they had at that tinme wasn't that up-to-date. And
they told us they would get back to us in about six
nmonths after that. Well, it's obviously gone a little
farther. They're reassessing, | think, how they are
going to evaluate the aircraft crash hazards.

They're witing two reports or finishing
up two reports that we're going to reviewwhen they're

publicly available: one on the identification of the
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hazards and the ot her on the frequency. And hopefully
we' re goi ng to have a tech exchange on it this sumer.

MR. LEE: Okay. So, really, what inpact
does this have on your ability to close issues at the
staff |l evel on the pre-closure safety assessnent that
DCE will be doing or is working on?

MR. KOBETZ: Say that again.

MR LEE: It's been identified as a
hi gh-si gni fi cance i ssue.

MR. KOBETZ: As far as the pre-closure
safety analysis, this isn't the only thing that is
sticking out.

MR. LEE: kay.

MR KOBETZ: And that's a broader
guestion. W have to go through and rmake sure we
understand all of their hazards, not just this one,
all of the event sequences, all the consequence
anal ysis, and then determ ne.

MR. STABLEIN: This is King Stablein from
the NRC staff.

Just following up a little bit to rem nd
-- M ke knows this very well and sone of the Conmittee
nmenbers, too -- that the i ssue resol ution process that
we're | ooking at here, the key technical issues were

ai med at the post-closure. And the pre-closure area
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is not as far along in this programas the
post - cl osure.

So we did not capture the pre-closure
i ssues in key technical issues or in the agreenents
with one or two exceptions. The aircraft hazards is
touched on in one of the pre-closure agreenents.

But there are a | ot of pre-closure issues
out there which are not deal with by this process.
And we are working on those issues now. W will not
be setting up a parallel process with agreenents at
this tinme.

But Ti mheads up our pre-closure team and
he is interacting with DOE on those issues,
hi ghl i ghti ng which ones are nost inportant. And we
may wel | have a series of interactions on those inthe
com ng nont hs.

CHAI RVAN RYAN. | wonder if it m ght be
useful to think about a briefing to the Conmittee on
the pre-closure reviewissues and processes and where
you are and so forth.

MR KOBETZ: | can talk to the staff about
that and see what it would be in your best interest.

CHAI RVAN RYAN: Thank you.

John?

MR. FLACK: Yes. | just have a question
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on the ratings: the high, medium and low. After the
application cones in, do they remain the sane? |
nmean, are you kind of |ocked into those | evels, those
bi ns, those high, nedium |ow?

MR. ROM There's no plan on changi ng t hat
at this point.

MR. FLACK: Now, if, for exanple, the
period of time that's considered later on has an
i nfluence on these rankings, how would that change?
| nean, is your review based on that? And does |ike
hi gh receive nore attention than nmedium and | ow and
t hat coul d get switched around or how woul d t hat wor k?

MR ROM Well, hypothetical. Bret, do
you want to?

MR LESLIE: Bret Leslie, NRC staff.

The ranki ngs of the agreenents cane out in
a report in 2003. 1In 2004, the staff wote a risk
i nsights baseline report, which describes the staff
understanding of those areas that have high
significance to waste isolation.

And in that docunent and in subsequent
briefings to the ACNW we have identified it is not
t he agreenent rankings that control where the risk
information cones fromto risk-informour review. But

it's the risk insights baseline report that does it.
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MR. FLACK: Right, right, right.

MR. LESLIE: So, in essence, the rankings
of the agreenents don't control where the staff wll
be focusing on during the licensing review. |If you
want to understand right now what the staff is
t hi nki ng about, it's adifferent report, risk insights
basel i ne report.

MR. CAMPBELL: One additional itemto add
tothat -- this is Andy Canpbell, NRC staff -- is that
as we review the license application, it is the
license application, the material in that, which wll
dri ve our understandi ng of the significance of issues.

Ve have used t he risk i nsights
interactions and activities in the devel opment of the
ri sk i nsights baseline to help focus our prelicensing
program but ultimately in the review of the |icense
application, it's what DOE gives to us that wll
really be where we're looking at in trying to
under stand what's i nportant.

CHAI RVAN RYAN:  John?

DR LARKINS: Yes. Just a quick question.
You said you don't anticipate getting or don't expect
getting any witten responses to those areas that you
said need additional information. Are you

anti ci pating any public exchanges, t echni cal
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exchanges, with DOE on those?
MR. ROM It's conceivable. There are a

nunber of potential interactions, sonme of which may

i nvol ve sonme of these, if I'"mnot taken. | think some
of these, if not all, would be included in sone |likely
upcoming interactions. So there will be nore

opportunity to delve into those i ssues in the next few
nont hs.

CHAI RMVAN RYAN: Thank you. Any ot her
guestions, coments?

(No response.)

CHAI RMAN RYAN: Thanks very much for your
presentation. W appreciate you bei ng here.

MR. ROM Thanks for the opportunity.

CHAI RMVAN RYAN: Thank you all.

DR LARKINS: | need to nmake an
announcenent. | just got a note that because the
Comm ssion has had to change its schedule, they were
planning a neeting, Comm ssion neeting, this
afternoon, they were a little concerned about the
weat her. So they've switched their Comm ssion neeting
until this norning at 10:30 to 12:00.

So Conmi ssioner Merrifield will not be
able to get over here until after lunch. And right

now it |ooks like his schedule is to be here at 2:00
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o' cl ock.

CHAI RVAN RYAN: Ckay. W adj ust.

Yes, Carol?

M5. HANLON: Can | just nmke a coupl e of
coment s i f you don't mnd following that

presentation? There were a couple of nentions on
maki ng docunents publicly available. And | did want
to say that we are aggressively pursuing getting al

of the AMRs on the Web. | think that the staff knows
that. But | wanted to just say that we're proceeding
with getting all of our AMRs on the Wb.

And al so, as the staff requests specific
references that they need to address, specific
references that they're looking for, we're also
putting them on the Wb, thus making them publicly
avai | abl e.

In reference to some of the discussions
they had that we've had regarding the additional
informationitens, we're |l ooking into taking actionto
address sonme of those additional information needs,
what we could do in the interimto address sone of
t hose.

| think Bret was out a couple of weeks
ago. Unfortunately, | missed that interaction. But

we're | ooking into what we may be able to do in the
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interimto address those. So | just wanted to nake
t hose comments.

CHAI RVAN  RYAN:  Thanks, Carol .
appreci ate that.

Any ot her comments or questions?

(No response.)

CHAI RVAN RYAN: Ckay. W have two things
on the agenda. Looking ahead a bit with Commi ssi oner
Merrifield comng this afternoon, we coul d perhaps do
one of two things now. start the presentations from
the center and take our letter-witing activity a
little later on.

DR. LARKINS: |[|f they can accomopdat e.
|''mnot sure. It's about --

CHAI RMVAN RYAN: I'mjust trying to offer
that, offer that up a bit. Budhi, what do you think?

DR SAGAR |'mflexible.

M5. KELTON. \What about people that may
wait until 1:00 o' clock to cone? They now mss his
presentati on.

CHAI RVAN RYAN: Well, | guess what we can
do is just take our letter-witing, then.

DR. LARKINS: Yes. |s there supposed to
be alink with the center for this presentation? The

only thing |I' mconcerned about is if sonething happens
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and the weather turns bad, you may miss it. Wat if

we try to schedul e Budhi's presentation at 11:00

o' cl ock?

CHAI RVAN RYAN: That would work. That's
not a huge change. |If that works for you, Budhi?

DR SAGAR |'mflexible.

CHAI RVAN RYAN: | nean, |'mjust trying to

bal ance the weather, the Comm ssion's schedule, and
all of that.

DR LARKINS: | would hate to have him
make this trip and then have to reschedul e.

CHAI RVAN RYAN: Yes, right. So we'll
proceed with the letter, which we should | think
successfully conplete in short order, hopefully. And
the one letter we have witten we can di scuss whet her
we need to wite another on the issue resolution
presentation we just heard and take a short break and
reconvene at 11:00 for the start of the center's
present ati ons.

DR. LARKINS: Sounds good.

8) PREPARATI ON OF ACNW REPORTS

8.1) AGREEMENT STATE PROGRAM

CHAI RMVAN RYAN: Ckay. The first itemon
the letter-witing agenda is the agreenent state

program W heard | think an interesting presentation
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from Paul Lohaus on the agreenment state program and,
inparticular, on the inpact programand howit's used
to review agreenent state prograns and the letter.
We'll come out and we'll read that letter into the
record and then consider it and go fromthere.

DR LARKINS: Yes.

CHAI RVAN RYAN:  John?

DR LARKINS: You don't need this in the
transcript right now

CHAI RVAN RYAN: Ch, we do not?

DR. LARKINS: Pick up the transcript at
11: 00 o' cl ock.

CHAI RVAN RYAN: 11:00 o' clock. Thank you
very much.

(Wher eupon, the foregoing matter went off

the record at 9:16 a.m and went back on

the record at 10:54 a.m)

CHAI RVAN RYAN: And we're now in the
capabl e hands of Dr. Budhi Sagar, who's going to talk
to us for sone activities at the center. Again, we
appreci ate your flexibility on schedule. The weat her
has upset everybody's schedul e apple cart today. So
t hanks for being with us, Budhi.

DR. SAGAR. Good norning. And thank you,

Dr. Ryan, Commttee nenbers. | appreciate 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

40

opportunity to make this presentation today.

10) CNWRA REPORT -

ACCOVPL| SHMENTS AND FUTURE PROJECTS

DR. SAGAR As you all know, the Center
for Nuclear Waste Regul atory Analysis located in San
Antoni o provi des technical support to NRC, primarily
in the repository programarea but also in sone other
ar eas.

What | plan to do today would be to give
you what | call a nmanagenent-| evel overvi ew of various
activities of certain key technical issues for the
past year, try to indicate to you what is planned for
this fiscal year, in 'O05.

And not all of the KTIs will be discussed.
The sel ecti on was made by your Comrittee as to what |
shoul d tal k about. And just | want everybody to know
that a subset of the ACNW nenbers would visit the
center in April, | think April 14th and 15th, to talk
about it in nmuch greater detail on certain aspects of
sone of these issues.

| don't know what the schedule -- with the
change in schedule, whether | continue to speak now
and the discussion session would be in the afternoon
or | speak for a half an hour, then we tal k about,

di scuss questions in the first half an hour.

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

41

CHAIRVAN RYAN. |'d say we'll be
i nterrupted at sone poi nt by Conm ssioner Merrifield' s
nodi fied schedule due to the weather. So | would
suggest stick to your original game plan.

DR. SAGAR.  (Ckay.

CHAI RVAN RYAN: And we' Il take a pause for
that session and go fromthere. |Is that a workable
pl an?

DR SAGAR That's fine.

MEMBER VEI NER: Yes. That's good.

CHAI RVAN RYAN:. | know you have ot her
folks standing by and so forth. So, again, |
appreci ate everybody's hel p.

DR. SAGAR. (Ckay. That will be fine.

Okay. The outline essentially lists all
of the topics that were selected by the Cormittee for
nme to present. The only thing I'd Iike to point out
is that all of the topics except this topic here are
related to the high-level waste programor the
repository program And sonme of these nanes have
beconme pretty conmmon by now. These are the names of
the so-called KTls, or key technical issues.

This topic here is not related to the
repository. This is related to the work that the

center is doing on deconm ssioning. So that's at the
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end of nmy presentation I'll talk about this topic.

The program overview, for some reason |
had a slide on funding because | was asked to --

CHAI RMAN RYAN: It's in our package, yes.

DR. SAGAR. \What happened here | have no
i dea.

CHAI RVAN RYAN: | think you skipped over
it. It's actually slide 4.

MR. HAMDAN:. Keep goi ng back.

DR. SAGAR. Keep goi ng back?

MR. HAMDAN: Before this.

DR. SAGAR. There it is. |'msorry.
Okay. In fiscal 2004, there were $16.4 mllion on the
repository, including Spent Fuel Project Ofice, which

i s the contingency which has gone through the hearing

process.

This is called charter progranms. And in
fiscal '05, this was raised to 19 million with the
assunption that the Ilicense application would be

subnmitted by Decenber 2004. Since that did cone in,
we are nodifying the operations plan now to define a
scope of work with the contingency that a |icense
application may conme in by Decenber 2005. W don't

know exactly when. So, actually, we intend to spend

| ess nmoney than is there for 2005 and keep sone for
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2006 as a carryover fromthis year.

The non-charter programs, which have
sever al smal | component s, decomi ssi oni ng, and
envi ronnment al i npact statenent, the fuel cycle safety
and safeguards integrated safety analysis on certain
facilities, 1've given you the thousands of dollars
that were for fiscal 2004 and for fiscal 2005.

As you can see, it is a small part of the
overall work. The najor work is in the high-Ievel
wast e program

MEMBER HI NZE: |Is it possible to ask

guestions while you're --

DR. SAGAR. | would be happy. It's up to
you.

MEMBER HI NZE: Well, | realize we all can
use nore noney at all tines. But |'mwondering, like

that 16.4 there, how cl ose does that conme to what you
requested or what you budgeted out for the research
that you thought was particularly inportant to the
charter prograns?

DR. SAGAR. It comes pretty close to what
we requested. It's a negotiation process. And we do
have a priority list. Not everything can be done, as
you said. | agree with you, probably as nmuch noney as

we could spend if we had it.
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| think the high priority, the itens that
are significant to either waste isolation or
pre-cl osure safety can be done.

MEMBER HI NZE: What is the role of the
scientists and you as the techni cal senior in deciding
prioritizing where that noney should be spent within
the progran? How nuch of that cones down fromthe
NRC, and how nuch cones from suggestions by you?
Coul d you go through the process with us a bit?

DR SAGAR Yes. | nmean, the President's
budget is submitted in February, January, February,
and it's always a year ahead. Like the 2007 budget is
bei ng di scussed now. So you have to kind of think
ahead of what you m ght be doing in 2007, what would
be i nportant. And there is sone guesswork involved in
t hat .

The center doesn't get involved in the
pl anni ng process. W do advise the NRC staff as to
what we believe are the high-priority items. And then
we do discuss it with the NRCstaff. Some itens after
di scussion we find are not as inportant as we thought
or vice versa. So there is a significant anount of
input from the center, the technical staff in the
deci si ons.

And, as any budgeting process, | nean
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there would be nore itens of activity or projects
suggested than we get funded. And then we have to
deci de which is nore significant than others.

MEMBER HI NZE: Are there any critica
programnms that you believe you should be doing at this
time that you' re not doing?

DR. SAGAR. Well, the critical prograns
will be related to -- | think there is a risk here
because, as the EPA standard becones known, there may
be sonething critical which we have to do which we
cannot do right now if the EPA standard does becone
known.

As far as the fundanmental processes are
concerned, | would be hard-pressed to nanme sonet hing
that we are not doing that we need to do. Now --

MEMBER VWEINER: |'msorry to interrupt,
but I can't see anybody.

MEMBER HI NZE: W can't see you either.

DR. SAGAR. Ruth, could you pl ease repeat
your question?

MEMBER VEI NER: Ckay. Wat do you
envi sion the rol e of your research programto be once
the license application has been submtted to NRC?

DR SAGAR Well, let nme first make it

clear that when we talk about research prograns,
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somet i mes peopl e think research programis what O fice
of Regul atory Affairs sponsors at the center, whichit
used to.

There is no such program anynore at the
center, but research in the sense of doing sone
advanced type of work does go on. And the role would
be basically two-faceted, | think. One would be there
woul d be sone i ssues that m ght come up in the license
application that may require scientific exam nation,
either lab work; going to the site itself; or
anal ysi s, advanced type of analysis.

An exanple would be a crash. The DOE
design includes a berm as | understand. Well, the
structural stability of that bermto reduce the crash
hazard may need to be investigated. |'mnot saying it
will but may need to be investigated. You mi ght cal
t hat research because there woul d be advanced matters
that may be required.

Simlarly, in post-closure, there may be
certain critical issues, volcanism being one, for
exanple, that mght require an independent piece of
scientific work. That would be the prinmary role
during the LA review for that kind of work.

| don't knowif | answered your question,

Rut h, but --
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MEMBER VEI NER: Ckay. Thanks.

MR. HAMDAN. Can | ask a question, M ke?
CHAI RVAN RYAN: Pl ease.
MR. HAMDAN. That's all that the system

woul d do when the |icense application cones in? He

will not reviewthe license application with the
staff?

DR. SAGAR No. [I'mnot saying that at
all. Just give ne a mnute, and then Andy can speak.

There is a whole project plan that has been prepared
for the LA review, which has team formations, which
are teans jointly between the NRC staff and the center
staff who are conducting the review for witing the
SER sections and so on and so forth. And those sane
t eams woul d wi t h di scussi ons between t hem deci de what
part needs to be investigated independently, what
anal ysis needs to be done, and so forth.

So there is a whole blend with the source
| oadi ng, with the schedul e, and so on. And the center

woul d participate in al nost every aspect of the whole

process.
Andy?
VICE CHAIRVMAN CROFF: That's a very
wel | -1aid-out description of the plan and the team

structure and everything that we have in place. |'Il

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

48

just point out that that will probably be the vast
majority of center activities during the license
application review, working with staff on i ndividual
segnent s of devel oping the SER, dealing with a variety
of other things associated wth the |icense
application review and production of the SER

MR. HAMDAN:. That's what | thought. Thank
you.

DR. SAGAR Yes. In fact, the, quote,
"research,” unquote, kind of work would probably be
much | ess at the tinme of |icense review than has been
in the past.

Ckay. Any ot her question?

(No response.)

DR. SAGAR. Mving on, then, let nme first
ki nd of summari ze the techni cal acconplishnents inthe
fiscal year 2004. You have al ready discussed quite a
bit this norning about the KTl agreenents. There were
293.

The way we worked this one was that the
center staff, the technical staff, did their reviews
and provided what we call input tothe NRC. It's not
true that all of that input was provided in fiscal
2004. By the 15th of Decenber this cal endar year, the

center had conpletedits review, providedinput tothe
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NRC for them to add onto whatever the center had
provided to prepare the letters that would eventual |y
be sent to DOE. So this was a very tine-consunptive
pi ece of work.

| mean, whatever is in the letters is
actually what is in the public domain. So whatever we
could get by a certain date fromDOE, that revi ew was
conpl eted and the comments written.

DR. LARKINS: Can | interrupt you and go
back to a coment that Andy nade and follow up on
Latif's question? Do you as part of this teamthat
will be reviewing specific parts of the application
currently have within your staff and budget those
peopl e and things in place to i npl ement this plan upon
recei pt of the LA or are you going to have to go out
and suppl enent and build up?

DR. SAGAR. Andy coul d answer the NRC part
of this on the staffing issue, but at the center, we
have at this point about eight positions open.
However, there is, | would say, sufficient staff in
nost areas, nost disciplines that we would need for a
| ater review

There are certain ot her areas which are so
speci alized that neither the NRC nor the center will

probably have a full-time staff for those areas. And
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we have consul tants and subcontractors in place which
are free of conflict of interest that would help us in
t hat review,

DR. LARKINS: GCkay. That's what | wanted
to know. Thank you.

VI CE CHAI RVAN CROFF: Let ne just add on
to that that we have identified areas where we nay
need technical assistance requests or user need
requests to the Ofice of Research and possibly to
Di vi sion of Waste Managenent. Those are included in
this plan.

By and large, we have the staffing
capability on board. | nean, obviously, you know,
peopl e conme and go. So we have to repl ace people.
But we're there.

DR LARKINS: Yes. M question is, do you
have the basic constituents to fill those teans?

VI CE CHAI RVAN CROFF:  Yes. As we sit here
ri ght now, we do.

DR. SAGAR. Another big activity |ast year
was t he upgradi ng of the TPA code, which is the total
syst em performance assessnent code devel oped jointly
by NRC and CNWRA staff.

By the way, | should say that up front

that many of the work or activities | would present
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here had been conducted jointly. So |I don't want to
take all the credit for the center here. NRC staff
has contributed to many of them And | don't want to
say it again and again every tine | go on an activity.
The TPA code is certainly an exanple where both the
staf f worked together.

W are at version 5.0. | think the
version 1.0 was witten in 1993 or '94 tinme frane. So
over the years, as we have |earned nore and gotten
nor e data and | earned nore about processes that shoul d
be included in the TPA code that has been updat ed.

W t hought version 5.0 is the version we
will use for the LA review O course, the LA being
del ayed and the EPA standard may, we don't know whi ch
way it will change. It mght require some changes.
And that could be a schedule risk that we would run
dependi ng upon the tine di fference between when t he LA
cones in and when the EPA standard is finalized, but
that's something we have to watch out.

Here are a few of the factors we have
i ncluded. | hope Ruth has a copy of my presentation.

MEMBER VEI NER: Yes, | have a copy.

DR. SAGAR |I'mnot reading every word
here.

MEMBER WEI NER:  Yes.
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DR. SAGAR: You will have to --

MEMBER VEEI NER:  That's fine. |'mglad you
are. | do have a copy of it.

DR. SAGAR (kay. Good. The PCSA is a
code simlar to the TPA code for post-closure PCSAs
and for a pre-closure, pre-closure safety analysis
tool, which integrates the analysis of the hazards
during the operating period. And we started nuch
later in the devel opnent of this if you renenber the
hi story during 1995-96, when the budget was cut.

The pre-closure safety anal ysis took the
bi ggest hit, the thinking being that the NRC has been
doing this kind of licensing action for many, many
years. So even though this is not exactly simlar to
or the sane as others, the conponents are very
simlar. So this could be actually a bit later.

| think we started on it about four years
ago. W have put an inordinate anmount of resources
into this. And the tool version 3.0 was supposed to
be the tool that would be used again in the later
review.

The design being a little bit fluid, the
design being a little bit fluid, this mght again
require sone updating in fiscal '05 or fiscal '06

dependi ng on what we finally see.
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We did include a worker dose cal cul ation
in this code in 2004. And there are two conponents.
There is a database which has the reliability of
vari ous engineering systens included based on the
industry literature. And it has the cal cul ati ona
part. So it can do probablistic safety analysis if we
needed to.

The idea is not to repeat everything DCE
does, just like in TPA code, but pick and choose those
itens that we believe would be nobst significant to
peopl e in safety and anal yze t hose.

DR. LARKINS: And consequences of drift
degradation --

MEMBER VEI NER.  Before you get away from

t hat slide,

DR LARKINS: Ruth?

MEMBER VEI NER: -- have you done anyt hing
with the TPA code that extends past 10,000 years?

DR SAGAR: W have not. | nean, the TPA
code was al ready capabl e of doing 100,000 years. And
we have not gone beyond that at this point. W have
the staff direction basically saying think about what
you m ght need to do but not specul ate on what the EPA
standard woul d be, for exanple, and necessarily spend

too much resources nodifying it to that specul ation.
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| think we are doing nore work at the | ower | evel than
TPA, the process |evel.

The question being asked is, what if we
extend the time of conpliance? Does sonething
fundanmentally change? So can | ask a spectra
geol ogi st that we have at the center and say, "Wuat do
you think? 1|s there sonme basic process that woul d
change that has to be factored into TPA but not really
work on TPA code at this point?"

DR.  LARKINS: Consequences of drift
degradation, is that fromrock fall igneous event or

DR SAGAR Yes. It is fromthe
calculation of all the effects. This could be
terminal. This could be hydrological. This could be
stretch. Be essentially to try to nodel this
degradation as a function of tinme and see the effects
of the accurul ati on on vari ous processes that undergo
in the near future the dip scale, that inspection is
included in TPA

MEMBER HI NZE: Budhi, | ooking at your
bull et there regarding colloidal transport brings to
mnd the matter of retardation in the performance
assessnment code. There are some changes that we're

seeing in that, as | understand it. How rmuch of those
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are included? What kind of detail do we have in the
TPA code version 5 regradi ng retardation?

DR, SAGAR. Right. WlIl, the colloida
transport is a separate nodul e that does a stochastic
nodel i ng dependi ng on the colloid size and whether it
is filtered or not filtered and so on and so forth.

The absorptioninthe TPA code, absorption
coefficient, for various radionuclides are now
functions of the chenistry, the geochem stry. So the
geochem stry appeared this year, too, are descri bed by
probability distributions based on field data.

We had field data at various | ocations on
the side. And based on those, you know, not including
every observation, but we have ways to filter those,
the probability distributions are filtered and are
sanpled from those distributions. And then
correlations are set up between the absorption
coefficient and the chem stry.

So the absorption coefficients are not
directly given at PDF anynore. There is a link
bet ween the site chenmi stry and absorption.

MEMBER HI NZE: Do you and your technical
staff feel that you have a sufficient anmount of
geological data to prescribe the geochem cal and

lithol ogical variations between the site and t he RVEI
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or are you taking that spatial uncertainty into
account in some stochastic manner?

DR. SAGAR W are taking the spatia
uncertainty to stochastic into a nodel. | think the
staff is still doing some actual |ab testing on the
al luvium part of the flow path, which was late in
determining. It wasn't investigated a whole | ot
before two years fromnow, for exanple.

So if you ask nmy opinion, that is probably
the weakest link in terms of data at this point. But
| think there is reasonable confidence that we have
the bounds to at |east describe the probability
distribution that can be factored into the TPA code.

MEMBER HI NZE: Per haps when sone of the
Commttee nenbers are down in April that can be
investigated a little nore in detail.

DR SAGAR Yes. | have --

MEMBER WEI NER:  Yes. | think that would
be a good i dea.

DR SAGAR | have John Russell back to
t ake these notes so | can take them back.

MR LEE: If | could just ask two quick
guestions? One, Budhi, the users' manual for version
5, is that available now or to be delivered | ater on

this year? And | presune that will include sone
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di scussion technically of what you did to the code?

DR SAGAR. Bret?

MR LESLIE: This is Bret Leslie, NRC
staff.

A couple of things. Devel oping user
manual s are extrenely resource-intensive. And we are
asking ourselves whether that is really necessary
gi ven who actually uses the code.

W have identified that in this fisca
year, we will be taking some activities to ensure that
t he users of the code understand the changes rel ative
to that and that right nowwe are focused on, as Budh
suggest ed, | ooki ng at the paraneters ranges and maki ng
sure that those are bounded.

MR. LEE: Okay. Let me ask the question
alittle differently. You guys operate under what,
TOP 003 or one of those technical operating
procedures? How do you docunment what you have changed
in your code as a |l egacy to future users of the code?

DR. SAGAR. W operate under technica
operating procedure 018, which would be QA procedure
for software devel opnent. And both the NRC staff and
center staff operate under that.

There i s conpl ete docunentation in the QA

records. |It's not a users' manual per se.
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MR. LEE: Right.

DR. SAGAR: But if you wanted to see what
did we change on what date an why, it's there. It's
a huge file, by the way. So we can go back and
reproduce and tell you what changed.

| agree with Bret that it 1is very
ti me-consunptive to the wusers' rmanual. As |
understood it, Bret, -- | nmay be wong -- there is
t hi nki ng that we m ght end up witing a users' manual
for TPAS5. | think with this uncertainty now, whether
TPA 5.0 will gain change and then "Do | have to nodify
the users' manual ?" all this kind of gives us a pause
and says, "Well, maybe we shoul d wait and thi nk before
we spend a | ot of resources on doing this now"

W may be overtaken by events. The LA
comes in, and we say, "Cee, what is nore inportant:
t he users' manual or doing the review?"

MR LEE: Right. And ny follow on
guestion is to what Ruth has asked about, | guess the
validity of the code. You said you could run it for
100, 000 years now. Does that nmean that the code in
terns of scenario screening or FEP sel ection is based
on 100, 000 years?

DR. SAGAR. Well, let ne clarify.

MR. LEE: M other questions are, | guess,
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presumably, then, the nodels have been validated and
the code verified conputationally. 1Is that --

DR SAGAR. Well, that's a two-part
guestion, and I will give you a two-part answer.

MR. LEE: kay.

DR. SAGAR The 100, 000-year cal cul ati ons
we have been doing for sone tinme. And that was
primarily based on one assunption. Wat if the basic
processes and even the paraneter distributions remain
the sane as in 10,000 years? Wat answer do you get
in 100,000 years? |It's just running the software for
a longer period. No changes were nade. Ckay?

Goi ng beyond 100, 000 years or wherever it
goes, | may not be able to nake that assunption.
Serious thought has to be given to that. The FEPs are
really based on 10,000 years, --

MR. LEE: kay.

DR. SAGAR. =-- even if I'"'mmaking it for
100, 000 years. Qobviously if you had hardware and you
can run it for a mllion years as such, no big deal

MR. LEE: Yes, big tinme steps.

DR. SAGAR: But then you would ask nme what
confidence | have on the result. | would say none
because | haven't really exani ned t he basi c processes.

The second part was the?
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MR. HAMDAN: Val i dati on.

DR. SAGAR. The validation part. Again,
we separate into two parts: nodel validation and code
val i dation or code verification, whatever ternms you
want to give. W call it code validation. Code
validation is done. It's required in the QA team

Ckay. Model validation is a nuch nore
difficult task. W leave it to the DOE. Again, |'m
not going to make a safety case. W're not going to
nmake a safety case. Ckay?

W are going to ask questions. W are
going to nake a review, nake sure things | ook sinmlar
or the sanme where there is no big disjoint. And we
had no plan to do nodel validation. W don't intend
to for the TPA code or for the PCSA code, for that
matter.

MR. LEE: Thank you.

MR LESLIE: Bret Leslie. | would kind of
echo to get back to Mke's original question, which
was on docunentation. What we did for 5.0 is one of
the deliverables that the center provided was the
val i dati on report because that to us expl ai ns what the
new nodul es are in their attenpts to docunent it.

And so any subsequent type of revision to

the 5.0 code al so we woul d expect to see a validation
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report. And that again is pretty large. It's not a
users' nmanual, but it says "Here's the al gorithmthat
we're doing to describe this change, and here's the
basis for why we believe this is inproperly

i npl emented. And here are the results of the entire
code. And we believe it works within the ranges that
we have provided."

CHAI RMAN RYAN: And just to be clear,
that's a code validation exercise, not a node
val i dation?

MR LESLIE: Yes. |It's a code validation.

CHAl RVAN  RYAN: Just so we're al
conf used.

MEMBER HI NZE: Its a verification

CHAI RVAN RYAN: Well, | nean, that's an
i mportant point. The code is the nechanics of how
things get multiplied and subtracted, added, and
di vi ded.

DR. SAGAR. Right.

CHAI RVAN RYAN:  And then the nodel if it's
representing some truth somewhere, that's the node
val i dation code. W just need to be clear. That's
two different aspects.

DR SAGAR The nodel validation is nore

onerous in the sense of conparing it to either field
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or lab data or mmking sure you can represent those
val ues.

And we have done that. W don't claim
that the nodels are validated. W wll not claimthe
nodel s are validated, even though sone of that work
gets obviously done because there has to be a
foundation for why the nodel is what it is in the
first place.

MR. LEE: The reason | raise the question
is you use your code to vector questions to DOE
regardi ng their prograns.

DR SAGAR  Yes.

MR. LEE: And you conpare your results
with DCE resul ts and soneti nes make reconmmendat i ons or
suggestions for additional analyses or additional
i nformation.

DR SAGAR Yes. There is a risk.

MR LEE: It is a risk

DR. SAGAR There is a risk there, yes.

W recogni ze that.

CHAI RVAN RYAN: Budhi, 1'd like to just
probe, if | could, the greater than 10, 000-year
calculation. | can think about it a couple of ways.

| nmean, you could help nme here get nore insight.

You know, if, for exanple, | amrequired
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-- let nme just use X and Y. |If | amrequired to
calculate to X, sonetines | want to run up to Y, which
is bigger than X so | know sonething doesn't blow
apart here at the point where | need an answer.

That's really a code ki nd of issue, rather
than a nodel kind of issue. Are we running these
| arger cal cul ations for nore of the code purpose than
the insight to any other kind of nunerical or nodel
purpose? |s that really what you were saying earlier?

DR. SAGAR. That's correct.

CHAI RVAN RYAN: Again, | want to just nake

sure froma clarity standpoint that | amgetting that

right.

DR SAGAR You said it better than | did.
Yes.

CHAI RVAN RYAN: Ckay. Thank you.

DR. SAGAR. (Ckay. No nore questions?

(No response.)

DR. SAGAR. O her parts of the technical
acconplishnents. | think Bret spoke about the top

bullet in the nmorning. W continue to enhance the
ri sk understanding. As new information cones in, new
t hi nki ng evol ves.

And one of the things done during the

fiscal 2004 was the 14 -- there were 14 anal yses
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sel ected, discrete analyses, to try to factor them
into the risk insights.

MEMBER VEI NER: Can you give an exanpl e,
just a brief exanple, of one of those?

DR. SAGAR. Bret?

MR LESLIE: Bret Leslie fromthe NRC
staff.

For instance, one of the things that we
wanted to | ook at, we used these risk insights or risk
anal yses for risk insights tasks to say, are there
pl aces within our TPA code perhaps where we coul d do
somet hi ng better.

And so one of the things we | ooked at was,
well, what if we changed the near-field chem stry.
Ri ght nowin a previous version, 4.0, we had a fairly
sinple way of dealing with chem stry. And we only
| ooked at chloride, which, of course, could be
potentially detrinmental to the waste package.

So what we did is the near-field fol ks at
the center and at the NRC worked together to get a
nore realistic assessnent and nodule in there to take
into account nore informati on that we had, taking into
account, for instance, the nitrate, which is a
potential mtigator.

So that was an exanple of where we did
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some process-level nodeling to becone a little nore
realistic. And it actually led to changes in 5.0 as
5.0 was bei ng devel oped.

MEMBER WEINER But isn't that
i ncorporating uncertainty or, rather, broadeni ng your
par anet er base, rather than applying enhancing risk
insights? | nmean, in a larger way, since TAis, in
fact, a risk program yes, you' re enhancing risk
insights. But what you're doing is, it seens to ne,
what you do just to expand your TPA to cover all
realistic paraneters.

DR. SAGAR. Wll, Bret, do you want to?

MR LESLIE: Yes. [|'Il answer that. |
nmean, if you look at the risk insights baseline
report, which we discussed earlier, it basically says
the chemstry of the near-field environment is
i mportant, and here are sone of the uncertainties
associated with that.

So how inportant and what exactly is it
that we should be focusing on? WlIlIl, this was an
attenpt to constrain the chem stry of the near-field
as being as inportant as to what portion of the
chem stry of the near-field is inportant. And if we
used our current tool, would we come to a different

answer if we had a new abstraction, let's say, of 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

66

near-field chem stry?

So it's really taking a larger topic and
focusi ng on what controls what is inportant within
that thing? And that is why we used our acronymri sk
analysis for risk insights. |In other words, we
focused on sonmething that was already high on a risk
i nsights baseline report and tried to constrain the
anal ysis to better understand that insight.

MEMBER WEI NER: Thanks. That's very

hel pful .
DR. SAGAR. (Ckay. Thank you. You bet.
There are issues -- there were i ssues, at
| east, or there are still some on the fabrication

processes of the waste package and what effect they
m ght have on the long-termlongevity of waste
packages. And, actually, we took a sanple of C 22,
had it welded together in the |laboratory, at |east,
did corrosion studies on that.

This study is still being continued, by
t he way, but the conclusion that came out of at | east
the prelimnary study was that we didn't see a mmjor
effect on the fabrication processes. And | wll have
anot her slide later on this.

This is a pre-closure one where the

seismc data was anal yzed as we received it fromthe
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DCE and what effect, if any, or how to anal yze that
seismic data to get the notion used for the surface
facility design. And again | have a slide |later on
this.

Agai n, getting ready for the LAreview, we
were busy devising the inspection manual, including
sections in the chapter 2300 on how the inspection
program woul d be conducted, during the LA review and
once construction begins and so on. So quite a bit of
time was spent on that.

The public outreach was center stage | ast
year. And we devel oped a physical nodel, in a sense
a nodel that shows what the nmountain | ooks |i ke, where
the drift is, how the waste package is so when we go
to these nmeetings we could take this with us.

This was a pretty significant item the
integrated issue resolution report was conpleted, |
think sent to DOE in the mddle of January this year,
which kind of set the technical basis of the NRC
staff's and center staff's coments that have been
provided to the NRC. Many of the letters in response
to the KTl agreenents are based on that technica
basis. So here in one |location, the technical basis
of the center and NRC staff was docunent ed.

Now, this is, of course -- there's always
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atime |lag between a big docunment being produced and
the information that gets factored in. So this is

al ready old news. W had March of 2004 as the cutoff
date. Watever we had up to March of 2004 was
factored into this docunment. And |lots of stuff has
gone on since then which is not here.

The plan is not to update it. This is
revision 1. Revision O was two years ago. But we
have no plan to update it any further.

MR. HAMDAN:. So, Budhi, is this a public
docunment now?

DR SAGAR: Yes. This is on the NRC Web.

MR. HAMDAN: Thank you.

DR SAGAR It has been sent to DOE. It's
on the NRC Web.

This is an inportant item going on where
we constructed a one-fifth scal e physical nodel of a
heated drift to study the novenent of air and noi sture
within a drift because there are hot spots and there
are cold spots within the drift. And the idea is to
| ook at the spatial distribution of noisture and wet
spots on the engineered barriers. So an extra
physi cal experinment is being conducted on that.

The experinent is still ongoing, but the

physi cal nodel was to --
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(Wher eupon, the foregoing matter went off

the record briefly.)

DR. SAGAR | already tal ked about the
colloidal transport nodel. That is included now in
the TPA code. The xFLO code is a different code we
were trying to develop as part of what we cal
performance confirmation, a new generation flow,
transport, and chemcal reaction, the reactive
transport code, that we hope will be conpleted at a
slowrate. You know, if it takes three or four years,
that's okay because we probably will use it once the
i cense application has been reviewed and so on. But
it's an object-oriented new generation of code we are
devel opi ng.

kay. This is the next topic. That's why
it's called a risk-infornmed or risk insight because
it's not entirely based on a single neasure in the
sense of what is the effect on, like | said, the
i ndi vi dual dose.

That's not the only criteria, the only
guantitative criteria, that factors into determning
those three bins that you saw this norning: the high
significance, the nedium significance, the |[|ow
signi ficance bins.

So there are some subjective judgnents.
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There is some experience factored into decidi ng what
goes where. |It's not precise science, although there
is support for whatever we have done. So there is
expl anati on of why sonething is high versus sonet hi ng
isonly mediumsignificance. But it's not risk-based.
That shoul d be cl early under st ood.

Again, this is a conplicated system |f
you ki nd of focus on just one thing, the bottomline
end result, you nay |ose sonme things. So they were
broken into three basic parts. |f sonething affected
significantly risk packages, it could be high risk
wi thout really |ooking at what effect ultimately it
has on the individual dose. Release that always
determ nes the source terns is inportant and then
transport to geosphere, biosphere.

And t here was a huge anmount of tine spent
by both staffs in trying to cone to grips with it and
trying to get to a consensus based on whatever we
knew, whatever analysis we had done, you know, which
itemgoes into which of those three bins.

And we have used this effectively | think
to allocate staff effort because now if sonebody
brings forward an issue which is, let's say, of |ow
significance, that doesn't nean we will totally say,

"Forget it. There is no way." W will still discuss
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that i ssue because it's possible that the | owrisk may
change to nmedium risk and nediumrisk may change to
high risk or vice versa, the other way around
dependi ng on what we | earn.

But the staff effort can certainly be
proportionally allocated to studying of those itens
which are of high significance. W wll obtain
supporting information. So when we are tal king about
KTl agreenents, if something is | ow significance, the
standard is lower as to what information would be
adequate or sufficient for starting to conduct a
detailed review at the NRC. And the effect goes into
general priority.

This is usually the first question any
time we do an operations plan or we do decide on
activities. Wll, what is the significance of this?
And then we proceed to other steps.

MR. HAMDAN. Budhi, do you feel that
process i nproved your efficiency? And how nuch? Just
a general feeling.

DR. SAGAR Definitely for what is the
basis for making decisions. Essentially key people
will sit in aroomand decide Xis inportant and then
be sent to ne or to Bill Reamer and say, "Well, X is

i nportant.”
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| think we have a better explanation now
why X is inportant or not inportant. | do not want to
convey to you that there is conpl ete consensus of al
the 130 staff involved in all of this. | mean, there
are al ways pockets of, "Gee, you guys don't understand
this. This is really inportant, but what am | going
to do with you?" kind of thing. But there is a
general feeling anmong the staff that we have done a
reasonably good job and that one could base one's
judgnents on these results.

So the efficiency is certainly inproved.

DR. LARKINS:  You didn't nention
uncertainty in that. | mean, | assune when you are
tal ki ng about the risk, considering the risk, you al so
are thinking about the uncertainty and what i npact
reduci ng the uncertainty m ght have on your anal ysis.

DR. SAGAR. Well, uncertainty plays a role
in alnmost all of these considerations, but, | nean
somet hi ng coul d be hugely uncertain, but if it doesn't
af fect any of these three, why bother is the issue.
Some things nmay have snall wuncertainty, but they
af fect by a huge anount. Then you say, "Cee, |I'mso
worried. This is high significance."

But yes, uncertainty plays a role in al

of these factors. You know, controversy plays a role
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even, subjective. Wen we say, "Cee, this subject is
not really well-understood,” you know, nmany questions
are being raised. Even though it's making only a
slight effect on sonmething, we had better study this
thing to get ready for LAreview Those factors have
been --

DR. LARKINS: 1Is the criteria in your
deci sion anal ysis as to whether or not --

DR SAGAR  Yes.

CHAI RVAN RYAN: Budhi, correct nme if |I'm
wong, but the way to get at the inportance of
uncertainty is to do a nore formal risk assessnment, a
probablistic risk assessnent. | think that is what
reflected on at | east the groundwater rel ease part on
the next graph versus the direct release, which |
don't see it.

DR. SAGAR. Right.

DR. LARKINS: Yes. M point is you don't
have a clear criteria for your decision anal ysis, not
i ke you get a vessel or a nunber like that. So you
have t o have sone criteria for your decision anal ysis.

CHAI RMVAN RYAN. | got your point. [|I'm
sorry. | wasn't listening to your question.

MR. FLACK: Yes. |If | could just follow

it up? It sounds |like you would be using this nmore in
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the context of a sensitivity study. You vary
paranmeters and see how the effect plays out and then
deci de based on the sensitivity of these whether it's
going to be inportant or not and then if it is, then
maybe nmore formal uncertainty understanding of the
certainty. | don't want to put words in your nouth,
but --

DR. SAGAR: Well, that's a najor input in
deciding what is risk significance, the sensitivity
analysis. But that's not the only. People can bring
in other informati on from what DOE has done.

Eventual ly what would nmatter is what is
DCE' s strategy in their license application. | nean,
| can do all of the sensitivity analysis, but if they
don't take credit for sonething, it is not inportant.

So inthe end, we are trying to | earn what
the systemis. W are trying to understand how t he
system functi ons, what nakes the systemnove in this
direction versus that direction because as a revi ewer,
we need to know what is inmportant in the system

Eventually it is the DOE space that we
will have to | ook at. Actual ly, they have their own
risk ranking, which is not always the same as the
NRC s risk ranking. The nodels are different and

thinking is sonewhat different. W did it
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i ndependently of them They're very simlar but not
exactly the sane.

So yes, certainly the sensitivity anal ysis
is probably the nost inportant analysis that plays a
rol e, no question about that.

MR. CAMPBELL: This is Andy Canpbell
Let's just make sure, though, that everybody is clear
that the output of the TPA code does represent
parameter wuncertainties in the distributions of
results that you get. |In addition, we do alternative
conceptual nodel type of anal yses that help get us at
the uncertainties due to different conceptual nodels.

So that in conjunction with a w de range
of sensitivity studies -- we don't just rely on one
type of sensitivity study, and that has been
docunmented over the years in a nunber of center
reports for various integrated performance assessnents
t hat have been done.

So it's not that we don't consider
uncertainty, but we consider it in a nunber of
di fferent ways, both for paraneters and for nodels.
And we do a lot of different things for sensitivity.

DR. SAGAR And as an exanple, you nust
have seen this diagram many tinmes before. This is

what we call the base case, where all of the rel ease
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is inthe groundwater and that's howthe it woul d get
to those.

It's done in a probablistic manner. Here
on the x-axis, you see the tine, up to 10,000 years,
and those in mllisievert per year on the y-axis.

All the blue lines here are individua
realizations, as we call them in the sense that, as
Andy said, in the TPA code, there are about 350
paranmeters which are sanpled, which are uncertain,
whi ch are described by probability dissolutions.

Fourt een of those are actually correl ated
to another. [It's inportant when you do probablistic
anal ysis to make sure you have proper correlations in
t here.

Dependi ng on how nuch conputer resources
you have, you can nmake many rounds. But we found the
350 runs to be sort of mninmm runs, the nunber of
runs that you have to make with that nany uncertain
par anet ers.

W use the Latin hypercube sanpling
schenme. And you see a great amount of spread. |
nean, the blue curves are all over the place. Each
one is equally likely. As a probablist,
any one of those could be the realization of the under

10, 000 years.
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So there is a trenmendous anount of
uncertainty in the system both paranmeter and nodel
uncertainty. And the standard in the regulation is
witten in terns of the expected dose, which is the
mean, which is this black curve. And it is witten in
terms of peak dose, which happens to be at 10,000
years.

W know when we did the 100, 000-year run
for the code, not the nodel, this still increases
further. The dose increases further. That's the
i ssue of the peak dose, whether we're going to do a
peak dose or not.

But the other 95th percentile and so on,
the inportant thing to notice is that the expected
dose has a high probability. [It's not 50th percent.
Fiftieth percentile is down here. The expected dose
is as nmuch as 87 percent. So there is only a 13
percent probability that the dose would be greater
t han your need, which is being regul at ed.

We found that the rel ease here, at |east
in this base case, is not due to corrosion failure of
C- 22 wast e package out the container. And that |eads
us, for exanple, to say that why that doesn't tucker
is because its stable passively in an oxide |ayer on

C22 is formed, which doesn't allow the |ocalized
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corrosion to fairly contain it.

So that's how the inportance of the risk
significance of certain processes |eads us to say,
"Hey, study this nore. Wuld this really be stable or
not? Howthick is this layer? What is contained in
this layer? How well would it performin the
10, 000-year time franme?"

No strongly -- by "strongly," we nmean, the
KD, the distribution coefficient, the risk base of
one, for exanple, is pretty strongly the target.

Those radi onucl i des don't showup. In the
base case, it's the technetium iodine. The
absorption they don't solve at all. The neptunium
which is very small, very small absorption
coefficient. Those 3 make up 90 percent of the dose
out of all the 500 radionuclides. W consider about
30 in the TPA out of those 500.

CHAI RVAN RYAN: \When you say, "iodine,"
Budhi, | assune you nean |-129?

DR SAGAR  Yes.

CHAI RVAN RYAN: That's an interesting one
because if you take a count of its dilution in the
iodine pool in the diet, it becones nuch |ess

i nportant.

DR. SAGAR. |'ve read your paper on that.
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And | don't knowif we have -- and Bret may be able to
answer that, if we have any plans to i ncorporate those
ki nds of things.

CHAI RVAN RYAN: Whet her you incorporate it
or not in a formal way, it is conservatismthat
sonmehow shoul d be recogni zed --

DR SAGAR  Sure.

CHAI RMAN RYAN. -- in treating I-129.

DR. SAGAR. What helps is that |I've seen
that paper. | was given to read that paper. So | saw
t hat .

MEMBER CLARKE: Budhi, base case and
nom nal case, are they --

DR. SAGAR. Yes, they're the sane.

MEMBER CLARKE: They're synonynous?

DR. SAGAR. Yes. Let ne tell you that in
t he base case, seisnmicity is included. Seisn c change
isincluded. It's the gradual processes that don't --

MEMBER CLARKE: Wbul d that be disruptive

DR. SAGAR: Well, yes. But, | nean, sone
people call climate change as disruptive. So it's a
conceptual way you want to do this analysis.

MEMBER CLARKE: And the realization that

is shown under "Direct Rel eases," does that correl ate
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to anything on the other side.

DR. SAGAR. Well, yes. | was going to
cone there.

MEMBER CLARKE: Ckay.

DR SAGAR This is the sane bl ack curve
as this black curve here. Note that the scale here
has changed. So they don't exactly match. This
starts from 10° This started from10 *. So they
don't exactly | ook the sane.

MEMBER CLARKE: Yes.

DR. SAGAR. On the computer, there is no
zero. That's the problem So you have to.

MEMBER HI NZE: Budhi, that |ocal high
there on the groundwater releases, is that isotope-
driven?

DR SAGAR | think this is the -- | don't
want to say something wong here. Do you know that?
| thought this was related to the failure, the way we
depict the failure of the waste package, where the
rel ease occurs.

MR LESLIE: | would say it's pretty much
lost in the noise given the risk |evel.

MEMBER H NZE: | understand that, but it's
interesting to --

DR. SAGAR. Yes, I'll go back and check
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It could be. | mean, it could be that the iodine and
technetium are here but not neptunian yet. And then
the neptunian shows up, as you are saying. |It's
possi bl e. Neptuni an does have |onger travel tine. So
it's entirely that could be the reason.

But this curveis the direct release. The
only disruptive scenario that we considered, in
addition to the base case, is the igneous activity,
the volcanic eruption through the repository. And
that, as you can see, whenever -- and there is an
assunpti on made.

When such an event occurs, the consequence
is imging, nore or less, because it's direct
expression through the air. And then we will feel the
ef fect very quickly after such an event occurs. Well,
you see this peak as soon as the event occurs. And
then it decreases. In 10,000 years, it's about the
sane as the base case.

So this is the only separate event in the
peak here. And you can see that the inportant
radi onuclides for this are different fromthe base
case because you've got the anericium and the
pl utoni um giving you 90 percent of the dose in the
direct rel ease case. So those kinds of understandi ngs

and how t he system behaves kind of helps us in risk
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i nsi ghts.

MEMBER HI NZE: Help ne here a bit, Budhi.
The igneous activity, that's the extrusive event?

DR SAGAR  Extrusive.

MEMBER HI NZE: But the groundwater
rel eases include the effect of destruction of the
waste canisters due to volcanic activity through a
di ke interaction?

DR. SAGAR. No. | think --

MEMBER HI NZE: No vol canic activity at all
inthe left or --

DR. SAGAR. | am not sure again.

MR. CAMPBELL: Let nme. This is Andy
Campbel | .  The base case does not include an intrusive
event inpacts on groundwater. The igneous activity is
primarily driven by an extrusive vol canic event, the
i mpact of in our nodel an intrusive vol cani c event has
a lower dose. So this is mainly inhalation of
anmericium and pl utonium after deposition of volcanic
ash.

MR HAMDAN. [|'ll add to what Andy said
that I have been told that the conponent of the dose
t hrough an event is snmall it doesn't feel the effect.

MEMBER HINZE: So it is not included in

the base case, but it would be lost in the width of
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the line?

MR. HAMDAN: Ri ght.

DR. SAGAR. Ckay. If there are no
guestions on this, I'lIl nove forward. So here | I|ist
the itens of high significance. | think this norning

you saw that out of the 293 agreenents, there was
sormething |i ke 41 agreenments that were |isted as high
significance. But those are related to these itens
her e.

As | said, passive filmon waste package
is very significant risk because it is not stable
Then we know that we will have much | arger consequence
than we cal culate, assunming that this is stable.

Seepage rate i s the driver, of course, for
all of the base case. So if this changes by a
significant anmount, we have a significant anmount of
uncertainty init. And it will drive the nmean dose
that we calculate in the end.

And all of these things -- | don't need to
read all of these things. But, you know, these are
activities or processed right sonetines. Just the
home visit remains. | could get her to stop junping
on wi ndow, significance to waste isolation

So the waste code, for exanple, in these

itens woul d be the high priority conpared to the next
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item which |I'm presenting, the medium significance.
This is obviously a larger nunber than the high
significance, as it should be. The itens of |ow
significance are even a larger list, which | am not
presenting here. You can see that in the baseline
report if you are interested.

Let's look at, for exanple, climte
changes. The climte change we know affects the --

MEMBER VEI NER:  Hel | o.

MEMBER HI NZE: Ckay, Ruth.

DR SAGAR  And --

MEMBER VEI NER: What slide are you on?

CHAI RVAN RYAN:  Twel ve Rut h.

MEMBER VEI NER:  Twel ve. Ckay.

DR. SAGAR. W have, you know, in the
baseline report brief explanations of why we believe
these are of nmedium significance; whereas, the
previous |ist was of the high significance. This is
all based on 10, 000 years.

CHAI RMVAN RYAN: Budhi, just a timng
issue. We're now at 12:00. And we're expecting
Comm ssioner Merrifieldat 2:00. So we'll probably go
to 1:00 o' clock with your presentation.

DR. SAGAR.  (Ckay.

CHAI RVAN RYAN:  Ckay.

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

85
VEVMBER VEI NER: Budhi, this is a comrent

for our neeting when we cone down to the center. A
nunber of these itens you were working on had ongoi ng
services the last time we visited the center. And |
think it would be a good idea if we were basically
updat ed what has happened since we were down there.

DR. SAGAR:. Ckay. On the sane itens that
we di scussed | ast year?

MEMBER VEI NER: Yes. | nean on those
itenms, not that there's nothing new. |'mnore
interested in an update. Let me put it this way. |
think we're nore interested in updates than we are in
areviewof the entire program O course, we're very
interested in anything new that you're doing.

DR. SAGAR kay. Gkay. And, by the way,
we are on slide nunber 12, Ruth, if you didn't know
t hat .

MEMBER VEI NER:  Yes.

DR. SAGAR. (kay. Any question on this?

(No response.)

DR. SAGAR. (Ckay. Total system
per formance assessnent and integration key technical
issue. The results |I just showed you were based on
TPA version 4.1j, not 5.0. And it was prepared for

inclusion in the |icense support network that NRC was
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supposed to do within 30 days of DOE certifying their
LSN.

The TPA version 5.0 code is still being
prepared. It will be tested. Code validation will be
done. W have included a preprocessor to this code to
make it easier.

The expectation is that a very large
nunber of NRC center staff should be able to use this
code, execute this code, on their PCs. So nobst people
will have access toit. And if some question arises,
they can use it.

The basic info file would be fixed. So
they would have access to all of the 900-sone
paranmeters that are in code. |f sonebody wants to
change one, they can do it and run it to see what
effect, if any, on the 5.0 code.

The paraneter values actually -- | mean,
nost peopl e tal k about nodel validation or code
val i dation, but to ne, the nost inportant is the data
that goes into the so-called validated nodel s because
t he huge nunber of input paraneters and t he data nodel
is even nore conpl ex, has an even greater nunber of
paranmeters than we have. And the data on which those
things are based and the way those paraneter val ues

are derived, the way the probability distributions are
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fixed for themaffects to a very | arge extent what the
end result is.

So whatever the best know edge at any
given time is whatever information is there or |ab
information, and so on, has to be included in that.
In fact, to nme that is really the nost inportant part
of the whol e anal ysi s, rather than what the code | ooks
i ke or the nodels | ook Iike.

MEMBER VEI NER:  Budhi, when someone uses
this preprocessor, does the code actually run or do
you have precal cul ated sol uti ons?

DR SAGAR No. The code would run. Wth
t he preprocessor, it's just to help set up the run for
t he user.

MEMBER VEI NER: Ckay. Thank you.

DR. SAGAR Yes. And there nmay be a
possi bl e consi deration. W don't know which direction
that would go for the code changes. A sinple exanple
in the nunber slide, nunber 15.

The sensitivity analysis, as has al ready
been said, probably the nost inportant use of this
code, is in doing sensitivity analysis. The npbst
i mportant thing to know about sensitivity analysis is
that there are many net hods of doing sensitivity

analysis. There is sensitivity analysis of
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paranmeters, sensitivity analysis with respect to
conponents of a system subsystens of a system

And there is not a single nethod. At
| east we have used up to six or seven different
nmet hods. And each nmethod gives you a slightly
different answer based on what the basis of that
nmet hod is.

One of the conclusions we drewis that you
shoul dn't just depend on a single, applying a single,
nmet hod and saying, "Okay. This is your sensitivity.
This is it" and that you should try different nethods
to see how your sensitivity results weight.

This is just one exanpl e on the conponent
sensitivity analysis, the unsaturated zone, drip
shield. W are calling these conponents of the
system

And sensitivity analysis is not always
realistic, by the way. | nean, we all talk about in
termse of sensitivity bounding realistic. The
sensitivity analysis can be done in many factors,
again to |l earn how the system behaves.

So sonetimes you learn nore about the
systemif you do sonething unrealistic to the system
and say, "This conponent doesn't work. Wat happens?

Does the whole systemfail or not?" and so on.
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So this is one of those exanpl es where we
woul d say, "Well, the unsaturated zone doesn't do its
function. \What happens? What's the effect on this
systen®?" and so on.

And this is not unique. Every analyst
could think up other conponents or fewer conponents
and so on and so forth. This is, again, a repetitive
process and what we call one-off, one-on. |If only one
of these conponents was on in the sense of solvingits
functions and one off, not doing its functions,
assigned functions, in the system what woul d happen?

And if so, | want to say that nowhere in
Part 63 we say, "You have got to do this kind of
analysis.” This is, again, up to the analyst as to
what hel ps people to understand the behavior of the
system

MEMBER HI NZE: Wil e you have that up
t here, Budhi, may | ask you a question? Going back to
your page 11, you had seepage rate as one of the
critical itenms to the isolation of the waste. |'m
wondering, in treating that in the unsaturated zone,
do you treat that tenporally and spatially or is this
just a flux we're looking at a tube blind, if you
will, or a tube through the critical group?

DR. SAGAR. \What we do, the tenporal part
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isonly the climate change. You have the one cli mate,
and then it changes to the blue hill climte. That's
the tenporal change, extent of tenporal change. W
don't do hourly or daily.

MEMBER HI NZE:  Sure.

DR. SAGAR: The spatial, | think we divide
the -- Bret is the expert here; he will help ne --
seven or eight space zones, each one having a
different infiltration rate.

So the stratigraph he also changes on
t hose seven. So if you think of seven one-dinensional
colums, the particulars of each one of these
stratigraphs is different in each colum. The inflow
at the top is different. That's the heterogeneity
part.

MEMBER HI NZE: So the realizations may
take into account the uncertainty of your information
on the seepage rate in each one of those seven, eight

zones?

DR. SAGAR. That's correct, yes.

MR, LESLI E:

That's correct.

MEMBER HI NZE:  Ckay.

DR SAGAR:

| mean, why 7? Wy not

For instance, it's that way --

47? But that's based on what

best we can do.
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MR. FLACK: If | could raise a question?

Getting back to the sensitivity studies that you do,
sonme paraneters are known a | ot better than others.

DR. SAGAR  Yes.

MR. FLACK: And sone have nuch | arger
uncertainties than others. And when you do your
sensitivity studies, | guess you vary them dependi ng
on how rmuch uncertainty is associated with one versus
the other. So you could end up with, say, sonething
of large uncertainty. You could have a |arge range of
i mpact .

How do you reconcil e that with things that
are all well-known where the sensitivity shows very
narrow spread? Are you just using expert judgment in
there, in that area of reconciling the differences?

For exanple, inreactors, we have external
events and internal events. External events are
somewhat treated differently than internal events the
way that that information is wused because the
uncertainties are nuch | arger.

| s there sonething |ike that that you do
here or do you kind of mx themall together or --

DR. SAGAR. Well, they are m xed together.
The only external, to take your exanpl e here, woul d be

t he vol canic. That woul d be consi dered separately and
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is treated differently fromall of the other
processes.

But you are correct that there are somne
paranmeters where the probability band is very w de
conpared to sone others where they are better known
and the probability is narrow. Those are factored in
and m xed in.

Now, if there is a paraneter whose

probability base is very broad and we see a great

effect of that -- | nmean, we have done sensitivity
anal ysis where we say, "Well, how woul d the gradi ence
of this paraneter effect remain of" -- statistica

sensitivity.

And that hel ps us to discrinm nate between
those two di fferent types of paraneters with di fferent
kinds of wuncertainties. But certainly the expert
j udgnent, anot her part of the question, plays a role
everywhere here.

Okay. Here is the result of that one-on
and one-off analysis. And DS neans drip shield. W
nmeans wast e package, waste formed inward, saturation
zone. And what this means is that in the one-off
anal ysi s, you have the whol e systemfunctioning. You
have the whole everything functioning as norma

functions. And here the bl ackened box indicates that
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the drip sheet is off. |Its functions are renoved from
t he col d.

And, again, the questions usually in this
kind of analysis is "How can you do that? |If this
doesn't work, sonething else shouldn't work" and so
forth.

This is done one at atime. This function
is off. Everything else is on. There are
correlations we understand. So this is not, as |
said, realistic in that sense. |It's not necessarily
something that will happen in extra life.

But what happens is that the dose is 34
percent higher if this oneis not functioning. That's
the nmeaning of all of these nunbers here. |If the
waste package, only one item at a tine, is not
functioning, we get a dose which is 62,200 percent
hi gher .

Vell, obviously this is a conplenment of
the system which is nore significant than this
conpl emrent and so on. And you can repeat it the other
way, where you have one-on anal ysis, where the basic
thing is where none of the components are functioning
and now the drip sheet only is functioning and the
dose is 63 percent less. And here the dose is 99.9

percent | ess.
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MEMBER CLARKE: Budhi, on the | eft-hand

side of your second highest inpact is when the
unsaturated zone is off. |Is ny understanding right?

DR. SAGAR: This one? Drip shield is off
here.

MEMBER CLARKE: Ch, no. & --

CHAI RVMAN RYAN: Look at the 1980.

MEMBER CLARKE: (Go over to 1980.

DR SAGAR. Here?

MEMBER CLARKE: Yes.

DR SAGAR Yes. The unsaturated zone
bel ow the repository. There are two unsaturated
zones: one above the controls the seepage.

MEMBER CLARKE: | understand. |
under st and.

DR. SAGAR. Yes. Right.

MR. FLACK: So this is equivalent to a
ri sk achi evenent worth?

DR. SAGAR. That's exactly right, vyes.
It's very common to the reactor analysis, as a matter
of fact, your inportant specters.

MR. FLACK: Right. It also tells you how
much credit you' re taking for things when you get a
bi g nunber.

DR. SAGAR Well, in the actual nom nal

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

95

case, this is not the credit we take necessarily.
It's much less credit taken in the nom nal case
because in the nomnal case, this thing is
functi oni ng.

So, again, this does not nmean to inply
that the waste package is the nobst inportant part
conpared to sonmething else. So the natural systens
don't do anything. Wy do | need natural systens?

Ri sk can do the whol e thing.

W don't want to go there. The idea is if
needed, if other things failed, this is what this
conmponent woul d do, could do. That is not necessarily
what the credit is taken for in the nom nal case.

MEMBER CLARKE: Budhi, if | could follow
up on the question that | just asked? 1In the
unsat urated zone, you are or are not including nmatrix
di f f usi on?

DR SAGAR. The NRC code does not include
matri x diffusion. The DCE code does. Bret has --

MR. LESLIE: Actually, it does it based
upon travel time. So we have a switch that says if --
so it depends on which subarea you are in. You m ght
have matrix diffusion in a particular unit all the
tinme.

But in general, we have a switch that for
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conput ational efficiency -- and this |eads back to
ki nd of several of the questions about the long tinme
frame sinulations.

W need to have a code that can conduct
routinely longer-time simulations than 10, 000 years.

MEMBER CLARKE: The other thing, | think
the reason | ama little confused is ny understanding
was that, to use the jargon, you are not taking nuch
credit for the unsaturated zone. This shows a high
i mpact .

MR. LESLIE: There is one |ayer, the
non-wel ded vitric Calico Hlls, that provides a |l ot of
retardation where it's present.

MEMBER CLARKE: Two thousand percent.

MR LESLIE: From four subareas where
retardation occurs.

MEMBER CLARKE: Ckay. |I'mwth you.

DR SAGAR This is the unfractured,
non-matrix --

DR LARKINS: How do you reconcile in your
one-on anal ysis? You' ve got three, possibly four
conmponents that are of equal sensitivity; whereas, in
your one-off analysis, it's essentially dom nated by
one conponent.

DR. SAGAR. That's the way the percentages
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are calculated. | nean, notice that this is the basic
normali zing factor here. If nothing was worKking,

you' ve got the huge goals. And everything you' ve got
is --

DR LARKINS: No, no. | understand that.
How do you use that information in your assessnent?

DR. SAGAR: Well, | nean, if | were going
torisk-rank, I would risk both fromthis anal ysis and
this anal ysis that waste package is ranked high. So
the stability of the passive layer is definitely a
hi gh risk-significant or high significant --

DR. LARKINS: So you try to conbine the
i nsights fromboth of these types of analysis in terns

DR SAGAR Yes. Well, not --

DR. LARKINS: -- of your risk
signi ficance?

DR. SAGAR: As | said, these two are just
an exanple. W have six other sensitivities anal yses
we did trying to figure out --

DR, LARKINS: | was just trying to see how
you reconcile the information that you' re getting from
these six different types of ways of doing a
sensitivity analysis in terns of risk ranking.

DR. SAGAR Well, one thing we did, we
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| ooked at results from all six of them This one
appears high in all six of them nust be higher. This
one appears on nunber 5 here but nunber 15 here. Then
we try to understand why, why is this so, and then
deci de where that itemshould go. But it's not --

CHAI RVAN RYAN: And | guess |I'mgetting
the i dea that Bret's answer of what particular unit in
t he unsat urated zone was so inportant is the endpoint
of what you just described. And, again, | think it's
one-off, one-on, two off.

You could [look at al | di fferent
perturbations of this to get conbination insights.
And | think I have an under st andi ng.

DR, LARKINS: Yes. | think it goes back
to what Bill said about using expert judgnent, in
addition to this information.

CHAI RVAN RYAN: Exactly, sure.

DR. SAGAR. You're in a hurry?

MR. LESLIE: They want you to finish in 45
m nut es, and you have 35 slides left.

CHAI RMVAN RYAN: You can certainly --

DR. SAGAR. |'Il stop at one, wherever
am

CHAI RMAN RYAN:  You can stop there and

pick up after we --
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DR. SAGAR. | see the sign there. So I'm

wonderi ng what's goi ng on.

CHAI RVAN RYAN:  You can take as much tine
as you like. W have the rest of the day. W just
have to interrupt you

DR SAGAR. No. | don't want to take any
nore time than is necessary, but | have a speed of
speaking, and | can't pick it up, --

CHAI RVAN RYAN: That's fi ne.

DR. SAGAR -- unfortunately. [If | do
that, I'll mess it up

CHAI RMVAN RYAN: The good news is we're
asking all the questions now, Budhi.

DR. SAGAR. Yes. Wll, that's good.

Vell, this is another summary of the sane
results, as you said, two on, two off, or all on, al
off, and so on, so forth. So sonetines the question
is whether the natural system does worse than the
engi neered val ue system So all drip shields and al
wast e packages, if we assune, which is not realistic,
they all fail, what woul d t he dose curve as a function
of tinme look like? Wat if only the drip shields
fail ed but the waste packages kept functioning? Wat
woul d the dose | ook like? This is the base case for

compari son
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So, again, you can play these or you can
do this kind of analysis to try to answer different
guestions and try to understand the system behavi or.

MEMBER HI NZE: Let ne see. Part of the
reason for those values is a wde range of
uncertainty, for exanple --

DR SAGAR  Yes.

MEMBER HINZE: -- in the waste package
failure. And if I'"mcorrect, you're doing further
anal yses on the waste package failure. And so that
could well decrease that uncertainty and, thus, nove
that |ine down, nove those results down.

DR SAGAR It could.

MEMBER HI NZE: |Is that the purpose? |Is
that right?

DR. SAGAR. | nean, | would expect if the
uncertainties decrease, | would expect this line to
nove down, reduce the dose. That could be one of the
pur poses of studying this, sure.

MEMBER HI NZE: Do we have any feel for how
much that m ght nove down?

DR SAGAR Yes. W have done this nore
than once in the sense of what if, what this, and
| ooked at different curves.

MEMBER HI NZE:  Ckay.
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DR SAGAR  You can get a sense. | nean
you can do a sensitivity analysis to try to find out
at what rate things will nove up and down.

MEMBER HI NZE: Well, you're working in
wast e package failure. How often do you update the
values so that you can get a nore realistic curve
her e?

DR. SAGAR. W update that internally.
nmean, we haven't published anything after this if that
is what you are saying. Staff keeps doing these
anal ysi s pluggi ng di fferent curves and under st and what
things are going on. But publishing these things is
anot her matter which takes nonths to get things out.

Bret ?

MR LESLIE: For instance, there are a
coupl e of papers that are coni ng out at NACE where t he
PDF for |ocalized corrosion on the base netal and on
welds is provided. GCkay? And so sone of this
reflects. You know, what he is presenting here are
results from the 4.1j code, which was a couple of
years ago. The 5.0 code has enhanced sone things.
And t he bases for those paraneters are bei ng published
in the peer literature.

MEMBER HI NZE: Are you getting regul ar

updates fromthe research that is being conducted by
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the DOE? Are these synched?

MR. LESLIE: For the waste package
exanpl e, DOE and NRC have di fferent approaches, in the
past have had different approaches, in terns of how
corrosion is nodeled in their performance assessnent.
So primarily the way we have i ncor porat ed corrosi on of
t he wast e package and a drip shieldis primarily based
upon the center's | aboratory work, where it is a much
nore nechanistic nodel. And those results are the
basis for the paraneters that we're providing.

So, for instance, the paper that |'m
talking about on what is the PDF, probability
di stribution function, for localized corrosion, it's
a function of all the | aboratory experinments that the
NRC and the center have been conducting over the
years.

MEMBER HI NZE: And you can't realistically
feed in the results from DOE because you're
approaching it differently. Okay.

MR LESLIE: That is correct.

MEMBER HHNZE: |1'd like to | earn nore.

DR. SAGAR. (kay. The next topic is the
evolution of the near-field environment, or ENFE, as
we call it lovingly, key technical issue.

There weretwo mainitens that | wanted to
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present on this topic. One is the chem stry of the
brines that we studied during thernodynam c
simul ations. The idea here is that the near-field
envi ronnent that affects the engi neered barriers' life
depends upon the chem stry of the aqueous phase that
they come into contact wth.

One of the things that m ght happen is
that the seepage water, which is a pretty dilute
solution to begin with, when it cones into contact
with the heated engineered barriers will evaporate,
specifically the salts on the surface. And this cycle
echoes many tinmes as the seepage continues. So there
can be brine forned on the surface, a concentrated
solution found on the surface, that could affect the
corrosion of the engi neered barriers.

And the chloride-type ion is inportant.
It's del eterious for what i s enhanced as corrosi on of
C-22. The fluoride does that to the titanium which
is the material of the shield. The nitrate, sulfate,
and bi carbonates are i nhibiting species. That is, the
greater the anount of these three, the lower is the
rate.

In this diagramhere, which is kind of
conplicated, all of the red or pink, whatever that

color is, crosses of the Yucca Mountain actual nmjor
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full water chem stry on the diagram And the di anonds
here, the blue dianonds, |I think there are 11 bins
that DOE has created in their nodel, representing the
variation in chem stry on the site.

What we have done is that we have
col | apsed those 11 bins that DCE has into basically 3,
that there are three major types of chemistry that
cannot: the alkaline, the neutral, and the cal ci um
chloride brine. W wanted to see which of these
different kinds of brines that can form due to
evapor ati on/ condensati on can nost affect the waste
package corrosion

Here are some results here. This is the
key on the x-axis. And when the brine dies, they'l
clinmb. Al of the three brine types are on thg-axis
here that | showed you in the previous diagram And
t he box here represents the range that we cal cul at ed
wi t h t her nodynanm ¢ nodel i ng or, for exanple, pH here.
The Iine here is the nmedian in the mddle of the box.
And you see the same thing for chloride, fluoride.

And this is the ratio. This is the
i nportant part because the susceptibility of the
engi neered barriers to corrosi on depends onthisratio
of the corroding ion to the inhibiting ions, minly

nitrate in this case. So the greater this ratio is,
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the corroding to the inhibiting, the nore potenti al
there is for corrosion to occur. So that was the main
i dea of doing this kind of analysis.

The second part of this study was the
del i quescence of salts that are present in the dust or
could potentially be present in the dust at Yucca
Mount ai n, the idea being that many of these salts are
hydroscopic in nature. So they would absorb water,
even at lower humdity. And there could be a
formation of a liquid or aqueous phase | ayer on the
surface of the engineered barriers.

W did actual |ab experinents using
different salts. And you see here the part between
the tenperature going up to 100 degrees C and the
relative hum dity at which the |iquid phase appeared.

And, as you can see, this is thought to be
the major types of salts that would be present in
Yucca Mountain: the sodiuni potassium chloride,
nitrate salts.

But we tried with sonmething else. The
magnesi um chl ori de probably actually gives it and the
calciumchloride actually give it nmuch | ower rel ative
hum dity at which a liquid | ayer woul d appear.

So depending on the different salts and

t he tenperatures, the onset of corrosion in the sense
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-- you know, the agueous corrosion woul d only be onset
when there is aliquid water. Wen there is a certain
chemi stry; | ocalized corrosion, for exanple, it could
be earlier if the magnesium chloride or calcium
chloride were present. W also did the chrom um here
because chromiumis a corrosion product to see what
effect that has on the deliquescence.

So the idea is, again, to feed into a
performance assessnent-type corrode as to at what
hum dity shoul d we consi der t he aqueous phase to begin
on the surface, even though it's heat ed.

So what we are saying is not true that at
a tenperature above boiling, this is going to be dry,
t he engi neered barriers would be dry. There would be
an aqueous phase that mght exist because of the
presence of salts on the surface.

So in that sense, it would affect the
possibility of performance because the life of the
wast e packages, for exanple, could be affected. Now,
what is actually positive is that the dust from Yucca
Mountain vicinity which has been analyzed -- and we
| ooked mainly at nitrate data on this -- also not only
i ncl uded chl oride, for exanple, which is not so good,
but also include nitrate and sul fate.

So one has to look at the ratio of these
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two to determine the susceptibility of the engineered
barriers to corrosion. And we are trying to get sone
at nospheri c dust sanples fromthe Geol ogi cal Survey,

who is collecting this, to actually |ook at the
conposition of the dust at Yucca Mountain.

In this figure, for exanple, here we show
the nitrate and sulfate which are inhibiting the
chloride ion fromthe actual dust here. And you can
see the spread of these in the nedian. 1In a later
picture, I will show you where the susceptibility
window is with respect to this ratio, so where, at
what ratio there is potential for corrosion.

| wll show you in this slide the
container life and key technical issue. As we said,
the stability of the test sinulator, the oxide |ayer
that forns on the C22 ultra container is a major
factor in determning the life of the waste package.

The uniform corrosion rate is low for
C-22. It's only the localized corrosion or corrosion
that could shorten the life of the waste package. So
the idea is to see how thick such a |layer woul d be,
oxi de | ayer, passive |ayer, would be.

And we wanted to see what is in that
passive |ayer and how could we -- what could we say

about the stability with region Il is the passive
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layer in this figure. This is experinentally
det er m ned.

And you see the different conpositions.
This one is the nickel. This one is the nolybi dnum
nmoly, and chromium Those are the three nain
conmponents of the passive |ayer.

It's about 54 angstrom thick, neasured
actually in the | ab and, as | said, chrom um nickel,
and noly oxides is the main conposition of the passive
| ayers.

W still are trying to | ook at the
stability because it's a time-dependent phenonenon,
what good, for exanple, rock fall destroy this if it
all falls on the waste package. Wuld it penetrate
this passive layer and start the corrosion process
agai n?

MR. HAMDAN:. But, Budhi, where are you in
this process? | nean, are you near the end of the
begi nni ng?

DR. SAGAR: Well, we know quite a bit
about this. Let nme say that. Wether we are the end,
there will always be sonmething to investigate. But |
think if they submtted tonorrow, | would say we can
reviewit.

This explains the study on what is the
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effect of the ratio. Wat is the effect of the ratio?
As | said, nitrate is the inhibiting ion to chloride
on the vulnerability to corrosion.

W use, as Bret had aptly expl ai ned, the
nmechani stic nodel, which is based on | ooking at the
repassivation potential. This is the electro
potential. The corrosion potential is the potenti al
at which the nmetal would corrode. The repassivation
potential is the electro potential at which the netal
will repassivate and stop corroding.

And we assune the repassivati on potenti al
to be the threshold value that the actual potenti al
woul d have to be higher than this for the nmetal to
corrode. So higher woul d be repassivation potential.
Less is the potential for the nmetal to corrode.

Hi gher repassivation potentials are good.
Low repassivation potentials are not so good. That's
how to understand this figure. And we have done
experiments with mnimal need and termnally in need
sanpl es at eight degrees C., ten degrees C

The basic idea is to see that at about .1
ratio, if nitrate is one-tenth off the concentration
of chloride, the repassivation potential goes up
considerably. If it is .2, you can say, well, the

potential for localized corrosion is very low, wll
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not occur. So that's the inportance of the inhibiting
ion.

Her e we show at t he hi gher tenperature 870
degrees Cin a sodiumchloride solution with a crevice
contained in the sanple so that we can start the
| ocal i zed corrosion, crevice corrosion.

And, again, we see that at the higher
tenperature, you would need a larger ratio of
inhibitors to chloride ions for the repassivation
potential to be as high as here. But, again, here is
a .2, here probably .4, you cover nost of the points.
So if there is a 40 percent nitrate, 60 percent
chloride, the potential for |ocalized corrosion of
C-22 woul d be very | ow.

MR. HAMDAN: |Is there sonething that DOE
can do in the design of C22 to introduce? Maybe this
isn't a question but inhibitors or --

MEMBER HI NZE: Lower the tenperature.

MR. HAMDAN: Yes, |ower.

DR. SAGAR. Since you called it DOE, |'lI
have DOE answer that.

MEMBER HI NZE: That's very sinple.

DR SAGAR | don't know.

Anot her question t hat was bei ng

investigated was the stress corrosion cracking. |
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think it was in two or three years ago that Law ence
Li vernore had done sone tests with the concl usi on t hat
C- 22 coul d be vul nerabl e to stress corrosi on cracki ng.

W did a test using slow strain rates.
This shows you the sanples as they dragged. And we
found that the bicarbonate, which is an inhibitor of
| ocal i zed corrosion, actually is an ion that causes a
greater rate of stress corrosion cracking.

So we have a solution that contained
chl oride and added CO,. And we got stress corrosion
cracking. If you renoved the bicarbonate ion, no
stress corrosion cracking occurred. So that's kind of
an interesting result.

And t he nor phol ogy of this surface is such
that we think that even if the corrosion cracking is
initiated, the crack may not propagate. It's so rough
that a propagati on of such a crack woul d be hi ndered.

W haven't done that, actually, at a very
slow, a dynamic type of loading test. But that's
somet hing we m ght end up doi ng.

MEMBER HINZE: Isn't that a function of
the strain pattern, though?

DR SAGAR. It's a strain rate, yes. And
| think in the actual case, perhaps the strain would

happen because of a -- well, there are two kinds. One
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isinitially when they manufacture t he wast e packages,
t hey woul d heat treat and so on, which would | eave
sone stresses and strain there. And second woul d be
during the functioning of the operation of the
repository, you know, things falling on it.

MEMBER VEI NER: As the endpoint that you
will observe corrosion experinents, when is enough
enough? Were are you headi ng just generally?

DR SAGAR: As | think | had replied
earlier, | nean, we are at a stage where we are
confident in saying we have adequate i nformation to do
a review.

MEMBER VEI NER:  Thank you.

DR SAGAR So, | nean, this is
enhancenent of what ever under st andi ng we al ready have.
Add to that.

MEMBER WEINER: Well, | apol ogize for
havi ng you repeat.

DR. SAGAR. That's okay. | used to be a
teacher. | repeated nany, many tines. | have the
pati ence.

But, anyway, spent fuel dissolution.
That's sonme topic we discussed last tinmne.

MEMBER VEI NER:  Yes.

DR. SAGAR. The ACNW nenbers vi sited.
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think Ruth is very interested in this topic. But
there was a suggestion fromyou that we | ook at the
data from spent fuels. W nade an initial step in
that direction by talking to the NRC Interoffice
Techni cal Advisory Goup to collect appropriate data.

The prelimnary thinking is that the data
is probably not going to give us a whole | ot because
the pools get cleaned periodically and it's nostly
cobalt 60 that |eaks in. The concentration of al
others is very, very low, and so on, so forth. So
we're still | ooking at that.

Basically what we are doing is to nonitor
what ever DCE experinents are going on on this and the
data in this area fromother countries also. There's
gquite a bit of work being done in Europe and so on.

W at this tine have no experinmental work
pl anned at the center.

MEMBER VEINER | might say | read the
earlier report that you put out on the spent fuels
solution. And | found it very informative, a very
good resource.

DR. SAGAR. Thank you.

MR. FLACK: Can | just ask one question,
pl ease? On the expectation of containnent life,

dependent on the fuel contained within, cask, in other
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wor ds, have you | ooked at the chem stry of the fuel
itself?

DR. SAGAR: There has been a | ook or study
done on the chemistry in the sense the corrosion of
t he container can start frominside and outside.

MR. FLACK: Right.

DR SAGAR Yes. That has been | ooked at.
And | can't also remenber whether that has been
factored into TPA. | know it has been | ooked at at a
process |level, what effect that m ght have. Do you
know?

MR LESLIE: The casks are seal ed under an
i nert environment and dewatered. And so basically the
idea is that in terns of a performance assessnent,

t hat has been screened out because they will have the
controls to ensure that there is an inert environnment
in there prior to placenent into the repository.

MR. FLACK: So essentially you could take
any kinds of fuels with respect to advance reactor
fuels and this sort of thing com ng down the pike, |
sai d?

DR. SAGAR. No. | think the high-burnup
fuel is still being | ooked at, what effect that m ght
have. Now, your question is whether the fuel type has

an effect on the container life itself. And, you
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know, that is correct. But once inperfection occurs
or a hole buckles, then the water goes in. And the
corrosion can start both frominside and outside. So
for intents and purposes, we assune that once the
penetration occurs, the container has failed. Ckay.

And then what we were | ooking nore at is
not at the container |ife as much as what woul d be the
effect on dissolutionrate, the fuel dissolutionrate,
because of the corrosion products, plus al so what the
internal --

MR. FLACK: \Which can then have an effect.

DR SAGAR Yes, which can then have an
effect. But | think it's not factored into the TPA at
this tine.

MR. LESLIE: The only other aspect of that
-- this is Bret Leslie fromthe NRC staff again -- as
we did look at the effect of gamma radiolysis, the
radi ati on effects on the surface chem stry outside the
wast e package. So we have investigated this.

DR, LARKINS: 1Is DCE doing any work on
fuel dissolution?

DR. SAGAR. Ch, yes.

DR. LARKINS: Ckay.

DR. SAGAR. They're doing the major part

of the work.
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The igneous key technical issue is the
next topic. This is one of the problemtorrenti al
subj ects that nost people believe would be difficult
in an LA review, but both the probability as well as
t he consequence of igneous activity have sone open
issues at this time, as was said this norning.

Here is a picture, for exanple, where the
-- this would be the repository here. And these are
t he known vol canic centers. These are sone of the
geophysical data that tells us with high confidence
that they are probably basaltic vol canismthat had
been buri ed underground. There are other geophysi cal
data that may or may not be vol canic centers, as shown
in blue.

The probability so far still remains in
that range according to the best estimte we have of
10® to 10’ per year. But there is some new
geophysi cal data that we have recently received.

| think DCE did some geoneg studies that
we have also received the raw data. And we are
| ooking at that totry to find out if this probability
woul d be affected in any significant way.

The exi st ence of t hese possi bl e vol canoes,
of course, adds to the uncertainty in the spatial and

tenporal repository because nost of that is based on
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t he past data that we know.

There are ot her alternate hypot heses t hat
we know that they are put into clusters. They are not
totally randomly distributed, but there could be
alternate hypotheses for nodeling the clustering
pr ocess.

At nost, we think the probability can be
a factor of ten or less, even if all of these turned
out to be vol canoes that should be considered in the
probability distribution. O course, the age of these

vol canoes affects howthey factor into the probability

nodel and so on, so forth. | understand the DOE m ght
even drill at sone pl aces.
Yes, sir?

MR. COLEMAN. Budhi, from ny experience
wi th exercising the NRC s center nodel on probability
for volcanism your |ast point there, where it says
you could get up to a 10X i ncrease dependi ng on
alternative hypotheses, | find that you cannot do t hat
with the spatial clustering al one.

And if youdoit with tenporal clustering,
as has been applied in presentations tothe Commttee,
t he nore that you focus on narrow pi eces of tine, that
nmeans the nore you are neglecting the | ong spans of

time over which no volcanism has occurred in this
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region, which nmeans you are noving away from a
ri sk-informed approach

| was wonderi ng why in vol cani sm you are
t aki ng that approach.

DR. SAGAR: | think sonme of the other
staff would have to answer that detail ed question
| "' mnot a vol canologist. | mean, the clustering, both
in space and tinme, does mean that you pick an
appropriate interval of space or tinme in which you
woul d consi der clustering.

Whet her those are too narrow versus too

wi de i s sonmet hing that needs to be done by appropriate

experts. | nean, | can't answer what that interval
is.

MR COLEMAN: | nean this in a generic
way. | nean, you've been a hydrol ogi st much of your

career. One of your slides --

DR. SAGAR. Ask me a hydrol ogy question,
and | will answer it.

MR. COLEMAN. Ckay. GCkay. |1'Ill do that.
Your slide 11 showed that percolation is one of the
hi gh-significance items, along with the vol canism
probability. O course, percolation conmes from
precipitation and infiltration.

| ' ve been at the Nevada test site when an
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inch of rain fell in an hour. But it never occurred
tome to think I should sonehow extrapolate that to a
yearly rate of over 8,000 inches per year.

In a sense, you can get very high cluster
probabilities with vol cani smin the same way, but they
have no nmeaning and are inconsistent wth the
geonetric record.

DR. SAGAR. | would be hesitant in going
to your conclusion of no meani ng because there is a
tremendous difference between your exanple and
hydr ol ogy, which is once the seepage occurs, there is
a whole 300 neters of ground that nakes it uniform
It's a very low pass filter.

That's not true in volcanism There is an
event that occurs at a particular event of tinme. |It's
very focused, which is not true with seepage. Seepage
| would never go this route. GOkay? And there's a
very good reason for that.

Soinny mnd, the two are very different
processes. Seepage is not a | ow probability,
hi gh- consequence thing. |[It's a continuous process.
And the 300 neters of unsaturated zone, even if there
are pauses at the top, are all uniform becone
uniform as you know. You' re a hydrol ogist, too,

right?
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MR. COLEMAN. | agree with everything you

said. However, you cannot ignore the |ong spans of

time over which no activity has taken pl ace.

DR SAGAR: |I'mmnot. | definitely am not
advocating ignoring. Al I'msaying is, being not an
expert, | don't know what interval of tine is

appropriate for considering clustering. You may have
one opinion. Oher guys nay have other opinions.
don't know.

MR, COLEMAN: 1'Il leave it just to say
that you woul d want a consi stent approach throughout
the programwi th how you treat clustering events.

DR. LARKINS: Maybe you can pursue that at
the center and in paper.

CHAI RVAN RYAN: | was just going to say |
t hi nk you' re not going to answer the question here and
come to a final conclusion, but it would be hel pful to
explore, | think, --

DR, SAGAR  Sure.

CHAI RMAN RYAN: -- with the experts,
Budhi, when the teamget out to the center. It would
be great.

DR SAGAR.  Sure.

MEMBER VEINER Yes, | think this is a

very inportant question.
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CHAI RVAN RYAN:. Thank you.

DR. SAGAR (kay. Yes. | wish | could
answer, but | can't.

But consistency | agree, and | don't see
this to be inconsistent, by the way. So raise it
again in April when experts are there.

In the consequence part, we have a
contract in the UK and in the Netherlands to
cal cul ate actual physics of the exsolution of gas as
t he magma noves up, the turbul ence flow nodeling of
that and trying to see what the pressure distribution
woul d be behind the magma fl ow, whether it can create
secondary parts or not, whether the nagma woul d enter
the -- once it hits the open dearths of the repository
and how many of the waste packages woul d be i npact ed.

This is not sonething people nodel
normally. | nmean, this is not sonething that is done
every day at many universities. So that is one reason
why this is a nore difficult topic, because it's not
i ke hydrol ogy, which thousands of people are doing
every day. So you can have different understandi ngs.

But here it is kind of a heartbreaking
anal ysis that is being done. It's a high nunber of
flow. | won't even try to explain this because

there's nore behind this than this curve.
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The basic idea is that if you could
understand the physics of the flow as it cones from
dept h up, how does the pressure change? How does the
vel ocity change? Wat is the m xture of gas vapor
versus solids that are noving up, et cetera? So we
need to get some sense of that. And if you have to
depend on an expert opinion, it's based on sone things
t hat you have done, sone anal ysis that you have done.

The value distribution is part of the
cal cul ati on of consequence for igneous activity. This
is the repository here. This is the 14-mle wash
basin. Any ash that's deposited in this area kind of
flows like this into this area here, which is a
depressi on and deposits here.

The drainisinthis area. So the idea is
that for many years after such an event occurs, the
ash can be redistributed, can be accunul ated, whichis
wi despread here initially but eventually can flow
t hrough this area.

So this can be a source, radionuclide
source, there for many years to cone. The idea would
be to sonehow try to consider this in the calculation
of the dose.

CHAI RVAN RYAN:  Budhi, | think this needs

to be on the list as well --
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MEMBER WEI NER:  Yes.

CHAI RMAN RYAN: -- as a critical issue
because the ultimate inhaled quantity by whoever
you're calculating for is dramatically dependent, by
orders of magnitude, on sone of the assunptions you
can nake.

For exanple, a sinple one -- and you're
showi ng themon the next slide. Thank you. You know,
the i dea that 100-m cron particles are inhal able is at
| east 80 percent outside of the range that 10 CFR 20
relies on. So | really want to explore that | think
in sone detail to understand the insights that people
feel are appropriate.

You know, we had a working group session
in Las Vegas | ast Septenber and had a di vergi ng set of
views on how long naterial 1is available for
resuspensi on, what fraction is resuspended and what
particle size range.

| think there are inportant questions
about the distribution of the radioactive material on
or in airborne material and so on. And all of that
again | think suns up to have a very inportant inpact
on the cal cul at ed dose.

So | think the Committee is certainly

focused on this and will really appreciate sone depth
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of discussion on these issues at the center visit.

DR. SAGAR.  (Ckay.

MEMBER VEI NER: One question that | hope
to explore when we are there is specifically -- it's
probably too long to answer it now -- how you node
resuspensi on, what nodel you use, what assunpti ons you
make, and so on. It's just a head' s up.

DR. SAGAR.  (Ckay.

MEMBER VEI NER:  Thank you.

CHAI RVAN RYAN: Bret, you had a comrent ?

MR LESLIE: Yes. This is Bret Leslie
fromthe NRC staff.

Previ ously you had asked, well, what kind
of risk analyses did you do? 1In fact, 3 of the 14
anal yses were on this topic or aspects of this topic;
for instance, wind fields, redistribution, what are
appropriate sizes for inhalation. So a |ot of that
wor k was occurring this | ast year with the thought of
updating what is in the TPA code. So we did these
t hi ngs.

And so what | want the Committee to
understand is it's not just isolated anal yses, but
there is a thread here that we are trying to use our
risk insights toidentify where areas are that we need

additional information. Those anal yses are being
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done. And you should get an integrated picture of the
topic and not focus just on, is this --

CHAI RMVAN RYAN: OCh, no. | don't think
we' re focused on any one paraneter. W actually want
to do exactly what you say, which is explore the
entire picture.

MEMBER HI NZE: Yes, exactly.

CHAI RMAN RYAN:  You know, agai n goi ng back
to Septenber, we didn't have a lot of the updated
information then. W wote a letter. The EDO s
response really didn't give us a |lot of the detai
that you' re now describing and we hope to get at the
center.

(Wher eupon, the foregoing matter went off

the record briefly.)

CHAI RVAN RYAN: Again, |'maimng ahead a
bit, but where | think the Commttee wants to beis to
explore this with the idea that we could wite a
followup letter that would provide the Commi ssion
wi th our further understanding and insights fromthe
visit on these details. That's really where we're
heading, and | just wanted everybody to have an
appreciation for that up front.

MEMBER VEI NER:  Yes.

DR. SAGAR. Any help we can get fromthe
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Comm ttee would be great on this topic. This is one
of the controversial ones.

CHAI RMAN RYAN: Yes. That's great. And
we'll look forward to it.

MEMBER VWEINER Yes. | think this has
been great.

MR. HAMDAN: | just wanted to say on this
topic, if you go back to your list of itens of high
significance and those that are nedium you see
already that igneous activity is one of the high
itens. And then two itens on the nmediumare the
vol ume of ash and the renobilization of ash. | think
that is where the question is going to be, that these
two shoul d al so be in the high-significance itemlist.

MEMBER HINZE: | think three of the six
are volcanic-related. Right. They're on that page
11, | think it is.

DR. SAGAR Yes, yes. | think the
resuspension is an inportant one depending on the
activity of the RVEI. So yes. That needs to be
consi der ed.

Structure deformation and seismc key
technical issue. One of the main work that | am
showing you as an exanple is the calculation or

estimation of the ground notion for design of surface
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facilities, which is a function of mainly three
things: resources, what we have for the excitation to
noves, and what the correct sticks on the side are.

The primary thing we are investigating is
the effect of the alluviumon the shallow stratigraph
j ust bel ow f oundati ons of the surface structures; what
effect; what anplification, if any; how the ground
notion changes as it goes through the shal
strati graph.

MEMBER HI NZE: You are still using the
California neasurenents on ground notion?

DR SAGAR W have -- and | don't know
where these are. Two of the earthquakes are from
Europe. Again, I'mnot a seisnologist. And two are
from California. So they are doing four anal og
eart hquake notions to try to study this.

MEMBER HINZE: | think we would like to
hear nore about this at the center as well.

DR. SAGAR:. Sure. GCkay. W'Ill make a
note of that.

MEMBER VEI NER: Yes. L already have.

MR. LEE: Before we |eave this, though
staff are in the queue to come in and talk to the
nmenbers about seismc design issues just to rem nd

f ol ks. | think that's on our count.
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CHAI RVAN RYAN: Before or after the center

visit?

MR. LEE: After, after.

CHAI RVAN RYAN: W want to hear about it
at the center.

MEMBER VEI NER:  Yes.

DR. SAGAR. Thi s earthquake, Kozani, |
think this is a European earthquake somewhere in 1995
wi th a magni tude of 6.5, 17-kiloneter epicenter. This
is the input exsolution. The red line here in this
curve is the same as this one. This is the input at
the rock surface and the depth.

And then all of the other lines are
assum ng a one-di nensi onal stratigraphic col um under
t he surface structures. And there is variation in the
shal l ow stratigraph here at the site where the
t hi cknesses of each type of stratigraph changes as we
nove about the site. And the velocity propagation
rat e depends upon the geol ogi ¢ nature of that and how
thick that stratigraph is.

So we t ook 25 such col umms,
one-di nensi onal colums. And these are 25 curves as
to how the notion, one notion of the depth, would
anplify as it noves up to the surface. So the design

basi s woul d t hen depend upon t hese ground noti ons, one
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of these ground notions.

The only difference | see between what DCE
is doing here is that they are doing this nore on a
random zed fashion in the sense that they have a base
case stratigraph. And then they put uncertainties
around it to try to cal cul ate the design basis.

W didn't put uncertainties. W just had
25 sanpl es taken. The idea was to try to see how good
that uncertainty bound that DCE is doing does bound
t he adequate notion of the surface.

MEMBER HI NZE: Do you have access to al
of the information you need fromDCE to performthese
anal yses?

DR SAGAR As far as | know because these
25 one-di nensi onal colums were derived fromthe 3D
site nodel that both DOE has and we have.

MEMBER HI NZE: They have been doi ng sone
nore work, as | understand it. | don't have any of
the details on it, but I am wondering whet her you're
getting that information on a continuing basis.

DR. SAGAR. Wl |, that's another question
we should ask when you cone to the center because,
agai n, those peopl e who are doing this hands on woul d
be best to answer that. | nmean, | haven't heard

anyt hing goi ng up and saying, "Oh, we're not getting
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this. What is this?"

Then the effect of the thermal falls that
the repository would create on the potential for
slipping on falls, thisis mainly related to the rock
fall, potential rock fall, in the drifts.

On the left side here is an anal ysis that
indicates the slip tendency within situ stresses, the
red being where the slip tendency is high, -- it's a
di mensi onl ess nunber -- and the other col ors being
|l ess potential for slip. As you factor the
tenperature, the heat generated the picture changes
somewhere in the sense that you see nore col or here,
whi ch neans nore there is a potential for activation
of fractures because of the heat generated.

In ny next slide, | think | would show you
t he therno-nmechanical effects key technical issue.
There are two parts here. One is once the degradation
occurs, the rock fall occurs. It accumulates around
t he waste package for the engineered barriers, drip
shield included. It acts as insulating material. And
the tenperature is calculated w thout assum ng the
accunul ation of this debris material works as the
tenperature calculated without it is different.

So we have a higher tenperature. | think

the black line is the one you shoul d pay attention to,
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which includes both convection and conduction
processes in the cal cul ati ons.

It's about 150 degrees C. higher. But
when we factor this into the cal culation of the dose,
agai n | ook at the black curve. This is the blue curve
here, which is no backfill at all.

Assunming no degradation occurs, the
difference is not that large. Look at the scal e here.
The first dose calculation is not large with the
conclusion that perhaps it wouldn't natter.

Now, this has sonme assunptions about
whether the drip shield fails or not, whether the
wast e package nmechanically fails or not, and so on and
so forth. But on the next one, you would see a
connecti on.

Did I mss sonmething? |Is that right?
| " ve got another slide in which the DOE' s strategy is
that they will design the drip shield to acconmodat e
all the load froma degradation. |If that's the case
and we agree that design can be done, thenit's really
not that big an issue.

CHAl RMAN RYAN: That's not a bad break

point. Bill's got 2005, and then there are sone other
topics. |'mgoing to suggest that we wap up with
perhaps Bill's question and per haps a coupl e of others
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and then take our lunch break so that we're all back
and seated for the conmm ssioners' arrival at 2:00
o' cl ock, rather than go | ong.

DR. SAGAR.  (Ckay.

MEMBER HI NZE: |'Il ask himafter the
br eak.

CHAIRVAN RYAN: It will wait until
afterwards?

MEMBER HI NZE:  Yes.

CHAI RMVAN RYAN. Ckay. |If nowis right,
go. That's fine.

MEMBER HI NZE:  No.

CHAI RVAN RYAN:  Ruth, we'll sign off with
you.

MEMBER VEEI NER:  Yes. Can you patch ne in
agai n when Conmi ssioner Merrifield comes in? | think
|"ve got the local electronics under control

CHAI RMVAN RYAN. Well, it's going to be
2: 00 o' cl ock.

MEMBER VEI NER  Yes. That's fine. And if
nobody answers, it nmeans I'min surgery at the sane
tinme.

CHAI RVAN RYAN:  Ckay.

MEMBER VEI NER:  Thank you, guys, for your

f or bear ance.
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DR. SAGAR. Thank you very rmuch

CHAI RVAN RYAN: Bye.
(Wher eupon, at 12:57 p.m, the foregoing
matter was recessed for |unch, to

reconvene at 1:52 p.m the sane day.)
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AAF-T-EERNOON S-ESSI-ON
(1:52 p.m)

CHAI RVAN RYAN: W can go ahead and begin
our session this afternoon. W want to wel come
Comm ssioner Merrifield and Comm ssioner Lyons to the
Advi sory Committee on Nuclear Waste. And we're
| ooki ng forward t o your di scussions this afternoon now
with areas of mutual interest in waste nanagenent.

So, without further ado, let me turn the
neeting over to you.

COW SSI ONER MERRI FI ELD:  Great.

CHAI RVAN RYAN: el cone.

COW SSI ONER MERRI FI ELD: Wl |, thank you
very nmuch. And, again, M. Chairman, thank you for
making this time available to do this. | have the
opportunity to nmeet sonme of the nenbers of ACNW whom
| have not yet had the pl easure of neeting.

9) DI SCUSSI ON W TH COWM SSI ONER MERRI FI ELD

COW SSI ONER MERRI FI ELD: As John LarKki ns
woul d recogni ze, this is sonething that | have done
previously with ACRS and not previously had an
opportunity to sit down with the ACNWas a whol e and
to talk about sonme of the issues that | think are
i mportant for you to be focusing on. So it's a good

opportunity today |I think to do that.
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When he first came on board, Conm ssioner
Lyons had expressed a desire to conme as well and to
neet with some of the menbers of the board and see
what a conmi ssioner interaction with ACNWwoul d | ook
like. It was certainly ny pleasure to do that.

There are a fewthings that | want to try
to cover today. | guess as a predicate, | would say
that the best way of adjudging what it is ACNWshoul d
be doing is follow ng the Comm ssion SRMs.

And so | don't get too far away fromt hat,
certainly I would reference the nost recent SRM from
t he Comm ssion under Com SECY 04-0077 that we issued
on January 19th of 2005 giving the Commttee the
notion of where the Commi ssion was com ng from
relative to the action plan that you had sent us for
fiscal year 2005 in 2006

Before | get into sone of the details on
that, | think | regret that it has taken ne six and a
half years to actually come and have this type of
neet i ng.

When | worked on the Senate Environnment
Comm ttee and when | finished that effort in 1998,
frequently tal k about the subcomm ttee of which | was
the staff director, and that was the Subcommttee on

Super fund Waste Control and Ri sk Assessnment. So the
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i ssue of waste, as you can well-inagine, is sonething
that is near and dear to ny particular heart.

| spent a nunber of years up in the Senate
interacting with the Senate Environment Conmittee
And t hat invol vemrent focused not only on the i ssues of
Super fund and the Resource Conservation and Recovery
Act, which were under the principal jurisdiction of
t hat subconmittee, but in the role that | played for
t he nenber of Congress for whom!| then worked. | was
al so substantially involved in activities associ ated
with the cleanup at a variety of DOE and DCD
facilities, which included both radi ol ogi cal as well
as hazardous waste contam nation

And so under that aegis, certainly the
notion of sensitivity of those issues has been one
that I have been concerned with for a | ong period of
time.

And 1'm going to go into that in a few
m nutes. Today | think the principal focus of ny
di scussion in the dialogue | want to engender does
relate to the issue of deconm ssioning and where |
t hi nk we need to be focused.

A few predicate things | think are
important. | think any nmeeting with ACNWon the issue

of priorities would not be conplete wthout at |east
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referencing the issue of the role of this group as it

relates to Yucca Mountain. That clearly has been the
focus of the substantial interaction between the
Comm ssion and you, M. Chai r man, and your

predecessors in the past fewyears and obvi ously given
the current status wll be one of continuing
i nteraction and concern.

This is clearly a case where it is in |
think ny best interest and that of the Conmmttee to
focus nerely on the words that are contained in the
SRM of the Conmission. And | think | may not read the
entirety of that text. You can do that on your own.
But | have no better summation of the expectation of
the Commission than what is engendered in that
parti cul ar docunent.

That brings us to a coupl e of other issues
that are listed on the SRMthat | would like to just
briefly touch on before | get to deconm ssioning. The
first one is the issue of waste incidental to
r epr ocessi ng.

In the context of the SRM the Comm ssion
noted the i nportance that it believed shoul d be pl aced
on this particular issue and should be included as a
Tier | topic of the Comrittee. | think that was

principally underscored by recent congressiona
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action, which has enhanced to a great degree the NRC s
role in this programin the interaction that we wl|
be having with the Departnent of Energy.

This is an issue which has significant
interest on the part of a few congressional
del egations. Sone nenbers of Congress,
under st andably, are very concerned. "Concerned"
perhaps isn't the right word, but they are very
interested in knowi hg where we are going to go and t he
| evel of involvenent that we will be having.

So | think the Comm ssion, as the SRM
indicates, would be well-served by the Conmmittee
taking a look at this matter in a thoughtful way and
as a tier one priority in the context of the next
year. There's going to be a lot of work on the part
of our staff and certainly | think to the extent that
we can engender the significant expertise of the
Commttee in assisting in good quality outcones I
think is the right way to go.

The second predicate i ssue |l think | would
want to nmention is the transportation of radioactive
materials. As is noted again in the SRM this was
listed as a second tier topic of the ACNW and one
whi ch t he Commi ssi on has consi dered shoul d be t hought

of as either a first tier topic or, at worst, given a
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high priority anmong the second tier projects.

| think this is an area where the
Conmi ssi on does have, albeit it alimted role in the
i ssue of transportation, an inportant one. And as the
time gets closer to potential consideration of where
DCE is going in that regard, | think it's very
i nportant that the Conm ssion have the benefit of the
knowl edge and expertise of ACNW to nake sure that
we're getting what we need to get going forward.

This is clearly an area which engenders
significant interest on the part of our stakehol ders,
those who live in comunities that may be affected by
transportation issues, those in Congress who represent
those and other individuals, and other interested
parties.

It is an area which has received
increasing attention on the part of the Comn ssion.
W di d engender to understand with greater specificity
the inpacts of the Baltinore tunnel fire and how t hat
may play out on spent fuel transportation.

W are at a point where we are having
consideration very actively of spent fuel storage
transportation of a canister and nonies that we nmay
put toward conducting a full-scale test, so a | ot of

areas that have had an increasing | evel of interest,
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but, again, as | said before, which certainly justify
having increased activities on the part of this
Commttee into | ookingintothose particul ar concerns.

Al right. That brings me to the | ast
topic that | want to | ay out before | openit up. And
that is really the issue of deconm ssioning.

| think there is a variety of inportant
i ssues that are going on with deconmm ssioning right
now. Part of what | amgoing to talk about today is
not any different than simlar discussions that |'ve
had wi th our |icensees, with other outside stakehol der
groups, or have had in our public veins.

As it relates to reactors that are under
decomni ssioning, we are in, | believe, sonewhat of a
uni que opportunity right nowto really gauge in
under st andi ng sone | essons | earned i n how one m ght go
about deconm ssioning a forner power reactor.

W have right now nore former reactors
under deconm ssioning than we have had at any tinme in
the history of this Comm ssion, whether it is Bi g Rock
Point. Wether it is Maine Yankee, Rancho Seco,
Trojan, or nmany of the other facilities that are
ei ther under decomm ssioning or nearing conpletion,
like Saxon, | think it is quite inmportant for our

staff and for our licensees, both collectively and
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individually, to take a real assessnment of how this
process of decomm ssioning has gone.

What were the successes of t hat
decomi ssi oni ng process? What were the potential down
sides of sone of the activities, be it froma
regul atory and safety standpoint or from a cost and
efficiency and effectiveness standpoint, to really
capture to the extent that we can these lessons in a
nmet hodol ogi cal way so that a conm ssion of the future
or a licensee of the future when confronted with the
i nevi tabl e requirenment to decomn ssion these reactors
wi || have the understandi ng and appreciation of what
went t hrough before?

These, as you all know, are very expensive
undertaki ngs. M stakes nmade early on can have inpacts
in the tens to potentially hundreds of mllions of
dollars. And so understandi ng what those potenti al
pitfalls are and translating that |I think is quite,
guite inportant.

Now, the reason why the timng on this |
think is somewhat critical results fromthe fact that
| ooki ng back at the period of the md '90s, the Energy
I nfformati on Agency at that point felt that we were
really on the bridge of having a significant nunber of

reactors shut down.
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The shutdown of Maine Yankee | think was
probably the penultimate of that particular action.
What has subsequently happened, as all of you
wel | -know, is that we haven't had that wave of reactor
decomi ssi oni ngs.

And, indeed, given our license renewal
program and the trajectory that it is on right now,
which | think will result in virtually all of our
reactors being relicensed for an additional 20 years
of power operations, the next wave of deconm ssions on
the power reactor site nay be nany years away.

And so | think it is for this reason that
having the focus today and now is inportant for
capturing that information for its future use. As it
relates -- and | think it is inmportant to al ways focus
not nmerely on licensees who are part of this process,
but | think it is also inportant to think about these
i ssues, deconmi ssioning issues, in the context of the
peopl e who |Iive around these sites.

When t he early days of the buil ding of the
current program and this | would date back to the
1950s and early 1960s, individuals, be they utilities
or be they associated with the Atonic Energy
Conmi ssion, went to conmunities that were to be the

future host of these sites. They went on with a
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prom se that at the end of the day, after these
reactors were utilized for their purpose, that the
site upon which they were | ocat ed woul d be put back in
a way that would be responsive to the needs of the
comunity, sort of the "We'll use it, but we'll put it
back right."

| think the efforts underway ri ght now, be
t hey at Saxon, be they at Bi g Rock Poi nt or el sewhere,
is the closing of that circle. The fulfilling of the
prom se to the host conmmunity is that, in fact, when
the useful life of the reactor is conpleted, the site
wi |l have some useful future purpose.

Now, this, again, dates to an issue that
goes back tothe time | spent on Capitol HIll. One of
the things | dealt with quite significantly was the
base closure process by the Departnent of Defense
How do you take former mlitary facilities, sonme of
whi ch have significant environnental contam nation
and reutilize themin a way in which they can provide
enhancenent and value to a comunity?

I n some cases, that neant that portions of
these facilities were put toward environmental
pur poses, be it the Fish and WIldlife Service, the
Park Service, or otherw se.

Sonme of themwere for like reutilization.
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For exanple, many of the Air Force facilities were
reutilized as airports or other types of economc
redevel opnent, whether it is for the purposes of
residential, comercial, or otherw se.

Vel |, Congress | think recognizedthat one
of the significant inpedinents to naking that process
work, not just nerely at the Departnent of Defense
sites but, for exanple, at Superfund sites and
Brownfield facilities, which fall typically under the
aegi s of the Resource Conservation and Recovery Act,
was that the mechanism used to require the ultinate
cl eanup of those facilities created aliability reginme
in which it nmade it very difficult to attract
i ndividuals to cone in and to provi de that benefici al
reuse.

Keepi ng that focus in mnd, comng to the
Commi ssion, it was ny desire -- and | think the
Comm ssi on has gone far in acconplishing this goal --
to try to nove us in a way that would provide for
greater sensitivity of nmeeting the needs of the | ocal
comunities in providing those beneficial reuses.

Changes to the license termnation rule,
recognition that, for exanple, 1in sone cases,
institutional controls with a bal ance of cost versus

benefits made sense in a way t hat woul d al | ow enhanced
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and expedited reuse of these facilities by the people
and by the individuals who were living in those sites.

That obviously brings with it a |ot of
conplexities. It brings with it some obligation on
the part of its agency to be a steward of those
efforts. But | think noving away from a focus which
typically always | ooked at a default farmer scenario
and, instead, |ooked to nore realistic scenarios
t hi nk makes a | ot of sense.

As ACNWnoves forward on this, | think it
woul d be instructive and useful as part of our overall
mandat e to protect public health and safety to have an
opportunity for ACNW to |look at these issues in a
holistic way, to make sure that, in addition to
neeti ng our overall requirenent for public health and
safety, that we are m ndful of the |ocal communities
and m ndful of ways in which we can innovatively put
t hese sites back into a beneficial reuse in a way that
nmakes sense in a way that is tinely. That | think --
and | have been going on for a while. That is really
the heart | think of much of what | wanted to say
t oday.

| guess one additional issuethat is worth
nmentioning, | have been focused principally on the

i ssue of the deconm ssioning of reactors. It would be
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a gross oversight on ny part to say that | don't have
simlar concerns wth deconm ssioning of other
facilities that fall under our regulatory authority.

One of the things that | think | have
asked the staff to focus on quite a bit since | cane
here as a comm ssioner was to get a better grapple on
what is the totality of the sites that we have under
our responsibility for decommissioning and in a
holistic kind of way try to have the staff create
docunent ati on that woul d gi ve t he Conmi ssion a better
under standing of those sites, what the conplexities
and costs of cleaning up those sites are, and what is
the timetable for wus to ultimately get to an
appropriate disposition of those sites.

Part of the driving force for that | think
for me was a recognition that, unlike EPA, which can
tap into the Superfund to clean up sone of these
facilities, we generally do not have a pool of funds
that we can use to clean up these sites.

Wrking with our staff and working with
our licensees to identify the areas that we have of
concern, where appropriate and i f we can, identifying
streans of our l|icensees to resolve those in a way
which i s neeting our health and safety m ssion | think

is critically inportant.
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The staff | think has achieved a
significant anount in the course of the | ast fewyears
in that regard. | think we now have documnentation
that nore clearly articulates the universe of sites
t hat we have before us.

| think today the staff if called in front
of you could give a better explanation of where they
think the programis, what the requirenents are for
it, and where they think it is going. | think we have
somewhat of a better throughput in terns of addressing
sone of these sites.

Now, | wouldn't be so sanguine as to say
everything 1is hunky-dory. Qbviously with any
envi ronnment al programand | egacy i ssues t hat they back
wel | over 50 years, there are and will continue to be
sites already identified as we go along with
contam nation that we otherwi se may not have been
aware of. That is just a given | think for where we
are.

Inthis regard, havi ng an under st andi ng of
the nethodology we should be using to nost
appropriately and quickly identify those sites and
resolve themw th the nethodol ogi es and capabilities
we have would well-benefit from again | think an

introspective look at this process by ACNW
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At the end of the day, the American people
want these sites to be resolved. They want themto be
resolved in a way that is protective of public health
and the environnment. And they want themto be
resolved in a way that hopefully can contribute to the
comunity.

Those contributions nmay be in a nore
natural state. It rmay be in a nore conmmercial or
residential state. But hopefully given the tools that
we have and perhaps sone tools we can cone up with, we
can do it in a way that makes sense that is tinely,
efficient, and effective in accordance wth our
overall strategic plan.

So that | think is enconpassing of the
maj or things | wanted to talk to you about today and
certainly woul d be wel come to engage in questions or
di al ogue on those issues.

Before | do, | don't know if you had
anyt hi ng, Conmi ssioner Lyons, you wanted to add.

COMM SSIONER LYONS: | mainly wanted to
join you today just fromthe standpoint of an initial
neeting and to see how you conduct these kinds of
neet i ngs.

Certainly all of the areas that

Comm ssioner Merrifield are of great interest to ne as

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

149

well. And on some of them | bring perspectives from
my past job. I'mstill very nmuch learning this
current job.

As we proceed in the discussion, | my
jump inif it seens appropriate, but | didn't have any
particul ar comments. Thank you.

CHAI RVAN RYAN: | woul d certainly wel cone
participation from both Comm ssioner Merrifield and
Comm ssioner Lyons in any and all of our activities.
And we certainly appreciate you taking the tinme today
to be with us.

By way of introduction, if | may, mainly
for Comm ssi oner Lyons' benefit, introduce t he nenbers
alittlebit nore formally in their technical areas of
interest, that mght give you sone additiona
i nsi ghts.

To ny right in the green jacket is
Professor Bill Hnze. Bill is a geoscientist of great
note. He's a returning nmenber of the Conmittee after
a gap. He's been back. And he is our continuity to
t he past geosciences effort, particularly related to
Yucca Mountain. W're pleased that Bill is back to
join us just recently for a new term

|'"d like to also add that, particularly

Comm ssioner Merrifield, I knowthat you and t he ot her
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commi ssioners helped us fill two slots that were
vacated very quickly to nenbers that went to the
NWRB. And we appreciate now being a full conpl enent
again to do our work and share the | oad.

COW SSI ONER MERRI FI ELD: Well, | have to
say, speaking on behal f of the Conm ssion, which | do
rarely, we appreciate being a full conpl enent as wel | .

(Laughter.)

CHAI RVAN RYAN: We all work well together.

Next is Allen Croff. Allenis retired
from Gak Ridge National Laboratory and a chenica
engi neer, has a particular interest in WR and wil
probably be our | ead person on the WReffort. It is,
as you know, on our action plan and one that is under
current discussion.

Again, by way of introduction, | ama
heal t h physi ci st by trai ni ng and have been a nenber of
the Commttee for several years now and took on the
chai rmanship as John Garrick departed along wth
Pr of essor Hornberger to the NWRB

Jimd arke, tony left, is al so one of our
new nenbers. Jimis an environnmental scientist and
has a wunique background that bridges your own
experience i n RCRA and our waste managenent as wel |l as

radi oacti ve wast e managenment and environnental issues
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related to many of the questions you raise.

So Ji mhas been in good conversation with
Robert Johnson and the staff in the decomm ssioning
area. And that is an inportant part of our planning
for our work ahead as well.

One nmenber is not with us today. She is
probably having surgery at this nonment. She broke her
leg. And, unfortunately, Dr. Ruth Weiner from Sandi a
just could not be with us due to that injury. So I'm
sure she would want to say hello.

Ruth is a chemist by training and has
guite a good background in actinide chemstry. So
that's by way of introduction.

W have been working hard in the | ast few
nmont hs, again, with Dr. Larkins and ot her nenbers of
the staff preparing our action plan. W are pleased
and very satisfied with the advice and clarifications
that you have given us and the direction, the Com
SECY nmeno.

In fact, we finished incorporating those
revisions to better orient our planto align with your
goals and objectives and  hopefully wll be
transmtting that back to you shortly. So we found
that to be a very effective tool and information for

us to redirect our priorities. It was helpful to us
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to get your insights.

As you know and, again, for Conmm ssioner
Lyons' benefit, about a year ago, as we were
previously directed, expecting an LA for Yucca
Mountain to come in, we have refocused our activities
to better balance our work on Yucca Muntain wth
other activities of interest.

We have been in routine conmunicationwth
the staff of NMSS. And we view that ACNW can serve
NMSS in the sane way that the ACRS serves NRR  So we
are | ooki ng at those broad spectra of issues in waste
managemnent and radi oactive material s managenment that
span a spectrum of interests.

W have the rulenmaking activity on
di sposition of solid materials. W have the |icense
termnation rule and its application. You know, we
have | ow | evel waste questions that continue to ari se.
And we see popul ar press devel opnents on areas in that
i ndustry segment.

So there is a broad spectrum of issues.
What we have tried to do is recognize the common
techni cal threads, nmuch along the |ines, Comr ssioner
Merrifield, that you just identified.

And there is | think benefit of seriously

and thoughtfully studying these areas to gain the
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| essons learned and to bring forward the information
that will help us do a better job in advising you and,
inturn, a better job of neeting our health and safety
m ssi on as an agency.

So your words | think sit very well
probably with all of the Conmttee nenbers, certainly
with nme, and are very much in line with our action
pl an and our plan for the year's work ahead.

| would invite other nenbers to nake any
comments or open it up for questions.

MEMBER HI NZE: Well, let me ask you,
Comm ssioner Merrifield, does your interest in the
| essons learned go to the actual decomi ssioning
process itself in terns of t he physi ca
decomi ssioning and exposures, radiation problens
associated with the workers? That's a very critical
time for the public as well during the decomm ssi oni ng
pr ocess.

COWM SSI ONER MERRI FI ELD: Yes. | have no
probl emw th | ooki ng at those issues. | wouldn't say
that that was the specific focus | was | ooking for.
| think what | was |ooking for was sort of a nore
enconpassing look at a variety of different areas.
That would be clearly one that <could well be

consi dered by our staff and by our |icensees.
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Real |y, what | was tryi ng to engender here
was a notion that you have a uni que opportunity right
now. A lot of these deconm ssionings that are com ng
either very close to fruition, |ike Saxon, are well
along their way. And we ought to really take the
opportunity now to |l ook at a number of slices of how
t hat process has worked and are there better ways that
t hey can be done.

Now, | say the very sanme thing to our
| i censees because | think that they ought to be doing
the sane thing as well. It really does in sone ways
benefit themas much, if not nore, than it does us as
a regul atory agency.

| think from a regulatory perspective
| i censees have been acconplishing those
decommi ssioning activities in accordance wth our
requi renents. But, |ike anything else, | think there
are ways you can do it smarter.

And | think there are ways you can do it
nore effectively and efficiently in identifying that
either through our staff on a parallel track. The
i censees thensel ves | think nmake sense.

Now | don't want to talk too rmuch to this,
but I think in ternms of the conversations | have had,

| think the folks at NEI, Nuclear Energy Institute,
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recogni ze this. There is sone effort. It may well
per haps be inclusive of sone efforts at EPRI to try to
capture sone of those | essons |earned.

What | think is inportant totry to do on
their part and, simlarly, | think if we were to
engage in this on our part is to nake sure it's not
stovepiped; i.e., here are the |essons |earned from
Mai ne Yankee, here are the | essons | earned from Saxon,
here are the | essons |learned fromBig Rock Point. |
t hink we ought to have that, as they say, in a nore
holistic sort of way.

One | think which is useful for us to
consider -- and this has an application as it rel ates
to lowlevel waste -- is the activities undertaken at
Big Rock Point in terns of disposing of very |ow
| evel s of radioactive material .

As you may well know, nuch of the rubble
from Big Rock Point is being deposited in a RCRA
subtitle D landfill, sanitary waste landfill, in the
central part of Mchigan. This is one of the |argest
landfills, | believe, in the M dwest.

There was a significant anount of
negoti ati on between the community of Big Rock Point,
the host community in which that landfill rests, the

landfill operator at Big Rock Point, and others in
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M chigan and other staff, who are interested in how
all that m ght cone together.

In order to accommodate that, sone of the
t hi ngs t hat consuners, energy was willing to do was to
pay for nonitoring equipnment, both at Bi g Rock Point
when the material was being shipped out as well as
noni t ori ng equi pnent when it was bei ng recei ved at the
landfill to provide sone |evel of assurance that it
was not going to trigger in the areas it shouldn't
have.

Anot her thing that occurred was there was
an effort on the part of the utility to volunteer to
pay for an individual not under the enploy of the
utility but under the enploy of the commnity to
assess that, to make sure that the |licensee and any
contractors that they had were doing the right thing.

The cost of that is relatively nodest.
The anount of savings that Bi g Rock Point is achieving
in conparison to the cost that would have been
associated with shipping it to a Class Afacility is
extraordinary. | nean, it's a huge savings.

Now, in terms of the mass of material, one
of the things that they're doing at Big Rock Point at
this particular landfill, is, rather than putting it

in one single area, they're actually doing sone
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spreadi ng around the site because, after all, nobst of
this is concrete material. And if you know anyt hi ng
about landfills, you want to have an appropriate
bal ance. You don't sort of squish the liquids out too
nmuch.

Well, the total volunetric anount of this
material, although it's very large if you look at it

fromthe perspective of Big Rock Point, in conparison

with the total volune of material in that landfill is
very, very small. | think it's sonmething two percent
or | ess.

So you have a real win-win in that
respect. It will have in the end al nost no neasurable
i mpact on the total radionuclide content at this
[andfill.

And, indeed, the claimis nade -- |
haven' t verified this independently, but t he
radi ol ogi cal content of what is being disposed of by
Bi g Rock Point is actually |l ess than the material that
woul d be preexisting in the landfill. It sort of
woul d cause you to step back a bit and say, "Are there
nore places that this could be done?"

So it's that type of |esson |earned that
| think would be valuable for us to capture for the

benefit of the Anerican people as a whol e.
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MEMBER HI NZE:  You know, a | ot of goodw ||

with the local people in the State of M chigan.

COW SSI ONER MERRI FI ELD: Ri ght .

MEMBER HI NZE: And that's inportant.

CHAI RMAN  RYAN:.  Conmi ssi oner, your
comments suggest a different view than the typical
ki nds of stovepiping |ooking at reactor by reactor.
And if vyou extend your thought, say, from bulk
concrete waste with a very smal | anount of radi oactive
mat erial contained in, you could | ook at the reactor
decomi ssi oning i n a segnent ed way based on t hose ki nd
of work activity breakdowns.

You could go all the way up to the other
end and | ook at irradi ated hardware, stainless steel.

COW SSI ONER MERRI FI ELD: Ri ght .

CHAI RMAN RYAN: It's got a |lot of cobalt
and alittle bit of nickel. And by classification, it
may be Class C, but by risk-informed assessnment, is it
the same? So there is a challenge | think at every
| evel of radioactive material concentration and
content to eval uate those same and simlar questions
where you keep things risk-inforned.

On the worker side, it could be, well, was
the work activity to take sonething apart into 1,000

pi eces, rather than grouted in one container, worth

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

159

the extra worker exposure?

COW SSI ONER MERRI FI ELD: Ri ght .

CHAI RMVAN RYAN: So there are probably
operational issues and so forth. So that kind of

topi cal view across the industry, rather than reactor

by reactor, | fully understand what you are
suggesting. And that is sonething we will certainly
t ake up.

COW SSI ONER MERRI FI ELD: Wl |, 1 think
along those lines, | think that was one of the

trade-of fs that they nade up at Mai ne Yankee. Now, in
the case of Mine Yankee -- and | don't know the

nature. You know, a |lot of disposal issues relate to
very sensitive contractual relationships between the

licensee and the ultinate host of the facility that

the material would be disposed of. But | think Mine
Yankee probably made a lot of those very sane

trade-of fs.

You know, if they could nore quickly get
it into a car where it could be shipped off and they
had a price at which they thought they could neet, you
know, perhaps they didn't do the sane I|evel of
decontam nation or sonmething. | would just say,
"Ckay. Well, it's going to goto a Cass A Let's

just ship it out."
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So those trade-offs are very inportant in
under st andi ng why those choices are nade. | think it
woul d be hel pful for us and for the |licensees.

CHAI RVAN RYAN: Oten that is referred to
as the process of optimzation for waste managenent.

COW SSI ONER MERRI FI ELD: Ri ght .

CHAI RMVAN RYAN: | think that's a guiding
principle we will certainly hold.

Comments or questions? John?

DR, LARKINS: Yes?

COW SSI ONER MERRI FI ELD: | want to go
home. It's snowing, and | live in Al exandria. So,
you know, it's okay.

(Laughter.)

DR, LARKINS: No. | was just going to
follow up on a coment that M ke Ryan. W have been
neeting with the staff and are developing a plan to
nove forward with the WR i ssue.

One of the questions that cane up as we
tried to revise the action plan was transportation of
radi oactive waste. The Committee has been | ooki ng at
the proposed full-scale testing of shipping casks.
And we'll propose to continue to | ook at that.

The other issue involves the NRC has a

limted role in looking at transportation issues
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except maybe through adoption of DOE s environment al
i npact statenent.

And that was an area that we have been
di scussi ng and thinking about. Any views you had on
t hat woul d be hel pful

COW SSI ONER MERRI FI ELD: Wl l, 1 don't
know how nmuch nore | want to add on transportation.
| think the previous Conm ssion has conmtted to
having a full-scale test.

Right now | think what we're trying to
bal ance i s what woul d be a test that woul d make sense,
what woul d be a useful effort that would provide us
some results that are going to engender a greater
degree of confidence and hopeful ly a greater degree of
publ i ¢ confidence on what we do.

| think that is sort of the general thene
that the Comm ssion has used and would likely use to
determ ne what is the best way to go in that regard.

Now, you know, obviously this is not al
passive activity. You know, as a result of
i nternational obligations that we have made, many of
the transportation casks currently in use will no
| onger be allowable after the 2007-2008 tine period.
That brings with it conplications and possibilities

that the transport of materials nay be affected.
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| think the Comm ssion has asked the
staff, we have already asked the staff, -- and
certainly | think it would be useful for all of youto
track it -- what does that really nmean? You know,
what are the outcomes? And so that's one | think is
i mportant just to be m ndful of.

COM SSI ONER LYONS: If | could just add
a comrent that the general area of full-scale testing
of casks is one of the fewthings |I've had a chance to
speak out on inthe limted tine |I've been here.

And primarily fromny perspective of just
leaving the Hill, where |I feel very, very strongly
that having a very credible full-scale test is
absolutely essential from the standpoint of public
confidence. | amvery conplinentary of nmy nore senior
col | eagues on the Comm ssion for having provided the
gui dance to proceed with that test.

Having said that, | don't have a
preconcei ved notion of what that test should be. |
would agree with the way Conmm ssioner Merrifield
stated it. It should be a carefully thought through,
sensible, realistic test, hopefully one that can
provi de sone data for code verification and additi onal
confidence in other accident scenari os because you're

certainly not going to test every accident scenario
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with one or two tests.

DR. LARKINS: That's good because if
you' re conducting the test to verify codes or things
that have one type of design, for denonstration it
m ght have another type of test.

COM SSIONER LYONS: | inmagine it would be
best to bal ance both. |'msure that there is at |east
useful data or code verification that cones out of it
al ong with providing an advance | evel of confidence.

CHAI RVAN RYAN: O her questions, comrents?

(No response.)

CHAI RVAN RYAN. |'d like to pick up on
anot her aspect, M. Merrifield, on deconm ssioning.
You nentioned the non-reactors. That's a world that
| have a lot of interaction with in my background.

You know, we think about 17,000 |icensees
and agreenent states. Perhaps they're not spending
the dollars that a Miine Yankee would spend, but
soneti mes they face critical decomn ssi oni ng questi ons
that are simlar at a nmuch | ower budget |evel, but
with the nunber of |icensees out there, | think that
is an inportant question and certainly one that we
have addressed.

W have interacted with the agreenent

states program and | earned how they're involved in
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those activities. W have talked to NMSS and have

| ooked again across the spectrumof facilities, both
licensed by the Conm ssion and by the agreenent
states. And we're m ndful of those activities as
wel | .

So | just want you to know that is on our
radar screen.

COW SSI ONER  MERRI FI ELD: You know, |
think that is appropriate. One of the reasons | think
that | have really laid on the staff to get a better
handle around that part of the program is a
recognition that at the end of the day, there may be
a group of sites. | don't have a crystal ball as to
whet her that is one, 2, 20, or nore.

There is going to be sone group of sites
for which there is not a viable party wth the
wherewithal to clean it up and that there are no ot her
avenues wWithin the regul atory authority of this agency
to get the noney necessary to ef fectuate that cl eanup.

And so if we can identify that, as in the
case of safety license up in Pennsylvania, where we
recogni ze that that is ultinmately going to becone a
Superfund site, and work with EPA to get it there,

i dentifying those and worki ng that mechani smthrough

either to tailor that in and seek tailoring that into
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t he EPA program t hrough Superfund or, alternatively,
if there was a notion that if we knew we had a core
uni verse of sites that we had a good handle on were
going to be the nunber of sites that we really t hought
were goi ng to need sone federal intervention fromthe
federal fisk, then perhaps we would be able to go to
Congress and say, "You know, we've got these five
sites. And we think we're going to need sonewhere in
t he nei ghbor hood of -- pick a nunber -- to clean them
up. That would at |east give us the data necessary to
go ahead and nmake that appeal as appropriate.”

| think it's inmportant for us to continue
to devel op and foll ow through on that programso that
we can close the chapter on sone of these sites and
get to the finality, which | think people who |ive
around them deserve and certainly desire.

So | think follow ng through, continuing
t hrough, keeping on top of our staff in terns of
bringing these to finality | think for ne is an
i mportant criterion.

CHAI RVAN RYAN: | think if we could serve
the function of bringing the technical experience to
date across those sites that have been taken care of
and what costs | ook |ike and what problens occurred

and what successes they've had and those kinds of
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things, that may better inform these estimtes that
will be inmportant to you in addressing these |arger
potential problemsites.

COW SSI ONER MERRI FI ELD: Ri ght .

CHAI RVAN RYAN: Ckay. Thank you.

O her comrents or questions?

(No response.)

CHAI RMAN RYAN:.  Commi ssi oners, again |
t hank you very nmuch for joining us. W would wel conme
you to stay. W recognize you have ot her
responsibilities. And with the snow poundi ng down the
streets, it's going to be a tough travel afternoon for
some. We really appreciate you being with us today.
Thank you very much for your insight. It will help us
in our work and in our continued planning and efforts
on behal f of the Conm ssion and the staff.

COWM SSI ONER MERRI FI ELD: | appreciate
that. And | would say, having been on the Conm ssion
now six and a half years obviously | know full well
the degree to which the Conmission relies on the
i mportant involvenment and interaction with ACNW

Al t hough you are new to your tenure,
know that you certainly have and wll take the
opportunity to come and neet with the comm ssioners

individually --
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CHAI RVAN RYAN:  Yes.

COW SSI ONER MERRI FI ELD:  -- to nake sure
we have the appropriate |evel of comrunication in
terms of the direction you're going and keeping us
i nformed of where you think you need to go. So |
appreci ate that.

It was an excellent relationship |I had
with your two previous chairnmen, both of whom have
left. Certainly | expect good things to continue, as
t hey have over the years.

CHAI RVAN RYAN: | look forward to it.

|'d be remiss if | didn't recognize the
staff, John Larkins, who is our director of the staff,
and the ot her nenbers who support the ACNW They al
do a fabulous job. They're very highly skilled
prof essi onal people. And everybody around the table
and many who are not in this room we get the support
we need to do the work that you asked us to do. And
| want to recognize their contributions to the
Commttee's efforts. So thank you.

COW SSI ONER MERRI FI ELD: | al ways tel
folks up on Capitol H Il that we always hire smart
people, and it shows. Thank you.

CHAI RVAN RYAN: Thank you.

(Wher eupon, the foregoing matter went off

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

168

the record at 2:36 p.m and went back on

the record at 2:59 p.m)

CHAI RMAN RYAN: Again, | nentioned to Dr.
Sagar that we appreciated his flexibility in letting
us interrupt his presentation, but we'll get back on
track. | think we had left off with a thorough and
informative review and | ots of good questions and
answers on work in 2004. Now Budhi is going to give
us a view of the work plans for 2005 and beyond.

DR. SAGAR. Right.

CHAI RVAN RYAN: Thank you.

DR. SAGAR. Thank you. The 2005, just to
bri ef you on what we do in planning for a fiscal year,
we do prepare what we call operations plans at every
center, which are approved by the NRC before we start
expendi ng noney.

For 2005, we did prepare a plan while the
budget was not yet approved by the Congress as an
interim plan with the assunption that the |icense
application would conme i n Decenber 2004. There woul d
be a three-nmonth period in which we would do
acceptances, et cetera, et cetera, et cetera.

And that, of course, all has to be revised
now that the l|icense application has been del ayed

That revision is ongoing now. By the 23rd of March,
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the revised license application will be sent to the
NRC.

There is a discussion going on on the
scope of work. As | said, the expectation this fiscal
year is to not spend all the noney that is in the
budget for the fiscal year because it's expected that
nore funds woul d be needed next year. So sone things
can be carried over. |It's between the contracts
because there is sone issue upon how rmuch you can
carry over and so on, so forth, but that is ongoing.

In a sense, then, | think one of the
things you perhaps want to note is that the key
techni cal issue agreenment work is, quote, unquote,
"conplete.” W do not expect, as was said this
nor ni ng, even on the agreenents that are not conpl ete,
whi ch we have responded to the DOE indicating that
there is some information for the NRC staff to proceed
to do a detailed review, a response, a witten
response, from DCE is not necessarily expected. W
may get something. W would continue to review. Any
new i nformati on DCE woul d produce we'll bring out in
publi c.

Agai n, we have no plan to update the |I SR
for exanple. So the key technical issue work we nmay

say finished. And, really, we are proceeding to | ook
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at howto inplement the plan that is being devel oped
for the license application review \Wiat is it that
we need to do inthe interimthat the LAis not here?
That is what is reflected here.

Once the new EPA standard or the revised
EPA standard with respect to the conpliance period is
known, even in draft form | think we would be
concentrating on doi ng whatever work is needed to be
abletoreviewthe Iicense application with respect to
t hat standard, which would, of course, require, you
know, simlar revision of Part 63 or |ooking at any
changes that we nay need to make, either in the TPA
codes or in the PCSA code and so on, so forth.

What |'ve listed here is sort of a summary
of what we think are the inportant itens that we woul d
continue working on until the license application
actually is submtted.

The risk insight is an inportant item of
work. And any new things that we learn, as | said,
the risk insight report, the baseline report, is now
18 months old. And as new information factors in, you
know, factor that into cal cul ati ons and update any
information, any results that we can.

Updat e t he EPA codes as needed. | say "as

needed" because we don't know what the EPA standard

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

171

woul d 1 ook like. Sensitivity studies are ongoi ng nost
of the time. And these go on the total system/|leve
as well as at the process |evel.

So, again, you know, faulting, for
exanple, we had a slightly different nethod to | ook at
the probability of faulting, fault slip in the future
and so on. Perhaps we'll continue to | ook at that.

The reactive transport, we have nade a
tremendous amount of progress in sinulating the
reactive transport. Rather, you know, we were in the
prelimnary stage, | would say, five years ago. And
this is still an active area of research in many
pl aces all over the world.

So to absorb this new know edge and
continue to do a nore realistic simulation of the
active transport renmains an objective. M own
personal guess is that this is the kind of area which
wi | | probably continueinthe performance confornmation
phase.

MEMBER CLARKE: Budhi, your reactive
transport sinulator seens to be dealing with seepage
wat er chem stry. Is it dealing with stuff potentially
com ng out of the repository as well?

DR. SAGAR. The primary objective of the

simulator is the seepage water. As it travels
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downward, it interacts with the rock

MEMBER CLARKE: What is its chem stry? |Is

DR. SAGAR Wiat is its chemistry? How
does it change and so on? W have a multi-flow that
coupl es the unsaturated chem stry heat and fl ow.

MEMBER CLARKE: If | could follow up, |
was going to say when you finished, Dr. H nze this

nor ni ng asked about retardation studies and KD as a

function of water chem stry. |s there any nore going
on in that area? | don't see it on this.
DR. SAGAR. Well, let ne see. Do | have

one nore slide or this is it?

MEMBER CLARKE: GCh, you have anot her
slide?

DR. SAGAR. (Ckay. No, no.

MEMBER CLARKE: Al right.

DR. SAGAR. Well, maybe | mssed it, but
the investigation of the retardation in the alluvium
i S ongoi ng.

MEMBER CLARKE: We are interested in that
when we cone to the center.

MEMBER HI NZE: Yes. | think that is a
critical item

DR. SAGAR: Yes. And we will be happy to
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talk much nore about it. That is the Nye County is
drilling wells. And we have taken both water sanples
and rock sanpl es, sedinment sanples fromthere.

W have brought those into the lab. And
we are doing the characterization of the sedinents,
t he wat er chem stry, absorption, studi es on the actual
sedi nent .

MEMBER CLARKE: Thank you. | didn't mean
to distract you.

DR SAGAR: No, no. That's fine. But
yes, that is ongoing and will continue.

| wasn't totally sure what to put on this

list. As | said, revision is going on. Discussions

are going on. The work scope is still being defined
for fiscal 2005. So, you know, | nay have m ssed
somet hi ng.

The rel ative hum dity of the deli quescence
of salt m xtures in Yucca Muntain, those experinents
are continuing. And we expect to encounter the actual
Yucca Mountain dust in sone of these experinents.

The fabrication -- and | amnot a materi al
scientist, but the welding of a TIC C22 plate is an
issue | think the DOE is in the process of nmaking a
prototype. Perhaps nore will be known at that point,

the tenperatures and so on, or whether or not there
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are any potential effects, we would continue to |ook
at that.

The igneous activities remain a topic on
whi ch we have not closed all of the agreenents in the
KTl space. And those investigations would continue.
| had indicated this norning that we have received
some new geomagnetic data from DCE | ast week. And we
intend to do an anal ysis ourselves to try to see what,
if any, effect there mght be on the estimte of the
probability.

Sone new seisnmotectonic nodels have
recently been proposed at DOE, which | just heard | ast
week. And the tectonic people told nme they need to
spend sone time to try to understand what those nodel s
are indicating. |, frankly, don't exactly know what
t hese new nodel s are, but certainly some tine woul d be
spent doing that.

In the pre-closure one, the DOE design
there are sonme new -- well, not entirely new, | was
told, but sone concepts in which the safety nargins
are being evaluated or wll be evaluated using a
nmet hod cal | ed hi gh probability or hi gh confidence, | ow
probability of failure. This is apparently a nethod
t hat has been used previously in eval uati ng structural

design. But for this program this is | think
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somewhat new. It is being introduced now. So we at
the center, together with NRC staff, will try to | ook
deeper into that method for the design part.

Unl ess you have questions, this would
cl ose the presentations on the repository program

MR. FLACK: This is all related to your
infrastructure that you have now to support the
licensing application. |f the standard shoul d change,
woul d you have to adjust the infrastructure or do you
feel confortable that the infrastructure you have now
in place can be used even after that or whatever?

DR. SAGAR. Right. The infrastructure in
the sense of staffing we are very confident is
sufficient to support whatever change is out there.
The infrastructure that is back to tools, like
conmput er codes we are not so confident that depending
on what the changes are in the standard, there nay be
things that have to be done to those tools.

But | think as far as do we have enough
staff in each of the main disciplines that will be
needed to i npl ement what ever that standard happens to
be, I think we are pretty confident we can do it.

MEMBER HI NZE: Budhi, can we under st and
fromthat list or can we gather fromthat |ist that

you Wi I | be conpl eted with your studi es of the tephra,
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the renobilization and the suspensi on probl ens and so
forth?

DR. SAGAR  No.

MEMBER HI NZE: That's not on there.

DR SAGAR  Yes.

MEMBER HINZE: | think that that is
sonmething that is of interest, considerable interest,
to us.

DR SAGAR. Well, | was afraid that this
list woul d not be conplete when | was witing it al so.

MEMBER HI NZE: That's the danger of it.

DR SAGAR But no. Those studies are
ongoing. And there is sone data from anal og vol canic
sites that is being analyzed for the renobilization
part al so, how many years does it take to erode
certain parts of the deposit and howfar it can go and
so on, so forth, and an | will call nechanistic nodel
because that is far nore difficult than a field
nmechani cs-type nodel, but nore often enpirical node
based on data is being developed. It has been
devel oped, but | think that they will probably enhance
it.

MEMBER HI NZE: Your sixth bullet there
regardi ng dust, there mght be quite a difference in

t he dust that you encounter outside of Yucca Mouuntain
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and that which you encounter within the drifts. |
think we would be interested in how you are focusing
in on that dust and its attributes. Dust is not as
sinple as the housew fe makes it, | think.

DR. SAGAR: You are exactly right. And I
think the dust they are collecting is fromthe ESF,
from the underground repository. And through
ventilation and those ki nds of processes. But you are
correct that the one that would actually be in
enpl acenent drifts is not necessarily the dust | would
col | ect today.

MEMBER HI NZE:  Yes.

DR. SAGAR It mght give us sone idea,

t hough, a threshol d basel i ne understandi ng, but yes,
t he same --

MEMBER HI NZE: Well, that is really a
container issue. And so | amaquite certain that the
group going down, if | can speak for Jimhere and Ruth
that we would be interested in that aspect as well.

DR. SAGAR On that issue, though, | am
expecting -- and | was talking to Dr. Ryan in the
break -- that, as we did in your last year's visit,
that we probably would have a chance to talk to you
before you conme so that we are aware of what are the

mai n questions that we need to tal k 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

178

CHAI RMAN RYAN: | think we would take the

action that based on today's briefing, particularly

fromthe nenbers who are participating. W wll do
the sane thing again, --

DR. SAGAR. Right.

CHAI RVAN RYAN: -- have some formal back

and forth in witing, so that you can prepare as best

you can for the questions that are of interest.

DR SAGAR That's correct.

MEMBER HI NZE: These wi || obvi ously not be
al |l -inclusive because the presentation --

CHAI RVAN RYAN. Well, it will be a good
start --

MEMBER HINZE: It will be a good start.

CHAI RVAN RYAN:  -- and al |l ow Budhi and his
staff to --

MEMBER HI NZE: Exactly.

CHAI RMAN RYAN. -- prepare | think as
effectively as they can.

MEMBER HI NZE: Ri ght.

CHAI RVAN RYAN: |I'msure they'I|l take one

or two calls. W can continue to have a di al ogue.

DR. SAGAR. Right, right. And if we can

provide, like we did |ast year, any witten reports on

what the work is based on for you to prepare so that
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in the day and a half, we can conpl ete whatever the
objective is. | think we will be very happy to give
you those things.

M5. HANLON: This is Carol Hanl on.

Regar di ng del i quescence in the salts, the
dust sanples, | think the dust sanples that you are
working with are the ones that | worked with Zell
Peterman to obtain for you. So if you are |ooking for
t he background on those dust sanples, if it would be
hel pful to you, | can get in contact with Zell and
per haps get sone background on those.

| don't knowif that's what you're | ooking
for, but | think those are the ones that we sent down
to you around Thanksgiving tinme. And if those are the
ones that are in question, it mght be hel pful to get
t he background. So if that is, just let me know, and
"1l get the background for you.

MEMBER HI NZE: Excuse nme, Carol. Could
you give us any information or any hard copy on what
Zell is doing with the dust sanpl es?

M5. HANLON: | can ask Zell for that as
wel | .

MEMBER HI NZE: Yes. That woul d be
hel pful .

DR. SAGAR. Thank you, Carol.
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Ckay. Any ot her questions on the
reposi tory progranf

(No response.)

DR. SAGAR. Hearing none, | would proceed
on to ny last topic, which is evaluating and testing
mul ti media environment to nmodels for conplex
decomri ssioning sites. This is a relatively very
smal| task that we are doing for the Deconmm ssioning
and Environnental Branch.

| suppose you might get a briefing from
the NRC staff from that branch to get a nore broad
perspective of why this is being done, et cetera, et
cetera, but I will try to provide you a very brief
overview again of the work that we are doing at the
center.

In background, this is primarily for
determi nation of pot enti al doses for conpl ex
decomi ssioning at |lowlevel waste sites. | would
stress conplex here because there are sone
decomni ssioning sites which are at a screening-| evel
basi s, which are sinple enough that you could screen
them and say, you know, based on risk whether
somet hi ng needs to get done or they can be rel eased.

But conplex could be because they are

geol ogi es-conpl ex. Conpl ex coul d be because the
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sostrum is conplex. Conplex could be because the
contam nation is already w despread or sone parts
could be, other parts not, and so on, so forth. So
t hat estimate requires sonewhat sophi sti cat ed
application of sophisticated software to do those
esti mates.

Vell, there are quite a few advanced
nodel i ng tool s that one coul d use for decomi ssi oni ng
anal ysis, but all of them are in various stages of
devel opnent, various not a standard tool that you can
say, "Well, use this, and you will be okay."

Agai n, being a hydrology, for exanple,
nmonfl oys they're call ed i n hydrol ogy, whi ch has becone
i ndustry standard. |f sonebody has nothing el se, you
pi ck up that, and you get an answer. And nost people
wi |l shake their head and say, "Okay. These."

There is nothing yet of that variety.
Whet her we will get there | don't know because you, of
course, again need to test these nodels. And the site
characteristics can be quite different fromsite to
site. And sonme have these boundary conditions or this
kind of contam nation versus sone other sites. So
per haps even the objective of having a standard t ool
may not be reasonabl e here.

MEMBER CLARKE: Budhi, are you | ooking at
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interfaces as well?

DR. SAGAR. Interfaces?

MEMBER CLARKE: For sanple nodels that you
m ght use to evaluate transport acr oss, a
groundwat er - surface wat er i nterface, sonet hi ng of that
nat ure.

DR. SAGAR. Pat, do you have an answer to
that question? Pat LaPlante is at the center. He's
the principal investigator for this project.

MR. LaPLANTE: Yes. Just to answer the
guestion in general, | wuld say the testing we are
doing is considering a variety of pathways in the
envi ronnent , surface water, gr oundwat er bet os
transport, the whole, you know, just about anything
you could think of that could be going on at a
decomni ssi oning site.

So when we eval uate the codes, we would
obvi ously be | ooking at how the nodels allow you to
nodel interfaces or not between the different pathways
in the environnent.

MEMBER CLARKE: Is it your intent to
provide a framework of how these different nodels
coul d be used in conbination for something |ike that
or --

MR. LaPLANTE: | think that --
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MEMBER CLARKE: -- you're evaluating them

separatel y?

MR. LaPLANTE: W' re evaluating them
separately, but with the understanding that we can if
we see opportunities for wusing tools together to
achi eve a certain end, we can provide that information
inour final report or tothe NRC. And that's part of
what we have | ooked at as we're continuing the work.

W have identified sonme areas where you
can conbine tools to achieve a certain |evel of

conplexity that you don't have with --

MEMBER CLARKE: | just raise that exanple
because for a lot of these sites, | would think the
groundwat er - surface water interface coul d be

i mportant.

MR. LaPLANTE: Yes.

MEMBER CLARKE: It seens it's a hot topic
in other areas.

MR LaPLANTE: That's true.

CHAI RVAN RYAN: Maybe one ot her fi nal
guestion before you get away. You know, we hear a | ot
about waste nodeling and howit's risk-informed. Are
you approachi ng these nodeling activities in the sane
way of using probablistic risk assessnent techniques

or how are you addressing the risk-inform ng aspect?

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

184
MR. LaPLANTE: Well, | would say it would

be risk-informed from the standpoint of we are
focusi ng on those parts of the nodels that contribute
nost to risk. Cbviously we wouldn't spend a whole | ot
of effort trying to dig into a part of a code that

m ght not contribute to risk --

CHAI RVAN RYAN: That's why | woul d steer
you in the other direction because if it didn't use
the same rigor to |l ook at all aspects of the code, you
m ght mss something. | nean, that's the one-off,
one-on, and those kinds of things.

| guess just as a general matter, as you
t ake approaches toward these ot her nodeling areas,
woul d at | east start out with the sane rigor that you
have on the hi gh-1evel waste programbecause it m ght
serve you well in the long run, just sonething to
t hi nk about .

MR. LaPLANTE: Yes. | wouldn't say we're
i gnoring anything, but we're certainly, for exanple,
focusing attention on the hydrol ogi c nodel s because
the license termnation rule requires off-site dose
calculations. And that is a newer aspect of what they
need to do now, as opposed to the conpliance wth
previ ous clean-up criteria of the past.

And so hydrol ogi ¢ nodel i ng, coupling the
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hydrologic nodels to exist decommssioning site
nodeling tools is a new area that there's nore
interest in that. So our vision mght be focused on
some of those types of areas that we know that the
Deconmi ssioning Branch is particularly interested in.

CHAI RMAN RYAN:  Yes. | think that is good
t hi nki ng. Another tack m ght be to think about it
fromthe |icensee's perspective. 1It's a tough problem
when you say that the limt is X Pick a nunber, 25,
15, whatever nunber you happen to be thinking about
and in whatever context.

W' re tal king about doing a calculation
that we all recognize is not single valued. So how do
you instruct the licensee to do sonething that is
risk-informed; that is, that has sonme character of
while the nean value is this and the thousand
real i zations, 300 realizations give you this kind of
spread? And how do you then translate that into
you' re done, you've done enough, that's okay --

MR. LaPLANTE: Right.

CHAI RVAN RYAN:  -- when, in fact, there is
sone spread of howthat result can be nmeasured agai nst
what, in essence, is a single valued standard?

So thinking ahead to how you would

instruct the licensee to the endpoint of when you're
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done, --

MR. LaPLANTE: Right.

CHAI RMAN RYAN: -- that's an interesting
way to -- that's the way | ki nd of think about howto
ri sk-informthe tool because you' ve got to put --

MR. LaPLANTE: Right. And sonme of these
tools, if they prove to be wuseful for nodeling
decomni ssioning sites, that may transl ate i nt o maki ng
a licensee's job easier because now t hey have to do
the work themselves to find --

CHAI RVAN RYAN: Most of it, you tell them
when they're done.

MR LaPLANTE: Yes. That's a --

DR. SAGAR | agree with you, Dr. Ryan
| think that would be the way to go. Sonme of the
tools I'Il project on ny next slide do have the
capability of doing probablistic sinulations. But
this is my personal coment, that | think the
decomri ssioning is thought to be a sinpler -- even
t hough the comm ssioner, we just heard fromhim for
exanpl e, high-level waste repository program

And probabl y t he probabl i stic groundi ng or
foundation is not as strong there as it has becone in
the repository program where the regulationitself is

witten in terms of probability. [It's not that
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explicit there in the site, rule of site dom nation
rule, or even in the lowlevel waste, |I think, Part
61.

CHAI RVAN RYAN: But | will tell you there
are ten dead corpses out there for |owlevel waste
siting that failed because we couldn't get from a
geohydrol ogi ¢ nodel for a surface systemto any kind
of an assessment that "I1'm done."

So | would challenge. You know, it's a
great dial ogue, but | would challenge you to rethink
the idea that, oh, this is a sinpler case than
hi gh-1 evel waste. It is in terns of the tine franes,
perhaps in terns of the conplexity, the geohydrol ogy,
but in ternms of where the bar is set to denonstrate a
conpliance, | amnot too sure it is all that
different.

So, again, I"'mnot criticizing anything
you've said, and it's a good thing, but | just thought
|'d of fer sone comrent for us to stinulate the new
work. | think that's the challenge. |If it gets off
on the right foot that can address this range of
issues, it will be a lot nore powerful.

DR. SAGAR. (Ckay. But the scope of work

for the center is rather well-defined in the sense

that we have four goals, which I will show you in ny
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next slide, that we are supposed to eval uate based on
certain criteria, which we have defined, whether the
strengt hs and weaknesses of each goal, what it can or
cannot do. Can it do interfaces between groundwat er
and surface water? Can it do whatever processes we
have to consi der?

And, therefore, can we cone out with in
the end recomendations with respect to those four
goal s where they would be nost useful? And can we,
then, therefore, say -- and this is the kind of site
-- we have used this tool, and if this is another
ki nd, use that other tool.

So this is primarily looking at the
characteristics of the four different goals. And to
be able to conpare them we will pick a fictitious
site, which is based on a real site, but we will nake
up data because a real site doesn't have all the
different conplexities that we want to | ook at.

So even though it's based on sone site
that we have already dealt with, we would make up t he
test case and then have various nodels' goals run on
that test case to kind of try to draw sonme concl usi ons
as to their effectiveness.

So these are the four. The GENIl was in

2.0, whichis still a test portion of codes using the
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frames. | assune some of you are famliar with this,
but franes is a general framework witten |I think at
the Pacific Northwest Lab. To be able to have an
obj ect-ori ented goal, you can create an environnent of
assessnment goal s pi cki ng vari ous nodul es and conbi ni ng
them together to solve a probl em

The GENIl is a wide disruption of a coal
that's again produced at the PNL, P&NL now, Nati onal
Lab. That cal cul ates the dose to receptors by various
pat hways. |It's probably one of the better known dose
si nul at or s.

What is included in here is air transport
and exposure pathway nodels, such as farmng. | was
interested in the comment that was nmade that perhaps
t he subsi stence farm ng i s not al ways the appropriate
scenario to try to look at the safety of a site.

CHAI RMAN RYAN: There are not nany
subsi stence farners in sone of the industrial sites
downtown in big cities.

DR. SAGAR: Well, you said bounding. It's
a boundi ng thing.

CHAI RVAN RYAN: But that tells you nothing
about the risk?

DR. SAGAR. That doesn't tell you anything

about the risk, right.
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CHAI RVAN RYAN: Having a cal cul ation that

is unrealistic conveys nothing about the risk.

DR SAGAR. Right. | think it's okay for
screeni ng purposes, but if you get into where is it
done or is it conplete, then you have to go for --

CHAI RMAN RYAN: Yes. This is kind of ny
poi nt, Budhi. It's on what we tal ked about a minute
ago, that the subsistence farmer can inform a
practitioner. |If you and | |ook at subsistence
farm ng scenario output, we can decide it's okay or
it's not, but that doesn't help either of us if we're
denonstrating conpliance --

DR. SAGAR. Right.

CHAI RMAN RYAN: -- froma point of view of
a regul ator or the public because it's not realistic.
And it doesn't conmunicate anything about risk. |
think, frankly, that's kind of what Comr ssioner
Merrifield s comments are aimed at, thinking about it
in that way.

DR. SAGAR. MEPAS agai n used in FRAMES.
So this is the -- what is it called, Pat, the
mul ti -envi ronnment al pat hway assessment ?

MR. LaPLANTE: Yes, that's pretty close.

DR. SAGAR But this is, again, in the

sense that the earlier question you asked, whet her the
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surface wat er/ groundwat er coupl ed here i s through the
soi |, through the groundwat er, through surface water,
through air, all kind of pathways are incl uded.

Now, of necessity, these nodels are
generally conpartnent-type nodels, where you niXx
things up and then it noves i nto another conpartnent.
That's all about the transport process.

There have been sone nodels now that are
bei ng devel oped where the groundwater pathway has a
nore physics-oriented transport, rather than just a
m xing cell type of nodel. So eventually you are
goi ng t o where you have nore realistic nodeling of the
vari ous processes.

The RESRAD- OFFSITE, which is, again, a
beta versi on, which neans a test version, which is now
left to do only the on-site, those cal cul ations. They
have a new version now, which is off-site, which is
what we need for the site determi nation Kkind of
anal ysis for decomm ssioning. That's the third.

CHAI RVAN RYAN:  Budhi, those are kind of
one-di mensi onal transport nodels that are certainly
useful but are limted perhaps. And sone of the
kinetic nodels; for exanple, the pathway stuff, is
al so for kinetics and |inked conpartnments with single

val ue rate constants and those ki nds of things.
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Do you see anything that is getting a
little nore powerful in the other areas besides, say,
groundwater? Are they beconing nore sophisticated in
t he ot her aspects of the nodeling?

DR. SAGAR: Again | would ask Pat to
coment because what | have seen, | have seen the
groundwat er getting nore physics-based, but | don't
have know edge about other parts.

MR LaPLANTE: This is Pat, Pat LaPl ante
again fromthe center. WlIl, the RESRAD- OFFSI TE code,
for exanple, pays it to the groundwater transport
nodel. And we're just starting to get into that one.
W're waiting for some nore docunentation on the
actual mathematical equations and the nodel --

CHAI RMAN RYAN: That's fairly new, right?

MR. LaPLANTE: -- because the
docunent ati on hasn't been devel oped yet, but | think
some papers have been published or sonething |ike
t hat .

| think early on, they m ght have put a
t hr ee- di nensi onal groundwat er nodel in to RESRAD, and
it ran so slowy that they had to nmke sone
adj ust nment s.

So | think that these tools that we're

| ooking at are | would say generally consistent with
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the types of tools that are used for deconmm ssioning
anal yses, the |evel of nodeling that is being done.

Now, we understand that technically the
nodel s are fairly sinplistic. And they nmay not be
consi dered state-of-the-art, but there's that bal ance
bet ween how do you get a tool that's essentially good
enough technically to satisfy the technical
requi renents of the analysis but will also enable
staff to do these anal yses efficiently because staff
don't have the time or resources to do cutting-edge,
state-of-the-art anal yses for each  of t hese
decomi ssioning sites?

And so there are sone very detail ed nodel s
out there that | think the Deconm ssioning Branch is
| ooking at and NRC O fice of Research is |ooking at
for the Decomm ssi oni ng Branch.

One that cones to mind is like the
groundwat er nodel i ng systemsoftware GV5, but in this
case, these are the ones, these are the nodel s that we
selected based on interactions wth the staff.
They're confortable | think with the |ist.

As we get nore into the details of them
| will provide the details for each source term
rel ease, betos, transport, saturated zone, what types

of nodels are there, what are their limtations, what

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

194

are their strengths, that kind of thing.

CHAI RMAN RYAN: Yes. That will be a great
start. Well, for exanple, the RESRAD on-site, the
docunentati on always inpresses ne because in many
pl aces, it says, "Use site-specific data. Here's the
reference code. Use site-specific data.” It shows up
-- |1 don't know -- a half a dozen tines.

MR. LaPLANTE: Right.

CHAI RVAN RYAN:  And | think sonetines that
aspect of how nodels are used and how you advi se on
their use is as inportant as perhaps a |evel of
sophi stication and the mat hemati cs.

MR. LaPLANTE: Sure.

CHAI RMAN RYAN: | nean, very often one
site-specific paraneter erases a whole |lot of
conversation

DR. SAGAR: Well, that was ny coment this
norni ng on the repository program And that aspect of
the data part is even in ny mnd nore inportant than
t he nodel itself.

CHAI RVAN RYAN:  Sure.

MEMBER HI NZE: |Is there any thought of
using this type of programfor determ ning where you
shoul d be doing the nonitoring?

DR. SAGAR. Certainly you can do that. |
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nmean, that's a question that has been studied, |I'm
sure you know, in various fields, the nonitoring
aspects and where it shoul d be done, when it shoul d be
done, what intervals of tinme and et cetera are.

|"msure. |1'msure that you can use these
nodel s for that purpose. | don't know exanpl es where
they have actually been wused that way, but we
certainly wouldn't be having this program W are
suggesting that even the all-site review or the --
what's it called? -- the inspections, you know, what
to inspect, when to inspect, where to inspect, could
be part of the sinmulation. | nmean, it could tell you
what is the high-priority itemthat you shoul d go | ook
at. So definitely I think this is an area which
shoul d be | ooked at.

The GOLDSI M nodel, DOE uses this for the
repository program It is not really a nodel itself.
It is language in which you can wite your nodels.
But it is pretty flexible. 1It's expensive. But I
think it is nuch easier to create a nodel using
GOLDSI M

Thi s you can nake as conpl ex as you want.
| nmean, here is a possibility where you can create a
cutting-edge nodel if you wanted to. But, for

exanple, the GOLDSIM at |east we have doesn't have
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those calculation capabilities, but you can bring
GENI'l and nmake it a part of GOLDSI M

And GENIl is a pretty detail ed pathway
nodel for those cal culations. So you can have al
sorts of nodels. So it's just another question of
what are the hardware you need.

We at the center don't have the hardware
to make many sinmulations using GOLDSIM as DCE does
using DOE' s conplexity of the nodel. It takes a |ot
of har dwar e.

So, as Pat said, there may be sone bal ance
you have to reach as to what the end objective is and
what ki nd of conplexity would be sufficient.

The last mark here, this is part of the
experience we had using these nodels, bringing them
in, putting themon a conputer system trying to run
them And we di scovered bugs.

So not all of these nodels have taken a
long tine to develop. Not all of themare through the
same rigor of quality assurance, Q¥ QC And it's
someti mes bot hersone when you get a cold and it has
been in use for ten years. You want to run it. And,
well, it doesn't.

| think when the tools becone so i nportant

to your work that that is an inportant input to the
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decision-making, | think it is perhaps time to pay
sonme attention to nake sure that you have confi dence
in the tools that you have.

W added a very prelimnary stage in this
task. So | can't present you a whole |lot of results.
The FRAMES woul d be the framework for -- in general,
| think it's a good idea to have this kind of --
unless we are into GOLDSIM which is a mx of the
frame and so on so you don't have to go into FRAMES.

The GENI'l is now upgraded to version 2.0.
And that can be worked in FRAMES 1.4. The
capabilities we believe are consistent Wi th
decomi ssi oni ng nodel needs.

W have conpl eted the i ntegration of GEN I
into FRAMES version 1.4, but the FRAMES is being
updated to version 1.5. And we would |ike to | ook at
the | atest version of FRAMES and have CGENI I included
in that.

So, as you can see, it's still at a stage
where we are bringing these codes i n-house, puttingit
on our computer systens, and maki ng sure that they are
st rong.

Agai n, MEPAS, again, the path woul d have
to be used in FRAMES 1.5, | suppose, eventually, even

t hough we only tal k about FRAMES 1.4 here.
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MR. LaPLANTE: Yes. W just got the

version that is in 1.5.

DR, SAGAR. 1.5, right.

MR LaPLANTE: Both GENIl and MEPAS now
run in FRAMES 1.5.

DR. SAGAR Right. But there were sone
problenms with version 1.4 with the stochastic version
of MEPAS they found, which is apparently now fixed.
And it runs in version 1.5.

And basically what we call the center
according to the QA procedure, the installation tests
of these codes is proceeding. Once we are sure that
they are properly functioning as advertised by the
devel oper, then we will start testing them

The RESRAD-CFFSITE we got in Decenber
2004. W had conpleted installation testing. It was
running fine. And we wote a cunul ative report, which
was published in August 2004, where we indicated the
various criteria which woul d be used to eval uate t hese
four goals, you know, all of the functiona
requi renents agai nst which we would judge the utility
of these codes. So that is published there.

It would depend both on nodeling and
coding, how easy it is to use. There are sone

criterialike that. And the nodel capability, whether
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it does kinetics or other conplexity and so on and so
forth.

And we are scheduled to have a code
conparison initial report in March 2005. And | assune
we are going to neet that date, Pat.

MR. LaPLANTE: Yes. That report is
actually an interim status report. So we wll
sumari ze what we have done to date in that report.

DR. SAGAR And the final report is in
August 2005. On the GOLDSIM we actually took the
GOLDSI M | anguage, and we included in it certain
nodules to nake the code do what is needed in a
conpl ex deconm ssioning site. |It's kind of unique in
t hat sense that you can adapt it to do various things.

W think this is probably the nost
fl exi ble code that can be used for decomn ssi oning.
And it can be flexible in the sense that it can be
nodified very weasily to include a variety of
processes. And we think that we don't have to reach
the end state imediately. W can do nodest
conplexity first and then perhaps | ook at what else is
needed. So theoretically we can devel op the code to
a stage where it is useful

And since | said earlier that it did not

have the capability or did not have a nodul e t hat cane
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with it to calculate the goal, we incorporated the
GENIl as part of the GODSIM to do the dose
calculation. And we are testing the nodel at this
st age.

MR. HAMDAN. Yes. Budhi, can | can you a
guestion? You have two of the codes in there. You
are evaluating the codes fromthe center. | did not
hear you say anything as to how you are doing that.
| mean, are you taking sites and outl ayi ng themor how
do you go about doing that?

DR. SAGAR:. Two things. One, we did
develop criteria for conparison which | ook at both
what the nodel's capabilities are and the code. And
then we have, as | said, one exanple site, which is
based on a real site but not exactly. W can add data
toit just to make it nore conpl ex or add processes to
it and so on, so forth.

MR. HAMDAN:. Can you apply all nodels to
t hat one?

DR. SAGAR. And we will apply all nodels
to that one. W would see how each nodel does on that
site. | mean, you can do many sites, but that is the
extent of the scope of work at this point.

MR. HAMDAN: Yes. Thanks.

DR. SAGAR. Ckay. So the initial insight
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is this is the very beginning stage of the testing.
We note that the four tools that | described are in
vari ous stages of devel opnent. And we believe that
per haps we don't need to devel op an entirely new nodel
for deconm ssioning or new code for decommi ssi oni ng.
The exi sting codes together can neet the need.

| ncorporation of NRC nodels is an
inmportant aspect in FRAMES. | think this is a
mul ti-agency initiative, and EPA is included.
Department of Agriculture is included. There are
quite a few federal agencies that work together to
devel op the FRAMES code.

The quality of software, |'ve already
noticed that it varies depending upon who has
devel oped the codes and how strictly QA was applied.
And, of course, the testing of codes and actual use of
it, there's no code | know -- |I'ma nodeler. |I'ma
code developer. | used to be in ny previous life.
There is no perfect code. And there's no code w thout
any bugs. | mean, that doesn't exist.

So unless you test it thoroughly and
unl ess you use the codes, that's the only way to
figure out if these codes work okay or not.

| think that's the --

MEMBER HI NZE: Budhi, are these codes and
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this whol e process for the purposes of eval uation by
NRC or wi Il the sequence of codes be made avail able to
units that are doing the actual deconm ssioning? And
how wi || all of that come about?

DR. SAGAR. M sense is that these codes
would be provided to be made available to the
l'i censees.

MEMBER HI NZE: So they will be avail abl e,
then, to people to do the analysis. And they could do
this up front before they start sone work up front.

DR. SAGAR. Right. That's right.

MEMBER HI NZE: And are there any
restrictions on the use of these codes? WII they
have to buy GOLDSIM for exanple, and --

DR. SAGAR GODSIMI'msure they wll
have to buy. This is a for-profit conpany that does
not hing but sell GOLDSIM So they are in it to make
noney. So yes, they will have to buy that.

The other three | think are devel oped by
federal agencies. So they should be available to the
public. | nmean, NRC has a |long history of devel opi ng
codes in NRR which are used by all licensees for al
sorts of things.

MEMBER HINZE: WII this test case that

you tal ked about in response to Latif's question be
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made avail able as an exanple or as --

DR. SAGAR: It would be published. And it
shoul d be avail able to anybody who needs it, yes.

MEMBER HI NZE: Great. Thank you.

DR. SAGAR: Well, this is a summary of the
entire presentation. | think there's nothing I'm
saying here that you already don't know. W do
support NRC through the charter program which is
primarily to the repository and t he Spent Fuel Project
Oficeintransitory projects and non-charter, such as
decomi ssioning | presented to you today but sone
ot her prograns al so.

Ri sk insights has becone the main nethod
by which resource allocation and prioritization is
done. As | said before, |I think we had devel oped
sufficient expertise that the expertise and the tools
that are needed for review of |icense application, we
do have that that goes in hand except for the caveat
t hat the tools have to be nodified because of standard
changing. Well, there nay be a schedul e i ssue there,
but I think we are capable of doing it.

This was a big task. As | said earlier,
t he KTl agreenents have been hanging there for three
to four years. | think the conpletion of those

agreenents with very few left inconplete is an
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acconpl i shnent .

This is a question often asked. | think
it was asked this norning, too. Wat would we do once
the LA is in-house? Wuld we stop doing al
| aboratory field work?

The best guess | can give you is that no,
that's not really true. The anount of work we do --
you called it research this norning. The anount of
this work may be reduced, but sone of this work would
continue to be done, even when we are review ng the
i cense application.

The decomm ssioning work | explained to
you is to provide an assessnment of evaluation of the
various tools that NRC already has in their hands to
try to give thema conparison of the utility.

Those are the prepared comments. | wll
be happy to answer any questi ons.

VI CE CHAI RVAN CROFF: (Okay. Thank you
| think you' ve already answered nany questions, but
are there any further questions now that we're at an
end? Latif?

MR HAMDAN:  Yes. Budhi, on
decomi ssi oni ng, | know what you are doing in 2005 on
t hese codes, in evaluating these codes, which is

ongoi ng work and needs to be conpeted. But has the
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cent er done any ot her work on deconmi ssi oni hg for NRC?

DR. SAGAR: Yes. The site | was referring
to, the real site, we did work on that and John
Russell, who 1is our nanager on deconm ssioning
proj ect s.

John, coul d you answer that nore clearly?

MR. RUSSELL: Yes. John Russell. |
manage t he Deconmm ssi oni ng Project.

W have actually had two decommi ssi oni ng
projects that go back to 1997. | believe at this
poi nt, they have been task order contracts. W have
done probably 15 different task orders. Those have
been a m xt ure of generic t ask orders,
non-site-specific but woul d generically support all of
t he deconmi ssioning actions and then others that are
site-specific, like a performance assessnent for
particul ar deconmm ssioning sites.

These run the gamut from support for the
| ooki ng at certain aspects of a resuspension, indoor
resuspension, slag |leeching, all of these types of
t hi ngs.

MR. HAMDAN: Actually, the next question
is from this work that has been committed at the
center, are there any |lessons |earned that could be

shared, not necessarily now but in time to cone.
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DR. SAGAR. There are al ways | essons
| earned. W will be happy to share themw th you.

VI CE CHAI RMVAN CROFF: Okay. Do we have
any ot her questions? Jinf

MEMBER CLARKE: | just have one. [I'Ill try
to frame this as a question, Budhi. |[If the objective
is to do risk analysis for risk insight, what |'ve
seen people do nore than once is use -- and Pat
brought his up earlier -- a very conpl ex
t hree-di nensi onal nodel with a | ot of paranmeters in a
very determnistic way and not permt, really, risk
insights. And | wondered what your feelings were
about, rather than doing that, using a nore sinple
nodel in a probablistic way.

DR. SAGAR. Well, in fact, that's a very
good question. And | didn't showit to you, but
peopl e usually represent it with a pyram d where the
node to take three-dinmensional process-|evel nodels
are at the base. And then you have sinplified nodels
at the top. Most of the time the nore conplicated the
nodel is, the likelihood it's going to run in a
determ ni stic manner because there's no way --

MEMBER CLARKE: Because of the resources,
the time it takes?

DR. SAGAR Yes. | nean, if you are doing
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a hydrol ogi ¢ nodel and there are one mllion nodes and
you nmake themall sanple, well, you will be here for
10, 000 years before you get an answer. So yes, nopst
of the risk insights, as a matter of fact, are from
the quantitative risk information, is from sinpler
nodel s.

Now, that doesn't nean that the nore
detailed nodels are in a determnistic franmework
doesn't give you sone idea and understandi ng of what
is going on. So |l don't think we have to do
either/or, either do this or that. | nmean, these
things have to proceed in parallel. Wat you learn
from detail ed process nodels, you factor into your
si npl er nodel s before you do probablistic sinulations.

So it's a mxture of several things. W
do bot h.

MEMBER CLARKE: W Il you be providing
gui dance as well as critical review of these nodels
and the extent to which the codes are valid and the
nodel s are appropri ate?

DR. SAGAR The scope of work does not
i ncl ude comenti ng upon, nodel --

MEMBER CLARKE: How would it be used?

DR. SAGAR. | think we are going to | ook

at the capabilities, what are they designed for. And
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given that, we will run them with certain data and
say, "Yes. This capability function is fine. This
particul ar one doesn't do as well" and so on.

Now, if we learn sonmething about the
nodel s t hensel ves, the process not being included, we
woul d certainly comment upon that to the NRC. But
that's not necessarily the main focus.

MEMBER CLARKE: Thank you.

VI CE CHAI RMAN CROFF: Ckay. Anything
further?

MR SAVIO It would help if they could

identify the activities that they want to focus on at

the center. |'ve heard sone of the nenbers
conversations. | came up with igneous activity,
near-field corrosion. | believe Jimmght have an

interest in tal king about the decomm ssi oning.

MEMBER CLARKE: Absolutely, if there's
time. | mean, one of the things | think you did is
take what we've learned to go already and cycle
t hrough t hat agai n.

VI CE CHAI RVAN CROFF: Yes. There was |
t hi nk sone discussion earlier about getting you the
di scussion topics fromthe Conmttee by md March.

MR. SAVIO Actually, those were detailed

guestions. The last tine we did it the list ran
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several pages.

VI CE CHAl RVAN CROFF:  well, i think let's
try and --

MR. SAVIO This is just the general area
so that Budhi would have sone indication and al so so
t hat --

VI CE CHAI RMAN CROFF: Let's try and do
both at the sane tinme, get those in.

MR SAVIO  Ckay.

VI CE CHAl RMAN CROFF:  And then you can get
the list down to the center by no |ater than the end
of March. |Is that okay with you or is that too | ate?

DR. SAGAR. Well, ny perspective would be
t he sooner we get it, the nore prepared we will be for
your visit.

MR. SAVIO W tal ked about trying very
hard to get it out by March 15th

VICE CHAI RMAN CROFF: Cet it to the

center?

MR. SAVIO Cetting it to Budhi.

VI CE CHAI RMAN CROFF:  Ckay.

MR. SAVIG Wat we have done in the past,
which | think works pretty well. Once you have the

list of questions, we sit down with you and what ever

ones you --

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

210
VI CE CHAI RVAN CROFF: Okay. Is it --

MR. SAVIO -- and your staff want to
involve and talk to you over the phone.

VI CE CHAI RVAN CROFF:  Jim Bill, does it
gi ve you any problens giving your input in the next
coupl e of weeks?

MEMBER HI NZE: Well, the question is, how
much time is it going to take them to turn that
around? | can see us getting it to Dick by, say, the
10th of March or sonething like that. If you could
get it tothemshortly thereafter, then we woul d be on
track. | think that --

VI CE CHAI RVAN CROFF:  Wbul d that work for
you, Dick?

MR SAVIO That woul d.

VI CE CHAl RMAN CROFF: Okay. Let's say our
i nput to you by the 10th of March. And you'll get it
down wi t hin the next fewdays, whichis md March down
at the center.

MEMBER CLARKE: You have to tell us
Budhi, if these are realistic requests in the tinme we
have avail abl e.

DR SAGAR Well, I'msure we would. |[f
we can't address sonething, we will definitely |l et you

know why we can't address it or sonething. But, |
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nmean, sometinmes the questions are asked, and we have
sonme bal ances under these reports.

My intention at that point is to point to
that report and say, you know, "Look at this." And if
there is still sonething we need to di scuss, we shal
di scuss it.

To the extent we can point you to sone
publ i shed material, | think it would be hel pful for
you to take a | ook at that before you cone.

MEMBER CLARKE: Absol utely.

DR. SAGAR But definitely I think
what ever questions --

MEMBER HI NZE: Well, I'"'mthe culprit
behind climte change. And | would like to find out
where the center ended up their work and where they
were at that position. But | really don't see that as
t aki ng nuch nore than three-quarters of an hour at the
center at the nost, but | think we would like to | earn
that fromthe center and fromtheir people that were
actually involved. But igneous activity mght go for
much | onger than that.

MEMBER CLARKE: We've heard a great deal
of interest in even sone of the transfer work which is
still going on, which may becone nore i nportant if the

time of conpliance goes out further and further,
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whatever. So that's --

DR SAGAR | nean, | don't think we would
be able to discuss issues related to tinme of
conpl i ance because --

MEMBER CLARKE: | nean di scussi ng what
you' re doing on KDs and water chem stry absorption.

DR. SAGAR. Sure. Yes.

VI CE CHAI RMAN CROFF:  Ckay.

MR. FLACK: There was anot her objective to
that, preparing another viewgraph for the Commi ssion
to et them know ahead of tinme the areas where that
woul d be explored on this trip. So if there was a way
of comng up with sone very high-level four or five
bullets on a viewgraph for them because | think the
ot her piece --

MR SAVIO The answer | heard was that we
woul d be doing it later and not i n-depth.

MR. FLACK: Yes. W wanted to get those
vi ewgr aphs prepared and conpleted at the end of this
sessi on.

VICE CHAIRMAN CROFF: Yes. Well, ny
menory was M ke was going to wrk alittle bit on that
wth --

MR. FLACK: | worked with him That's why

|"mbringing it up.
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(Laughter.)

VI CE CHAl RVAN CROFF:  \What does that nean?

MR FLACK: The four or five bullets were
to be filled out. And we figured this would be the
final viewgraph that would enter into that package.
W can discuss that offline, actually.

VI CE CHAI RVAN CRCFF:  Well, offline al
right. | think, well, first et me do some business
in order here. 1'd like to thank the representatives
from the center for a very interesting talk under
somewhat difficult circunmstances. So thank you very
much.

To everybody, i think it's been sonmewhat
of a chaotic day, but it's been a very productive day.
M ke has gone off to a conference call he had to take,
but at this point we're going to call the session to
a close. And | expect some people may want to find
their way home. W will reconvene tonorrow norning at
8: 30.

Tonmorrow s busi ness basically we've got a
nunber of odds and ends to pick up. | think this can
be one of the odds or ends as you choose to pose it.
| think we've al ready got probably enough general
itens already on just the short Ilist from this

di scussion to do the viewgraph at |east, but we'll
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work our way through that. W've got a few other
things we'll need to do tonorrow. And so that will be
our norning session.

| s there anything el se we need to do here
t oday?

(No response.)

VI CE CHAI RMAN CROFF: Seei ng not hi ng,
we' re adjourned. Thank you very nuch.

(Whereupon, at 4:00 p.m, the foregoing

matter was recessed, to reconvene at 8:30

a.m on Friday, February 25, 2005.)
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