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UNI TED STATES OF AMERI CA
NUCLEAR REGULATORY COWM SSI ON
+ + + + +
ADVI SORY COWM TTEE ON NUCLEAR WASTE ( ACNW
143rd MEETI NG
+ + + + +
TUESDAY,
JUNE 24, 2003
+ + + + +
ROCKVI LLE, MARYLAND
+ + + + +
The Advi sory Committee net at t he Nucl ear
Regul atory Conmi ssion, Two Wite Flint North, Room
T2B3, 11545 Rockville Pike, at 10:30 a.m, George M
Hor nber ger, Chairman, presiding.
COW TTEE MEMBERS PRESENT:
GEORCE M HORNBERCGER, Chairman
B. JOHN GARRI CK, Vice Chairnman
M LTON N. LEVENSON, Menber

M CHAEL T. RYAN, Menber
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P-ROGEEDI-NGS
10:31 a.m

CHAI RVAN HORNBERCER: The neeting wl|
cone to order. This is the first day of the 143rd
nmeeting of the Advisory Committee on Nucl ear Waste.
My nanme is George Hornberger, Chairman of the ACNW
The other Menbers of the Commttee present are John
Garrick, Vice Chairman; MIton Levenson and M chael
Ryan.

During today's neeting the Commttee will
(1) discuss the process of Yucca Muntain key
technical issues, agreenent, resolution and risk
ranking with representatives of the Department of
Energy and the NRC staff; and (2) discuss potenti al
ACNW |l etters, including the status of KTI agreenent
resol ution.

Howard Larson is the Designated Federa
Oficial for today's initial session.

This nmeeting is being conducted in
accordance with the provi si ons of the Federal Advisory
Conmittee Act. We have received no requests for tinme
to make oral statenents from nenbers of the public
regardi ng today's sessions. Shoul d anyone wish to
address the Comm ttee, please make your wi shes known

to one of the Commttee staff.
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It is requested that speakers use one of
the m crophones, identify thensel ves and speak w th
sufficient clarity and volunme so that they can be
readi |y heard.

Bef ore proceeding, | would like to cover
some brief itenms of interest. One, Ms. Tanya Wnfrey,
who i s t he ACRW ACNWAdmi ni strative Assi stant recei ved
the NRC Meritorious Service Award from the
Conmmi ssioners on June 12th during an agency-w de
cerenony on the green. Congratul ations to Tanya.

Ms. Tina Ghosh, Ph.D. candidate fromMT
joined the Technical Staff on June 9th. She is
working with the ACNWStaff on PRAs and so forth and
is keeping interested in risk and uncertainty issues
at Yucca Mount ai n.

Third, in a June 3rd press rel ease, the
worl d edition of BBC News discussed Neil Coleman's
paper titled "Aqueous Flows Carved the Qutflow
Channel s on Mars" which was published in the Journal

of Geophysical Research, Vol une 108 and was actually

accepted on January 3, 2003. Congratul ations to Neil,
t 00.

So we're going to nove into our regular
session and John Garrick is the | ead nenber on risk

and KTlI, so I'll turn it over to John.
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6
VI CE CHAI RMAN GARRI CK:  Thank you, Geor ge.

| think that we're coming to the point in time where
we're really going to beginto test the i ssue and t he
ability to risk-inforned technical issues associ ated
with Yucca Mountain and to deal with the differences
between a safety case based just on a prescriptive
standard and the risk-informed safety case that al so
i ncl udes a standard.

We have been coming up to this point for
a good long tine and this Committee has stressed the
i nportance of having as a baseline what the experts
believe to be the real risk and go fromthat point to
what ever i ssues seemto be i nportant enough that they
ought to be dealt with in relation to what the risk
iS.

Qur position is not one of detailed risk
assessnent on every issue. Qur position is one of
maki ng sure t hat we understand what's drivingthe risk
and that whatever it is that's driving the risk is
sufficiently transparent that we can see what the
supporting evidence is for that contribution.

And so we' Il be | ooki ng very carefully at
t he i ssues t hroughout the norning, such as the way in
whi ch t he KTl agreenents are i nportance-ranked. W've

read about the attenpt to bundle some of the KTI
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agreements together which in principle sounds |ike a
good i dea and whether or not it's a feasible thing to
do in practice, we hope to | earn somet hi ng about t hat.

We al so are hopeful of getting into the
issue of the treatnment of wuncertainty and how
uncertainty is propagated through the nodels. W' ve
seen a new term cone into the discussion, nanely
conbi ned effects contributing to uncertainty. So we
have a lot to consider and these presentations are
going to be very inmportant in that regard.

And so with that, as | wunderstand it,
April G| is going to |l ead off for the Departnent of
Energy and we'll introduce herself and her role as
wel | as the subsequent speakers.

April, we're pleased to see you.

M5. G L: Thank you, Dr. Garrick. Do you
want me to sit here and use the m ke or do you have a
portabl e m ke.

VI CE CHAlI RPERSON GARRI CK:  There is one.

M5. QG L: Thank you very nuch. Good
norning. |'mvery pleased to be here. It's been many
years since |'ve had the chance to talk to the
Advi sory Conmittee and | wanted to say first off on
behal f of nyself and our DOE team we're very pl eased

to be here today to discuss with the Conmittee our
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approach to resolution of KTl agreenent itens.

My nanme is April GI. I'mthe D vision
Director for the Regul atory Interactions and Strategy
Division for the Ofice of Repository Devel opnent and
my team and nyself are based out of Las Vegas.

First off, let me say that we're well
aware that there's a lot of interest in the
Departnent's approach to resol uti on of KTl agreenent
items. W knowthat the Comm ttee and t he Commi ssion
itself is very interested in the schedule and the
net hodol ogy that the Department will be using to
resol ve these issues. And let nme reassure the
Conmittee and t he Conmm ssion that we're working very
closely with your staff to nake sure that all the
agreenents are explicitly and conpl etel y addressed by
the time of license application submttal which is
currently planned for Decenber of 2004.

| just wanted to provide a little
background for fol ks who either weren't in the program
at that time or just alittle refresher. | can see a
ot of famliar faces here from the KTl agreenent
t echni cal exchanges i n nanagenent meeti ngs.

We est abl i shed 293 agreenents with t he NRC
inaseries of very intensive publicinteractions over

a course of about 18 nonths. They started in April of
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2000 and our | ast one was i n Septenber of 2001. These
agreenments, we believe, were key to the NRC s finding
of sufficiencyinallow ngthe Departnment of Energy to
go ahead with site recomendation, to inplenent
nati onal policy for geol ogic disposal of high |evel
waste. So we feel that the KTl agreenent itens have
been a very effective way to focus the national
programand to allowclarify and transparency i n what
is necessary for the Departnment to conplete prior to
submttal of a |icense application.

And this wll be famliar, | think, to
everyone in this room This is NRC s status summary.

We get this on a weekly basis and maeke sure that it's
mai nt ai ned. The accounting and t he bookkeeping with
the KTls can be challenging. This, | think, is the
nost sinple, straightforward expl anati on. Two hundred
ninety-three total agreenents and 78 remaining --
excuse ne, 78 agreenents have been closed and 140
r emai ni ng.

W have determned that we needed to
revise the way we were addressing the key techni cal
i ssues and we' ve been wor ki ng on this for some nont hs.
Primary drivers for the changes were program

replanning due to the continued resolution from

Congress that had a significant inpact on our budget
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and our program Also, another significant input to
our approach was the availability of the Yucca
Mountain Review Plan in draft final formand you w ||l
hear nore about that |ater this norning fromour other
speakers.

Anot her inportant thing that we' ve done
over the last year and a half, two years, is nmet
consistently, frequently with the NRC staff to
under st and better exactly what i s necessary to resol ve
t hese KTl agreenments. And the interactions include
public neetings, technical exchanges, Appendix VII
visits and also the letters that have gone back and
forth between the two agenci es.

So | think that this has really been a
signi ficant i nput to us in getting | better
understanding exactly what's necessary for the
agreenents.

So i n devel opi ng responses, we've got an
understanding. We've al so got an understandi ng of
what the NRC staff expects when we recei ve Additiona
Informati on Needs fromthe NRC staff. Qur goal is
al ways to be successful withtheinitial submttals of
the KTl agreenments. W try to be as conplete in the
docunent ati on and t he approach as possi bl e. However,

t her e have been cases where the NRC staff has witten
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back and said we need additional information in this
area on this original KTl agreenent. So those are
termed Additional Information Needs rather than
requests for additional information whichl understand
is used for licenses.

So we've had clarification of NRC staff
expectations and | knowthe NRC managenent and NMSS i s
very aggressi ve and specific on this point. They want
to make sure that there's clear, nmutual understandi ng
bet ween NRC and DCE as to what's necessary.

And the discussions that we've had at
t echni cal exchanges, | know ACNW nenbers and staff
have been present at many of these. They are very
lively, open interchange of information that's
docunented in formal neeting m nutes afterwards and we
t hi nk those have been very hel pful.

So our previous approach focused on
responses to individual agreenents. There were cases
that we grouped them but the vast mgjority of the
agreements we did themone at a tine, so to speak.
And we real i zed t hat addressing the agreenents inthis
way was not as effective as taking an overall
i nt egr at ed appr oach because nany of t he agreenments are
related, not just within a specific key technical

i ssue area, but between KTls, there are rel ati onshi ps
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bet ween t he agreenents.

So our revised approach, we think, is a
substantial inprovenent over what we' ve been doing in
t he past. And | knowthe Comm ttee and t he Conm ssi on
is well aware that the frequency with which we are
subm tting agreenent itens has slowed down
considerably in the |ast few nonths. W have every
i ntention of gettingthose submttals back on schedul e
and we' || do everything we can to nake sure that that
happens. W're going to address the key technical
i ssues according to the relationship to the overal
system It's a nore holistic integrated approach and
one real benefit of this approach is wth the
availability of Yucca Mountain Review Plan in draft
final form we're able to organize the key technica
i ssues around the YMRP and t he Saf ety Anal ysi s Report.
And this effort, as | said, has been going on for sone
nont hs, has been very beneficial tous, toallowus to
focus on what's really necessary for the I|icense
appl i cati on.

So real ly what you're going to see today,
| hope you wll agree, is a nore integrated,
systematic approach and eventually nore effective
approach to address the agreenents.

W arestill comrittedto addressing every
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single Kkey technical issue agreenent prior to
submttal of the |icense application. W're goingto
explicitly address every KTl agreenment and you wil |
see | ater today nore about our approach, but when we
have what we call the story or integrated expl anation
and discussion about the effect of the KTlI, we're
goi ng to have specific cross wal ks, we call them that
show where every single KTl has been addressed.

So our goal againis effectiveresolution.
The revised schedul e for submittal has been provided
to NRC It just came yesterday. This is under
signature of Joe Ziegler to Janet Schleuter.

Now as you know, some of the KTI
agreenents are not related to post-closure. Sone are
pre-closure. Sothose specifically will be handledin
a nore individual manner. Qur grouping or bundling
approach that Dr. Garrick referred to is related to
t he post-closure case. So pre-closure criticality in
some of the design KTl agreements will be handl ed
i ndi vidual ly.

We're very sensitiveto the time demands,
constraints and pressure on the NRC staff to review
t hese agreenents. W're fully aware of the burden
that this places on the staff and the Conm ssion. W

want to work with the staff. As we went ahead and di d
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our schedul e, we were very cogni zant of what we cal

| evelizing the output of the KTl agreenents so that
rat her than havi ng | arge groups, di screte points, they
come inin a nore equal tine frame because this does
put a burden on the NRC staff for their review

W want to have interactions, public
interactions with the staff to talk through our
proposal s and our products. And we're hoping to do
that prior to subm ssion of the bundl es or the groups
so that we can gain information in what the NRC
staff's feedback is on our approach and nake any
necessary revisions sothat it will be acceptabl e upon
formal subm ssion to the NRC

And we have -- we already have an
aggressive schedule of interactions. W wll be
revi sing the schedul e as necessary to accommodat e t he
new groupi ng approach of KTIs.

Sol'dlike tointroduce the next speaker
or does the Comm ssion -- excuse ne, the Comm ttee,
want ne to take questions now or do you want to wait
until the end of the session?

VI CE CHAI RPERSON GARRI CK:  Any questi ons
at this point? W'Ill wait a while. W won't conmt
to the others.

(Laughter.)
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M5. @ L: Thank you, Dr. Garrick. ' d

like to introduce the next speaker, Dr. Bob Andrews.
He's wth Bechtel SAIC Conmpany and he's the
Per f ormance Assessnment Manager and he's been | eadi ng
t he approach to put together the bundles for the KTIs.

And then the final speaker will be Tim
Gunter who is with the Department of Energy who is our
i nteractions and KTl | ead.

VI CE CHAI RPERSON GARRI CK:  Thanks, April.

DR. ANDREWS: Thank you, April. [1'mgoing
to go on to the next level of detail associated with
i mpl enentation of this in-graded technical KTI
responses in the context of the integrated techni cal
basis for the safety analysis report |I|icense
application, in particular, Chapter 2, the
post-closure elenents  of t hat , the |icense
appl i cati on.

| will refrainfromusing the word safety
cases although we will be talking indirectly about
el ements of a safety case as we walk through this
presentation.

If I can have the -- yes, you have the
sl i des.

(Sl'ide change.)

DR. ANDREWS: What |1' mgoing to tal k about
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i s what the previous approach was, just torecalibrate
all of us. And that approach has changed for
particular KTl agreenent itenms over the last 18
nont hs, 24 nonths, and we'l |l tal k about that change a
little bit nowand alittle bit this afternoon when we
tal k about the risk-inforned approach to KTl agreenent
responses and our interchange with NRC staff on that
ri sk-inforned approach. 1 won't tal k about the risk-
i nf ormed approach this norning that much unl ess there
are questi ons.

And thenI'Il talkinalittle nore detail
the revised approach that April discussed and how
t hat's been organi zed, so the bases for the conbining
of KTl agreenents into integrated elenents of the
techni cal basis for the |icense application. W'l|
then correlate that to various el enents. What we've
correlated that toin this presentationis the actual
KTl groups thensel ves, container |ife and sourceterm
repository design and therno-nmechanical effects,
etcetera, etcetera. Alsocorrelated to the el ements,
the 14 abstraction elements of the Yucca Muntain
Review Plan and I think or I would guess now t hat we
have t he NRC s June 5th ri sk-infornmed approach letter
we can easily correlate to el enents of that letter as

well. And | think when you see, | presune sonebody is
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going to present this afternoon that letter and its
basis, you'll see sone parallelismhere and I'll try
to draw sone of that parallelismas |I'mtal king as
wel | .

| won't talk about the individual risk
statements that NRC staff determ ned, but | will talk
about the mappi ng or parallelismof howthey grouped,
the staff grouped KTl agreement items into I|ike
categories, if you will. \What you'll see wll be
simlar to this.

"1l take one exanple, response group.
Happens to be a fairly significant one. Happens to be
a highrisk one. It's the indirect environnment, the
environnment on the waste package and the chemn cal
environnent in particular. And show why, even though
it's scattered anongst 14 individual KTI agreenent
items, there's alot of simlarity in howyou address
them that has to address elenents of those in an
integrated fashion. You can't -- it's difficult to
address any one in a stand al one fashion. And then
we'll finish with some concl usi ons.

If I could have the next slide?

(Sl'ide change.)

DR. ANDREWS: Ckay, the previ ous approach,

ever since the KTl agreenents were initiated was to do
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t he worKk. There was work required to address the
agreenent item Sonetines that work was additiona
t esting. Sonetinmes that work was additional data
eval uati on or paraneter devel opment and di scussi on of
paraneter uncertainty. Sonetines it was nodel rel ated
and nodel wuncertainty or the appropriateness of a
nodel o ra process or feature that may have been
excluded from a nodel that was the basis of the
agreenent item

Al  of those, and sonetines it was
associated with do sone additional analyses of sone
type or another associated with the agreenent item
So t here was work and t here has been wor k goi ng on and
sonetinmes that work has been presented as to the
Conmi ssi on. That work is in the process of being
docunmented. The documents are generally controlled
docunents such as cal cs or anal yses or nodel reports
or drawi ngs or technical reports. So through the
wor k, you docunent the work in those controlled
processes. It's inportant to point out that those
controlled processes have other quality assurance
drivers other than just answer the technical question
that was the basis of the key technical agreenent or
to answer the acceptance criteria of the YMP

i ndividual criteria in particular, the post-closure
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criteria which is the focus of this talk.

There i s software qual ity assurance nodel
val i dationissues, data qualificationissues, checking
review issues associated with the devel opment of
techni cal products over and above the technical
requirenments, if you will.

The third step t hough was gi ven, you have
t he techni cal product and you have t he wor k docunent ed
in a technical product. It would be to extract the
rel evant aspects of that work into nore or |ess
di screte answers associated with the KTl agreenent.
Those have, over the last 18 nonths or so generally
been submitted, as April said, as aresponse at atine
or sonetines things were bundled into two or three
responses that if they were of asimlar topic and the
approach to address t hat particul ar agreenent i temwas
t he sanme type of approach.

The next step woul d be to actual |y devel op
the technical basis and start preparing the draft
sections of the Safety Analysis Report in conpliance
with the requirements, | guess |I'Il use the word, of
the YMRP and to present that into the SAR

(Sl'ide change.)

DR. ANDREWS: The next slide shows there's

sone di sadvant ages of fol |l owi ng that approach. Oneis
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that the individual key technical agreenent item
responses are prepared prior to the integrated
techni cal basis of the safety analysis report being
prepar ed.

| suppose if you are on the receiving end
you woul d | ook at that as an advantage, rather than a
di sadvantage. It allows you to have tine to review
t hings and comment on them as appropriate prior to
thembeing inthe Safety Anal ysis Report or related to
the Safety Anal ysis Report.

W' || cone back to that issue here as we
talk | ater on.

The second item though is probably nore
important is that taking the KTl agreenment out of its
context of why is it inportant, why is it rel evant,
why was it asked in the first place, what data
uncertainty issue was really the focus of that
particular KTI agreenment item and why is that
uncertainty itempotentially rel evant to post-cl osure
performance or if it was a paranmeter or nodel or a
testing rel ated question.

So placing theminto the context of why
the question was asked, why is it potentially
inmportant to the overall risk, to the overal

i mportance of the post-closure safety case and the
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post-cl osure performance assessnent was sonetines
difficult. I"'m just trying to answer them in
isolation rather than in that context of that
techni cal basis that you' re actually going to prepare
for the Safety Analysis Report.

If | could have the next slide, please?

(Slide change.)

DR. ANDREWS: So the revised approach, |
t hi nk April wal ked through the steps. The first two
steps are the sane. it's do the work. Do those
tests, do those anal yses, do those cal cul ati ons, put
t hose on control products, whether they'l|l be anal yses
or nodels or whatever is the control vehicle for
preparing in the QA sense that work and presenting
that work. |If it's data, it's submitting the data to
a controlled source, in this case technical data
managemnment system

And t hen where you have the idea, if you
will, of preparing that technical basis, the
integratedtechnical basis that describes the barriers
and the basis for those barrier performance and to
organi ze those integrated technical bases for the
barriers in some way that's consistent with the Yucca
Mountain Review Plan, so that in some way it will map

fairly easily and fairly directly into the individual
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subsections of the abstraction sections of the Safety
Anal ysi s Report, the 14 abstractions sections. Andto
within that context, within that technical basis
context of that post-closure safety case, if youw I,
is to address those KTI agreenents.

Now in sone cases, those KTI, in nmany
cases, | should say, those KTl agreenents relate
directly to an elenment of that -- the post-closure
performance techni cal basis and you'll address it in
the course of witing the technical bases for el enent
A of that post-closure safety case and I'I|l cone up
with what's A, Band Cor 1, 2 and 3 here in just a
second.

In other cases though they really are a
di screte question. The question mght relate to a
speci fi c aspect of sonme test that nomnally relates to
uncertainty associated with interpretation of that
test and uncertainty of that interpretation then
carries forward into wuncertainty of data and
uncertainty of a paraneter. So those mght be
addressed nore explicitly where they appropriately
reside in the technical bases.

VI CE CHAI RPERSON GARRI CK:  Bob, |' mhavi ng
alittle trouble really making the connection between

the integration and t he techni cal bases. Both you and
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April identified the Yucca Muuntain Review Plan and
the Safety Analysis Reports as the docunents that's
guiding your end result here. But when | think of
integrating of these issues, |I'masking nyself well,
what is the road map for this integration? And I
woul d assume that the road map has to be TSPA which
you' ve not nenti oned.

If we're really tal ki ng about context of
the issue, | guess I'mstill struggling with what is
that context and why isn't it the perfornmance
assessnent ?

DR. ANDREWS: Let nme -- if you bear with
me for about two nore slides. W did not start with
the YMRP. We did not start with the Safety Anal ysis
Report outline, if you wll. W started with the
processes and the integration of processes that are
potentially inportant to perfornmance, that have to be
addressed, if you wll, in the post-closure
per formance assessnent. And then we had vari ous ways
and I'l1 cone to here in a second of conbi ning themor
splitting themin a way that devel oped the nost cl ear
di stinction of howto integrate individual responses
because you're not going to integrate the whol e thing
when you're really tal king about in-drift chem stry.

VI CE CHAI RPERSON GARRI CK:  Yes, | agree
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with the integration idea. That's a very good idea.
| just have not yet conprehended it.

DR. ANDREWS: Ckay, so | appreciate that
and bear with ne. Maybe too many i ntroductory slides.

So going to slide -- the next slide.

(Slide change.)

DR, ANDREWS: "1l try to get to the
nmet hods t hat we consi dered. The advantage of this is
t hat devel opi ng that i ntegrated technical basis all ows
us and | believe also NRC staff to identify potenti al
gaps or weaknesses or additional information required
in an early enough tinme frame to gather that
addi tional information or dothose additional anal yses
or whatever mght be the activity that's required.

Placing themwithin that context of the
integrated technical basis for the Safety Analysis
Report all ows nore transparent di scussion of its role
as it affects or potentially affects the inputs that
go into the post-closure performance assessnent. So
it's a bundling of information of |ike kind that
address a conponent part of the systemthat affects
the total system perfornmance.

The rel evance of that, putting that into
that context allows us to discuss, | think, nore

readily why it was a KTl agreenent and therefore nore
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directly address that KTl agreenment to begin wth.
Most of the time, this isn't -- there is always
difficulty with generalities here, but nobst of the
time, those KTl agreenents relate to either testing --
|"'mgoing to start at the nost fundanental |evel and
go up, either relate to a testing uncertainty or an
uncertainty associated with an interpretation of a
test, data uncertainty, parameter uncertainty that's
used in a nodel that's used to assess performnce, a
nodel uncertainty itself, or a screening of features,
events or processes that were either included or
excluded in a discussion of why and the bases for
i nclusion or exclusion of a particul ar process.

Al of those, | think those of you who
have read the Yucca Muntain Review Plan realize are
el enents of acceptance criteria for each of the 14
abstraction groups of the Yucca Mountai n Revi ew Pl an.
So we're going to put theminto the context of that
uncertainty of data paraneters nodel processes and
features asthey relatetointegrated safety technical
basi s.

The next slide --

(Sl'ide change.)

DR. ANDREWS: The nunber of ways, | think,

one can use to conbi ne |i ke agreenents or |ike issues
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or like elenents of the system one way is to | ook at
sinply tine. What happens in the first 100 years?
What happens in the next few hundred years? \What
happens i n t he next thousand years and what happens in
t he remai nder of the time? And things are different
and change and there are di fferent processes that cone
into play at different elenments of tinme and the
relative inportance of those processes changes as a
function of tinme.

One could use space, where you are
spatially in the system

One could use sone definitions of state
vari abl es, pressure, tine, flux, radi onucl i de
concentrations, the el ements of variabl e perfornmance
arereally witteninthe formof two state vari abl es,
normal Iy flux and water contacting waste and rel ease
from waste and concentration, radi onucl i de
concentrations and reductions of radionuclide
concentrations as you travel through the engi neered
system and the natural system

One could arrange it as barriers or one
could arrange it as processes and |i ke processes or
di fferent scal es. Wat happens at t he nount ai n scal e,
what happens at the drift scal e, what happens inside

the drift, what happens inside the package, what
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happens back in the drift as packages degrade, by
what ever mechani smt hey degrade? Wat happens back in
t he rock and what happens in the saturated zone and
finally the biosphere?

VWhat | just wal ked t hrough was t he seven,
if youwll, scales. | put those in an attachnment to
this and those seven scales are nomnally the seven
groups that the NRC staff used in their organi zation
of the risk-information report. It started with Uz
stuff, flow, seepage, climate, infiltration. It went
to in-drift things such as degradation of the
engi neered barriers. It went on to release,
transport, nobilization and rel ease fromthe package
and nobilization of radionuclides. It went on to
unsaturated zone transport, saturated zone transport
and finally the biosphere and then finally |ow
probability of destructive events.

So it was that grouping by scale,
nom nally, that we started with. Having started with
t hat though we ended up going to the next slide.

(Sl'ide change.)

DR. ANDREWS: The integrated el ements of
the technical bases for the Safety Analysis Report
whi ch becane the integrated technical basis for the

KTl agreenment responses.
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And Dr. Garrick, going to your question,
| think these 14 el enents are well recogni zed as sone
of the key el ements of the TSPA. In fact, it's all of
the elements of the total system perfornmance
assessnment and their individual |inkages. What we
haven't shown is the linkage in TSPA because the
guestions, there are sonme explicit KTl agreenents and
"1l come back to those here in a second, that are
specifically TSPA-rel ated and how t he | i nkage and how
the barriers are described and how the barriers are
quantitatively evaluated that are explicit TSPA
qguestions. | don't mean TSPAI, | mean TSPA questi ons,
Total System Perfornmance Assessnent, the nodel, the
anal yses, the cal cul ations, the validation, etcetera,
are explicit to TSPA. |'mtal king here about the KTI
agreements that related to an el enent of the post-
cl osure technical basis for thelicense application or
t he post-closure performnce assessnent.

Starting at the top with climte and
infiltration, going through unsaturated zone fl ow,
wat er seeping into drifts and mechani cal degradati on
and t he hi gh probability of seisnic effects where high
is on the order of 10* or 10° per year occurrence.
The in-drift chem cal environnments, which are affected

by what happens in the rock and what happens in the
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drift; the degradation of the waste package and drip
shield and | think you can read the rest.

The next slide --

MEMBER LEVENSON: Before you | eave that
one for a mnute, is there any significance in the
difference in wording between 13 and 14 and what
you've just said? Does that nean you consider
volcanic events as 10° or 10" that you haven't
categorized them as | ow probability?

DR.  ANDREWS: No, the significance is
between IV and XIV. There is a distinction between
seism c events of annual recurrence of 10* 10° per
year and seisnmic events on annual occurrence of 10°
1077, 10° per vyear in ternms of their effect on
degradation, their effect on package, their effect on
the drip shield, etcetera. And howthey are handl ed
wi t hin the post-cl osure perfornmance assessnment wi |l be
alittle bit different whether they're in the 103,
10"* annual recurrence interval versus if they're in
the 107, 10°. No, we have not changed the
probability of volcanic events. They are a PDF that
goes from 107 to alnost 10° per year. The nean |
t hi nk has changed a little bit, 1.6 or 1.8 tinmes 10°.

So that's the only distinction there.

We're not trying to make a distinction between 13 and
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14.

(Slide change.)

DR. ANDREWS: If | go to the next slide,
t hi s ki nd of puts theminto spatial graphical context,
going from larger scale, unsaturated zone flow
processes into nore |ocal scale effects in the drift
and even finer scale effects inside the package with
respect to radi onuclide nobilization, water contacting
waste, the chem stry on the waste, degradation of the
waste formitself and then going back out into the
rock. So that's nore for information purposes.

Going on to the next slide, this maybe
gets a little bit at your question, Dr. Garrick and
hopefully the next slide as well.

(Slide change.)

DR. ANDREWE: If | just |ook at RDTME
that's nmaybe not a good exanpl e.

Thermal effects on flowis a good exanpl e.
There are a nunber of TEF KTI individual agreenent
items. Sone of those relate to UZ fl ow, what happens
at a sort of large scale with respect to water seeping
into drifts. It really is a seepage issue that's
bei ng asked and therefore a seepage answer shoul d be
provi ded. Sone of those are really related to

nmechani cal degradati on and sei sm c effects even t hough
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it says thermal effects on flow, the real question
that's being asked is related to the degradati on due
to that thermal effect, not thermal effect per se.

And sonme of those are even in-package
environnent. They're asking thermal questions, but
it's achemstry issue that is being asked. So we're
| unpi ng and conbi ni ng across individual KTI areas
which I know, if sonebody has organi zed by KTl area,
then there are nultiple people who are affected by a
particul ar KTl area, even though the issue really is
the chemstry in the drift or the issue is the
hydrology in the drift.

So this gives an initial cut mapping of
the KTl areas with the KTl integrated responses that
we are preparing.

| put down there for conpl eteness the
pre-closure 1, even though it does not, obviously,
relate to the post-closure case. And | shoul d point
out in the TSPAI one, there are a nunber of TSPAI
agreenment itens that find their way in individual
t echni cal el enents of the technical basis di scussion.
The TSPAI, techni cal exchange, was the | ast techni cal
exchange ot her than t he general one on thernmal effects
and the repository design associated with thernal

| oading strategy. So there was |ot of additiona
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i ndividual items added there. The features, events
and processes discussions all got rolled into TSPAI
201, 202, 203, 204 and t hose are goi ng to be di scussed
really where they belong which is in the individua
technical elenents where that feature, event or
process rel ates.

That's a mapping to the KTIs.

(Slide change.)

DR. ANDREWS: The next slide maps it to
the 14 abstraction groups in the order that they are
presented i n the Yucca Mountai n Revi ew Pl an, the draft
final Yucca Mountain Review Plan. So in some cases
there is a one to one mapping. W are m ndful, going
back to your question, Dr. Garrick, of the Yucca
Mountain Review Plan and the organization of the
Saf ety Anal ysi s Report, but we didn't start with that.
W started with the integration of technical areas, of
techni cal process areas and | i ke process areas at |ike
scal es. So we started with a scale process
description and ended up with conparing it to the
Yucca Mountain Review Plan and meking appropriate
changes to align it alittle nore easily and readily
and transparently wi th t he Yucca Mount ai n Revi ew Pl an.
You see there are sone elenents that cross still

mul tiple abstraction groups as defined in the Yucca
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Mountain Review Plan. | think you saw that in the
NRC s June 5 Ri sk Summary Report, too, that elenments
of risk, elenments of KTI agreements could map into
different el enents of the Yucca Mountain Revi ew Pl an,
nmul tiple el enents of the Yucca Mountain Review Pl an.

One that enconpasses a fairly broad range
of categories is that nunmber 3, the quantity and
chem stry of wat er contacti ng wast e packages and wast e
formns. Wll, there's a lot of things in there.
First, there's water things associated with seepage
and in-drift processes. There's degradation effects
on water seepage and effects in the drift. There's
chem stry effects inthe rock and chem stry effects in
thedrift. There's water inthe package and chem stry
in the package and so there's a |lot of individual
issues and a lot of elements of the post-closure
performance assessnent that are integral in that
chapter 3, if youwll, the quantity and chem stry of
wat er contacting waste packages.

If I can go on to the next slide --

(Sl'ide change.)

CHAI RVAN HORNBERGER: Bob, before you
nove. I[f I did nmy suns right, those nunbers in
par ent heses add up to about 607

DR. ANDREWS: Shoul d be 62.
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CHAI RVAN HORNBERGER:  Si xty-two? Maybe |

m ssed two. Okay, the remai ning 80 or whatever are in
TSPAI and ot her areas i nthe other abstraction groups?

DR. ANDREWS: Yes, they're in the other
abstraction groups. For example, in package
envi ronnent probably has eight. The waste form
degradation and solubility, there's about six in
there. In UZ flowor UZ transport -- UZ flow, we've
addr essed sone of those using what we're going to talk
about this afternoon, but UZ transport is probably 15
KTl agreements sitting in there.

The actual TSPA ones that are specific to
TSPA like barriers, barrier descriptions. There's
only about eight really that are totally specific to
TSPA. |'ml eavi ng out TSPAI 201, 202 which are real ly
FEPs, features, events, processes related that we're
going to map back out to where they really reside.

| think Timis going to wal k through the
actual sumof the remaining KTl agreenents and their
schedul es. That mi ght al so address your question.

Let ne take one exanple. [It's one that
was the focus of a lot of discussion. The KTI
agreenents weren't the focus of a lot of discussion,
but we had a lot of technical discussion with the

Conmmi ssion and with yourselves a few nonths ago
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associated with what's the chem cal evolution andits
potential effect on degradation nodes, on the drip
shiel d and t he package, just the chem stry effects on
t he degradation, not mechanical or stress or
thermal -rel ated degradation nodels which also can
affect the engineered barrier perfornmance.

These are 14 here, KTl agreenents, read
between CLST, container life and source tern ENFE
evol uti on of near-field environnent; and TSPAI. |'ve
taken the liberty to always -- it's always very
dangerous to take the liberty of shortening the act ual
words of a KTl agreenment because they were very
carefully chosen words in the initial agreenent and
you don't want to |lose site of the meaning of those
wor ds or the bases for the neani ng of those words. So
given the fact that |1've taken that liberty to put it
on to one slide, rather than six slides, you see that
nost of these questions or all of these questions
relate to our uncertainty, either in data or
paranmeters or the nodel for the evolution of that
chem stry that nmay contact within the water that nmay
contact either the drip shield or the package and t he
last two -- well, I'"msorry, the next to the | ast one
and t he rel evance of the testing environnents that we

have done testing, corrosion, degradation, materials
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degradation testing within and conpared to that
evol ution of chem cal environnments in the drift.

So you see a range of things like an
updat e t o one of the anal yses docunents. Well, that's
in the process of being prepared right now \Wat's
t he range of chem cal conpositions that coul d affect
t he degradation. That's really the heart of the whole
issueis what isthelikely range, the uncertainty, if
you will, in the chem cal constituents and the trace
constituents like fluoride, | thinkit's specifically
mentioned, in a couple of these KTl agreenents, that
could affect the degradation due to corrosion
processes predonmi nantly or stress corrosion cracking
of the drip shield or the package.

So we are putting these all into one
i ntegrated techni cal response, related to environnent
inthedrip, chem cal environnent in particular inthe
drip. It's also affected, chenical environnment inthe
drip, is affected by chem cal environnent in the rock
and t he evol uti on of chemi cal environnent int he rock
to becone very intimately tied so there's sone of
these that relate to the evolution of the chem cal
environnent in the rock. The second one, for exanple,
the therno-hydro chemcal nodel is in the rock.

That's the question there.
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So those are being put together in one
i nt egrated response.

These 14 integrated responses have been
assigned, | guess is probably the best way of saying
it, to 7 lead authors; 7 | ead authors, senior authors
who have been responsible for a ot of the work, but
are not currently authors of individual analyses or
nodel docunents. The current analyses and node
docunents that are being prepared and are providing
their output for input into the total system
performance assessnent nodel for the license
application are in various stages of checking and
review. Those of you who are techni cal specialists on
QA audits that we' ve had over the | ast few nont hs and
we'll continue to have over the next few nonths have
seen sone of those products in varying stages of
devel opnent .

So we took seven people, senior people
out si de of the devel opnent of those anal yses nodel s
and gave them aut horship and witing responsibility,
if youw I, toprepare these integrated responses and
i nt egr at ed devel opnent of the technical bases for the
SAR.

So | think | have one nore slide to

concl ude.
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(Slide change.)

DR. ANDREWS: The concl usion slide. I
think there are sone distinct advantages to
developing, if you wll, pre-draft sections of
abstraction chapters of the Safety Analysis Report,
even though they're going to be arranged a little bit
differently, just on howtechnical areas combine. It
puts those key technical issues and the agreenents
therein into the context of what is really not only
i nportant tothe post-closure performance, but | think
in the context of why they were witten as KT
agreements to begin with. 1t's generally related to
the wuncertainty associated with data paraneters
nodel s, etcetera.

It consolidates thoselike agreenmentsinto
one response. It allows youto wite one response in
that it addresses mnmultiple KTl agreements and puts
theminto that context.

As April said, we realize the downside.
This has been not been discussed | don't think
formally, although the letter went over yesterday,
right, of which KTI agreenents were going to come in
when and whi ch ones were in which of these 14 groups.
But there hasn't been formal discussion with the NRC

staff onthis. And there will be sone burden because
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you' ve devel oped an answer to 14 questions in an
i ntegrated fashion, but those 14 questions nmay have
different owners and different reviewers within NRC
staff, so we understand that burden that it may pl ace,
but I think it has the upside advantage of early on
identifying, and early on neans late this summer,
essentially, they start and Tim s going to have the
schedule here in a second, early on starting those
di scussions of what goes into the post-closure
elements of the Safety Analysis Report itself.

Sowiththat I'll stop there. Sone back-
up slides that divided this up instead of into KTI
groups, divided it up into process groups which is
really where we started and ended up with what |
showed you. | don't want to show you a sausage bei ng
made of howwe did this integrated so | kept those in
t he back- up.

VI CE CHAI RPERSON GARRI CK: Ckay, M ke, any

guestions? MIt? George? W'I|l probably have sone
guestions. I'mstill very interested in meking the
connection between -- this is partly an NRC and DOE

probl em of making the connection between the key
techni cal issue agreenent itens and the bottomli ne.
For exanple, when you say "basis for evolution of

bri ne water chem stry", ny question is well, what is
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t he connecti on between the i nportance of brine water
chem stry and the CCDF? That's where |'m goi ng.

And if | see that even t hough t here may be
several orders of magni tude of uncertainty associ at ed
with the inpact of brine water chem stry, and that
makes a | ot of people nervous, | don't much care if it
doesn't have an inpact. And | haven't quite received,
| haven't quite arrived at a confort zone yet for that
mappi ng, for that particular kind of mapping. But
maybe we will as we progress.

DR, ANDREWS: | think we're kind of
gettingalittlebit intothis afternoon's di scussion.

VI CE CHAI RPERSON GARRI CK:  Ri ght.

DR.  ANDREWS: | think as April said, |
think both of us -- well, we'll speak for ourselves.
For DOE and t he contractor receiving NRCresponses to
KTl agreenment itemnms, that we have proposed to be
ri sk-inforned, so use either a total risk-informed
approach, i.e., it didn't nove the needle at all, or
use that in context wth additional technical
di scussion and a risk-inforned approach and even
t hough t hey m ght be | owrisk significance and we may
even agree that they're | owrisk significance, you' ve
seen the l etter of some of the ones that we've sent in

as lowrisk significance and NRC in their letter to
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t he Conm ssion on June 5th agrees that they're | ow
risk significance. But there is additional
information still requested that we can tal k about
t hi s afternoon and what the basis for that Additional
| nformati on Needs request is.

VI CE CHAI RPERSON GARRI CK:  Yes. | realize
t hat each of these itens have to be addressed, but |I'm
still very much nore interestedintheir inpact onthe
results than any of the other issues.

Before we get too deep into the
presentation, we have a note that Dr. Frank Rahn of
EPRI wants to make a comment regarding April's talk.

Frank?

DR. RAHN: Yes, thank you. My nane is Dr.
Frank Rahn. I'"'mwith the Electric Power Research
Institute and |I'mthe manager at risk applications.
Can everybody hear ne?

First of all, | want to applaud the
presentations today because | think this is genuinely
a step forward in terns of providing additional
insights as to the i nportance of the various techni cal
i ssues. We appl aud both DOE and t he NRC for the risk-
inform ng of this approach and being consistent with
nodern regul ati on.

But the question | have is really what are we
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going to do with this information? And it has to do
with, I think, some of the things you had started to
t ouch upon, John, a fewmnutes ago is that a |license
in Yucca Mountain is obviously of great inportance
with regard to the national policy as well as for
public safety, but presumably when the DOE and NRC
agreenments on the resolutions of the KTl was arrived
at, therisk prioritization information was not known
at that point.

Now it is available, so now the risk
i mportance we need to have, in ny opinion, the
prioritization of the issues thenselves in terns of
which are nore inportant than others in ternms of the
timng of that resolution, presumably those that are
of the highest risk inportance would be resolved
first; secondly, the allocation of resources interns
of resolvingthese issues; andlastly, the sufficiency
of know edge required to close out the issues
t hensel ves. And again, there is at least in ny m nd
one additional risk which hasn't been addressed and
that's therisk of timng. That isthereis ariskin
not proceedi ng expeditiously intermnms of getting Yucca
Mount ain |'i censed according to the agreenents and t he
current schedule calling for alicense applicationin

t he Decenber 2004 tine frame.
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Now as | understand it and as the
presentation this norning went on, the KTls have been
ranked accordi ng to hi gh, mediumand |l ow. M specific
question really has to do with what are we going to do
with those that are ranked in the |ow category?
Presumably, if they arereally low, that isif we have
sufficient confidencethat they're pricedintheright
category, why are they still on the KTI list?

A second and rel ated question is really,
again, if they're really low, do we have to have a
resol ution of these prior to the |license application
itself? That is, would it be sufficient that a
license application go forward wthout a ful
resolution of all the | ow categorized issues?

Now in the best of all possible worlds,
all of the issues would be resolved prior to |icense
application, but we all know that everybody, the
project, NRC, industry and what not are under some
rather stringent tinme constraints and timng is
i nportant and the question really has to gotois it
necessary for a license application to go forward in
order for all the so-called | ow KTls be resol ved?

And | i kewi se, for those that are ranked as
medi um what are we going to do with the nediumly

ranked KTl s? Same questions conme up. What do we do
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with the allocation of resources? Wat are we goi ng
to do in terns of timng, the resolution of these
issues? And lastly, what is the "standard of proof"
that we need to resolve these in sonme way that's
consistent within NRC regulation? So again, as |
stated, if we can, it's the best, if we can resolve
all the issues and we can't, what is the timng for
prioritization and | really would |li ke to hear out of
this neeting either nowor later this afternoon some
clarification fromDOE and perhaps NRC as to sone of
t hese issues.

Thank you.

VI CE CHAI RPERSON GARRI CK: Ckay, thanks,
Fr ank. | think you've provided sone interesting
poi nt s as background for our upcom ng tal ks as wel | as
t he ones we' ve had.

This i ssue of the schedul e of the project
is indeed a critical one and the whol e i dea of a risk
perspective is to put ourselves in a position that we
are spending nost of our tine on what's really
inmportant and | hope that that's the direction it
goes.

Ckay, with that, unless there are other
comments, | guess we go to the third speaker and

that's Tim GQunter, right?
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MR. GUNTER Right. Good norning. Can

everyone hear nme okay?

My name is Tim Qunter. I"m with the
Depart nent of Energy in Las Vegas and |' mthe | ead for
NRC i nteractions and KTl resol ution.

|'m going to talk a little nore about
basi cal | y what NRC woul d expect to see in ternms of KTI
resol ution products and when you m ght expect to see
them followi ng on April's and Bob's -- they sort of
| aid the strategy i n howwe devel oped our approach, so
|'"m going to talk a little nore, in a little nore
detail about what you will see and when.

As we've al ready nmentioned, the primry
objective is to explicitly and transparently address
each KTl agreenent and addi ti onal i nformation that has
been requested by NRC staff. And we've already
di scussed that we want to do this in the context of
the total system so I'mnot going to go into nuch
detail on these bullets. | think we've probably
di scussed nost of this, but we want to put in a total
system context and not address it individually and
separately.

We want to use a technical basis for the
license application as far as the base for the

di scussions that we'll refer back to and as nenti oned,
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we think this is one of the strongest advantages of
this approach is this technical basis docunent wl|
give NRCstaff sort of a previewof what it expects to
make up the Safety Analysis Report.

And then as we also discussed it's
consistent with the Yucca Muntain Review Plan and
we' ve showed you the mapping i n Bob Andrews' tal k of
how it relates to the plan format.

Also, | want to nention that Don Becknan
is our contractor lead for this effort and he has a
senior staff of BSC and |ab nmanagers that are
assisting him Bob Andrews is, of course, one of
those. And they have an al nost dedicated effort to
this and they' ve been working hard over the |ast
coupl e of nonths to put this approach together and to
lay out, help us to lay out the strategy that we're
showi ng you today.

Next slide.

(Slide change.)

MR, GUNTER There's 194 KTls and
Addi tional Information Needs that we' ve napped into
the | ogical groupings that we've showed you in the
earlier presentations. And we're preparing the
technical basis docunents basically being in two

phases. The first phase we have begun -- actually,
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we' ve begun bot h phases, but primarily we're working
nore intently on Phase 1 and we expect to that
completed this fall

Late this winter and into the spring of
2004, after we conplete the Phase 1, we will shift
nore of our attention to the Phase 2 products which
"1l show you nore in detail in the later slide.

So the NRC staff should start seeing
products delivered to themin the fall of this year
and that woul d continue through 2004.

And also, as we have discussed there
there are a few KTl agreenents that do not logically
fall in any defined group. There's about 13 of those,
primarily related with -- not related to post-cl osure
processes and we' ve schedul ed t hose i ndi vi dual | y. But
we'll be working in parallel on those with the other
phases and those al so go out through m d-2004.

MR. LEVENSON: Let ne just ask a question
of semanti cs. | don't think there are 194 Kkey
technical issues. You really mean agreenents?

MR. GUNTER: Key technical issues and
agreenents, and it al so includes Additional
I nformati on Needed, that has been requested by the
staff.

MEMBER LEVENSON: Because the KTls, per
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se, there aren't that many.

MR. GUNTER  There's a total of 293 --

MR LEVENSON: Agreenents, not issues.

MR. GUNTER Right. There's basically 9
KTl s.

MEMBER LEVENSON:. Ri ght.

MR GUNTER: So it's 194 issues and
Addi tional Information Needs.

Next slide.

(Sl'ide change.)

MR, GUNTER: Ckay, we've tal ked about
we' re goingto provide thetechnical basis description
for each group topic and i ndi vi dual KTl agreenments and
Additional Information Needs responses wll be
di scretely addressed.

VWhat we envision is you'll have the
t echni cal basis docunment and what we want to nmake sure
that we do is that either in that docunent each KTI
wi || be adequatel y addressed and i dentified or we wi ||
provide, in some cases, additional information in
ternms of an appendi x to that docunent where it may not
be appropriate to go into that | evel of detail in the
t echni cal basis docunent, but we woul d provide that
addi tional detail in the appendices.

But at any rate, we're going to identify
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in the appendices to the docunent so that each KTI
agreement will be explicitly call ed out and addressed,
either in the appendices or a conbination of
referencing back to the technical basis docunment to
address each KTI

So we want to nmake sure that we're clear
and transparent, that we address each KTl agreenent.

| think that covered basical ly that whol e
slide. We'Ill go on to the |ast page which is sort of
a general schedule of what |'ve discussed.

(Sl'ide change.)

MR. GUNTER: It shows the top line there,
the Phase 1 |licensing case devel opment. There are
seven groups i n Phase 1 whi ch we have started, work i s
in progress on that now And as | nmentioned products
fromthat effort, you should begin seeing this fall.
That's in parallel with the specific KTl responses.
KTl agreenent responses. There's about 62 of those
related to Phase 1. Those are in progress parall el
with the Ilicensing case. And you'll see those
submtted either in parallel or within short tine
frames of each other

And then there's a few rensnining
agreenents that will continue on after the initial

submttal this fall.
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The second phase, about the m ddl e of the
page there, Phase 2, is the second group of 7. As |
menti oned, we have started on that to sone extent, but
primarily we're focused right now on Phase 1. As
Phase 1 conpletes we'll shift our attention and
resources to those groups i n Phase 2. And the process
is simlar. We'll work in parallel to develop
speci fic KTl agreenent responses as necessary and
submt those through the end of 2004.

In the bottom section of the schedule
shows those 13 ungrouped KTI responses. W'l be
wor ki ng t hose againin parallel with Phase 1 and Phase
2 and submt those primarily on an i ndi vi dual schedul e
t hr oughout the 2003-2004 and sone i nto early cal endar
2005.

As April had nentioned, we basically
finalized the schedule |l ast Friday and transmitted it
to NRC staff yesterday. So we don't have a |l ot of the
details in this presentation, but we did try to
| evelize the submittals of the agreements to the
extent possible. There is sonewhat of a peak this
fall in the August- Septenber-Cctober tine frame which
isprimarily the result we're trying to catch up from
early this year where we haven't subnmtted any

agreenents sincel believe January with the exception,
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we submtted one | ast week. But as April nentioned,
there's a nunber that were due originally on the
schedul e early this year, sowe're trying to catch up
with those this fall as soon as possible. That's part
of the reason for the peak.

But to the extent possible, we tried to
levelize it so that it would be -- not nmake such an
i npact on either our staff or NRC staff.

And for the remai nder of this fiscal year,
it looks |ike about 46 agreements and Additi onal
I nformati on Needs that we intend to respond to that
will be a carryover intothe first part of fiscal 2004
into Cctober tine frane. There will be a nunber
submtted there that were originally in the 2003
schedule. So that's why that nunber is alittle bit
low, but it will catch up early to fiscal 2004.

And overal |, we believe we've pul | ed back
sone of the outlying KTl agreenments that were further
out in the schedule. W've shifted the peak fromout
in 2004 into late of this year.

And that's the end of ny presentation.
|"d be glad to take any questions anyone ni ght have.

VI CE CHAI RPERSON GARRI CK: Al right.
CGeor ge?

CHAI RMVAN  HORNBERGER: So this all, of
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course, appears to nmake perfect sense, that is, things
that are rel ated shoul d be treated in rel ated fashion.

It strikes ne though that there is, at
| east, the potential for aglitch hereinthat the DCE
staff groups things in a certain way, but unless the
NRC staff accepts that grouping, it strikes me that
there is at | east the potential for a m smatch and so
you did all of your key technical exchanges on the
basi s of KTls and came to the specific agreenents and
now you're going to transmt information even with a
cross walk to NRC staff. So | mean | can envision at
| east whet her this woul d happen or not, is that Bob's
exanpl e, you'd have CLST 1.01 and ENFE 2.04 in the
same group and the NRC staff mght have different
peopl e | ooking at this and the di fferent groups i n NRC
m ght come to di fferent concl usi ons as to t he adequacy
of the material presented.

Do you have either plans for on-going
di al ogue with NRC staff to avoid this or contingency
plans for dealing with such disconnects, if they
arise?

MR. GUNTER: Yes, | think you point out a
real possibility and one of the potential drawbacks to
t he pl an.

What we have to try to work through that
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is, as you nmentioned, dialogue with NRC staff. April
mentioned our interaction schedule that we have
t hroughout the rest of this year and i nto next year.
Based on t hi s new approach, we're goi ng to go back and
| ook at that schedule and see where it makes sense,
maybe to change topics at neetings or add new
di scussion topics. And it would be our desire to
di scuss with the NRC staff ahead of tinme before we
make a subm ttal for a group, so that they' re aware of
what we're doing and understand how it m ght cross
relate in their different technical staff areas.

It may not be feasibleto do that, because
t he schedul e for everyone, but that woul d certainly be
our desire.

MR. McCARTIN:  Tim MCartin, NRC staff.
Certainly, | guess | woul dn't want the i npressionthat
when an agreenent cones into NRCand it's CLST, say,
1.03, that the CLST people look at it and that's it.
As not ed, many of t hese agreenents have t ent acl es t hat
go to other KTls and other ideas and certainly the
appropriate staff are consulted and get together so
that yes, it goes out under a CLST KTI, but NFE
peopl e, as appropriate, have been talked to, soit's
a single NRC voice that's going back. It would occur

whet her they're grouped or not.
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MR. GUNTER. Right, and in fact, | think

we see evidence of that in the neetings with NRC and
alsointheir request for additional i nformation where
we may be focused on a specific KTl agreenent
di scussion and nore tinmes than not get related type
questions from the staff as we're discussing that.
They are so interrelated to different areas.

VI CE CHAI RPERSON GARRI CK:  kay, any nore?
MIt?

MR LEVENSON: No.

VI CE CHAI RPERSON GARRI CK: | want ed t o ask
t he specific question on your schedul e where you say
"prepare and submt the ungrouped KTl responses” and
t hat woul d continue through Fiscal Year 2005.

What is going to end up in that group
agai n?

MR GUNTER: Right now, | believe it's
some | ong-termcorrosion testing and sonme criticality
nodel validation reports. And what we would do -- we
plan on addressing all of them before |I|icense
application. So if anything extends beyond that, we
woul d envi sion before |license application, making a
subm ttal that basically responds to the question and
it may have to FAR reference to data that is still

comng in, but -- in other words, we believe in
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adequately defined path forward for that.

And we are still [looking at those
agreements that are out before 2004 to see if there's
a way that we can pull those back and get them
submtted earlier.

VI CE CHAI RPERSON GARRI CK:  Ckay, | want to
pi ck up on George's question and conment alittle bit
on this business of inportance ranking of the
agreenents. W're goingto alot nore about that from
the NRC | ater where they have a specific approach to
ranki ng the agreenents by high, nedium and | ow.

And your goal, as it was pointed out by
Bob Andrews, "is to focus resources on those key
technical issue agreements for which unresolved
techni cal i ssues coul dinpact therepository' s ability
to neet
post -cl osure conpliance standards.”

That's very carefully witten. But |
guess we're struggling a little bit with and we're
going to deal with this fromthe NRC s perspective as
wel |, but we're still struggling agreat deal wi th how
you are going to actually inportance-rank these and
how the contextualizing exercise is going to take
pl ace. Certainly Andrews gave some cl ues on that, but

l"m curious as to what's going to happen there,
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whet her you're going to take the ranking that's done
by NRC and address that in a kind of a feedback
fashi on or whether you're goingtotaketheinitiative
when you submt your responses and go out on alinb a
little bit as to the inportance of the issue with
respect to conpliance.

Can you elaborate on the inportance
ranki ng i ssue, you or Bob?

MR. GUNTER: 1'll start and maybe Bob or
April would like to also junp in.

VI CE CHAI RPERSON GARRI CK:  Ckay.

MR. GUNTER | think as we went through
this schedul e, we didn't have the NRC s ranki ngs t hat
they just issues, so to the extent possible when we
received it, we tried to, if not incorporate it, at
| east see where maybe there were sone disparities
bet ween what we had ranked and what NRC had ranked.

So t hat woul d be the revi ewi ng process to
sort of like a continuing process to try and match
those and -- | guess two things, where there are
di fferences and one, where there are simlarities and
how we treat those as -- | think the question that
Frank asked, if it's low inmportance and everyone
agrees that it's low inportance, do we treat it

differently? It seens that we shoul d. But your
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question is very valid. The question is how do you
treat it and | think we still have sone di al ogue and
di scussions with NRC staff to clarify that.

Bob or April, would you like to add to
t hat ?

DR. ANDREWS: Yes, let nme add. This is
Bob Andrews. Tim s right. W didn't have the benefit
of NRC s June 5th letter to the Conm ssioners, but
i nterestingly enough, |ooking at that letter now, we
identified the ones first that we felt were
potentially the nobst significant and wanted to do
those first. The environnent ones, the waste package
degradati on ones, igneous activity, saturated zone,
flowand transport and t hose i nterestingly enough are
in NRCs letter what they viewed as the nost
significant to risk. They broke the package up into
two particul ar ones, one i n nmechani cal degradation and
one in corrosion degradation. Having said that, |
think it's fair when we | ook at the guidance in the
YMRP, it says evaluate uncertainty in X commensurate
with its significance. And what we are doing in
devel opi ng t hese draft secti ons of the techni cal bases
for the Safety Analysis Report, | was being very
m ndful of that guidance addressing them in the

context of their potential significance.
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Having NRC s views of that | think is

extremely hel pful to us because it allows us to say
okay, 1'll take saturated zone and fl ow transport as
an exanple here. There are, | think, 16 KTI
agreenents related to saturated =zone flow and
transport. Twelve of those are either |ow or medi um
and there's two, | think, that are high. Both of the
hi gh ones relate to transport in the alluviumand t hey
rel ate specifically to absorption properties in the
al  uvi um

So | think that hel ps us identify where we
need to pay nost particular attention as we are

preparing the integrated technical basis discussion.

Clearly, flowis still inmportant. You need saturated
zone flow. You need to understand boundary
condi ti ons. You need to understand the geol ogy

sufficiently in the context of its inportance.

You al so need to understand transport and
transport characteristics sufficiently. 1 think NRC s
hi gh, nmedi umand | ow ki nd of says how hi gh that bar is
for saturated zone flow versus saturated zone
transport. | think we can talk nore about it this
af t ernoon when we specificallytal k about that report,
but I think that would be a very useful exanple.

VI CE CHAI RPERSON GARRI CK: Thank you.
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M ke, you had a comment or question?

MR LEE: Yes, thank you. Tim |'m
| ooking at your slide 5 and am | to interpret the
Phase 1, 7 groups that nean 62 KTls are going to be
covered by those 7 groups and simlarly for Phase 2,
you'l | have 121 KTls covered by those 7 groups?

MR GUNTER That's for the initial
submttal this fall. There will be a few remaining
KTl s.

MR LEE: And that letter that vyou
referred to yesterday, does that provide a road map,
if youwll, for what agreenents go to what bundl e or
group?

MR. GUNTER: Yes. It lays out each group
and which KTl agreenents fall under the group and a
schedul e for submttal

MR. LEE: Thank you.

VI CE CHAI RPERSON GARRICK: M It, did you
have a question?

MR, LEVENSON: No.

VI CE CHAI RPERSON GARRI CK: | thi nk one of
the things that I'"msure the public is |ooking for and
we're still looking for is the packaging of these
agreenents in such a way that we can make a real

connecti on between t he agreenent, the package and t he
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bottomline results of performance, because ot herw se
you can get lost in a sea of nunbers and itens and
detail that nmakes it very confusing to everybody. So
| woul d hope t hat the i nportance ranki ng woul d be done
in such a way that one coul d aggregate this into the
per f ormance assessnment in sone effective way because
t he performance assessnment is the only docunent that
| know of that is designed to put issues in context,
inanunerical and anal yti cal way. The Yucca Mountain
Review Plan and the Safety Analysis Reports are
products, if you wish, of trying to assimlate the
i nformati on for purposes of conpliance, but it's not
-- they're not the docunents that are goi ng to provide
the real insights into the inportance of specific
i ssues.

So | think the grouping and the
integration are absolutely critical and essential, but
| hope it's done in a way that one can -- to borrow
Bob Andrews' word, do an intelligent mapping fromthe
key technical issue agreenent to the key technica
issues to the contributors to the performance of the
repository. That road map i s extrenely inportant and
| think we're still struggling with that.

Are there any other questions fromthe

floor? | think the comment that Frank Rahn made was
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very inportant. | think timngin this whole process
is critical and | think we have the chal |l enge of not
only deciding what's high and medium and |ow, but
bei ng abl e to convince ourselves that what's in each
of these categories such as | ow and nmedi umis not, in
fact, with a few different insights and assunptions
you coul d nove into the high category and that's why
we cannot di spense with themquite as easily as we'd
like. W've seen this happen particularly in risk
assessnment work in the past.

Al right.

M5. GUE: Thank you, M. Chairman, It's
Lisa Gue with Public Citizen. | also wanted to thank
the Conmttee for devoting the time today to the issue
of key technical issue resolution which is also an
i mportant problemfor those of us with concerns about
t he Yucca Mountain repository plan and as |'m sure
you're aware, the technical -- the Nuclear Wste
Techni cal Revi ewBoard, again, thisspringreportedto
Congress that the Departnment of Energy's technical
work on Yucca Mountain has a weak to noderate basis
and we hope that the NRC and the Cormittee will hold
a hi gher standard.

| just wanted to say perhaps needl essly

that Public Citizen does not share their views
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expressed earlier by EPRI, that the key technical
i ssues should be addressed so as to expedite the
licensing of a Yucca Mountain repository. In fact,
we're increasingly concerned to the extent that this
process seens to be alittle bit turned on its head,
leaving the inpression that there's a foregoing
concl usi on i n support of Yucca Mountain |icensing and
t he resol uti on of various technical issues are nerely
a set of hoops to be junped through first. It feels
alittle bit like attenpting to build a foundation
after you' ve already constructed the house.

We just really hope that the Conmittee
m ght be able to weigh in with the NRC in support of
what shoul d be the obvi ous process of a confidence in
repository licensing, if it iswarranted, fl owi ng from
a sound techni cal basis and not the other way around.
Thank you.

VI CE CHAI RPERSON GARRI CK:  Thanks. thanks
for that coment.

MR LEVENSON: John, | have --

VI CE CHAI RPERSON GARRI CK: Go ahead.

MEMBER LEVENSON: Yes, | have a kind of a
generic question and that is in responding to the
agreements where you' re submttinginformationthat's

ei t her been calculated or has been obtained
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experinmentally, is there a policy of your submitting
best estimates or are you roundi ng everything upward
t o boundi ng val ues?

The Committee, as you know, has been very
concer ned about the fact that unl ess we deal wi th best
esti mat es and best evi dence, we conpletely | ose track
of what m ght or m ght not be risks. And soit's --
| " mcurious as to what i s the phil osophy of subm tting
data as part of this program

MR. GUNTER 1'm going to see if maybe
Bob, maybe you can help onthat? 1| think it's a sort
of m x.

DR. ANDREWS: Yes, | nean, the objective
is toreasonably characterize the uncertainty that we
have in data, ininformation, in the extrapol ati on of
those data to places where we don't' have date, for
exanple, in spatial domain or in tenporal donain.

Sowe'retryingtoreasonably capture that
uncertainty for a reasonable assessnment of overal
system performance. And the individual conmponents
that |lead into that overall system performance.

Wiere there is very | arge uncertainty or
conflicting information, we mght either expand the
range to enconpass t he whol e range of uncertainty, or

if it's easier to defend, so now you have a
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defensibility issue. Take that nore conservative
answer --

MR. LEVENSON. Let ne interrupt you and
object to the use of the word "conservative" in a
meaning where it isn't necessarily conservative at
all.

| think that this Conmittee has really
focused a great deal on trying to say you need to
identify and carry the uncertainty, but that's a whol e
separate i ssue fromthe question |'masking. If there
is wuncertainty when you present data, are you
including the uncertainty without identifying it as
uncertainty and just getting arounded, upward nunber?

DR. ANDREWS: No, no, no. If it's data,
then it's the full range of the available data,
whet her those data are project-specific data or
whether that information s other information
available in the literature. There's no --

MEMBER LEVENSON: |Is that also true of
cal cul ati on? Cal cul ated dat a?

DR. ANDREWS: G ve nme an exanple. Data
are generally observed and neasured, not cal cul at ed.

MEMBER LEVENSON: A lot of the KT
agreenents, | think, require additional analysis in

cal cul ati ons. And one of the things that we' ve
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encountered inlookingintothe detail is al nost every
anal yst tends to round thi ngs upward beyond t he range
of real evidence and what we're saying is is that
bei ng watched for as you respond so that you are, in
fact, presenting best evidence that you have, plus the
uncertainties.

DR. ANDREWS: | believe the answer is yes,
but if you have an exanple, probably it may be nore
useful to talk about a particul ar exanpl e.

MR.  LEVENSON: Well, if you sit through
the neeting of this Conmttee, you'll find at al nost
eery neeting, we dig up a half of dozen in
presentations that cone to us when peopl e are tal ki ng
about data and facts and nunbers.

| was just wondering if you had a policy
in preparing these responses to, in fact, try to
provi de best estimates to the best of your ability?

DR. ANDREWS:  Yes. Best estimate with
their uncertainty, yes.

VI CE CHAI RPERSON GARRI CK:  Okay, | think
unl ess there's nore questions, we've cone to a point
where we're supposed to break and I'Il turn it back
over to the Chairman.

CHAI RVAN HORNBERGER:  And, in fact, John

is exactly right, we are going to break for |unch.
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W' || reconvene at 1 o' cl ock.

(Wher eupon, the foregoing matter went off

the record at 12: 04 p. m and went back on

the record at 1:03 p.m)

CHAI RVAN HORNBERCER: The neeting wl|
cone to order. This afternoon we are going to hear
presentations on risk significance ranking. And,
agai n, John Garrick is the cognizant nenber, so I'|
turn the neeting over to John.

MEMBER GARRICK: Ckay. W're going to
first hear about the use of risk information as a
basi s for agreement closure, and we're going to hear
fromboth NRC and DOE experts on this subject. And I
t hi nk Andy Canpbel |l is going to set the stage -- or he
was.

MR CAMPBELL: Yes, |'m here.

MEMBER GARRI CK:  Ch, okay.

VMR, CAMPBELL: ' m Andy Canpbel . ["'m
Chief of the Performance Assessnent Section at the
NRC. | just wanted to briefly introduce NRC speakers
today. Dave Esh is going to be tal king about risk-
informed issue resolution. In essence, Dave's
presentation and | assune the foll ow on presentation
by Bob Andrews by DOE are going to cover topics

di scussed at a May 15 techni cal exchange between NRC
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and DCE concerning kind of mnethodol ogical issues in
terms of closing agreenents on the basis of risk
anal ysis. And then after the break TimMCartin and
JimDanna fromthe NRCstaff will be tal ki ng about the
NRC s risk ranking of the 293 agreenents.

Today's presentations from the NRC are
i ntended to provide a status tothe Conmttee, and t he
final riskinsights report fromTimMCartin's and Jim
Danna's presentation will be at the end of the fiscal
year, end of Septenber this year, and we expect that
we woul d make a presentation to the Commttee on that
final report. 1t will be a nuch thicker report. What
we're presenting today is essentially an executive
sunmary and a status report.

W' re not necessarily lookingfor aletter
at this tine; however, we are interested in the
Conmittee's ideas, thoughts and suggestions on
conmuni cat i ng ri sk i nsi ghts and under st andi ng of t hese
i nsi ghts.

MEMBER GARRI CK:  Good. Thank you. Ckay.
Dave?

DR. ESH: It's nmy pleasure to be here
today. Can everybody hear nme okay? Al right. |1
t hi nk we need to get our presentation out. |'mgoing

to tal k about the risk-infornmed process, give you sone
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of NRC s perspective. W had a recent technica
exchange with the DOE on May 15 on this topic, and |'m
going to betal king primarily about net hodol ogy, naybe
some practical aspects. Whereas the tal ks that fol |l ow
later in the day are going to cover nore of the
i mpl enentati on of this philosophy. But this process
is specific to issue resolution.

In sone cases here, in nost cases, when
we' re tal king about risk-informed issue resolution,
there is a subset of agreenments that DOE wants to
resolve with risk information in lieu of the
originally agreed upon information, and NRC supports
t hat approach. The term nol ogy that has been used has
been to refer to those agreenents, but that's not
really inportant. What you do need to know is that
t hese agreenents are pretty nuch two di fferent types.
They represent in sone cases an agreenent to eval uate
t he uncertainty associ ated wi th the nodel and whet her
the treatnment of uncertainty was appropriate in the
TSPA or in the sub-nodels.

And then sone of those agreenents
represent information where the actual uncertainty
range or uncertainty val ues or conceptual nodel were
qguest i oned. So it's not necessarily a basis of

reduci ng the uncertai nty but whether the treatnment of
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uncertainty was appropriate. And this is a direct
quote fromour first letter onthis topic to DOE, and
basically we wanted to reiterate that we encourage t he
use of risk information for nodel s data and barriers.
Just sone overvi ew and background, as of
9-21-02, which when we had t he techni cal exchange was
t he nost recent information we had, DOE had proposed
31 agreenents to use this risk information, and we had
recei ved ni ne of those. The agreenments cover nultiple
areas of the TSPA, and one of our nain concerns was
that the quantitative analysis that's perforned to
eval uate the risk significance of those agreenents
shoul d address the system nature of the TSPA nodel,
and the uncertainties should be propagated through
that nodel. And a lot of this presentation |'mgoing
to cover that |ast aspect, but I'm also going to
summari ze the main elenments that we thought were
appropriate for risk-informed agreenent resol ution
The overview of the DCE analysis is
basi cal | y DCE performed sensitivity anal ysis usingthe
TSPA nodel, so that's good. The uncertainty
associated with an agreenment is evaluated, and
typically what was done is the behavior of a nodel,
whether it's froma paraneter distribution, the nodel

itself or the uncertainty in a paranmeter distribution

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

70

is set to a very, it's subjective, of course, but a
pessim stic state, so you've made the uncertainty to
-- or you' ve made t he paraneter and nodel behave at a
state that you don't expect. And then from that
anal ysis where they |ooked at an agreenent, they
concluded that if the absolute change in the dose is
less than one millirem then that agreement is not
i mportant to neeting the performance objectives.

The main concern we have wth this
approach is in and to itself it doesn't necessarily
recogni ze the system nature of the nodel and the
propagati on of the uncertainty. Because the TSPA
nodel , you coul d probably take every paraneter in it
and set it to a pessimstic value except maybe the
general corrosion rate and you would reach that
concl usi on on the bottomline, which would say | don't
need to know anyt hi ng about any of these paraneters
except for one, and | don't knowif that's necessarily
the right answer, maybe it is.

So what we get is this is a figure out of
one of the agreenent submittals. It's also out of the
risk prioritization report by DOE. They'll take the
base case state, which is given by the solid lines.
The green is the nom nal scenario, and then the bl ue

is with the igneous activity groundwater scenario.
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And then they'll set an agreenent item a paraneter,
a nodel to a pessimstic state and eval uate what the
change in the dose is. So here you see relative
changes. The change in the base case dose is very
small. There's a nore noderate change in the i gneous
scenario fromthe sensitivity analysis. And fromthis
t hey woul d concl ude that the nodel is not sensitiveto
the changes in the infiltration rate.

Wienever we receive these agreenents, or
originally proposed, | should say, these were the
areas that the agreenents covered. The infiltration,
seepage, unsaturated zone flow, drip shield
performance, THC effects on seepage, this is thermal -
hydrochem cal effects on seepage -- sorry for the use
of the acronyns -- and t her mal - hydr ol ogi cal mechani cal
effects on perneability. Those all inpact water flow
in one way or anot her.

And then there were a couple of other
areas, in-drift chem stry and cl addi ng performance,
whi ch are -- sorry, in-package chem stry and cl addi ng
per formance, which arerelated to the source term and
in-drift chem stry. And this mddle one here was
probably the big hang-up that we had. Because in the
risk prioritization report, DOE did a propagation of

t he uncertai nty associ ated with these agreenents, but
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the feedback that we had from our process |evel
experts is the uncertainty that was added into the
analysis for the in-drift chemstry was not
appropriate. And so that was our big sticking point
when it canme to this problem

This figure on Slide 8 is fromthe net hods
and approach docunent, and it gives -- you don't need
to read the labels. Up here at the top it says --

PARTI Cl PANT: That's good.

(Laughter.)

DR ESH: | did that on purpose. | wanted
toillustrate a concept wi thout you getting tied down
in the details. The TSPA LA nodel is up here at the
top, and then all of these are docunents or you can
t hi nk of themas docunents or nodel s that are going to
support that TSPALA. And what | didis | took a red
block and | put it over the documents that were
associ ated with the agreenent areas on that previous
page. So what you can see is that there's a nunber of
areas that may be connected or interacting that would
be influenced by that approach to resolve those
agreenents using risk informtion.

This is theidea. TSPAis a systemnodel.
So then in our responses to DOE when we started

recei ving these, we had had a nunber of el enents that
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we needed inthe information to resol ve t he agreenents
with the use of risk information. And the elenents
"1l cover in a summary on the next slide and then
provide a little nore detail on the slides that
fol | ow.

The main elenments, and |I'l| paraphrase
these, the first one is why the anal ysi s appropri ate?
The second one is what did you do? The third one is
how much is it influenced by uncertainty? The fourth
one is, well, why do the results make sense? Wy are
they believable? And the last one is partly due to
qual ity assurance but also to recognize that the
process that we are in is dynamc. So the nodel that
they may use right now to get their results on the
curve with the base case and the i gneous case will be
an ol d nodel by the tinme we get alicense application.

There will be a different nodel that's
used for the |icense application. That different
nodel may behave differently if you performthis same
analysis with it. And the analysis that we receive
now for these risk-informed agreenents was al so done
under an unqualified status even though DOEw || tell
you, |I'msure, they have confidence in that anal ysis
and the conclusions they' re naking.

So for that reason, for those tw reasons,
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we believe an element of this process is that we get
a confirmatory analysis that supports the current
concl usi ons that woul d be made.

Now, the technical basis for quantitative
analysis, this is kind of a check bal ance situation.
You woul dn't expect that you provide a very high
degree of technical basis if you're being very
pessim stic in your analysis. So if you have an
uncertainty that maybe it is evapotransportation in
the infiltration nodel and you say, "lI'mgoing to be
very pessimstic and bound that effect in this

anal ysis,” then we woul dn't expect a | ot of analysis
or al ot of docunentation expressi ng why that anal ysis
is appropriate. If it's easy to see that it's
boundi ng, then that's okay wi th us.

We woul d prefer that the analysis is as
realistic as possible, but that cones with a price.
It cones with a price of effort that you have to put
i nto devel opi ng whet her that analysis is realistic or
not. So we have to deal with whatever the DOE gives
us, and if the DOE wants to be pessimstic, then
that's what we will review

MEMBER GARRI CK: Dave, isn't the problem
when you start using words |ike, "pessimstic," and

words like "ten tinmes higher,"” isn't the problemis
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t hat you' re i nplying that you knowwhat t he answer is?

DR ESH Yes. And that's -- | choose
pessimsm nmaybe it's still not the right word.
Conservatism to nme, inplies that | know what the
answer is. Pessi m sm says based on ny |evel of
know edge |I'm going to say it performs worse than
t hat, but I'macknow edgi ng that | don't know what the
true answer is. So, yes, | agree with you

So we believewiththis scal ed approachto
how much detail you provide for your information for
t he anal ysis, but we do need a docunentation of the
anal ysis that explains what was done so that we can
reviewit and understand it, because these nodels are
conpl i cat ed. There's nmany paraneters, they're
integrated, and we'd just |ike an understandi ng of
what went into that analysis so we can tell whether
we're seeing an analysis of the effect of the
uncertainty that we were originally |ooking into.

So the treatnment of nodel and paraneter
uncertainty is the focus of this process, and we
expect just a reasoned argunment why the analysis
appropriately represents the wuncertainty or is
sufficiently bounding. W don't have an extrenely
hi gh informati on need for the appropriateness of the

anal ysi s.
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And this is an exanple, | took an
agr eenent, TSPA 319, whi ch rel at ed to
evapotransportati on and the use of site tenperature
data, to give you an idea of the problemthat we're
dealing wth. The agreenent was addressed -- it
addresses infiltration and the infiltration rate in

t he TSPA- FEI S nodel , accordi ngto DOE s docunent ati on,

is about 12 mllinmeters per year, so the question
becormes, well, how do | change infiltration to
represent this agreenent. And in this case, the

infiltration was set to a val ue over ten times hi gher

and an argunent was made as to -- | don't know if it
was in TSPAI 319 or in a l|ater agreenent. In
particular, | know this agreenment, unsaturated fl ow

under isothermal conditions 302, they provided what |
felt was an appropriate justification for the
distribution of the infiltration rates used in the
sensitivity analysis. So if sonmebody in the audi ence
wants to get an i dea of what we're expecting and what
we're looking for, | think this is a good place to
| ook, and | could give sonebody a reference to that
docurment if needed.

The second elenent is that adequate
docunentation of the analysis, and basically we're

| ooking for enough information to allow for us to
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understand what was done w thout recourse to the
author. We don't want -- and | think that's part of
t he normal quality assurance process is that thereis
enough docunentation that you don't have to rely on
t he individual who generated the anal ysis.

And then, in addition, we have that sone
nodel s and assunptions within the TSPA may not be
integrated, so that's why we're asking for this
i nf ormati on. It is conplicated, we'd like to know
what was done, but we're not asking for a detailed
description of -- we had stated that even in a sunmary
formlike a table these are the changes t hat were done
for this analysis. That would be appropriate for us
to be able to tell what was done. W don't need to be
wal ked t hrough the nodel in detail

Consi derati on representation of
uncertainties, this is a big elenment for us. The
anal ysi s shoul d appropriately consi der and represent
uncertainties, and |'ve tal ked about or witten here
potential effects, related potential effects being
considered. Andif not directly included, they should
be discussed at least in a qualitative manner. [|'1|
give you an exanple of this. Say you have an
agreement that deals with the performance of the drip

shield, and so in your nodel you say, "Well, I'mgoing
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to degrade the performance of the drip shield or I'm
going to take it out or I'mgoing to do sonething to
the drip shield and eval uate what the effect of this
uncertainty is." Wll, in that case, you're saying
that the function of the drip shieldis only tolimt
wat er contact with the waste, but the drip shield my
have other functions in the nodel that aren't
represented in the calculation, such as the
mnimzation of the seismc effects on the waste
package or the protection of the waste package from
aggressive chem cal environnents. So when we're
tal king about rel ated potential effects, that's what
we're tal king about. These other things that are in
this integrated systemnodel, how may they influence
t he out put?

So this is the main point: The TSPAis a
systemnodel designedtointegratethese abstractions,
process nodels. Abstractions are sinplifications of
a process nodel. So for those of you that may not
know, the step in the process i s you have fundanent al
i nformation, you devel op a process nodel to represent
that information, and then in some cases you nay use
those process nodels directly in your TSPA, but in
many ot her cases you have to sinplify them to meke

your nodel execution tine reasonable or the
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under st andi ng of the nodel at an appropriate | evel of
detail. And so the abstractions that | nmentioned here
are in sonme cases the sinplification of the process
nodel s that go into the TSPA

And here we nention the conbined effects
of uncertainty should be quantitatively assessed. |
believe Dr. Garrick nentioned in his opening remarks
sonewhat of a newterm conbined effects, but really
we're just talking about the propagation of
uncertainties. And combined effect canme fromSection
3.4 of DOE's risk prioritization report.

And one of the nost inportant elenments
besides the propagation of wuncertainty and the
eval uation of it, we believe, is the understandi ng and
expl anation of the results. Sonetinmes they may be
counterintuitive, and one of the reasons we use our
per f ormance assessnent code it's a sinpler nodel, we
probably have, at | east at this point, a higher degree
of understanding in that nodel, and we'll use it and
eval uat e whet her we get sonet hi ng consi stent wi t h DOE,
and if we don't, we then try to understand why and
that may lead us to a question of what they' ve done
their analysis wth.

MEMBER RYAN. Could you give us a good

exanpl e there?
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DR. ESH: Yes. The exanple of the

infiltration rates that | showed earlier and t hey had
the two curves, we perforned a simlar analysis to
that with our TPAcode. W increasedtheinfiltration
rates to a |l arge anmount, did the analysis and saw if
we got the sanme result or not.

The denonstrati on of understandi ng of the
nodel and results we believe is essential to
devel opi ng confidence inthe conclusions. Andthisis
inmportant for any scientific process for your
nodeling, but in particular when your nodel is
conplicated and there's lots of uncertainties, we
really find that this -- if you' re not doing this step
i n the nodel i ng process, then you shoul d be reasonabl y
unconfortable with the conclusions you should be
maki ng.

And we bel i eve strongly in sinpl e physical
argunments and presentation of internediate outputs.
We believe that enhances confidence in the results.
And that's areally good step in the nodel i ng process.
We get caught up in the details of the nodels, but
sonmeti mes we need to step back and say, "Does this
make sense? Even if | can present a sinple argunent,
why does ny nodel nake sense? How would | convince

sonebody that's not an expert inthis field that this
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is a reasonabl e nodel ?"

Now |'m going to go into in sone detai
t he conbi ned effect of uncertainty, and | have sone
exanmples in here, they'refairly quantitative, so bear
with ne. I nsights from our perfornmance assessnent
nodel , we use t he stochasti c performance assessnent to
eval uate the inpact of uncertainty on performance,
which we call risk, for this repository system For
our base case, ten percent of our realizations, and a
realization is just a probablistic state of the nodel
that we use to represent uncertainty, ten percent of
t hose contri bute 95 percent of the peak nean dose. So
it's not -- you get a non-linear response of the
performance assessnent nodel. And usually it's this
propagati on of uncertainty, which we call conbined
effects also, whichis driving the risk in the nodel.
That's what we observed from our perfornmance
assessnent nodel .

And here's an exanpl e fromour code where
we' ve taken the high realizations -- this was a run of
the TPA 4.1 base case with 250 realizations, and |
sem -quantitatively pulled out paranmeters which |
t hought woul d meke a difference in the anal ysis.
didn't perform a statistical analysis to pull out

these paraneters. | did it based on my experience.
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| took the five highest realizations, and I' mshow ng
the percentile that each of these paraneter
di stributions were sanples at for each realization.
And then the fifth colum here shows the nmean, so for
t hi s case wast e package flownul tiplicationfactor the
nmean state that it was sanpled at for these five
hi ghest dose real i zations was the 87 percentile. Now,
t he hi ghest realization contributed about 16 percent
to the nean, and what we would like to conclude is
that it's not necessary for key paraneters to be at
their extremes in order to have a neaningfu
contribution to risk. It just takes sonme of the
paraneters to be at hi gher val ues i n conmbi nati ons and
they | ead to higher realizations. So the propagation
of uncertainty can significantly influence the risk.
And this is another exanple that is nore
directly tied up -- or nmade to address the approach
t hat DOE was using, which is this is a hypotheti cal
nodel, it's done with the Gol dSi m soft ware package,
which is really strong to propagate uncertainty and
evaluate sinple nodels. l"ve identified three
paraneters, A, B and C The first one is a norma
distribution with a nean of five and a standard
devi ati on of one, so does the second paraneter, and

the third parameter i s uniform fromm nus one to one.
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And then just nade a sinple equation, and so these
three paraneters are going into the equation, and
they're all uncertain. And if we run that, | ran it
for I think 10,000 realizations, and |I checked the
stability, you get a nean of about 3.84.

And say this is the problemwe're faced
with where we're | ooking at uncertainties in a system
nodel and we had a limt of 15. So we would say,
okay, we're good. Qur result is belowthe limt. Now
say sonebody cones al ong and t hey say, well, you have
addi tional uncertainty with Al Band Cthat's not in
this nodel, and now | want you to eval uate what the
effect of the uncertainties of A, B and C are on the
nodel .

Vel |, to eval uat e t hem | abel ed
Uncertainty 1, 2 and 3, | perform an anal ysis which
could be anal ogous to Agreenents 1, 2 and 3. I
perform three analyses. The first one |I change ny
distribution. Renenber it was five before and one;
now it's six and 1.5, and | |eave the other two the
sare. So this is simlar to one-off sensitivity
analysis. And then | take my B and I change it and
then | take Cand | change it, and | run each of those
cases.

And what | get is that for this |ocal --
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"1l call it alocal sensitivity analysis, that each
of the means are belowny limt of 15. So | would
concl ude that, well, none of those uncertainties are
i mportant to add i nto this nodel because |I' mbel owt he
[imt in each case. However, if you do a conbi ned
ef fect anal ysis that probablistically | ooks at those
uncertainties, you get a different result, you get a
mean of about 20. And this is comon in uncertainty
propagati on. But the issue beconmes what needs to be
the set of analysis that you're putting together to
get this result?

And in this case, we had received 31
agreenents. Those agreenents that were addressing the
basis for nodels or paraneters | believe you have to
do sone sort of analysis like this that's | ooking at
t he conbi nati on of those uncertainties. The ones t hat
are addressi ng whet her the range of -- or whether the
uncertainties should be reduced, and you can do --
then | think you can do a one-off sensitivity anal ysis
and show that that doesn't inpact the output.

MEMBER GARRI CK:  Yes. One of the things,
Dave, you have to really be careful with in this, and
|"m sure you are, is that you have to establish
consi st ency bet ween paraneter treatnent. For exanpl e,

in some of the early results where there was
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uncertainty anal ysi s perfornmed, on cl oser exan nati on
some of the critical paraneters were assunmed const ant.

DR ESH  Yes.

MEMBER GARRI CK: And there was a
tenptation to say that because you assuned it was
constant, such as solubility or sonmething |Iike that,
that it doesn't contribute to uncertainty. So the
par anmet er consi stency check is really inportant when
you start doing this kind of thing.

DR. ESH: Yes. There are other
conmplications too. Say you have a paraneter
di stribution and you set it toits 95th percentile in
order to represent this uncertainty that you don't
have put in there, so you fix it to a determnistic
St at e.

MEMBER GARRI CK:  Ri ght.

DR. ESH The 95t h percentil e m ght not be
t he nost pessimistic state.

MEMBER GARRI CK: That's right. That's
right.

DR. ESH. There m ght be sone i nt er medi at e
val ue or additional conplications in addition to the
one you mentioned to doing this analysis on these
conpl i cat ed nodel s.

So that's a second exanple of, okay,
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uncertainty propagation in a systemnodel, the first
being nore directly rel evant using the TPA code, but
each of those denonstrate the sane sort of thing,
whi ch i s you need to consi der the interaction of these
uncertainties and how they propagate through this
syst em nodel

So in conclusion, though, we would say
that these extrenely pessim stic anal yses, or what |
believe are extremely pessim stic where individua
uncertainties are not required by the NRC. And we
agree that the margi n between your analysis results
and t he performance objective can be consi dered. So,
basically, that nmeans if you're down at le to the
mnus 8 mlliremand you can go to 15, then, yes, you

have a lot nore |leeway in what you consider risk

significant then if you're at 10 mllirem and your
limt is 15. That should be considered in this
pr ocess.

But where we sonewhat di sagreed with the
DCE was that the potential conbined effects, this
propagati on of uncertainty onrisk, of these agreenent
itenms that in sonme cases you can think of, you want to
drop that information out of the performance
assessment or not permanently represent it, one or the

ot her. That's the argunent that you're basically
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trying to nmake. So we believe that you need to | ook
at that conbined effect and eval uate how signifi cant
it my be with respect with risk. And this technical
anal ysis should appropriately consider the system
nature of this performance assessnment nodel

And in sunmmary, here's -- the risk-
informed resolution can be done in lieu of the
original agreements. W believe that the technical
anal ysis should consider the system nature of the
nodel , the propagati on of uncertainty, that confidence
in the supporting analysis and resul ting concl usi ons
is an essential aspect to the risk-informed issue
resol ution process.

Now, as | said, we did have a neeting on
May 15 that many of you were present, so you can --
' mgoing to end now, you can turn your nental snooze
of f and conme back up to listen to the rest of the day,
but we have -- the sumary of our neeting was
basically DOE was in agreement with us on the
addi ti onal i nformation needs, such as t he
docunent ati on of the anal ysis, the expl anation of the
results, those sort of things, except for the conbi ned
effects of uncertainty analysis.

Here's a key point that, the next two,

that DCE i s possi bly reduci ng t he nunber of agreenents
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or at least redistributing them They said maybe 31
to approximately 20. But here was the big sticking
point. |If you remenber | nentioned the environnental
conditions for corrosion. As | think you'll hear Tim
and Jim Danna tal k about this afternoon, that's an
area that we believe is high risk significance, and
originally in this approach that was an area of | ow
ri sk significance for DOE. So that was a stunbling
point, and it was a stunbling point in the conbined
effect analyses too. But because DCE isn't taking
this approach for the environnental conditions, |
don't see that we're that far apart on the conbi ned
ef fect of anal yses anynore -- the conbi ned effect of
uncertainty, |I'msorry.

So DCE will perform-- they agreed they
will perform an analysis with the final fully
qual i fied TSPA nodel that supports the concl usions
t hat t hey may have made wit h t hese preli m nary nodel s.
And i f that turns out to be unsuccessful, then they'l]|
devel op an alternative approach. So I'll be happy to
address any questions that you may have.

MEMBER GARRI CK:  CGeor ge?

CHAlI RVAN HORNBERCGER: Just a
clarification, Dave. On your |ast slide, you started

out -- the first one says the DOE is in agreenent
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except for the conbined effect of uncertainty
analysis. And then farther on down | thought I heard
you say that you didn't think that you're very far
apart on treatnment of the conbined effect of
uncertainty. So have they agreed now or --

DR ESH: Vell, the difference was --
whi ch slide are you on?

CHAl RVAN HORNBERGER:  The very | ast one.

DR ESH: Last one.

CHAI RVAN  HORNBERGER: Very |ast one,
there. See the first one says that they don't agree
with you on the conbined effect of wuncertainty
anal ysi s.

DR ESH: Yes. This was -- and it's
witten poorly. This was prior -- we disagreed with
them on the need to perform a conbined effects
uncertainty analysis when they were including the
envi ronnental conditions for corrosion. Sothey said,
"We don't need to do that," and we said, "Yes, it is
a part of this process, it is sonmething you need to
consi der, and the anal ysis that youdidin Section 3.4
of the risk prioritization report didn't adequately
address this part of the problem" Then DCE said,
"Well, we're not going to eval uate the environnenta

conditions for corrosion of the waste package with
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t his approach anynore,” and so we still believe that
they need to consider the conbined effect of
uncertainty, but that analysis that's in Section 3.4
of the risk prioritization report may be sufficient,
that we just need to get the other parts of it, which
wer e what was done in the anal ysis and an expl anati on
of the results and why they're reasonabl e.

So that's why |I'm saying that | think
we're closer together. It will depend on those ot her
i nformation el ements which is the description of the
anal ysis and the understanding of the results, et
cetera, whether we would find that analysis -- and
it's ny understanding that they have a resource
problem They have key skills to do TSPA anal ysi s,
and those skills are conmpletely tied up wth
devel opnent of the TSPA LA nodel, and they would
probably agree with that. So to do another anal ysi s,
this type of analysis, that skill is |ocked up right
now doing something that they believe is nore
inmportant. So that's why thereis this little bit of
a di sagreenment in that area.

CHAI RVAN HORNBERGER: Ckay. But see if
have it right now Well, tell nethisiswong. 1'Il
rephrase it. So | m ght have heard you just say that

DOE has taken out the environnental conditions for
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corrosion from the conbined effects of uncertainty
analysis. Andif that were so, thenit would worry ne
based upon the rest of your presentation because if
you're fixing all of the corrosion paraneters at a
constant val ue, you're mssing out on what you just
descri bed as potential non-linear effects.

DR. ESH Yes. | think |I confused you.

CHAI RVAN HORNBERGER:  Ch, okay.

DR. ESH. Renenber we're tal ki ng about t he
subset of agreenents that they want to resolve with
t hi s approach. So when they'reresolvingit withthis
approach, then we're saying you need to do a conbi ned
effect of uncertainty analysis. If it's not being
resolved with this approach, then it's going to go
into the TSPA LA nodel, and so the conbi ned effect of
uncertainties inthe LAnodel will be represented. So
think of it as this is an approach to eval uate sone of
the agreenments and they don't go forward fromthis
point into the LA or DOE' s arguing that they're
al ready appropriately represented in our nodels, et
cetera. | know that's the case in some areas.

There was an agreenent that tal ked about
fast flow paths, and all DOE did -- one of the things
they did in their response was sunmari ze what their

nodel already has in it, which is one percent of the
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time it has fast flow paths in the unsaturated zone.
I's that nore clear?

CHAl RVAN HORNBERGER:  Yes.

DR ESH  Ckay.

MEMBER GARRICK: MIt? M ke?

MEMBER RYAN: It's a real clear
presentation. It's very helpful to see the treatnent
of uncertainty and how you do it.

MEMBER GARRI CK: O course, when you're
doing this sort of work and you're trying to reach
some sort of judgnment about the inportance of
different agreenents in this case, the reference has
to be the risk assessment and what changes in that
agreenent how that would affect the risk assessnent.

The ot her exercise you' re going through
there are other ways to get risk insights, and one
exerci se that you' re doing right nowis backtracking
fromthe results, such as the principal contributors
to dose and peeling the onion, so to speak, to see
exactly how that dose cane about, which, is as we
reconmended in the past, an effective way to get a
handl e on the details of what's driving the risk.

Now, i s the work that you're doinginthat
area also being used to benchmark the inportance of

t he agreenents?
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DR. ESH: Yes. I can't answer for DCE

but, as Timand Jim Danna wi |l talk about later, we
consi der that sort of information whenever we devel op
our risk insights. So |l think that what they' Il -- 1
don't know if they'll go into detail on it, but we
cone at it froma top down and a bottons up, and in
some cases you learn different things. So we may do
a barrier anal ysis that we're looking at
under performance of barriers, and we may also do
what's the potential contribution of a barrier from
the other direction, and you learn -- you get
different insights depending on those anal yses that
you do.

MEMBER GARRI CK: See, what we're really
| ooking for always is what is your reference for
reaching the judgnents that you're reachi ng?

DR ESH: Yes.

MEMBER GARRICK:  And how nuch of it is
really anal ytically based? And what's the context of
that analysis? Is it the risk assessnment, is it the
backtracki ng anal yses, and I'massuming it's all of
these. But if we're really tal king about being risk
informed, it's got to be accurate to sone sort of a
systematic, analytical process.

DR. ESH Yes. 1'd say we strongly -- if
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| coul d paraphrase what we do, and they' Il cover it in
nore detail, is we strongly wuse quantitative
i nformati on but we're open-mn nded about you have to
understand the context of that quantitative
i nformati on that was generated. So we recogni ze that
some of the nodels nmay have limtations that don't
represent an effect or a process in the performnce
assessnment, but if we can do an analysis or do an
eval uation, sort of a "what if" type of thought
process, then that factors into our determ nation of
the significance. And, renenber, we're on the
receiving end but ultimatelyit's DOE s responsibility
to nmake those determ nations of significance or not,
but we try to be as i nformed of reviewers as possi bl e.
MEMBER GARRI CK:  Yes. One of the things
that is very inportant about this whole process isto
see if carrying out these kind of exercises that are
nore systematic and nore risk oriented you have some
surprises over the know edge base that existed, for
exanpl e, when you created the key technical issues in
the first place. Now, | realize that the Kkey
techni cal issues, the nine issues, are at such a high
level that it's not likely that they all aren't very
i nportant. But when you get down i nto the subi ssues,

that's where you may find sone surprises. And if
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there's one thing that has come froma conprehensive
application of the risk thought process it's been
surprises, it's been that you expose contributors to
risk that youreally didn't think were that i nportant,
nunber one. And, nunmber two, things that you t hought
were inportant are not so inportant. Has there been
any surprises in where you were a few nonths ago or
maybe a couple of years ago with respect to what you
t hi nk was driving the risk and where you are now as a

result of these kind of exercises? And maybe Timis

going to cone to that, | don't know.
DR. ESH. Yes. | can't personally speak
for programmatic surprises, but | can give you a

personal surprise, which was when | started at NRC |
was i n charge of the TPA code devel opnent, did a | ot
of anal yses and even did a |l ot of barrier analyses to
evaluate how significant, and in that case | was
| ooking at integrated subissues, or ISI. So |I was
trying to get a handle on which of the integrated
subi ssues. And it m ght have cone froma request by
you what are the inportant ISls, and I was assigned
t hat project.

So | was doing analysis to evaluate the
i ntegrated subi ssues, and one of the results that |

had was that the source termwasn't very significant,
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the actual waste form dissolution rates, the spent
fuel dissolution rates. |In recent analyses that |
think I've presented to you, whenever | got down into
t hat nodel and actually put it together and put it in
a spreadsheet and | ooked at what it was doing, there's
a broad range of spent fuel degradation tines or
di ssolution rates that come out of that nodel. On one
end, it could provide for very long delays. On the
other end, it could provide for not so | ong del ays.
Soinm mnd, it conpletely changed ny t hi nki ng about
that part of the problem

From the quantitative output of just
| ooking at a barrier, it doesn't showup, and I woul d
say this isn't very inportant. But when | get down
into it, that could be an artifact of the way the
uncertainty is treated or the way that pessim smmy
have been introduced into that nodel. And,
ultimately, you have to defend the nodel that you're
using, and it may be that it's too expensive to defend
t hat one end of that paraneter distribution, and |'m
going to have it towards the other end of the
paraneter distribution. Sothat's a personal exanple
of a surprise | had fromdoing this sort of analysis,
this sort of exercise.

MEMBER GARRI CK: kay. Any ot her
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qguestions fromthe staff? Anybody? | guess we go to
t he next speech. W' |l hear from DOE again, Bob
Andrews in particular.

DR. ANDREWS: Well, the objective -- is
this on well enough? The objective of this, | think
at your request, was to summarize that neeting, and
it's good that our summaries |ook pretty well the
sanme, so | cut through the chase and go to a few
exanples that are different than Dave's and a few
nunbers that are different and explain why they're
different.

But before | do that, | think it's
worthwhile to talk about a little of the history of
t hese risk-informed performance-based KTl agreenent
responses. | think we talked to this group roughly a
year ago, maybe a little nore than a year ago, about
the whole approach to prioritizing not just KTI
agreements but prioritizing the technical work
required to develop the bases for the |Iicense
application and address the KTl agreenents and the
fairly el aborate approach we didto prioritizethat in
light of funding limtations where the Departnent did
have to prioritize its work scope. And we presented
that to you roughly a year, maybe a little nore than

a year ago.
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Part of that approach necessitated the
addressi ng of some of the KTI agreenents using nore
TSPA- based ri sk-i nforned based approach. W started
addr essi ng theml ast sunmer. There was probably three
or four that were submtted | ast sumrer that only used
a TSPA sensitivity analysis, vary the paraneter
distribution outside of its range or to an extrene
value within its range and see what effect it has.
And say based on that and that alone, so there was
probably four or five agreement responses done in
Jul y- August of |ast year that were witten that way.

The initial feedback we had from those
was, well, you didn't put theminto the context of the
technical basis for that question, whatever that
qguesti on m ght have been. | think generally there was
a drip shield cracking issue and crack pluggi ng KTI
agreenent, there was a couple of infiltration issues
and the infiltration nodel issues that were being
addressed at that tinme wusing totally a TSPA
sensitivity anal ysis approach. The Departnent agreed
with the NRC staff conmments made on those initial
submttals and revised how it was witing those
responses to add in additiontojust, if youwll, the
novenent of the needle on the dose al so provide sone

additional discussion of why that uncertainty
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distribution for that particul ar paranmeter or nodel
was appropriate, use other lines of evidence or other
i nformati on avail abl e to address the KTl agreement in
addition to the risk-based TSPA-based sensitivity
anal yses.

Ther e have been five subm tted since | ast
sunmer. One was in Novenber, the other four were in
January of this year. They were generally UZ fl ow
unsaturated zone fl ow, heterogeneity and unsaturated
zone flow and uncertainty in infiltration. So the
t ot al nunber was ni ne; however, one was cl osed, one of
t hose nine was cl osed on the basis not of the risk-
informed information that was provided but on the
basi s of the additional technical i nformationthat was
provi ded. | just wanted to lay out that schedule
process with you. And that led up to last nonth's
t echni cal exchange.

So if | can go to the next slide, | just
want to wal k t hrough t hat approach, the i npl enmentati on
of that approach, take a different exanpl e than what
Dave t ook, and then ny sumary of NRC concerns that |
t hi nk Dave went through in sufficient detail so I'll
probably skip over that one and our planned path
forward. So if | could have the next slide, please.

kay. | think | have tal ked about the
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alternative approaches that we followed for all KTI
agreenents. Some KTl agreenments was go do X, what ever
X was said to be, go do that test, wite that test
pl an, submt those test data, revise or |ook at the
paranet er di stribution, whatever that i ssue was based
on that new science or revised engineering
i nformation. But as Dave sai d, we had proposed on the
order of 30, | think 31 was the exact nunber, that
m ght be addressed in nore of a TSPA risk-inforned
process, i.e. it does not significantly affect the
conmpliance with the regul atory standard. W actually
did submit nine, it was really eight agreenents that
were directly related to this, and the ninth one was
closed with other information, not the risk-inforned
information. And the rest of thistalk primarily goes
through things that we talked about during that
t echni cal exchange in the m ddl e of May. Next slide,
pl ease.

Okay. The whol e basis of using the risk
information, inparticular usingthetotal systemrisk
i nformation, and here I'm going to focus now on the
use of the total system nodel, the total system
paraneters, the total system analyses as that
definition of risk fromthe conpliance point of view

There m ght be ot her very | ogi cal definitions of risk,
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such as risk to a barrier or risk to understanding,
but we focused here on risk as it's defined with
respect to dose bei ng t he performance nmeasure of risk.
Next slide, please.

Okay. The whol e goal of this was to all ow
ourselves to prioritize where to focus the limted
resources, on which KTl agreenents, on which i ssues,
if you will, focus on those that either had the
greatest uncertainty or the greatest significance or
a conmbi nation of those as they affected risk. Ckay.
Next slide, please.

Okay. So there was threecriteriathat we
used intrying to ascertain which KTl agreenents were
in fact anenable to the use of total system risk
information as a neans of potentially closing the
agreenent. They're shown on this slide and t he next.
We'l|l stay on this one for the tine being. First is
the information requested is shown to have limted
significance to risk based on the inportance to
repository performance during the 10,000-year
regul atory tine period. Next slide.

And that information that is explicitly
requested in the agreenent itemis not required to
support the technical basis for that treatnent of

uncertainty. So in other words, the uncertainty
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treatment was, in our opinion, adequate within the
TSPA SR and TSPA-FEI S, the final environmental inpact
statement TSPA, such that that range accommpdat ed t he
range of wunderstanding and no nore information was
required to expand that range, if you will. And the
information is not needed to support the description
of the barrier. So we were |ooking at barrier
capability and the description of barrier capability
as required inthe regulation. And if it didrequire
that, then it was not a candidate for using total
systemrisk information as a neans or a criteria for
addressing the KTl agreement. Next slide.

kay. So | think Dave captured this as
wel | . Sonme agreenent itens called for additiona
informati on to reduce uncertainty, andif we felt that
uncertai nty was adequately captured and there was no
necessity to reduce the uncertainty and that it was
insensitive tothat uncertainty, thenit was okay, and
that was a basis for potentially addressing the
agreenment item Secondly, if there was additional
work needed to defend the current range of
uncertainty, i.e. additional informationrequired, not
necessarily of questioning the uncertainty range but
defend that wuncertainty range, and we can still

denonstrate that it's insensitive, then that was a
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candi date for usingrisk informationfor. Next slide.

Okay. As | said, there have actual |y been
ni ne but eight were using risk information and nine
had addi tional technical information, that's ny | ast
bullet there. Five of themrelated to climate and
infiltration, two, to flowand transport -- actually,
three were flow and transport, because the third one
that was closed was closed, it was UZ flow issue
associated with the heterogeneity in the unsaturated
zone fl ow nodel and the effect of that heterogeneity
on | ocalized fl ow paths and on potential for seepage
where the flow m ght be increased. And so far with
the exception of the one that | just described
addi ti onal information needs have been identified for
all of the others.

| should say that of the Uz flow and
transport ones, they were all flow related, they
weren't transport related. | should also say that
when you map these nine or these -- let's tal k about
t hese eight and not the one that was closed, these
ei ght tothe June 5 NRCreport onrisk prioritization,
si x of these are what have been cl assified as | ow, and
two of these have been classified as nedium The two
t hat have been classified as nedium are associ at ed

with the infiltration representation and the
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uncertainty in the infiltration representation. The
other ones have all been classified as low risk
significance. So we in a way agree that they're | ow
ri sk significance. The issue is did you provide
enough i nformation to cl ose those agreenent itens even
though you mght agree that they're low risk
signi ficance. So if we go onto the next slide, |
think I have an exanple nore of an approach.

The approach had -- once we had the first
four and had gotten sone feedback on those saying
addi tional technical information was desirable, we
revised the last five submtted in Decenber and
January to include a section where additional
t echni cal basis was presented. So each KTl agreenent
had additional discussion of that particular
uncertainty, that was the focus of that KTl agreenent,
and addi tional discussion of additional information
used to support that distribution. ['lIl conme here
with an exanple oninfiltration in just a second. So
there's a section in there on additional technical
bases, if you will.

There's then a di scussion using variety
of different outputs associated with the TSPA nodel,
whet her it be extreme val ue, one-offs, whether we use

sone noni nal neutralizations or sone conbi ned effect
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anal yses, limted as they were. W haven't subm tted,
| don't think, any conbined effect anal yses to date,
but they areintherisk prioritization report, using
sone conbi nati on of these to provide that information
in the context of that particular KTl agreenent. So
there's two sections. There's actually an additional
qual i tative di scussion of the barrier and the barrier
capability and the i npact of that KTl agreenent vis-a-
vis that barrier and barrier capability. If | goto
t he next slide --

CHAI RVAN HORNBERGER: Bob, your conbi ned
ef fect anal yses seens -- the way you describe there
seens to be not simlar to what Dave Esh descri bed;
that is, you're tal ki ng about the words say assunpti on
of extrene val ues occurring simultaneously inmultiple
conmponents, and it strikes nme that -- | infer from
t hat t hat you' re tal ki ng about doi ng, agai n, a one-of f
analysis but with, to use Dave's words, pessimstic
val ues for five or Si X di fferent t hi ngs
si mul t aneousl y?

DR. ANDREWS: Yes. Yes.

CHAI RMVAN HORNBERGER: Dave, am | right
that that isn't the approach that you had envi si oned?

DR ESH. Yes. | think the distinctionis

that we're saying that the conbined effect of
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uncertainty is an inportant part of the process, and
DCE has selected to be pessimstic in each of the
i ndi vidual analyses, and it puts -- there's a
difficult point in between there, so what does that
nmean? Does that mean that you do a conbi ned ef fect of
a whol e bunch of very pessimstic things? W don't
want that, and DOE is saying, "W don't want to give
you that." But there's still that answer of what's
t he conbi ned effect of uncertainty.

DR. ANDREWS: Yes. | think another way to
think of it is in the risk report, just for
illustration purposes, the one we produced | ast
sumer, wasn't -- it itself was not a KTl agreenent,
it was a separate technical report. W present some
conbi ned effect analyses in that as representative
exanpl es of types of conbined effect analyses. But
t hose anal yses have not been used as a basis of any
KTl agreenent responses to date, the conbi ned effect
anal yses. The one-offs and neutralizations have been
but not the conbined effect. If | can go to the next
slide, please.

Okay. | picked -- Dave picked TSPA 319,
| think; I have 318. |It's also infiltration. As I
sai d, a nunber of these wereinfiltrationrelated. W

pi cked those, not only because we felt that we'd
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adequately captured the uncertainty in our TSPA but
al so because nost of the active field testing program
for infiltration had been conpleted. The USGS, the
prime area of people collecting that information

al t hough they collect related information for other
projects in the arid Southwest, the specific
application of theinfiltration nodel for the TSPA was
pretty much done, and we felt we had a |l ot of nmultiple
I i nes of evidence to support the range of infiltration
rates that we were using in the TSPA

The question here specifically relates to
that infiltration nodel and sone assunpti ons enbedded
within that infiltration nodel and sonme conments nmade
of the time of the technical exchange when that
infiltration nodel was being reviewed by NRC staff.
And the issue was a nore realistic representation of
infiltration rates using an alternative nodel, if you
will.

We wrote that response in January of this
year and broke up the answer into two separate
answers. One part of the answer says that using
multiple lines of evidence and alternative
representations fromthose other |ines of evidence,
thermal i nformation, chlorideinformation, information

from carbon-14 and the perched water zones and ot her
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wat er bal ance type i nformation, regi onal water bal ance
type information, that we believe our range of
infiltration rates represented over the nountain,
whi ch was quite a broad range, it not only had a nean
and uncertainty on the nmean but al so had a spati al,
very wi de spatial distribution over the crest of the
mountain with that spacial distribution being a
function of slope and angle and soil type and soi
t hi ckness and vegetation, et cetera, that that was
adequate to represent the range of uncertainty
distribution. So we added sone additional techni cal
di scussion of those alternative |ines of evidence.

In addition, we did a couple of extrene
val ue one-of f sensitivity anal yses usi ng the TSPA, one
where we just changed the infiltration rate and the
ot her one where we changed the seepage. The next
slide shows the changeintheinfiltrationrate slide,
whi ch t hen changed a sat urat ed zone fl owand t herefore
unsaturated zone transport. Although the range is
fromzeroto 250 millimeters per year, the average can
i ncrease during clinmate changes over the 10, 000 years
toroughly 12.5, sowe'll say 13 mllinmeters per year.
But it's quite a wide spacial range.

The one-of f sensitivity anal ysi s increased

that and fixed it at the glacial maximum climte
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infiltrationrate. It still had spacial distribution
but it fixedit at that glacial maxi numclinmte state.
That glacial maxinmum clinmate state occurs in the
climte nodel at about 70,000 years, | think, so we
just kind of noved that glacial maxi mumclimte state
and said it occurs tonorrow and then eval uated the
effect of that on dose, what you see here. W did a
separate anal yses of the effect of that on increased
seepage.

The next slide | think summarizes the
comrents -- yes -- the coments back on this
particul ar KTl agreenment, and the NRC staff said if
you conti nue down t he t echni cal - based approach, here's
theinformationwe thinkis still required, additiona
i nformati on needed to address that KTl agreenent. And
if you choose to go down the significance or risk-
based approach, then here's the addi ti onal i nformation
that we believe is still needed.

On the technical basis approach, the
second nmaj or bullet, gave us kind of, if youwll, two
options, one to show that non-linear processes have
been adequately represented, and, two, that the nodel
t hat we've used is not underpredicting the
infiltration rate. So we do an additi onal conpari son

of our infiltration rates and their distribution to
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t hese other |ines of evidence to show that we're not
underpredicting and other people's assessnments of
potential infiltration rates to show that we're not
underpredicting it.

If we chose to go down the route of
addressing it froma risk significance point of view,
then for this particular KTl agreenment it captures
three of the five elenents that | think were in Dave's
closing slide. One was conbine the effects of this
with all other KTl agreenents that are bei ng addressed
by risk significance, by lowrisk significance. Soif
it"'sinfiltrationandit's flowandit's drip shield,
t ake t hose t hree as exanpl es, then conmbi ne t hose t hree
effects and nmake sure those conbi ned have a | ow ri sk
signi ficance.

As Dave al so said, they require, if we're
going to address it from a risk point of view,
addi ti onal description of the changes nmade so that
there's a greater understandi ng of what exactly was
changed. The docunentation to date was i nadequate, if
you will, for an independent reviewer to pick it up
W t hout access to the anal yst and determ ne exactly
what paraneter was changed within the TSPA

And the third thing was additional

descriptions of the uncertainties. W presented them
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as nmeans and vari ati ons of the neans. W did not show
the full distribution upon which that nmean was based
and | ook at portions of that distribution. | think
Dave presented an exanple just a few m nutes ago of
| ooking at the top five realizations or the top ten
percent of all realizations and try to determ ne from
those is there any additional insights that can be
gai ned on what was driving the risk. So that's the
letter at the end of April. If | can go to the next
sl i de.

CHAI RVAN HORNBERCGER:  So when you -- so on
t hat | ast poi nt now when you tal k about realizations,
it leads ne to believe that you're talking about
addr essi ng t hese, say, conbi ned effects by usi ng TSPA.

DR. ANDREWS: That was their request. |If
you're going to bullet two, if you choose door two --

CHAI RVAN HORNBERGER:  Ckay. Okay.

DR, ANDREWS: -- DOE, then you' ve got
t hese two choi ces.

CHAl RVAN HORNBERGER:  No, | wunder st and.
Ckay.

DR. ANDREWS: | f you choose door three,
t hen make sure all these three el enents are addressed.

CHAI RVAN HORNBERCGER: And is it your

under st andi ng t hat t he conbi ned ef fects woul d i nvol ve
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the use of TSPA with all the other parameter val ues
fixed at the base case | evel or are you tal ki ng about
doing a full-blown --

DR. ANDREWS: They woul d be sanpl ed. They
woul d be fully sanpl ed.

CHAl RVAN HORNBERGER: -- everything. So
it's a full TSPA anal ysi s.

DR. ANDREWS: Yes. Yes. You woul d just
conmbine the effects of those elenments that you were
risk inform ng. So maybe you would choose
infiltration, UZ flow, seepage and drip shield
degradation and |ook at those four elenents at a
pessim stic value or an extrenme val ue of the current
di stribution and eval uate what that conbined effect
is, other things all being kept at their uncertain
nom nal distributions.

CHAl RVAN HORNBERGER: It still seens odd
to ne that when you're talking about |ooking at
propagati on of uncertainty, that you woul d do t hat by
fixing values at a 95th percentile value. Were is
the additional uncertainty? It doesn't -- sonehow

doesn't conpute for ne.

DR ANDREWS: There's no -- we have a
distribution --let me try to back up and see if this
will help. W have a distribution on infiltration
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rates. W have three infiltration distributions and
each of those distributions has a wde range of
localizedinfiltrationrates at a 30 neter-by-30 neter
sort of scale that cone out of this nodel that's the
nodel in question. W' ve used that and conpared t hose
to other indirect lines of percolation. There's no
other indirect neasures of infiltration other than
global -- not global but kind of regional water
bal ance type information, nmaxi eken type average
infiltrations in arid regions, whether you're in
| srael or southern Nevada, which we al so have used as
a basis to define reasonable infiltration rate
di stributions. So we think we have a reasonable
uncertainty characterized.

Now, if you're going to evaluate the
effect of that uncertainty, oneway is to just takeit
-- to do its significance is to take it at extrene
values and see how it behaves given that that
uncertainty is picked at its extrene value. So it's
not doing, if you wll, a regression on the
uncertainty of infiltration, because it mght be
masked by 50 or 100 other things downstream of it.
You coul d do that by slowly, as John said, peelingthe
onion off and limting those and the uncertainty in

those until you got back to show ne the uncertainty on
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infiltration rate and its inpact on system
per formance, but then you would have fixed a | ot of
t hi ngs downstreamof it. So in this case we're just
trying to fix the wupstream thing, which is
infiltration and see its propagation by just fixing
it.

MEMBER  RYAN: I appreciate that
expl anati on because that helped me a lot. 1've been
struggling to think this through nyself. But if you
| ook at David' s Slide 18 where he showed t he anal ysi s
of the TPA 4.1j realizations, he showed that if you
| ook at the nmean of the paraneter uncertainties and
how t hat gave you insight for the systembehavior, ny
guestion is howdo | get fromthis kind of individual
paranetric evaluation of say infiltration rate that
you' ve descri bed and then sonehowtranslate that into
t he behavi or of the systemwhere you m ght have si x or
ei ght or ot her ten key paranet ers behavi ng acr oss sone
range of val ues?

DR. ANDREWS: Wel |, all the other el ements
of the system are in that calculation and their
uncertainty.

MEMBER RYAN:. But are they hel d constant
or are they --

DR. ANDREWS: No. No. They're allowed to
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-- they're sanpled off of their distributions.

MEMBER RYAN: Ch, they're sanpled in the
same way as infiltration rate

DR ANDREWS:  Yes.

MEMBER RYAN. Ckay.

DR ANDREWS:  Yes.

MEMBER RYAN: That's hel pful.

DR. ANDREWS: Yes. And | just do one case
where | fixinfiltration, and everythingelseis still
sanmpl ed, so there's still 300 realizations or 100
realizations, | forget how many we used, and so
everything el seis being sanpled. Corrosionrates are
bei ng sanpl ed and solubilities are being sanpl ed and
retardation coefficients are being sanpl ed.

VEMBER RYAN: So you fix infiltration
You then run it for different infiltration rates and
| ook at how infiltration --

DR.  ANDREWE: Ri ght. Ri ght . In this
case, we just fixed it high. Let ne go to the next
sl i de.

Okay. | think these five bullets capture,
at least in my words, the sane five bullets that Dave
had -- test me on that. So let's go on to the next
slide.

kay. For those KTl agreenents that we
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believe still are nost appropriately addressed using
risk significance information, we agreed in that
technical exchange to provide sone additional
information that was on Dave's slide: Addi ti onal
di scussion of the technical basis for the change, why
t he change was nmade the way it was, the basis for that
nunber chosen in that change, additional details on
t he change, additional discussion of the results of
t hat change and the understanding of the results of
t hat change and additional discussion of the full
range of uncertainty associated wi th that change, not
just |l ook at the nmean and the mean response behavi or
but | ook at the whole distribution, if youwll, and
exam ne whether there are any other outliers.

Those results are all readily accessi bl e.
W save all of the output files, so going in and
grabbing additional interimresults from an output
fileis relatively straightforward. What we said, |
t hink maybe we put it on the next slide -- wait a

mnute, let me make sure | covered all these. Let ne

go back to the previous slide, I'msorry about that.
Yes, | think | covered those. Let's go on to the next
sl i de.

Ckay. The conbi ned effects anal ysi s t hat

we have docunented in the risk information report,
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whi ch was | ast sumrmer, we don't propose -- and as Dave
said, it's nostly aresource timng issue -- we don't
propose redoi ng or adding to any of those here in the
short tinme. \Wen we -- the reason being is sinply
that the TSPA for the license application is being
devel oped as we speak. The individual outputs from
t hose 28 abstractions that were on Dave's slide, the
little colorful slidethat youcouldn't read, those 28
out puts are beingintegratedintothe TSPA nodel right
Nnow. That nodel has to be devel oped, has to be
tested, has to be checked, has to be reviewed before
any results of that nodel are produced.

So the Departnent decided to focus its
energy on that nodel and the devel opnent of that
nodel, not additional, if you wll, sensitivity
anal yses based on a nodel that right nowis a year and
a half old. So the nodel will be different. There
are conponent parts that are significantly different
from the TSPA SR, and it alnost seened not quite
nmeani ngl ess but not productive exercise to do
addi ti onal conbi ned effect anal yses on that one now.
But those combi ned effect anal yses and the effects of
uncertainty, as required in 63 and t he gui dance in the
YMRP, will be addressed using the TSPA LA nodel and

presented in the license application whenever those
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anal yses are done which wi Il probably be next spring-
ish time frame.

| think -- isthat it? | thinkthat'sit.
Yes, that'sit. Sothat's all | have, and1'd liketo
address any questions you m ght have.

MEMBER GARRI CK: Ckay. MIt, you got sone
guestions? George?

CHAl RVAN HORNBERGER: Bob, it seens that
we often get into situations where we can appreciate
Harry Truman's request for a one-arned econom st, so
tell me why -- how you're going to explain this. On
one hand, DOE says that the unsaturated zone is a
significant barrier. On the other hand, the
sensitivity analysis says that it doesn't matter if
infiltration rates are an order of magnitude higher.

DR. ANDREWS: COkay. | think you have to
| ook at the definition of barrier. The definition of
barrier is anything that keeps water away fromwaste
or anything that slows or retards radionuclide
m gration away fromthe waste. |' mparaphrasi ng now,
so it mght not be the exact words, and Tim or
somebody would give nme the exact words probably
verbatim So those are the two definitions of
barrier, and using those definitions of barrier, flow

and transport, | nean I'l|l take the UZ as an exanpl e,
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t he unsaturated zone does affect how nuch water can
contact waste. It sheds it off at the surface, and it
[imts how nuch can seep, soit is abarrier if | |ook
at it froma water flow perspective.

If I look at it from a radionuclide
transport perspective, just | ooking at the unsaturated
zone again, your exanple, then also there are nmany
nuclides that it does retard,
or filter if it was colloidally transported. There
are other nuclides that the delay tine, if you will,
fromthe repository to the water table i s not del ayed
significantly. There's sone delay but not
significant. But it's significant for others. Soif
| ook at it froma nuclide-by-nuclide perspective for
transport and look at it from a water flow
perspective, from a flow water contacting waste
perspective, it is a barrier.

Does it significantly affect a dose
cal cul ati on? No, because there's other factors that
are nore significant: The drip shield, the
environment, the waste package, the solubility.
Things Ii ke that are nore significant than the -- and
" m tal king nom nal performance now, not volcanic
event type performance, because there, of course, the

unsaturated zone, except for the case of indirect
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intrusion, plays no role. But using a nom nal
per f ormance perspective those other factors are nore
significant and, if you will, mask that contribution
of UZ.

Now, if you go out -- and |I think we did
this inthe SR-- if you go out there far enough in
time and you start | ooking at those nuclides that are
particularly solubility Iimted, and now |I'm just
| ooki ng at the transport aspect of the UZ barrier, you
see that del ay for different assunpti ons of absorption
characteristics in the unsaturated zone you see t hat
del ay manifested itself ina TSPAtype curve, but it's
out at 30, 000 years or 20, 000 years when t he nept uni um
solubility and neptuniumrel eases end up being nore
dom nant than the techneti umand i odi ne and car bon- 14

type releases. So it is a barrier; infact, it's tw

elements of a barrier. It's flowbarrier andit's a
transport barrier. |It's just not as significant to
risk.

| think -- well, I think sonebody's goi ng

to tal k about the June 5 risk report, and | think UZ
flow things were generally low and medium and UZ
transport things were general ly nedi umri sk fromNRC s
perspective. But | think they al so characterizeit as

a -- they probably don't use the word, "barrier,"” but
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an el enent of the abstraction case.

MEMBER GARRI CK: M ke?

MEMBER RYAN: Not hi ng el se.

MEMBER GARRI CK:  Mai nt ai ni ng a per spective
on these different concepts and terns is a chal |l enge.
You know, aside from the suggestion that risk
information is not technical information, | guess |'m
reasonably satisfied with what |I've heard, but these
terns are very difficult to discrimnate. Wen you
tal k about sonething being technical basis and
something being risk-informed basis or risk
i nformati on approach, and | think we're going to have
to be very careful about how we use such expressions
inthe public docunents if we want themto understand
it. And | don't knowif you have any thoughts about
that, but when | | ook at technical infornation and
risk information and technical basis and try to
resolve inny own mnd, yes, | cando it after awhile,
but it's not a particularly good set of descriptors
for adding clarity to the process. And anything you
can do to nmake t hat nore strai ghtforward | think woul d
be greatly appreciated.

DR. ANDREWS: | appreciate the coment.

MEMBER LEVENSON:  John, | think a perfect

exanpl e of that contributing to the confusion is on
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your first backup slide the first bullet says, "Risk
informed analyses are not neant to be realistic

projections of performance,” and | think there's al ot
of us that don't understand that at all, becauseit's
what you're interpreting in this case that you have
done as part of a risk-inforned analysis. As a
generic statement, it's just plain not right.

DR. ANDREWS: Yes. We investigated or
guess di scussed a nunmber of ways of doing the risk-
informed analysis. | nean do you try to totally just
keep peeling off the onion until you get to that
particular paraneter so that you can see its
contribution by itself? That's a worthwhile exercise
but also a very difficult exercise to keep peeling it
of f.

MEMBER LEVENSON: Yes. And | think the
poi nt that John was trying to make that | was trying
to enphasize is that this is not -- the |anguage is
not for primarily discussion between experts who
understand what's intended. | think we just have to
be nuch nore careful about the | anguage we're using.

DR ANDREWS: | appreciate that.

MEMBER LEVENSON: So that we don't give
fal se i npressions of what's going on.

MEMBER GARRI CK: Certainly, that's a
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contradiction to why risk assessnent was i nvented.

(Laughter.)

DR. ANDREWS: Yes. Yes. Yes.

MEMBER RYAN:  You know, the next bull et
under it, I'lIl pick on the next one and second the
term nol ogy question because it is a struggle if
you're not truly an expert to understand t he usage of
the term nology, given the words are clear, but
sonetimes what you intend to nmean is hard. | f
sonmething has a probability of one of occurring,
whether it's a single event or a set of events, that's
determ ni sti c.

DR. ANDREWS: Right, for that particul ar
event .

MEMBER RYAN: Not risk informed, it'srisk
based.

DR ANDREWS: Right.

MEMBER RYAN: So it would be, 1 think,
hel pful to thi nk about how do you get everybody on the
same page for term nol ogy, and that's you and NRC and
the public and everybody in ternms of understanding
what these words nean. That's very different from
what | would have defined as sonething that has a
probability of one.

DR ANDREWS: | appreciate that comment.
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MEMBER GARRI CK:  Any questions fromstaff.

Neil? Rich? Mke? Anybody else? Gkay. Thank you
very much. | guess that brings us to break time, M.
Chai r man?

CHAI RMVAN HORNBERGER: It brings us to
break time, M. Vice Chairman. So let's see, let's
take a 20-m nute break.

(Wher eupon, the foregoing matter went off

the record at 2:28 p.m and went back on

the record at 2:49 p.m)

CHAl RVAN  HORNBERGER: W are now
reconvened officially.

kay. W're going to continue our
di scussion on risk-related topics. And, once again,
John Garrick is the person in charge, sol'll turnit
back over to John.

VI CE CHAI RMAN GARRI CK:  Thanks, George.

| think wthout further ado, we'll
i ntroduce Tim MCartin.

CHAI RVAN HORNBERGER:  Ckay.

VI CE CHAI RVAN GARRI CK: He's goingto talk
to us about status of the high-level waste risk
insights initiative, something we're all very
interested in.

MR. MCARTI N: Ckay. Thank you, Dr.
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Garri ck.

JimbDanna and | will be presenting today.
"1l do the first half on the risk baseline, and Jim
will do the second half on the risk ranking.

As the cover slide indicates, this is a
st at us. W got the Commssion SRM -- staff
requi rements menor andum - - requesting this
information. W provided it to the Conmm ssion. W
di d acknow edge that in Cctober, as Andy indicated,
there is a final report. And I'll indicate this is
sort of an advertisenment for what will be in that
final report.

Things mght change as we do further
anal yses, etcetera. | wouldlike to say, although Ji m
and | are doi ng the presentation, anything that covers
all of the performance of Yucca Mountain, and all of
the different issues, clearly there was contributions
from the NRC staff as well as the Center, and it
really was a group effort. W have the benefit of
maki ng the presentation

And | would like to say for people who
didn't catch it, thereis atypoin the area code. |
am not at 302, wherever that may be.

(Laughter.)

It should be 301, but --
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MEMBER LEVENSON: | thought you did that

to reduce phone calls.

MR. M CARTI N: It would reduce phone
calls. Yes, |I've noticed that over tine.

(Laughter.)

Let me go to the next slide. O | can do
that, that's right.

And, once again, | will be going over the
risk insights baseline. And inthat I'mgoingtotry
to give you sone context for what we did, how we did
it, and then "Il go through sone of the exanpl es t hat
| think will get into sone of the questions that were
asked this norning and earlier this afternoon. And
then Jimw |l go over the risk ranking and the next
steps in this effort.

Wth that, we'll go into the risk
basel i ne. In terns of the benefit of this risk
baseline, and certainly everyone is aware that the
Conmi ssion requested the information, the risk
ranking, but this risk baseline, as we started
developing it, we felt really serves a very useful
purpose in terns of comunicating our insights to
ot hers.

And over the years, | thinkin performance

assessnment we've done a good job of analyzing
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di fferent problens, |ooking at the technical issues.
We haven't done as good a j ob gi vi ng peopl e a sense of
pulling all this information together, and what does
it nean, and how does it affect the risk?

And | think this risk baseline is an
i ntegrated system| evel approach for risk-informng
our activities. It provides consistency in risk-
inforned activities anong the staff.

This is one of those activities that --
the staff is engaged in this one, in that you have a
| ot of good, useful dial ogue, conversation, argunents,
di scussion. \Wen you start saying | think this is
i nportant, because we chall enge each other on it --
it's a source of communication, and | think it's very
useful in that sense.

And al so, as we heard from DOE, they've
read the docunment. We look on this docunent -- it's
a first step. W aren't saying this is the end in
all. It isafirst look for us, but it's a source of
information that we can have discussions with the
Department to get a better sense of what's inportant
and why. And we think it will be very useful for the
program

In terms of the process getting to this

point -- and this probably is the hardest, the next
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two or three slides -- how did we devel op these risk
insights? It isn't as sinple as just running the TPA
code and getting a dose nunber. There are many ot her
t hi ngs that you have to factor in. W want totry to
expl ai n that.

It's certainly -- you're always com ng
back to the potential effect on dose, but we're using
all our information to date. And that information
comes fromrunning the TPA code, subsystem anal yses,
auxiliary calculations, and review of perfornmance
assessnents. DOE and EPRI have done performance
assessnents, a review of those assessnents, and |'1l|
point to sone of the things that we have in our risk
ranking that really is related to other PAs, not
necessarily NRC s.

And so it's all that information you're
bringing to bear to get a sense of, what are the risk
significant aspects of a Yucca Muntain perfornmance
assessment ?

The way we did it, the initial draft was
devel oped by the performance assessment staff. W
then had it reviewed by the engineering and
geosci ences staff, both here and at the Center. And,
clearly, | want to point out the insights continue to

evol ve.
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This is a first step of putting down the
insights inthis way, as you'll see. W're continuing
to do analyses, and I'lIl try to point to the work we

hope to get done prior to Cctober to hel p us.

But 1'Il say, in October, will we have al |
the quantitative anal yses done we'd |i ke to? 1'd say
no. But what we'll do is we'll point to areas where

we need to do further quantitative anal yses to give a
better understandi ng of sone of these risk insights.

Internms of what gets you into a high-risk
signi ficance, what did we use as our neasures, we were
| ooking for potential effects on a |large nunber of
waste  packages, effects on the release of
radi onucl i des, and the transport of radionuclides.

Multiple barriersis aconsideration, and
this is the part that, clearly, if you only have a
handf ul of waste packages failingin your base casein
10, 000 years, you're not going to get a high dose.
Does that nean nothing else matters other than the
wast e package? W would say no. There is a
requirement for nultiple barriers.

You'll see this nore as | wal k through
sone of our insights, and |I've chosen sone that are --
that in nmy mnd at | east gi ve exanpl es of our thinking

process, that there's things that have the potenti al
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to affect the risk. And you'll see that as | go
t hr ough.

But the questionis, it'svery hardinthe

base case to get any significant releases. It tends
to have a lot of barriers, be it limted water,
limted rel ease, long-lived waste packages, limted

transport in the saturated zone. You take all of
those, you generally aren't going to see a large
rel ease.

But when you | ook at the system what are
the things that really have the potential to affect
the risk if, for one reason or another -- it may be
wrong or the uncertainties are alittle greater or --
there's a couple things that go wong.

And that -- qualitatively, that's the best
| can do now. But as | go through the talk, you'l
see t he areas where, hopefully it becones clearer, our
t hi nking process. And that's what | want to try to
get through today is that thinking process.

And, clearly, as even Dave Esh alluded to

the nodel limtations and uncertainties, there's sone
aspects of our nodel -- we don't have certain
processes. Wll, how mght -- you want to try to

t hi nk, how m ght that affect, if it was included in

there? And maybe you can do sone of fline anal yses.
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But | look on the TPA code and other
performance assessnment analyses, they assist your
ri sk-informng. They do not do the risk-informngfor
you. You do have to use the gray matter between your
ears. There's no substitute for that.

Yes?

VI CE CHAI RMAN GARRI CK:  Tim you spoke of
how al | of these factors enter into your form ng your
opi ni ons about the risk significance of things |ike
the agreenments, the TSPA, your TPA, the offline
anal ysis, EPRI's work, etcetera. And that all of this
is taken into account when you assign priorities, |
assune, or risk significance.

Does that also feed back into your own
nodel to do inprovenents on the nodel ?

MR. McCARTIN:. Certainly. Certainly, yes.

And, in fact, in doing some of this risk ranking,
there were sone things -- boy, we can't assess this
wi th our nodel. Mybe that's an inprovenent you want
to --

VI CE CHAI RVAN GARRI CK:  Yes, that's what
| was getting at, because there are sonme features
of --

MR. McCARTI N Absol utely.

VI CE CHAI RMAN GARRI CK: - - your nodel that
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you don't --

MR McCARTI N  Yes.

VI CE CHAl RMAN GARRI CK:  -- you're not --
sone i ssues wi th your nodel that you can't deal wth.

MR McCARTIN:. Exactly.

VI CE CHAI RVAN GARRI CK:  And - -

MR. McCARTIN: Yes. Andthat's one of the
parts that -- be aware, it was kind of odd in that the
meno to the Comm ssion represents our conclusions to
t he Cct ober report, basically, but we haven't fini shed
t he Cct ober report. So we sort of wrote the endi ng of
our mystery novel before we wote the novel

There wi || be additional things|ikethat,
and that is an inportant feature. There are sone
things we my identify -- boy, this mght be
significant. W needto do acalculationlikethisto
get a better sense of it, and it may require a
nodi fication of our code, or nmaybe an offline
anal yses.

Some of the analyses it's indicated we
won't be able to do before October. W'd like to
identify the ones, andinthoseprioritize, well, what
should we work on first?

Interns of risk significance, many nmi ght

say this slide doesn't say nmuch. |It's sort of the
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"Col dil ocks slide" -- too hard, too soft, just right.
But it's highrisk significance as a potential to have
a significant effect on the risk estimate -- not too
sur pri si ng. Medi um ri sk, some effect. Low ri sk

little effect.

Thi nk back to that other slide, though,
where we |ooked at the potential to effect |arge
nunber of waste packages. |If you can't effect |arge
nunber of waste packages, you can't get here. It's
virtually inmpossible. So there are sone ideas |ike
t hat .

And although this slide, 1'll say, is
decidedly qualitative, as | walk through I want to
gi ve you an understandi ng of the thinking processes
that we used to put things in the high, nmedium or | ow
ri sk significance area.

In Cctober, for every one of the
assertions that we have in the nenp to t he Conmi ssi on,
we are intending to have docunented the quantitative
anal yses that we used to support each one of those
assertions. Sonme of them may be dose cal cul ati ons.
Sonme of themcoul d be barrier anal yses or a subsystem
analysis. W may point to some DCE anal yses.

But the desire is to at |east show and

docunent a quantitative cal cul ation or analysis for
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each one of the assessnents -- the assignments that we
made. We're --

VI CE CHAI RVAN GARRI CK:  But you' ve made no
guantitative demarcati ons between these, like --

MR. McCARTIN: Not a does it have to be an
effect of two orders of nmagnitude or --

VI CE CHAI RMAN GARRI CK:  Well, you could
say if it has a 50 percent change in the central
t endency paraneter for one or --

MR McCARTI N: Certainly, in putting
things in the high, nedium and Ilow, in our
di scussi ons we t al ked about, gee, that's only goingto
affect the dose at nost by a factor of five, or we
talk to that.

And so generally I'd say youwant it to --
a significant effect was if | had a -- if | was -- if
ny armwas twisted to say it had to be at |east an
order of magnitude or nore -- at least. And as Dave
i ndi cat ed, there was sonmewhat of a sense if you were
down at the mcro remrange, an order of nagnitude
doesn't mean a |lot there.

So as | go through, | think you'll get a
sense of it. But we're hoping in October we'll have
nore of the anal yses that people will nore directly be

able to see the quantitative sense of what was
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i nt ended.

But in the discussions everyone had
quantitative analysis they could refer to and di scuss
when we went through it. It's just in ternms of
actual ly having it docunented for the short tinme that
we had to prepare that nenp, it wasn't practical.

Wth that, I"'mgoing to go -- that is a
backdrop of how we began the exercise. |'mnow going
to go through a series of -- and | will admt, | did
not count them but 1'lIl say seven to ten exanples
from the meno to give you our thinking as we went
through it, which will I think hopefully explain sone
of the nore qualitative words | used in the previous
sl i des.

First, you'll notice that we have -- and
inthe nmeno, high, medium and | ow. We did not al ways
have | ow. |"'m not sure we always had nmedium W
al ways had hi gh. The desire was that we were conpl ete
in identifying the things that we understood were
hi gh, but we certainly did not try to identify all of
the lowitens. That woul d have been an enornous |i st.

But what we do identify -- what are the
high risk significant itens? It mght be -- we said,
well, you know, people m ght have thought this was

high; we have it as low or medium As it was
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instructive, we included sone of those itens that we
t hought woul d be useful. But neither mediumor |ow
were categories that we tried to be conplete. W
tried to be conplete for the high

| think we got a | ot of processes. But,
clearly, if you wanted to populate the low risk
significance, you could end upwith avery largelist.

And for this particular slide -- this is
flow paths in the wunsaturated zone above the
repository. You can see there, as Bob indicated, we
have no high risk significant itenms. W have seepage
intodrifts, and one m ght say, well, gee, in our TPA
code wi thout seepage we have zero rel eases. Why
shoul dn't seepage be nore inportant?

But part of this relates to how vari able
t he seepage i s, and how nuch uncertainty is there in
t hat seepage? And it alsois affecting -- the rel ease
of neptuniumis primarily one of the big factors. It

al so affects water. But there's other things it's
affecting, not necessarily a direct effect on the
dose.

There's other things that have to happen
for neptuniumto be -- once again, there's a nuclide

that in long-termdoses is very inportant, but there

are -- there's the waste package, there's the rel ease

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

137

rate, there's solubility limts, and there's
retardation in the alluvium So it's very difficult
for sonething that is a secondary effect to neptuni um
You need so many ot her things, and that's part of the
reason why it's not a high, it's a medi um

If 1| go to the quantity and chem stry of
wat er contacting the waste package, there were a
nunber of itens that high risk significance -- what
gets you into high risk significance for the waste
package? W're looking for a process that could
affect a | arge nunber of the waste containers. GCkay?

And certainly the near-field chem stry,
t he brine chem stries, the tenperatures at whichthese
devel op, all have a significant effect on a large
nunber of waste containers. And so that's why these
particul ar processes ended up in the high risk
significant area.

In terns of degradation of engineered
barriers, highrisk significance, the passive fil mon
the surface of the waste package is one of those
processes that results in you having a very |ow
corrosion rate for the waste package. Not surprising
that that's high risk significance.

But as | nentioned before, you need to

effect a large nunber of waste containers. You see
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down at the bottomhere we have juvenile failures as
low risk significance. | mght look at ny TPA
results. W have no failed containers, except for
juvenile failures, in the first 10,000 years. The
only rel eases we get are fromjuvenile failures.

One might say, well, gee, that's the only
rel ease you're getting. That should be high risk
significance. Well, no. It's failing for -- in our
particul ar code, on average 40 waste packages. You
don't get highrisk significance fromalimted nunber
of waste packages.

And even though that's the single -- for
t he nom nal case, the singlecontributor for rel eases,
it actually ended up |ow, because you really can't
generate a large risk froma |limted nunber of waste
packages. And that's kind of the sense -- in |ooking
at the processes, you're looking at things that can
affect a | arge nunber of waste packages.

In ternms of mechanical disruption of
engi neered barriers, earlier, Dr. Garrick, you asked
the question, were there any things -- has anything
changed? Here's one. Two years ago rock fall would
have been | ow risk significance.

There's a |l ot of uncertainty inthis, and

t hat' s anot her thing about -- 1'd say, in general, the
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high risk significant things tend to have a | ot nore
uncertainty. But there's -- DCE has been | ooki ng at
rock fall. There's been sone separate anal yses by the
Center that suggest that we need to |look at the
potential for the degradationof thedrifts, effecting
a |l arge nunber of waste packages.

VI CE CHAI RVAN GARRI CK:  But on the rock
fall, you're still talking about things that would
enhance the onset of stress corrosion, for exanple,
nore than you are nechanical failure of --

MR MCARTI N: No, this would be
mechani cal failure.

VI CE CHAI RMAN GARRICK:  This is --

MR. McCARTIN. It woul d be, yes, rupturing
t he wast e package.

VI CE CHAl RVAN GARRI CK: | ' mvery surpri sed
at that.

MR.  MCARTI N: There is a lot of
uncertainty, and | would be the first to adnmt on that
one. But in ternms of sonething we need to | ook at
t hat has the potential for risk significance, because
there's a possibility of alarge nunber of fail ures of
t he wast e package --

VI CE CHAI RMVAN GARRICK: | can certainly

see how it would affect the corrosi on nodel .

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

140
MR. Mc CARTI N: No, this is actual

nmechani cal danage to the waste package, such that
the --

CHAI RVAN HORNBERGER:  So that --

MR McCARTIN:. -- would be breached.

CHAI RVAN HORNBERGER: So it depends upon
t he size of the blocks com ng down --

MR. McCARTIN:. Well, thisis static |oad.

CHAI RVAN HORNBERGER: Ch, static | oad.

MR McCARTI N: This is static. The
dynamc actually still remains to be low risk
significance in that. But this is as the drift
degrades, and you get sort of a chi meying effect of
the rock | oad builds up, and, like | said, there's a
| ot of uncertainty assunptions.

W're looking at it. For now, it's one
t hat we believe needs closer attention. This is one
of those that we expect to do further anal yses. Right
now we have it high because of the potential for
effecting a | arge nunber of waste containers. As we
do further anal yses, as t he Departnent | ooks at things
further, it may change, but --

MEMBER LEVENSON: Tim isn't really the
thing we're sort of tal king hereis, that doesn't nean

that it has areal significance. This is your |ist of
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what has potential to have significance, is that
right?

MR MCARTIN: Yes, | think that's a --
yes. Sone things have nore uncertainty to themthan
others. This is one that | think you'll see we need
to do further analyses to better understand the
pr ocess. But for now, we put it as a high risk
signi ficance, yes.

MEMBER RYAN: Just to nove your thought
process alongalittlebit, if, for exanpl e, sonething
on static | oads, the uncertainty set is very high, if
you reduce the uncertainty, it may actually changeits
risk significance category by that reduction.

MR. McCARTI N  Absolutely.

MEMBER RYAN: Simlarly, if sonething
becones |less certain, or you have another analysis
t hat gives you sone other insight, it my nove from
medium to high risk

MR, McCARTIN:  Yes.

MEMBER RYAN: So it's a very dynamc

process.

MR. McCARTI N Absolutely.

MEMBER RYAN:. Ckay.

MR. MCARTI N: Yes, yes. This is an
evolving kind of effort. W look on it as a very
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useful vehicle anong the staff to have di scussions in,
wel I, what kinds of analyses can we do to better
understand certainthings? And that's a good exanpl e,
| think, of one.

MEMBER RYAN: | think the key for ne, Tim
is that it's a systematic way to do it, that you
can --

MR, McCARTIN:  Yes.

MEMBER RYAN: -- you know, if you want to
lay out a line of reasoning, and sonebody el se wants
to duplicate it, they can --

MR McCARTIN. R ght. and --

MEMBER RYAN:. -- see how you got there.
It's not a matter of conversation. It's a matter of
anal ytical trends.

MR McCARTIN: Right. And for the neno
that went to the Conm ssion, obviously we did not
ref erence any anal yses or provide any curves. That
Cct ober report -- and | hate to get your expectations
up too high, but I will set nyself up that way. The
desire is, for all of these we wll have sone

anal yses, some references to support why it's there.

And | think, once again, that's the
process of continuing the discussions. | think it
will be wuseful in potential exchanges with the
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Departnent. Sonme of the analyses we'll point to are
t he Department's anal yses.

CHAI RVAN HORNBERCER: So it struck sever al
of us just looking at this particular slide that we
would now also rate Dbackfill as high risk
si gni fi cance?

MR. McCARTIN |If that renmai ned there, and

backfill would elimnate that process, it would be
important. | mean, that would be one thing, if --
CHAI RVAN  HORNBERGER: Backfill could

create the process by creating large static | oads
on --
MR MCARTI N: No, no, no. No, no. I n

t hat the reason the static | oad builds up, the rock --

the drift is degrading, filling up the void space
that's there, because there is no backfill. If you
had backfill, there wouldn't be as nmuch void space.

It goes away.

MEMBER RYAN: |f you have backfill, don't
you have a static | oad?

MR. McCARTIN: Not like -- to the extent
of this. Yes. | nean, there's no suggestion -- |
nmean, be aware -- and | don't knowif the Center wants
to chine in on this one. But, in general, you're

| ooking at a static |oad on the order of tens to 50
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neters of rock above it to cause -- danmge the waste
package.

The wast e package i sn't goi ng t o cause any
damage, and it just -- it's the nature of how -- not
going into too much detail, but the bul king factor --
when rock falls, how much space does it take up? And
it has to keep on taking up nore space until it fills
up that void space.

VI CE CHAI RMAN GARRI CK:  But isn't it --
can't there be a cunulative effect on backfill that
has the sane phenonenon -- fromthe same phenonenon?

MR. McCARTIN: You don't have the -- wel |,
it will -- it could degrade to an extent, but you
don't have as nuch void space, because you've filled
it upwith backfill. You're starting with rmuch | ower
-- a nmuch | ower enpty space.

MEMBER LEVENSON: But you're not noving

stuff in from outside soneplace. And if it's a
chimey effect, it just noves on up. The
di sintegration of the rock above it -- we're not

tal ki ng about a dynamc load, so it isn't howfar it
falls.

MR. McCARTIN. Right. It's --

MEMBER LEVENSON: Even if you only had an

inch at the top, the first big blocks of rock would
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come | oose and only settle an inch, and it still goes
up and you get the sanme anmount of disintegration

MR. McCARTIN. Well, think of it this way,
the -- let's say you have five cubic neters of void
space above a waste package. And |I'mjust making up
nunbers. Don't hold ne -- I'"mjust doing it off the
top of ny head.

And if a cubic nmeter of rock falls -- and
it takes up five percent nore space after it falls, so
now you have 1. 05 cubic nmeters of rock that has fallen
on the waste package. But you also have created
another -- a cubic neter hole. So you've only taken
up .05 cubic neters of that potential five. You keep
going up until you -- that void space is elim nated.

It adds up quite a bit. Thereis alot of
uncertainty, and it's being |looked at to say the
potential has -- there's a potential for effect on a
| ar ge nunber of waste containers, and that's why it's
t here.

To be continued. | nean, the anal yses are
there. That's the benefit is the analyses -- you're
identifying what your assunptions are, the anal yses
you' re doing, and other people can weigh in on the
basi s.

And | don't knowif the -- | nmean, |' mnot

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

146

t he m ni ng engi neer expert on this, and | don't know
i f anyone here or at the Center wants to add anyt hi ng.
Raj ?

THE CENTER: This is the Center. W don't
have the staff here to add anyt hi ng.

MR. McCARTI N  Ckay.

MR. NATARAJA: Let me just -- this is Raj
Nataraja. | would like to add a clarification here.
The question of the static | oad has been exam ned only
to the extent that has an effect on the drip shield.
W have not yet done the analysis on the waste
package. That's nunber one.

And, nunber two, we believe that if the --
t he current design of the drip shields is such that --
at least the one that we analyzed is such that it
woul d buckl e under the anticipated static | oading.
And that will cause the load to be transferred onto
t he wast e package.

We haven't cone to that |evel yet, and we
have not gone to the actual analysis of the inpact on
t he waste package itself. It may or may not have an
i npact . That is sonmething that we are going to
conti nue to anal yze.

The second point about the issue of

backfill -- if you have backfill, the process of
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degradati on woul d not start at all, and that's howyou
woul d prevent the static load frominpacting on the
drip shield and not transferring the load further onto
t he wast e package.

So t he degradation process has to start,
and then continue with tinme. |It'll take hundreds of
years, we believe maybe even a thousand years.

So as Timpointed out, there are |ots of
assunptions and | ots of uncertaintiesinthe anal yses.
But the fundanmental issue is that based on sonme of the
anal yses, DCE has al ready changed sone of the designs
for the drip shield and strengthened sone of those
conponents. So the new design is stronger, and,
therefore, my not buckle wunder some of the
antici pated | oads.

So there's alot nore to be done. W have
considered this as one of the topics that we would
like to report to the commttee on in one of the
future neetings.

MR. McCARTIN. Although I will say, Raj,
for this to get high risk significance there was an
assunption that there would be damage to the waste
package. I mean, if -- right, potential damage.
Because if it was just the drip shield, that never

woul d have been hi gh.
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VI CE CHAI RVAN GARRI CK: So that's an

exanpl e of sonething that really has a | arge anmount of
uncertainty associated with it.

MR. MCCARTIN: Yes. And it's relatively
new, but it is changed from say, a year ago.

I nterns of radionucliderel ease rates and
solubility limts, dissolution of the waste formis
high risk significance. You'll see perfornmance of
zircal oy cladding. That's really in | ooking at DOE s
TSPA. As you know, we don't take credit for cladding
inours, but looking at -- there is a potential there
for the zircaloy in the DOE TSPA. And so that's an
exanpl e of | ooking broader than our own performance
assessnment .

Al so, you'll see down here criticality,
probability, and consequences. Lowri sk significance.

If 1 | ook at radi onuclide transport inthe
unsaturated zone, once again, there's no high risk
significance. There is the potential for neptunium
Once agai n, neptuni umshows up quite a bit, andthat's
-- in general, iodine technetium they my get to
receptor |locations first.

But as you' ve seen i n sone of our anal yses
we' ve done previously, iodine and technetium are

extrenely inventory-limted. Actually, the neptunium
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-- you'll see things conme in risk significance -- not
hi gh, but medi um-- because of its potential inpact on
neptuni um That general ly | arger doses, the potenti al
for themto occur are really due to the neptuni umand
not due to iodine and technetium

Al so, the saturated zone -- once again,
we're looking at the flow distance through the
al luvium as nmediumrisk significance. None for the
hi gh risk significance.

And | had these two slides here, both the
unsaturated zone and the saturated zone fl ow system
And Bob was right that there's -- we have no high risk
significance there. This is one of those areas -- and
"1l go back to some of the conments the committee
raised internms of, are you doing realistic anal ysis?
We struggle sonetines with the unsaturated zone and
saturated zone not being high. And they don't appear
significant in our analyses.

A question there that we're asking
ourselves and thinking about -- | don't know if
there's much we can do at this tinme, because of the
conplications. But isit duetothe sinplicity of our
nodel that actually if we had a nore sophisticated
saturated zone nodel, would the saturated zone flow

properties show up as nore significant?
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As you know, we have a sinpl e pi pe nodel .
It's a pipe nodel that goes right to the group --
very, very sinple. |If we included nore heterogeneity
-- and as everyone knows, saturated zone nodel i ng, you
can get very sophisticated, very intensive, three-
di nensi onal cal cul ati ons.

But here's one of those situations where
-- and this is where | think the discussions and the
di al ogue are useful is that the approach you have in
your PA <code is showing that it's not that
signi ficant. But actually, if you got nore
sophi sticated in your analysis, it mght have nore
significance. And it's just the depiction we have in
our TPA code is very sinple.

But you can get a sense of some of the
di scussions that you don't want torely nerely on your
results. You have to think through |ooking at the
abstraction you' ve used, etcetera, and there could be
-- maybe we'll do sone three-dinensional saturated

zone nodeling to get a better sense of howsinplistic

this is.

And | know, Dr. Hornberger, you brought up
the last time -- we assune the punping well intercepts
all of the radionuclides. Well, it's pretty hard to

doinreality. One mght | ook at Superfund sites and
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the punp and treat. It takes a lot of cycles to get
contam nants out of the ground. W assune that we're
100 percent effective.

But thereis -- now, the questionis, what
do you do, and how nuch resources do you want to spend
in doing that? But those discussions -- it's all part
of the thinking processinterns of identifyingthings
and their significance.

Well, as |I've tal ked about the transport
inthe saturated zone, retardati on of neptuniuminthe
alluvium it's one of those things that we rarely see
any doses in the first 10,000 years due to neptuni um
in our base case. It's all iodine technetium

But when you look at what's going on,
neptunium is one of those nuclides that has the
potential to cause significant dose. The fact that
we've -- it's del ayed beyond 10, 000 years. But if the
solubility limt changed, if you had nore containers
failing, alittle less retardation, what m ght happen
-- it's one of those things, you are counting on
t hi ngs keepi ng neptuni um beyond 10, 000 years.

Not surprisingly, low risk significance
things like iodine technetiumthat really have very
little retardation are not risk significant.

Vol cani ¢ di sruption of the waste packages
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-- well, probability we had as hi gh ri sk significance.
Some mght be surprised, the interaction of the
conduit and the repository, some of the different
scenarios possible for how many packages m ght be
di sruptive. It was only nmediumrisk significance.

It m ght change, potentially not changi ng
that much. It m ght be alower probability, so we had
medi umri sk significance. But the probability itself
was the nost inportant for this abstraction.

MEMBER LEVENSON: But, Tim in this case,
you're only | ooking at the probability. You haven't
gone back and | ooked at whet her t he consequences m ght
be off by a couple orders of magnitude, which would
change it from what its significance really is.
Because it doesn't get its significance from
probability; it gets its significance from
consequences.

MR. MCARTIN.  Absolutely. And we are
doing additional analyses wth respect to the
consequences, and that's absolutely correct. W're
trying to refine sone of those cal cul ati ons.

And | didn't showit -- it's in a backup
slide -- but we do have, in ternms of how nuch ash is
in an eruption, and the mass | oadi ng, how nuch of the

radi onucl i des are resuspended i n the dust | evels, are
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aspects of the consequence cal cul ation that are high
ri sk significance that, you're right, we are | ooking
at some of those assunptions and nodeling aspects.
yes.

MEMBER LEVENSON: Do we have data -- you
know, there's been a few hundred above-ground nucl ear
bonmbs det onated not very far fromhere. And there is
-- these were all done under conditions where there
was a | ot of data collection.

Do we have data on how efficient
resuspension really is as conpared to what a conputer
says it mght be?

MR. MCARTI N: Well, generally, we've
| ooked nore at anal og vol canoes rather than -- the
bonb bl asts put up alimted anount of dust, | assune,
al t hough 1" mnot an expert on that. But | know Britt
H Il at the Center went and t hey di d sone mass | oadi ng
nmeasurenents at some -- was it -- and | don't if John
Trapp -- was it Cerro Negro or -- Cerro Negro.

And so t here has been sone attenpt to | ook
at what we' ||l | oosely call representative vol canoes to
get a better sense.

MEMBER LEVENSON: Just out of curiosity,
how do you neasure resuspensi on of vol cano ash, when

you don't have a tracer like with the radi oactive
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materials? W're not talking --

MR McCARTIN:. Just the dust level. It
would be the dust Ilevel, and then there's an
assunption --

MEMBER LEVENSON: Yes, yes, yes. But if
you --

MR. McCARTIN:. There's assunption of how
much of the radionuclides are entrained in the ash.

MEMBER LEVENSON: Yes. But fromthe TSPA,
that original dose is not significant. The mgj or
significant contributor to dose arises just from
resuspension, and that's why | raised the question.

MR. McCARTIN:  Yes. The dust |evel --

MEMBER LEVENSON: The vol cano i s perfectly
good for initial, but that does not appear to be the
maj or dose. Major dose significance seens to comne
fromresuspended naterial .

MR. McCARTIN:. Absolutely. Yes. Thereis
a couple of nodels we have in the TPA code for the
dust level, and there's a decay with time to account
for the dust |evel -- would be the highest the year of
the event. But we do | ook for |Iike an annual average,
and it is sensitive to that value, and we are | ooki ng
at dust levels for things and dust levels in the

Nevada area, etcetera.
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Yes?

MEMBER RYAN: Tim is that one high risk
because resuspensi onis so uncertain? Resuspensionin
t he respirabl e range varies over orders of magnitude
fromany gi ven, you know, dust | oadi ng on a particul ar
area. So --

MR McCARTIN:  Sure. Well --

MEMBER RYAN: -- is that the driver, or is
it sonmething el se?

MR. McCARTIN: Yes. The dust level isthe
-- asfar asinall thecalculations |'ve | ooked at is
the primary driver for the dose. Now, thereis afair
amount of uncertainty.

MEMBER RYAN: Four orders of nmagnitude.

MR MCARTI N: Wwell, and also it --
remenber, it's -- there's a change versus tinme. It's
a tinme-dependent thing versus i mediately after the
event over tinme it changes and --

MEMBER RYAN: No, let's take the event out
of it just for --

MR, McCARTIN:.  Okay.

MEMBER RYAN: -- the fun of it.

MR, McCARTIN:  Yes.

MEMBER RYAN: And then |ook at what

happens once you get the initial passage and the dust
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settles out. Resuspension and inhalation of
resuspension will vary four orders of nagnitude based
on how you assune things |ike, you know, water vapor
and ot her --

MR, McCARTIN:  Yes.

MEMBER RYAN: -- dust settling on top of
t he dust you're interested in, and all of those ki nds
of things.

MR MCARTIN. Right.

MEMBER RYAN: | nean, there's a lot of
vari abl es there.

MR, M CARTI N: Yes. Yes. It's very
uncertain. But I'll say, once again, the Center has
been 1ooking at representative volcanoes or ash
deposits. | shouldn't say vol canoes. Ash deposits --
totry to get a sense of what the dust |evels night
be, but it is very uncertain. Absolutely. That's
part of the significance.

MEMBER RYAN: And | have no argunment with
it being highriskuntil youresolve that uncertainty.

MR, McCARTIN:  Yes.

MEMBER RYAN: But once you recogni ze it's
the uncertainty that's driving the bus rather thanthe
actual event itself, then you can turn your attention

to, how do you reduce the uncertainty?
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MR. McCARTIN: Right. And that's exactly

what -- |I'msort of excited about this menpo. Even
t hough we wote the conclusions today, as we tie the
guantitative analysis, why did we say, say, nmass
| oadi ng? And we gi ve you guys, and ot hers, here's the
nodel -- a brief explanation of the nodel and the TPA
code, the paraneter range, and you'll see t he range of
uncertainty, etcetera.

And that | think is a way to continue the
dialogue in a nore quantitative sense. | mean, |
realize that today it's nore qualitative, but the
desire is for everything we've put down here we have
a quantitative basis for what we've said.

And that is where | think the -- we can

really nmake sone progress on people saying, "Well

t hat doesn't nmke any sense at all." |f you do this,
this -- you know, or, yes, that |ooks about right.
And | think the discussions with that OCctober

deliverable, where we cantie it and give you a sense
of the uncertainty we have --

MEMBER RYAN:  Sure.

MR MCARTI N: -- over time with mass
| oadi ng.

MEMBER RYAN: Well, | nean, to nme -- |

nmean, it's ny own view, but ultimately that |eads to
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confi dence.

MR, McCARTIN:  Sure.

VI CE CHAIRVAN GARRICK: Tim if it turned
out that the probability of future i gneous events was
smal ler than 10°°, would it be on there?

MR McCARTI N No.

VI CE CHAI RMVAN GARRI CK: So does that
suggest that 10®% is kind of your threshold for the
likelihood of an event to be in the high risk
category?

MR. McCARTIN: Well, it didn't -- as M ke
indicated, it didn't get into that category. | nean,
it's primarily because of the consequences, or, as
MIt was saying, | mnean, if it was -- if the
probability was | ess than 108 it's screened out.

VI CE CHAI RMAN GARRI CK: Yes, | know.
That's why |'m - -

MR McCARTI N  Yes.

VI CE CHAI RVAN GARRI CK: -- raising the
guestion. Yes.

MR, M CARTI N: But it's the -- yes, |
nmean, right now the probability is -- appears to be
above 10®. And so it's an event that needs to be
consi dered. Wen it occurs, the consequences are high

enough. Even with probability weighting, it's on the
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order of amlliremor so, and it needs to be factored
into the anal ysis.

VI CE CHAI RMAN GARRI CK:  Yes. kay. | was
just curious if this had any influence on hel pi ng you
establish thresholds for high risk events.

MR McCARTIN:  No. No.

VI CE CHAl RVAN GARRI CK:  Ckay.

MR. McCARTIN: | cantalkrisk all day, of
course. But the next three slides are just summaries
of all of the ones, and | guess it -- | would prefer
to skip these three. They're there for conpl eteness
of the high risk ones. And | can go through them
qui ckly, but I guess | would prefer that -- just a
sunmary and yield to Jimto get to the risk ranking,
because | think I took as much -- you know, a fair
amount of tinme, so --

VI CE CHAI RVAN GARRI CK:  Ckay. Very good.
We may cone back to you if he | eaves us any tine.

MEMBER RYAN: Just one --

MR, McCARTIN:  Sure.

MEMBER RYAN: -- as you pointed out, for
all of these summaries the devil is really in the
anal yti cal nodels that you use to support each one.
So we' Il be | ooking ahead to that.

MR. McCARTIN:. Yes, absolutely. And we
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certainly -- like | said, the desire is to have a
quantitative basis for all of -- not just the high --

MEMBER RYAN:. Right.

MR. M CARTI N: -- but the nmediunms and
| ows, vyes.

MR. DANNA: Can everybody hear ne?

Thanks. As Tim said, Timdiscussed the
risk insights baseline and its relationship to
perfornmance assessnent and t he quantitative anal ysi s.
What I'lIl dois I'Il discuss the application of that
baseline totherating of the risk significance of the
293 agreenents.

You'll recall that risk ranking the
agreements was the focus of the first risk insights
initiative. W presented the prelimnary results of
that first exercise tothe commttee in April of |ast
year. That first exercise attenpted to risk rank the
agreenents i ndividually, without anintegrated system
| evel understanding of the risk significant i ssues of
t he system

VWiile that was considered to be a
successful communi cation exercise, it was recommended
that we repeat the exercise wth nore of a
quantitative basis.

So this second ri sk insights exercise was
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initiated in COctober/ Novenber of 2002. The i ntent

there was to first devel op the ri sk i nsights baseli ne,
which provided the system perspective for the
guantitative basis, and then fromthat derive the risk
ranki ng of individual agreenents.

Alittle background on the Comm ssion's
SRM During the waste arena briefing in March of this
year, the issue of prioritizing the agreements was
rai sed by the Comm ssion, and specifically how that
prioritization wouldberelatedto risk significance.

The Conmi ssionissued astaff requirenments
menor andum on March 19th, and in that SRM they
requested that the staff provide to them the risk
significance rank listing of the agreements based on
the risk insights initiative.

Inthat SRM t he Comn ssi on al so request ed
a ranking of the anticipated staff effort and
anticipated technical difficulty for the agreenments.
And the Commi ssion asked that these rankings be
expressed in terns of [ow, nedium and high.

Now, to do this, we turned first to the
risk insights baseline. W felt that the baseline
provi ded the i ntegrat ed system | evel understandi ng of
the risk significance of the various technical issues

associated with the system Essentially, as Tim
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di scussed, the baseline we feel is the synthesis of
what we know based on our experience to date,
primarily based on perfornmance assessnents and ot her
supporting cal cul ati ons.

W t hought t hat by devel opi ng t he basel i ne
first we'd be able to create the story expl ai ni ng what
we know and why we have certain positions on what's
i mportant and what's not inportant.

We took this integrated approach, as was
di scussed earlier today, because the staff felt that
t he ri sk significance of individual agreenents shoul d
not be evaluatedinisolationwthout the system| evel
perspective. And also, that the risk significance of
an agreenment cannot always be evaluated with a
quantitative risk cal cul ation

As Tim discussed, the performance
assessnent staff who participated in devel oping the
risk insights took a first cut at rating the
agreenments. The agreenents were grouped i n techni cal
areas, and i ndivi dual staff nenbers went throughtheir
areas of expertise and drew relationships fromthe
ri sk i nsights baseline that Timhas summarized to the
i ndi vi dual agreenents.

These ratings were then reviewed by the

engi neeri ng and geosci ences staff, in nuch the sane
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way that the risk insights baseline itself was
devel oped.

Now for the results. This process led to
41 of the agreenents being rated as high risk
signi ficance, 92 were rated as nmedium risk
significance, and 160 were rated as low risk
signi ficance.

Two things to keepinmnd. One, thisis
a broad ranking of risk significance. It's described
by ratings of high, nedium or low As you nentioned
earlier, there was no quantitative demarcati on point
bet ween hi gh and nedi um nediumand -- we didn't feel
that we -- that that is something that's doable on an
agr eenent - by- agr eenent basi s, because of t he nat ure of
the agreenents. But we, instead, related it back to
t he system perspecti ve.

To fully understand the rankings for
i ndi vi dual agreenents, one would turn to the risk
insights baseline for this integrated system
per specti ve.

First, [ 11 di scuss the high risk
significant agreenents, and then |'Il discuss the
medi um and | ow risk significant agreenents.

The high risk significant agreenents are

specifically related to high risk significant
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insights. Aswiththeriskinsights, these agreenents
are related to features, events, and processes of the
system that could affect a l|arge nunber of waste
packages.

They coul d significantly affect rel eases
fromthe waste package or could significantly affect
the transport of radionuclides. Those are the sanme
three points that Ti mmenti oned i n devel opi ng t he set
of high risk -- high significant insights.

Thirty-four of the 41 high risk
significant agreenments were related to the technica
basi s supporting DCE' s under st andi ng and
representation of the post-closure repository in six
techni cal areas. In the next slide I'll summarize
t hose six areas.

The other seven of the high risk
significant agreenents are related to general post-
cl osur e performance assessnent i ssues consi derati ons,
and precl osure safety anal ysis.

VI CE CHAI RMAN GARRI CK:  So i s that saying
that the 34 -- the primary i ssue thereis uncertainty?
Because you didn't receive sufficient evidence from
DCE to consider them going into another level? So
is --

VMR DANNA: That's both the technical
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basis and uncertainty that may be related with the
technical basis. It would depend on the individua
agreement. |If the technical basis is not clear, or we
don't necessarily agreewith their technical basis, we
woul d ask -- there may be an agreenent to ask for nore
i nf ormati on.

| f there's enough uncertainty, we may not
di sagree, but we may feel the | evel of uncertainty is
great enough that it warrants additional information.

VI CE CHAI RVAN GARRI CK: Okay. So it's
bot h an acceptability --

MR DANNA: It's both.

VI CE CHAI RMAN GARRI CK: -- of the
techni cal basis as well as an uncertainty.

MR. DANNA: That's right. As Dave pointed
out, the agreenments -- they vary greatly in their
nat ure. They cover a lot of different pieces of
information. Some get at the technical basis, but
ot hers resolve uncertainty issues.

VI CE CHAI RVAN GARRI CK:  Thank you

VR, DANNA: | mentioned that 34 of the
hi gh ri sk significant agreenments were rel ated or coul d
be grouped into six post-closure issues. These are
the six issues, and we've al so included a nunber of

agreenents within each i ssue. And this should match
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up pretty well with what Ti m presented.

First, there's agreenents related to
corrosion of the drip shield and the waste package,
i ncluding the chem stry of the water contacting the
drip shield and the waste package. And there were 18
agreements in that area that we considered to be of
high risk significance. WlIl, no surprise there.

The second would be the nechanica
degradation of the drip shield and waste package due
to long-term degradation of drifts. That was the
i ssue that was discussed earlier regarding the rock
fall. And there are actually six agreenments that
address that issue.

Third woul d be the effects of in-package
chem stry and t he di ssol uti on of the waste form This
was that second point -- agreements or issues that
could affect the release of radionuclides fromthe
waste form We identified four agreements directly
related to that topic.

Nunber four, radionuclidetransport inthe
saturated zone. There were two agreenents related to
that area. Probability of vol canic disruption of the
repository, one agreenent. And entrainment and
transport of radionuclides involcanic ash, there were

t hree agreenents.
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Those are the 34 agreenments we consi dered
to be of high risk significance related to post-
cl osure nodel abstractions.

The remai ning seven -- of the remaining
seven, six are related to general PA -- performance
assessnent i ssues, primarily eval uati on of reali smand
conservatism and the representati on of uncertaintyin
their nmodels. And they are broader issues; they are
not related to any specific technical area.

And, finally, the | ast agreenent that we
consi dered to be of highrisk significance was rel ated
to preclosure initiating events, specifically the
consi deration of aircraft crashes.

"1l just note that of those 41 high risk
significant agreenents, four are already conpleted,
and six are in review

VI CE CHAl RVAN GARRI CK:  Are either of you
prepared to go out on a linb and say which of the 41
you are nost concerned about?

(Laughter.)

MR. DANNA: That's the high and higher,
hi ghest - -

(Laughter.)

Tim are you prepared to go out on alinb?

No? | think at this point we had -- we felt we had
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enough i nformationto provide the informationthat the
Conmmi ssi on was asking for interns of high, medium or
| ow.

VI CE CHAI RVAN GARRI CK: Yes. | wasn't
nmeani ng the top one, but maybe the top three or four
to give you a partial way out.

(Laughter.)

l"'min a position --

MR. MCARTI N: Not to duck things --
generally, | think we would | ook at the corrosion of
t he waste package, where there's 18 agreenents. You
know, as a group, that's probably the one that cones
out the nost significant.

MR. DANNA: Moving on to the nmedi um and
l owrisk significance agreenents, these are generally
related to information that's supportive of the high
ri sk significant agreenents. Let's say rel ated maybe
not primarily but secondary, or they may be related to
| ess risk significant features, events, and processes.
O they are needed to provi de baselineinformtion for
the repository system

Ni nety-two medium risk significant
agreenents, requested information expected to have
sone influence on risk estimates. Tim pointed that

out in his presentation. They need to support high
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risk significant agreenents, as | nentioned -- and
t hey may address the area of significant uncertainty.

The low risk significant agreenents, of
whi ch t here were 160, whil e they requested i nformati on
that may have little effect on the risk estimtes, we
feel that they're still necessary to provide nore
routi ne baseline information of the site. And we want
to enmphasi ze here that even though this information
may not be considered of high risk significance, we
feel it's still necessary and fundanental to
supporting an adequat e under st andi ng of t he repository
system

We don't equate |l owri sk significancew th
not being necessary. And | think DCE nentioned they
do have every intent of providing information to
address all of the agreenents.

Now, | just want to, in the fewremaining
slides, discuss the next steps. The path forward for
conmpleting therisk insights initiative -- as you all
know, we provided the risk insights baseline, the
ranking of the agreenents, to the Comm ssion on
June 5th. Andy nentioned that we consider this to be
executive sunmary.

W're here today briefing you on our

status and progress of this task, and we | ook forward
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to your feedback, so that we can i ncorporate any areas
t hat you have into the final report.

We hope to conplete the final report by
October, and this draft insight -- risk insights
report would include the baseline, but also, nore
importantly, the documentation of the supporting
quantitative information for the risk insights that
Ti m summar i zed.

W'|ll also include in that report the
ranki ng of the agreenents. And while we provided that
to the Commission in June, we may find as we nove
towards October, we may have to nmke sone ninor
nodi fications.

In parallel with conpleting this report,
we intend to incorporate what we have found. W'l
incorporate these risk insights into the -- our
prelicensingissueresolutionactivities, specifically
novi ng towards conpl etion of the agreenents.

How can we do this? W can do this in
several ways. One, we can use the risk insights to
guide the level of steadfast effort that should be
expended in review ng the particul ar agreenents. W
can also use it to guide our need for additional
i nformati on requests fromDOE. And, third, in terns

of schedul i ng, recei pt of agreenents, and prioritizing
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our reviews, we can use this to determne when
mul ti pl e agreenments come i n where we shoul d focus our
resour ces.

Additionally, we think we can use the ri sk
insights baseline to identify areas for discussion
with DOE in terms of prelicensing interactions,
techni cal exchanges, as | said, requests for
additional information, but also |ooking at and
evaluating their schedule for conpleting the
agreenents.

One of the concerns the Conm ssi on had was
that the nost inportant agreenents, those of highest
ri sk significance, woul d be bunched to the end, and we
woul dn't have time to incorporate that. So while we
don't have control over that process, we'll certainly
| ook at how those agreenents woul d be received over
the next year and see how things mght line up to
avoid any kind of train weck.

In a broader sense, we think the risk
insights baseline is inportant, not just for this
exerci se of ranking the agreenments, but we think it
has a nore fundanental inportance throughout the
prelicensing and licensing process. Duri ng
prelicensing issue resolution, as | stated, it can

gui de us in our agreenent closure activities, and in
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requesting additional information, and in guiding
exchanges with DCE

But beyond prelicensing, we feel that this
is auseful tool in conmmunicating our understandi ng of
the repository system-- what's i nportant, what's not
i mportant, or what's less inportant, | should say --
comuni cating that both internally and externally.

And al so, we thinkthisis afirst stepin
providing a useful basis for conducting the risk-
informed |icense application review as described in
t he Yucca Mountain review pl an.

Finally, in closing, first, we'd like to
t hank you for this opportunity to discuss our status
and progress with you, and we |ook forward to your
comments, to incorporate those into our Cctober
report.

And | want to reenphasize two inportant
points. One is that the risk insights baseline is
i ntended to be a reference point for both prelicensing
and post-licensing activities. But al so, that as
anal yses are conducted and new i nformati on becones
available, it's our intent torevisit and revi se and
update these insights, that this is not a static
process but it's a dynami c set of insights that wll

change as technical information and quantitative
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anal ysi s becone avail abl e.

And with that, thank you for your tine
this afternoon.

VI CE CHAI RVAN GARRI CK:  Thank you

Conments fromthe conmttee? GCeorge?

CHAl RVAN  HORNBERGER: Tim used the
nmet aphor that this is in some ways like witing your
concl usi on of your nystery novel before you wite the
novel . And, of course, that then leads to the
guestion of whether or not this puts pressure on you
to suppress any evidence that the butler was indeed
i nnocent .

(Laughter.)

MR. DANNA: No. In fact, we -- that's why
we enphasi zed -- we fully recognize this will evol ve.
And while we provided this to the Comm ssion in June,
| think inthat letter we state that this nay change.
This is not the |last word.

MR. McCARTIN:  Yes. This was not intended
to beaself-fulfilling prom se. As we go through the
anal yses, if things change, they change. And we were
careful to point out to the Conm ssion that, you know,
this is -- you' ve got a snapshot right today of what
our thinkingis. As it evolves, we would expect that

i f things change drastically we woul d go back to the
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Commi ssion and let them know, and let other
st akehol ders know t hat .

But it -- you know, the biggest thing, |
mean, information continues to conme in fromDOE W
continue to -- as you know, the TPA 5.0 code is --
soon will be ready to use. W're going to get
addi ti onal insights.

Sone of the things -- and | guess I'l]|
point to -- one of the itens | didn't point out, but
the failure node of the degradation of the waste
package i s sonething we do not have in our TPA code.
We have a nodel that when it starts to | eak, they al
| eak the same. It doesn't matter whether it was a
juvenile failure, whichis alittle stress corrosion
crack on a weld, or a big corrosion hole, or a big
rock going through it. They all |eak the sane.

And we t hought, you know, we probably --
we're |l ooking at revising that, that there shoul d be
-- gee, early on, if it's just juvenile failures,
these little cracks, it should have a different water
i nfl ow node than others. So there's things |ike that
that are going to continue to cone into the code, and
we'll see how -- whether it's a big inpact or not.

CHAI RVAN HORNBERCGER:  The ot her t hi ng t hat

I"m curious about is nmaking a link to the
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presentations we heard this norning. So, in fact, now
what you've done is risk ranked the individual 293
agreenments. How do you see this playing out wth
integrated or bundled -- or whatever the termwe're
going to use is -- agreenents?

MR. DANNA:  Well, | think -- not know ng
too much about the bundling, but the bundling -- a
particul ar bundl e woul d i ncl ude bot h hi gh, medi um and
| ow ri sk agreements, depending on the area. \What |
don't think we saw was the rank of individual
agreenent s.

| think we took a different approach when
we started fromthe big picture, identified what was
i mportant, and then bundled agreenents or ranked
agreenents in that way.

VI CE CHAl RMVAN GARRICK: M It?

MEMBER LEVENSON: Yes. As is sonetines
the case, | get hung up on a word. | think we all
under st and - -

VI CE CHAI RVAN GARRI CK: Usually it's
"risk."

(Laughter.)

MEMBER LEVENSON: Il think we all
under st and, and nay have been t he ones that originally

encouraged this activity, to look at what are the
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potential high, nmedium and low risks, as a way to
focus resources, to make sure what you | ook at.

What sonehow has di sappeared fromall of
the slides is that word that all of these are
potential. Thisis a-- | nean, we don't understand
that -- this is a public neeting and a public record.
And | think we need to nmake it clear that, in fact,
that's all they are.

If you delete the word "potential,"” and
you say you know what is the high, nmedium and | ow
t hen why are you asking for nore i nformati on? | nean,
t he whol e reason for doing the analysis and getting
nore information is to determ ne which of these, in
reality, may be a high risk.

There may be sone things that you had
listed as a lowrisk that when you get the rest of the
i nformati on and do the analysis you're going to nove
themup. And so |l -- you know, it's not an inportant
word for communi cati on wi th us, because we understand
and we know. But it seens to me that for the public
record we really need to clarify that this is at a
point in time, this is a potential rating to help
guide priorities and focus.

VI CE CHAI RVAN GARRI CK:  Thank you

M ke?
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MEMBER RYAN: My cautionis alongthe sane

lines. First of all, | thinkit's very insightful and
systematic in its nature, and that's very positive
because, again, you can comruni cate fromone anal yst
to another | think a lot nore effectively when you
have a tool that's useful

But like MIt, you know, often we talk
about projected doses, and we drop projected -- and we
tal k about doses as if they're actual and real. So |
second t he caution that we need to make sure we don't
drop our nodifiers.

And when we're -- you know, and | think in
a good way getting excited about a particul ar issue
and evaluating it, we have to recognize that it's not
a guaranteed event or a happeni ng. But it's just
somet hi ng to eval uate because of a potential that you
continue to carry that forward. But other than that,
it | ooks real good.

| guess maybe it's a question to you,
John. Are we going to get another -- or to you, Tim
Are we going to get a chance to |look at a draft of
your report before it's turned in in Cctober, or
what's -- how does that play out in your view?

MR. M CARTI N: Well, | guess | hadn't

real ly thought about it. But --
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MEMBER RYAN:. We're hearing your update,

but |i ke we agreed that the nunerical details of -- of
the assessnment are probably what are really very
interesting to us.

MR McCARTIN:  Sure. Yes.

MEMBER RYAN: So maybe it's | ooking at
that part of it again. | don't know. ['"m just
asking, is that possible, or we should do that, or --

VI CE CHAI RVAN GARRI CK: | thi nk that woul d
be very good, if we could get access to it.

MR. CAMPBELL: As we develop this report,
we' |l ook for the appropriate opportunity to where it
has cone together enough that it's useful to the
commttee to be able to see all of the elenents there
in the report. If we give it to you too early,
obviously, thenit's -- you' re comenti ng on sonet hi ng
that's in flux.

MEMBER RYAN: Ri ght.

MR. CAMPBELL: But we'll look for an
appropriate opportunity to provi de that report to you.

MEMBER RYAN: And | guess | say that in
responding to the question of, you know, getting our
feedback is really | ooking at the report rather than
just the final chapter, knowi ng the m ddle chapters

are still in progress would be -- probably be a good
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pl ace for us to be.

MEMBER LEVENSON: And I'd like to add
sonething to ny conmment. Tim | hope you appreciate
that the reason -- one of the reasons for ny conment
isl think this work i s very good, and that peopl e are
going to be referring to it. And, therefore, it's

nore i nportant that the public record make cl ear what

it is.

MR. McCARTIN: Absolutely. The point is
well taken. And it's a useful -- it conmes at the
right time, because, obviously, as -- as we're

starting to wite chapters or wite sections and
provide -- it's good to give that context. You're
absolutely right. And these are potential estimates
of risk significance, yes.

VI CE CHAI RMBN GARRICK:  Tim there's one

-- you spoke earlier about getting sone feedback from

the commttee, and | think you' ve gotten sone
excel l ent i deas. And | have one that | nmay not
articulate very well, but it is something that | think

woul d bring a lot nore credibility to the claimthat
t hese rankings are really risk-informed.

And as | read your summary docunent, your
baseline risk summary docunent, the summaries were

excel | ent. You outlined the issue, and then you
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di scussed the issue. But what was m ssing was that
each issue was kind of discussed in a stand-al one
i sol ated sense.

And I'mstill strugglingw ththe issue of
i nkage to the one thing that is the best supporting
evi dence you have of context -- nanely, your risk
assessnment. And that is not really addressed in these
sunmari es.

For exanmple, if | look at a risk
assessment as a structured set of scenarios, and |
want to -- and I'mtold that the degradati on of the
engi neered barrier systemis a high risk issue, then
what |'m looking for in the structured set of
scenarios is how often the degradation of the
engi neered barrier system appears as an event.

And that gives nme sone real evidence that
t hese guys know what they're tal king about, because
it's very nmuch tightly anchored to the one analysis
that they did that is for the purpose of providing
cont ext .

And | think that if there's any way you
could introduce nobre connections with your risk
assessnent, with your TPA | think it would add a | ot,
especially nowthat you' re in the domain of tryingto

i mportance rank, which | agreewith all of the menbers
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that this is -- this is very valuable work. This
brings clarity and insight to the process that, you
know, we haven't had before. But | do think thereis
sonet hi ng m ssing here.

MR. McCARTIN.  Yes. Yes. That's a good
comment, and it's -- as you know, | think for the past
year or so we've been coming to you with sone of work
right on our cutting edge.

VI CE CHAl RMAN GARRI CK:  Ri ght.

MR. M CARTI N: Yes, it's sonething to
t hi nk about, and --

VI CE CHAI RMAN GARRI CK: It all relates to
the cross-cutting and integration that is -- goes on
here, and that you eventually want to get out of your
per f ormance assessnent.

MR. McCARTIN: Right. And you're right,
that's -- it's sonmething to think -- you're right.
That tie to the linkage through is not there, and,
yes, we need to work on that. Yes, that's useful.

VI CE CHAI RVAN GARRI CK: | think earlier in
t he day we had sonebody i n t he audi ence that wanted to
make a comment. And | think we'll ask them to
announce their name and affiliation and give us their
commrent .

MR, MALSCH: Yes. Actually, | just had
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two questions. |'mMarty Malsch. |I'mwth the | aw
firmof Eagan, Fitzpatrick, and Mal sch. W represent
t he St at e of Nevada on Yucca Mountainrelated matters.

| have two questions, onetothe NRC staff
and one to DOCE. And the one to NRC staff is as
follows. | can understand how a risk ranking of the
KTl's woul d be useful in prioritizing staff resources.
But | urking behind the scenes here, | infer also the
concept that a risk ranking of the KTls could dictate
t he contents of an eventual |icense application.

And so nmy question to the staff is: what
staff interest in public health and safety is served
if arisk ranking of the KTls | eads to an application
which is less conplete in ternms of issue resolution
than it mght otherw se be?

And | ask that question because, although
ordinarily it would nake no difference whether a
matter is resolved in the preapplication phase or
afterwards, in this case, once an application is
accepted for docketing, the staff revieww || be under
a statutory time deadline, inwhich case if there are
surprises and things which are -- were believed to be
of a Jlow significance turn out to be high
signi ficance, now they have to be resolved during a

strict tine deadline.
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And so it would seemto ne it would be in
the staff's interest to have an application which is
nore conplete than not. And so | wonder what staff
interest would be served in that event if the KTI
priority rankings are used to encourage DOEto file a
| ess than conplete Iicense application.

That was ny question to the staff.

My question to DOEis this: it occurred
to me that if DOE is using its TSPA to risk rank
guestions about the essential validity of the TSPA,
that is assum ng sonme essential validity in the TSPA
itself, and so that pronpts nmy questi on whet her using
a TSPA to risk rank questions about the TSPA isn't
engagi ng in some sort of circular reasoning.

Thank you.

VI CE CHAI RVAN GARRICK: | don't know if
anybody i s here that wants to comment on behal f of the
NRC. But if -- they are certainly free to do so, if
they would |ike to.

MR. CAMPBELL: 1'mgoing to take a stab at
answering the -- actually, Janet is there, so |I'm
going to defer to Janet.

M5. SCHLUETER: Well, 1'd Iike to nmake a
coupl e of comrents froma programperspective. And it

addr esses sone of the EPRI conments earlier today, and
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that is that our position on the inportance of the
agreenents has not changed, regardl ess of the outcone
of our risk exercises.

They're still inportant. We still believe
t hat regardl ess of whether they' re ranked | ow, nedi um
or high, they still need to be addressed prior to the
license application. And doing so wll help ensure
that the license application is conplete.

| think we all heard this norningthat the
Department of Energy intends to explicitly address all
of those agreenents as part of the grouping effort
that wll take place between now and Iicense
application. That's a neweffort. W just received
that letter [ast night. W haven't had the chance to
digest that information. W wll be doing so.

W intend to have publicinteractionswth
t he Departnent of Energy to discuss that. The risk
initiative is new It's new on the part of the NRC
The DCE has just received the staff's response to the
Conmmi ssion. That's dated June 5th. There is | earning
on their side that needs to take pl ace.

W need t o have t hese di scussi ons, so t hat
we can identify areas of differences, if youwll, in
approach, so that we can better understand those, and

have the transparency | think that we all need in
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noving forward in addressing all of these agreenents
prior to LA

So there's nothing in the NRC s approach.
| mean, we still consider all of the inportance to --
the agreements to be inportant and to be addressed
prior to LA It's just, as Tim and others have
descri bed, the | ow, nedium and high could have sone
bearing on the level of effort, the resources, the
prioritization of whenthe work cones in, particularly
if we find that we received several groups together
t hat have a | arge nunber of agreenents contained in
t hem

W' |l certainly have to prioritize those
review, and it may as well dictate the level of
information that the Departnment of Energy chooses to
provide to us. And the neasuring stickis still: did
they neet the intent of the original agreenent? And
that's the judgnent that the NRCstaff will be making.

VI CE CHAI RVAN GARRI CK:  Thank you.

And it mght be one of the reasons for
t al ki ng about the process being a risk-inforned one as
opposed to a risk-based |icensing process.

From DOE, April, did you want to say
somnet hi ng?

M5. dL: Yes. Dr. Garrick, if | could
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just ask Bob Andrews to respond a bit about the
circul ar reasoni ng usi ng TSPA.

DR. ANDREWS: Yes. | think maybe it was
m sunder stood, but the TSPA analyses were not
answering the question of the technical bases. W' ve
tried to address the technical bases with additiona
information or corroborative-type information to
support the technical bases.

The TSPA-type anal yses were being used to
evaluate the significance, you know, of that
uncertainty and its potential significance to one
particul ar performance neasure -- that being dose --
not the underlying technical bases thenselves. So
t hat was bei ng addressed by ot her neans, if youwll.

VI CE CHAI RVAN GARRI CK:  Thank you

Frank, did you want to nake a coment ?

DR RAHN. Yes. Frank Rahn from EPRI

| wanted to reprise a little bit ny
comments fromearlier today. First of all, |I wanted
to conpliment NRCfor afine presentation, and | ots of
progress appears to have been nade in the | ast year or
sointhis area, which | find to be very encouragi ng.
And | think it's very inportant work.

Sonme of ny comrents this norning is at

EPRI we're trying to ook at risk with what | call a
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capital R which neans not only the subject at hand
but the greater risk. And there was a discussion a
few m nutes earlier about "potential risks," which I
t hink was well taken in terns of what we are | ooking
at .

But also, when we look at risk with a
capital R, we look at what | call real and present
ri sks, which are things |ike physical security. And
what's interestingto noteis -- on one of the slides,
things like airplane crashes were inportant to our
under st andi ng of the issue, and it was rated as a hi gh
ri sk significant issue.

So when you take into account the
capital Rrisks, and that includes things -- we worry
about things |ike fuel being stored above ground as it
presently is, which as | indicated represents a cl ear
and present danger as opposed to a potential risk, how
do you bal ance that off?

And partly it is to nove forward in an
expeditious basis in terns of the |icensing
application. 1'mnot aware of any |egal reason why
all of the low risk significant issues have to be
resolved prior to licensing to the LA itself, apart
fromthe agreenment that appears to exi st or does exi st

bet ween DOE and NRC on the issue.
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So, again, | raise the issue whether or
not froma total risk standpoint whether or not it
makes sense, or at |east we keep in the back of our
m nd whet her or not it's arequirenment that all of the
low risk issues have to be resolved prior to the LA
itself, or whether or not if there is sufficient
confi dence that they can be taken care of in the LA --
during the LA period prior tothe actual |icense being
i ssued, whether or not that would serve the greater
public good and public safety.

VI CE CHAI RVAN GARRI CK:  Thank you

April?

M5. GL: Dr. Garrick, | feel conpelledto
say sonmething, primarily on the basis of what M. Rahn
said this norning. | just wanted to reiterate that
DOE has plans in place to explicitly address every
singl e KTl agreenment on a schedul e that supports the
Decenber '04 license application submttal.

Now, a fewof the agreenents are schedul ed
for conpletion after 12/04. However, we prom se to
give the NRC a path forward for resolution to address
these itens prior to LA submttal. And | think I
mentioned earlier, | take the KTl agreenents very
seriously and personal |y, because ny nane is on a | ot

of the letters in which the KTl agreenents were nade.
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And | consider those to be commtnents between the
Departnent and the NRC

And | think for the purposes of public
perception it's very inportant that we maintain those
conmtnments, and that the Departnment nmaintain its
prom ses to address every single one.

We've just submitted a revised KTI
schedule to NRC. They just got it yesterday. They've
recently conpleted their risk significance ranking
results, which we've been [|ooking through wth
significant interest. Both agencies are going to have
to take tine to evaluate the approaches and see how
they affect what it is we're planning on doing.

The NRC s risk insight baseline is going
to be very helpful to DOE. And | really appreciate
the work that both Timand Ji mhave done on that. |
think it's very helpful to us. As | nentioned, we
| ooked at it with quite a bit of interest.

W're going to use it to refine our
approach and assist us to concentrate on what's
i nportant. But renenber, to us all of the KTI
agreements are inportant, and we will address every
si ngl e one.

Thank you.

VI CE CHAI RVAN GARRI CK:  Thank you
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MR. CAMPBELL: John, can | just --

VI CE CHAI RVAN GARRI CK: Yes. Andy
Canpbel | ?

MR. CAMPBELL: -- add one nore thing?
It's inportant to keep in mnd that all of the
agreenents that were made were based upon, if you
will, sonewhat of an integrated approach by the
various KTls to identify key issues. The agreenents
weren't just made out of thin air. They actually
represent a |large anount, over many years of staff
wor K.

And those agreenents, at that tinme they
were put together, it was felt that those were
i nportant to having a highqualitylicense application
inthe door. This risk ranking doesn't nullify those
agreements, but what it does is it tries to put all
293 into sonme context in terns of inportance.

But it was never our intent to renove from
the board a |arge nunber of agreenents sinply by
calling them | ow It's just they're lower in
i mportance than nediunms and hi ghs. And that's, |
t hi nk, where we view all 293 agreenents. They are
important, but they have differing levels of
i mport ance.

VI CE CHAI RVAN GARRI CK:  Thank you.
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It certainly has to be a confidence
bui | der to have the anal ysi s evol ve i n such a way t hat
you have high confidence that the nbst inportant
things are being ferreted out, and that you can
al | ocate your resources accordingly.

It seens that that's the logical thingto
do, and that you're devel opi ng sone basis for doing
just that -- and wi thout negl ecting any of the itens,
any of the 293, or 294 | saw once today, itens.

Al'l right. Any other questions, conments,
or what have you? You have been an excell ent set of
briefers. We are right on schedul e. And we got
through pretty nmuch what we wanted to, and we
appreciate it a great deal. And we |look forward to
hearing nore about this later.

kay. M. Chairman?

CHAI RVAN HORNBERGER:  Thank you, John.

We are going to take a five-m nute break.
W will no | onger be on the record. W won't need the
recorder. This will give people who want a chance to
not hang around and listen to us talk about our
reports a chance to leave. So a five-m nute break

(Wher eupon, at 4:17 p.m, the proceedings

in the foregoing matter went off the

record.)
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