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P-ROGCGEEDI-NGS
(8:30 a.m)

CHAI RMVAN GARRI CK: Good nor ni ng. Qur
nmeeting wll come to order. This is the third day of
t he 144t h neeting of the Advisory Conm ttee on Nucl ear
Waste. My nane is John Garrick, Chairman of t he ACNW
The ot her nenbers of the conmmttee are M ke Ryan, Vice
Chai rman, George Hornberger, and M|t Levenson. Ruth
Weiner is also with us at the neeting as an invited
expert, at |east she is supposed to be.

Today the committee will do a nunber of
things. Wew Il discuss risk-infornedregul ations for
NVBS, with representatives of the NWSS Risk Task
Group. W are going to receive an update fromthe
ACNW Sumrer Intern on her project, discuss the ACNW
Sept enber Retreat which is schedul ed during the 145th
nmeeting, and the conmttee visit in Novenber to Yucca
Mount ai n.

W are also going to discuss proposed
topics for the new ACNW neeting with the NRC
Commi ssioners, which is presently scheduled for
Cctober 23rd. And we are going to discuss proposed
ACNW reports on vari ous issues.

Howard Larson is the Designated Federal

Oficial for today's initial session,a nd the neeting
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5
i's being conducted in accordance with the provisions
of the Federal Advisory Committee Act. The committee
has received no witten conments or requests for tine
to make oral statenents from nenbers of the public
regardi ng today's session, and shoul d anyone wish to
address the conm ttee, please make your w shes known
to one of the commttee staff.

It is requested that the speakers use one
of the m crophones, identify thenselves, and speak
clearly and loudly so we can hear you.

| have a fewannouncenents | want to make,
a fewitens of interest.

On July 14, 2003, Dr. Bhagwat Jain and M.
Marvi n Sykes joined the ACRS/ ACNW staff as senior
staff engineers. They wll both be working
principally on ACRS issues.

Dr. Jain has been with the NRC for five
years. Currently he is a Project Manager i n Research,
Di vi si on of Engi neering Technol ogy. Prior to joining
NRC, Dr. Jain worked at Carolina Power & Light
Conpany, AES Corporation, and Sargent & Lundy
Engi neers.

M. Sykes has been with the NRC 12 years.
He is currently working in NRR, Division of Inspection

ProgramManagenent. Prior tojoi ning NRC Headquarters
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6

staff, he worked in Region Il and in Al abama Power.

Ms. Sonary Chey has been selected as
ACRS/ ACNWst af f secretary, repl aci ng Bar bara Wi t aker.
You'll get to know her very well. M. Chey has 13
years experience with the NRC, having | ast supported
the activities in the NRR Directorate of License
Renewal and Environnental |npacts. She reported
yesterday to the ACNW staff.

Ms. G | ena Monroe joinedthe ACRS staff on
June 16th as a sunmer intern. Currently, Glenais a
full-tinme Gaduate student attending North Carolina
A&T State University. She has a B.S. degree in
Conmputer Science and is presently majoring in
| ndustri al and Syst ens Engi neeri ng W th a
concentration in Human- Machi ne Syst ens/ Human Fact or s.
She is working with the ACRS as a Student Engi neer on
topics of Human Factors Engineering and Hunman
Reliability.

Menbers may be i nterested to knowt hat t he
O fice of Nuclear Security and Incident Response
NSI R, announced the sel ection of Dr. Cynthia G Jones
as the Seni or Techni cal Advi sor for Nucl ear Security.
She wi Il be advising NSIR on a conprehensi ve range of
radi ati on protecti on and nucl ear safety i ssues rel at ed

to honel and protection and incident response.

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

v

On July 18, the Wi te House announced t hat
the President intends to nomnate John Joseph
G ossenbacher of Illinois, to be a Menber of the
Nucl ear Regul at ory Conm ssi on, for the renmai nder of a
five-year term expiring June 30, 2004. Upon
confirmation, the President intends to designate him
to be Chai rman of the Nucl ear Regul atory Conm ssi on.
Vi ce Adm ral G ossenbacher has served inthe U S. Navy
since 1970 and currently serves as Commander of the
U S. Submarine Forces in the Atlantic.

Which brings us to our agenda for this
norning. This topic is R sk-Informed Regul ation for
NVSS: Status Report and Plans for Future Wrk, and
t hi s nust be our rooki es' week because t he | ead nenber
onthisis Mke Ryan. Mke is |ooking forward to the
next nenber of the conmttee so that he is no | onger
referred to as the rookie but, Mke, this is your
time, so would you | ead our discussion on this.

DR. RYAN:. Yes, indeed. Thank you very
much, M. Chairman. Il will still be the tallest
menber .

We are going to be infornmed this norning
on risk-informed regulation for NMSS. W have a t eam
of three folks who are going to be presenting.

Christiana Lui will be introducing her colleagues,

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

8

Raeann Shane and Al an Rubin, and will | ead us off with
their presentation. Good norning, all, welcone, and
thank you for being with us this norning. | think

everybody has a set of the handouts.

M5, LU : Good norni ng. My nane is
Christiana Lui, Section Chief of the NMSS Ri sk Task
G oup. | have with ne at the table today Raeann
Shane, on ny right, a Health Physicist on the NVSS
Ri sk Task Group, and Al an Rubin, onny | eft, a Section
Chief in the PRA Branch in Research. Dennis Danon
(phonetic), the Seni or Level Advisor for Assessnent in
NVSS, over there, and Ed Chow, a Senior Project
Manager in PRA Branch in Research, on the right hand
si de of Denni s. Toget her, we would like to provide
you a briefing on the status and future plans for
risk-infornmed materialsinthewaste arena, and answer
any questions you m ght have.

Before we start, |l et ne just give you sone
i ntroductory remarks and val uabl e i nfornation.

As you are awar e, NMSS has been wor ki ng on
i npl enenti ng SECY 99- 100 and t he Conmmi ssi on directions
in associated SRM Because the wealth of know edge
and experience t hat Research has been devel opi ng ri sk-
i nformed approaches for the reactor arena, and NMVSS

has requested t he assi stance of Research in our risk-
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informng effort.

The ongoing work is challenging because
the diversity of NMSS' |icensee, the broad spectrumof
NVSS-regul ated activities, and the need to devel op
realistic guidelines and risk netrics for the wde
spectrum of application and |icensees. W want to
t ake advant age of the risk-infornmed approaches taken
inthe actual arena, but we al so recogni ze that those
approaches may not be directly applicable to the
mat eri al s and wast e application. Therefore, Research
and NMSS are working together to ensure that the
tools, data and gui dance devel oped will neet NVSS
needs and be applicable to NMSS situation.

In addition to case-by-case applications
of the risk-informed approach, we have also been
working on incorporating the |essons |earned and
devel oping guidance to assist the staff in
consistently and effectively applying the risk-
i nf ormed approach, where appropriate. In particular,
we ar e focusi ng on using the risk-infornmed approach to
help us address resource issues and issue
prioritization.

NMSS has seen the benefit of the risk-
i nf ormed approach on a case- by-case basi s, and expect

to continue to realize benefits by developing a
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10
systemati ¢ and transparent approach to risk-inforned
NVMSS regul atory activities.

We have been coordinating with NRR, OSTP,
OGC and Regions, various staff working groups and
steering conmttees such as the PRASteering Committee
and NVSS Ri sk Steering G oup. Althoughthisis awork
in progress, because the committee's views are very
val uabl e to us, we would | i ke to take this opportunity
to provide you a status report and the path forward,
and receive any feedback you nay have regardi ng our
wor k. A SECY paper on the sane subject has recently
been submitted to the Conm ssion.

If you view our work favorably, the
conmttee's letter of endorsenent to the Comm ssion
will certainly have a very positive effect on the
staff effort.

Unl ess there are any questions for ne at
this time, | would like to turn the presentation to
Ms. Raeann Shane. Raeann is the NVSS Proj ect Manager
for the risk-inform ng gui dance devel opnent wor k, and
she wll provide the detail on the status and our
future plans.

V5. SHANE: Good nor ni ng. My nane is
Raeann Shane, as Chris said, and | ama nenber of the

Ri sk Task G oup.
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11

(Slide)
The purpose of our briefing today, as
Chris nmentioned, isto provide the status and t he path
forward for using risk-informng inthe material s and
waste arenas, and to do that we are going to talk
about the status of the NMSS risk-informng
initiatives, the value of risk-inform ng NWVSS, our
plan for future work and, as Chris said, we'd also

like torequest the commttee's viewof our approach.

(Slide)
The rest of the slides I'lIl go over this
nmorning will provide you with an overview of the

i nformati on contained inthe SECY paper that was sent
to the Comm ssion on July 24th. The first slide
covers the risk-informed deci si onnmaki ng process. To
gi ve you sone background, one of the first things that
NVBS realized when developing its risk-informng
approach is that the ways in which risk information
woul d be used in NMSS woul d vary wi dely across NVSS'
di verse programareas. NMSS al so recogni zed that it
woul d not al ways be cost-beneficial for either the NRC
or licensees to performa risk assessnent in certain
ar eas. So, in light of this, we developed a
systenmati c process to determ ne when ri sk-inform ng an

activity a regul atory decision would be worthwhile.
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12
Thi s process consists of four steps, which are |isted
here and depicted graphically in the next slide, and
on our poster.

(Slide)

So I'lIl take you through that process
briefly now The first thing is we start out with
identifying regulatory i ssues or action alternative,
the top bl ock | abeled No. 1.

Then we nove on to Step 2 and apply our
screeni ng consi derati ons. The screeni ng
consi derations consider both the benefit and the
feasibility of using a risk-informed approach. To
assess the benefit of using a risk-inforned approach,
t he screeni ng consi derations test whether the use of
risk information would enhance safety, inprove
efficiency and effectiveness, reduce unnecessary
regul atory burden, or help to comrunicate a risk-
i nformed deci si on.

To assess the feasibility aspects, the
screeni ng consi derations test whether risk-informng
coul d be acconplished in a cost-beneficial way, and
exam ne whet her ot her factors such as |egislative or
judicial issues would preclude the use of risk
information. W have devel oped a gui dance docunent

for the staff use when applying the screening
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13
considerations, and | wll talk nore about that
gui dance docunent later in the presentation

So, if the activity is screened in, we go
on to Step 3, and risk information is eval uated and,
if necessary, additional risk information could be
devel oped. We have al so devel oped a gui dance docunent
for this step.

So then as we nove onto Step 4, the final
step is the decisionnmaking step. W are currently
devel opi ng guidance for this step as well and, in a
conpani on docunent, we are devel opi ng ri sk gui del i nes
for use in this final step. The guidelines are
currently a work-in-progress and, as shown in the
diagram the risk guidelines would be considered in
conjunction with defense-in-depth, adequate safety
mar gi ns, other conpeting risks, and cost-benefit
analysis in making the risk-infornmed deci sion.

In developing the risk guidelines for
NVSS, we have recognized that there are nmany
chal l engi ng i ssues due in large part to the diversity
of NMSS-regul ated activities andtothe potential uses
of the guidelines. W are |ooking at applicable
i nternational standards and gui des, rel evant donestic
experience including the safety goals for the reactor

program and the relationship to the principle as
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14
consi derations for devel opnent of these guidelines.
So that is the risk-infornmed process.

(Slide)

In addition to developing the risk-
i nformed deci sionmaki ng process and the associ at ed
gui dance docunents, the NMSS di vi si ons have al so been
actively wusing risk insights to focus resources
comensurately within activity safety significance.
Sonme exanpl es of this include in the fuel cycle arena
we have | SA reviews. NMSS has sharpened its focus on
saf ety and reduced | abor rate for | SArevi ews under 10
CFR Part 70, by using risk insights.

In the materials inspection area, we have
refocused the i nspectioneffort to address t he hi ghest
risk activities while maintaining overall safety and
savi ng resources.

In the high-level waste area, staff has
used, and continues to use, risk insights to resolve
i ssues. The details are describedinthe staff's Ri sk
I nsi ghts Report which you have previously reviewed.

In the deconm ssioning area, staff is
conpleting a project to consolidate, update and ri sk-
inform the policies and gui dance of its
decommi ssi oni ng program The project i nvol ves revi ew,

consolidation and revision of all existing NVSS
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15
deconm ssi oni ng gui dance docunents, decomm ssioning
techni cal assi stance requests, deconm ssioninglicense
condi ti ons, and al | deconm ssi oni ng generic
comruni cations i ssued over the past several years.

In the spent fuel project area, staff has
used quantitative risk insights and reduced
unnecessary conservati smw th better data and anal ysi s
on the issues associated with the storage and
transportati on of high burn-up fuels.

So, in addition to the previous exanpl es
that illustrate howthe staff has successfully applied
ri sk insight, nore conprehensive efforts are currently
underway i n NMSS. For exanpl e, spent fuel storage is
an area where NMSS believes there is potential to
reduce unnecessary regul at ory burden whi | e nmai nt ai ni ng
safety.

Accordingly, the staff has initiated an
effort to risk-inform standard revi ew pl an gui dance
for certifying casks for the dry storage of spent
fuel. In this effort, NVSS has been review ng the
draft pil ot PRAof a dry-cask storage systemperforned
by the Ofice of Research, to identify risk insights
that may have applicability to current |icensing and
certification requirenents in inspection program

NVBS will give a presentation to you on the PRA in
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Cct ober.

In a simlar effort in the fuel cycle
area, NWVSS expects that risk insights gained froml SA
reviews wll assist the staff in conducting the fuel
cycl e oversi ght program NMSS' | ong-termobjectiveis
to have the licensing, inspection, assessnent and
enforcenent prograns involved, to becone nore risk-
i nformed and performance-based t hrough appl i cati on of
risk information contained in the | SAs.

The third exanple is in the area of
control of sources, where the primary consi derati on of
t he ongoi ng activitiesis security. Infact, NMSS has
considered risk insights and, in working with the
Depart nent of Energy and Agreenent States, has defined
radi onuclides and thresholds of concern based on
rel ati ve hazard and attracti veness for nmal evol ent use.
This information will be used as a basi s for proposing
conpensatory neasures in the materials arena. This
study will provide insights into the broader question
of how risk information m ght be used to re-eval uate
the seal ed source and device review process, or to
refine categories of exenpt general and specific
byproduct |icensees under 10 CFR 30, 31 and 32.

The efficiency and ef fectiveness

initiative will exam ne t he I'i censing and
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certification prograns across the office, toidentify
opportunities for efficiency and effectiveness
I nprovenent.

(Slide)

As | nmentioned earlier in going over the
ri sk-inform ng process, we are devel opi ng a systemof
gui dance docunent to help the staff apply the risk-
i nformed process consistently and effectively. The
first in the series is the screening considerations
gui dance docunent. This guidance will help the staff
use t he screeni ng consi derations to determ ne whet her
a regulatory issue is anenable to a risk-inforned
appr oach.

The next document is the risk assessnent
gui dance docunent. It will provide gui dance on such
areas as how to determ ne the appropriate depth and
scope of an analysis, how to determ ne who the
recipient of riskis, and treatnent of uncertainties.

The ri sk guidelines docunent is intended
to be a conpanion to the risk-infornmed deci si onnaki ng
docunent and wi | | provi de the techni cal background and
basis used in the devel opnent of these guidelines.
The guidelines are intended to provide a neasure or
benchmark which will serve to facilitate consistent

ri sk-informed decisionmaki ng and greater coherence
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across NMSS.

And, finally, we have the risk-inforned
deci si onmaki ng gui dance docunent, which will be used
inthe final step of our risk-inform ng process. The
docunent will focus on the unique aspects of NMSS-
regul ated activities, whileleveragingthe experience
gained fromrisk-informed regulation in the reactor
ar ena. Principles from Reg Guide 1.174 and NUREG
BRO058, the Regul atory Analysis CGuidelines, will be
consi der ed, as appropriate, to support NVSS
deci si onmaki ng needs for its very diverse |licensee
base.

DR. RYAN: Excuse ne for interrupting, but
this mght be a good tine to ask this one. Do you
have a rough schedul e f or t hese gui dance docunents and
when they will be com ng out?

M5. SHANE: Yes, | think that's the | ast
thing we're going to do here.

DR. RYAN. Al right. Thanks.

M5. SHANE: And, | astly, we are conducting
pilot studies to test the concepts and net hodol ogi es
| aidout inthe risk-infornmed deci si onmaki ng gui dance
docunent. One exanple of a pilot study that we are
conducting fromthe materials arena is the eval uation

of chem cal agent detectors owned by the U S. Arned
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Services. These chem cal agent detectors use snal
gquantities of radioactive material in seal ed sources
to detect the presence of hazardous chem cals. These
devi ces are subject to | oss because of their use in
field training and conbat situations. The pilot study
wi || evaluate the control and accountability of these
devices using risk insights, and will |ook for any
possi bl e holes in the gui dance docunent nethodol ogy.

Pilot studies will also be conducted for
issues in the fuel cycle area and spent fuel area.
Use of the concept laidout inthis systemof gui dance
docunent wll result in targeting case-by-case
i nprovenents to the regulatory activity being
addressed rather than wholesale reform and wll
facilitate consistent transparent well-docunented
ri sk-i nformed managenent deci sions in NVSS.

(Slide)

| mpl enmentation of the risk-inforned
approach to-date has led to an inproved focus on
safety, effectiveness and efficiency, and reducti on of
unnecessary regul atory burden on a case- by-case basi s.
Continuation of this work will further realize these
benefits, and will ultinmately |l ead to i nprovenents in
comruni cation, greater transparency, and greater

consi stency and coherence for NMSS activities.
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Experi ence has shown t hat a ri sk-i nformed approach can
i nprove both safety and efficiency at the sane ti nme by
focusing resources on areas where they are nost
needed.

(Slide)

So, as | have just discussed, NMSS has
seen benefits from risk-informng its regulatory
activities, and we intend to continue this work inthe
foll owi ng way: W will identify NMSS regul atory
activities anenable to a risk-infornmed approach. W
wi Il develop the necessary risk netrics, nethods,
data, guidelines, and gui dance docunents. W w ||
assess the inplications for the public, NRC staff,
i censees, and Agreenent States, and the divisions
will determne the priority, plan, and schedule for
i npl enentation of the risk-infornmed approaches. W
wi Il al so devel op and conduct staff training in risk
assessnent techni ques and ri sk-i nform ng net hodol ogy,
as necessary.

(Slide)

The proposed schedul e for our near-term
activity is, in January we wll 1issue the risk-
i nf ormed gui dance docunent for internal coment, and
thisw Il include updating the gui dance docunent based

on the results of the pilot studies that | described
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earlier.

Inthe spring, we will brief the ACRS/ ACNW
Joi nt Subcommi ttee regardi ng our progress, and alsoin
the spring of '04 we will prepare a second paper to
the Comm ssion to detail our technical progress,
policy 1issues, options for proceeding, and our
recomrendat i ons. W wi Il al so hold public workshops
after receiving Comm ssion direction in these areas.

(Slide)

So, to summarize, we have provided the
status and path forward for risk-informng materials
and waste arenas. W have shown how ri sk-inform ng
has benefitted NMSS on a case-by-case basis, and how
nore can be realized by devel opi ng and i npl enenting a
systemati c and transparent process. W have i ndi cated
that we will engage the conm ttee and subconmm ttee at
appropriate tinmes as we go forward, and we woul d |i ke
to request a letter from the commttee to the
Conmmi ssi on regardi ng your views of our work.

That concludes our formal presentation.

(Slide)

We have i ncl uded a few backup slides, and
this one discusses the policy issues. We are not
really going to go over these, | guess.

MS. LU : No. We have included backup
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slides, we have included three backup slides to give
you nore information regarding the screening
considerations that we have devel oped, as Raeann
briefly spoke of, and al so highlight the differences
bet ween the characteristics of the NVSS applications
and reactor applications. That is where we have to
consi der the exi sting approach fromthe reactor arena,
whet her they are applicable to our considerations.
And, al so, we have provi ded you sone i ndi cati on about
the i ssues that we are currently working on, at | east
the areas that we are tackling right now.

DR. RYAN. Thank you very nuch.

M5. LU: This is the end of our formal
present ati on.

DR. RYAN: One t hought that struck nme, how
much of NMSS |icensees or generally or specific
licensed activitiesw || ultinmtely be changed by this
assessnent in terns of howyou regul ate, and what the
ri sk-i nform ng process m ght do? Do you have any ki nd
of forecast or idea in your head on howthis m ght end
up? WII things change a lot, or a little? | know
| " masking you to predict the future and that's nmaybe
not fair.

M5, LUI: | don't know to what extent

other briefings from the other presentations
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previously, fromthe other staff in NVSS, have given
you sone indications about the path we are on.
Because of the post-9/11 activities, certainly we are
| ooki ng at the di fferent byproduct material s of howwe
regul ate themfroma security standpoint. But at the
same tine, because we take risk insights into
consideration, that will also have inplications from
the safety standpoint, and ultinately we have to
deci de whether it will be cost-beneficial to really
alter the existing regulatory framework for the
exenpt, general license or specific license in Part
30, 31, and 32, and basically in Part 30 we are
| ooking at. So we are on a path to utilizing risk
insights, but interns of the inpact we will have to
assess what will be the benefit gain fromthe overall
safety and security standpoint, but we have started
wor ki ng that area.

DR RYAN: Thanks. Questions from
menbers? (CGeorge?

DR. HORNBERGER: Can you perhaps anplify
alittle bit, sonebody, whoever is appropriate, on
exactly what the screening criteria are, give ne sone
exanpl es of how you woul d screen sonething out? |Is
that a backup slide?

(Slide)
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M5. SHANE: Yes, the last slide in the
package lists the screening consideration questions
t hensel ves.

DR. HORNBERGER: And who answers these
guesti ons?

MS. LU : These questions wi |l be answered
by the staff because whatever -- as depicted in the
box diagramthere, first, we would | ook at what woul d
be a particular action or particul ar regul atory i ssue
or action alternative, and then we have to devel op
what woul d be t he best way t o address t hose deci si ons.
Maybe the risk-inforned way i s not the best way, and
there will be the conbination way of |ooking at the
i ssue. These screening consi derations are fornul at ed
to hel p us to make that judgnent on whet her the risk-
informed way is the appropriate way to address the
i ssues that have been identified, and mainly we are
| ooki ng at staff appl yi ng t hese screeni ng
consi der ati ons.

Raeann, do you want togothroughalittle
bit nore detail what issues of those we try to
addr ess?

(Slide)

M5. SHANE: The benefit questions, which

are in the left colum, are really focused on the
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Agency's goals as far as what question. Wuld using
risk information hel p resol ve a question with respect
to mai ntai ning safety, or efficiency or effectiveness,
reduci ng unnecessary regul atory burden, or communi cat e
a requl atory deci sion. As Chris said, using risk
information mght now really be an inprovenent, so
t hese questions are designed to hopefully determ ne
t hat .

And the feasibility questions really are
do we have the data, or could we get it? Wuld it
cost nore to actually do the risk-informng than we
woul d save in efficiency? And then there is, of
course, No. 7, which catches a lot of things, and
that's the other factors question. And sone of our
activities are just hanpered by legislative
requi rements, so that woul d screen out things in that
ar ea.

M5. LU : One of the exanples I can think
of in the nost recent past is in the area of uranium
recovery. | think we have been regul ating that area
usi ng Appendi x Ain Part 40. And everybody t hought it
woul d make nore sense, based on the information and
the performance to actually form a new part to
regul ate that particular industry. But because the

industryisrelatively depressed and t he cost-benefits
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they enploy, it just did not make sense for us to go
forward, so that particul ar proposal was dropped. And
you can see that the screening considerations
certainly take that into consideration.

And, al so, one t hi ng Raeann nenti oned, we
are conducting a pilot study to test the draft
gui dance that we have devel oped, and the two pil ot
studies that we are looking certainly are going
t hrough t he screeni ng consi derati ons to hel p docunent
why certain actions were taken, and we hope that
t hrough those pilot studies it will help us to nodify
or confirm the wvalidity of the screening
consi derati ons.

DR. HORNBERGER: And then after sonet hi ng
is screened in, your box up there, the No. 3 box says
performrisk assessnent, and that tiesinwth sone of
the questions you have on feasibility. So when you
say conduct a risk assessnent, is this a PRA, or do
you have various |evel s?

MS. SHANE: Yes, | think it could be a

hazard barrier type analysis, it could be just
what ever fits the particular situation. It mght be
a PRA in cone cases, but | think for nost of NMSS

applications it would be sonme |ess rigorous kind of

ri sk assessnent.
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MS. LU : Well, the goal is to use as nuch
existing information as possible. In fact, in alot
of different areas in NWVSS, we already have sone
baseline in the study. For exanple, in the byproduct
mat eri al, we have NUREG 66. 42, whi ch i s studyi ng about
40 different systens that we regul ate the byproduct
materi al . So that does form sonme baseline risk
estimates for us. And in terns of doing newanal ysi s,
we w Il have to | ook at what is the particul ar issue
and what are the actual alternatives that we are
| ooking at to make sure that whatever we need to
devel op will hel p us address the i ssue and bridge the
gap, rather than just do a PRA w thout any good
reason.

DR. HORNBERGER: And just a coupl e ot her
guestions. How about your risk neasures here, are
these doses to workers, to the public? | guess it
depends upon the application?

M5. LU : | suppose that you are asking
the risk guidelines, regarding the risk guidelines
area. |In other words, what kind of outputs that we
are trying --

DR. HORNBERGER: What is your risk
measure, what is your neasure of risk that you are
| ooking at?
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M5. LU : The NMSS arena, in addition to
consi deration to exposure to the general public, alot
of the activities really involve risk to the worker.
And sone of the events that we have seen in the past
not only do we need to be concerned for |atent health
effects, you have acute and alsoinjury effect. So we
are taking all that into consideration and | ooki ng at
devel opi ng t he proper neasures possi bly for public and
wor ker, and | ooking at | atent, acute, and al so i njury.
So that is because we want to produce indicators that
woul d be useful to NMSS to help NVMSS regulatory
activities. So we are considering risk neasures in
t hose areas.

DR. HORNBERGER: And just one final one.
So in considering risk to public in the cases where
you do that, howdo you handl e the different transport
pat hways? Do you have transport nodels and dose
nodel s?

M5. LU : Transport in the sense of --

DR. HORNBERGER: At nospheric, water, soil
-- pathways to humans, if you are going to consider
risk to the public.

M5. LU : Okay. You brought up another
good point, population at-risk certainly depends on

the particular NMSS activities that we are | ooki ng at.
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A lot of the byproduct applications such as fixed
gauges, the transport nodel that Dr. Hornberger
nmenti oned may not cone into play at all because it is
really kind of direct exposure type of situation. But
in cases such as dry-cask storage, that transport
nodel does cone into consideration and play, and in
that sense we are utilizing whatever existing tools
that we have available to us. For exanple, in the
reactor arena they have consequence nodel s, they have
transport nodels, and that will be our preferred path
to be on. However, those nodels may need to be
nodi fied in order to produce the results that woul d be
relevant to the particular NMSS applications that we
are | ooking at.

In ternms of transportation, we have nodal
studi es that have been done, and those will be the
starting point for us to |l ook at risk neasures and t he
exi sting risk baseline.

DR. HORNBERGER:  Thank you.

DR. RYAN. Thank you, CGeorge. MIt?

DR. LEVENSON: | think this is a very good
initiative, and | think you know fromprevious things
that the conm ttee general |l y supports such activities.
| have one rather basic sort of concern.

Qur experienceis that whenever youtry to
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change the normal way that an organization does
busi ness, unl ess there are very unusual actions taken
or what have you, no matter how good is the intention
of the managenent, it really doesn't happen, is an
incredible inertiainthe system And two things sort
of bother me alittle bit about the presentation. One
is the fact that the determ nation whether it's going
to be done or not has been del egated pretty far down
in the organization -- that is, the setting of
priorities, plans and schedul e for i npl enentati on has
been delegated down to nmanagers. The list of
guestions you had on the board for any i ndi vi dual case
is being left to the staff nenber involved, and I
think | have a little concern whether under those
conditions, no matter how good your intentions are,
whether it will really be inplenented because there's
tremendous inertia for any person who is doing
something to not rock his boat, |et sonebody else
undertake the burden.

So the question that | sort of have is how
are you going to really make sure that what your
intentions and plans are cone into being -- you know,
t he "have you stopped beating your wife" question.

M5, LU : I'"'m glad you raised that

particul ar question and i ssue. W ask oursel ves t hat
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gquestion from tinme to tinme to tine. One of the
reasons why we are doing the pilot studies is that we
want to i ntroduce to the NMSS staff all the tool s that
we have al ready devel oped, and work with themto apply
the tools, and hear fromtheir standpoint what woul d
be nost hel pful to them

One of the things that we are working on
is to make sure that the process we are developing is
transparent so peopl e understand what we are trying to
do. Based on our experience working on the pilot
studies, | have to say that nost of the staff are
very, very cooperative in |ooking at the potentially
different way of doi ng busi ness.

As | have alluded to in ny introductory
remarks, NMSS is facing resource chall enges. W have
alot of work that we woul d |i ke to get done, however,
we need to find sone way to prioritize the work for
ourselves. And the risk-informed way to the staff is
atool tohelpthe staff toprioritize the work. And,
al so, the nessage that has conme from the very top

managenent in the officeis that we want staff to work

on this to figure out -- to use the available tools
and to figure out priorities for thenselves. o
course, the nmanagenent wll be available for

consultation, but it is really both a managenent and
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staff initiative at this point in tine.

So, | understand your concernthat thisis
a potentially mmjor change to the way we are
conducting our business, but we are doing i ncrenent al
i nprovenents and progress, and we want to pass that by
you on the way so it will not be viewed as sonet hing
that i s being nmandated on the staff to make sure that
we are working towards this in a coll aborative way.

DR. LEVENSON:. | understand what you are
sayi ng, but seldomis the individual worker or staff
in a position to set priorities because they don't
have the total picture, and the setting priorities, ny
personal view, really is a nanagenent responsibility
to provi de hel p and gui dance to the individuals. And
if you del egate that too far down, they just don't --
no matter how conpetent they are, they don't have the
background and the i nformation. So, that's one of the
things I just --

M5. LU : Well, | understand, but, M.
Levenson, you have also nentioned that the
managenent's role is to assist and provide the
necessary resources, and that is exactly what NMSS i s
doi ng.

DR. RYAN:. John.

CHAIRMAN GARRICK: | want totalkalittle
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bit about the managenent issue as well. As a |long-
time practitioner of risk assessnent, |I'mvery aware
of the chall enges that are i nvol ved and t he surpri sing
fact that no everybody buys into the religion of risk
assessnent. And |'msure that your programhas sone
bunps along the road as to whether or not it makes
sense and whether or not it should be inplenmented at
any |level at all.

You just said that as far as the staff is
concerned, that you feel you' ve gotten considerable
cooperation and support. | think what we're very
interested in is at the higher |evel, what kind of
support and chal | enges you are faci ng, and we know you
are facing sonme, and what the i npact has been on what
you are trying to do.

So, ny first question is, are you
satisfied that what you' re doing here and the path
forward that you've laid out for the future has the
full support of let's say the seni or nanagenent of the
NRC, including the Comm ssion. And you don't have to
nanme nanes and places, but | thinkit is inportant for
us to have that kind of feedback as to whether or not
this is a concept, this is a programthat is being
supported and, as | say, | wouldn't be at all

surprised if you weren't able to share with us, that
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there are sone definite challenges in that regard.

M5. LU : Thanks for the question.

CHAI RVAN GARRI CK: That's all right, |
know you, Christi ana.

M5. LU : Well, at least | can share with
you my personal experience in this regard. Let ne
start with the NMSS managenent. NMSS' nmanagenent,
from the very top level, sees the risk-inforned
approach is a very essential part of how we can
eval uate t he way we conduct our business and to focus
on the i nportant issues, and addressing the resource
chall enge at the sane tinme. That is the reason why
they have dedicated this particular group -- I'm
t al ki ng about the Ri sk Task G oup -- toreally | ook at
devel opi ng t he gui dance and to work wi th t he di vi si ons
in finding by the way, if there are opportunities to
conduct our busi ness.

So, | wll say that in ternms of NMS
managenent, we have buyi ng. And as we have nenti oned,
the SECY paper that we have sent forward has been
reviewed by all the managers, and al so whoever they
have delegated to, wth our concurrence, in a
relatively short tinme, after of course a couple of
nmont hs of planning and rewiting, the final product

was concurrence very quickly. So, from NMSS
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standpoint, | think we have general buying.

From an ideo level, Carl has been a
supporter of our work, and we have had nunerous
interaction w th himregardi ng the progress and st at us
of our work. And over and over again he always told
us "You don't have to convince nme, | am a believer,
but | al so know that you have a | ot of challenges in
front of you". For exanple, the popul ation at-risk
that | nentioned earlier, Carl said that he had found
that i ssue many, nmany, many tinmes, but does not have
t he qui ck answer or a very direct answer is not really
avail able. So he believes that the work that we are
doing is valuable, and he is a supporter.

The SECY paper that we are sending up to
the Conm ssion is a consent paper. 1In a way, we are
trying to get sone reconfirmation fromthe Comm ssi on
to make sure that the Conm ssion -- even though in
SECY 99-100 they have told us to do this particular
work, we want to get reconfirmation that they stil
view this work as val uable and we should be on the
path as we have laid out. However, if there is any
concern, that would be a vehicle for us to get your
vi ewpoi nt. Rather than getting viewpoi nt fromone or
several or a selected few Conm ssioners, we want to

get the Conm ssion's direction overall so that we

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

36
don't get agitated one way or the other. W want to
meke sure that we are doing the right work for the
Conmi ssi on, and we are val ue-added to t he work that we
are doi ng.

| think we al so have the support fromthe
Resear ch managenent, too, and, Al an, you may want to
speak to that.

MR. RUBI N: There is no question that
Research wants to make -- does support the work
Qobvi ously, have been working a lot with the reactors
onrisk-informed activities across-the-board, andw th
the initiative to be nore as infornmed across the
Agency for NMSS, Research is supporting the technical
wor k on devel opi ng gui delines, risk netrics to support
the risk-informed deci si onmaki ng process.

There are a lot of questions, lot of
i ssues, you'll see one of the backup slides | ooki ng at
t he di fferences between the reactors and t he wast e and
materials arenas. There's a vast difference if you
just took reactors -- you' ve got different plants, but
certainly in concept you ve got power plants
generating electricity. Innmaterials arenas, you have
across-the-board from small radi ographers to |arge
fuel cycle facilities, and whether or not all the risk

guidelines will apply across-the-board in NMSS is a
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real question. It's one of the issues that we're
| ooking at. It's one of the chall enges that we have.
But, yes, the Research managenent does very definitely
support this activity.

CHAI RMAN GARRI CK:  You tal ked quite a bit
about ri sk gui delines and t hat you have a schedul e for
those. \Wat about the inpact and influence you' re
havi ng on nor e fundanment al docunents such as newrul es
and regul ations? You recall that when we were in the
devel opnent days of Part 63, the comment was often
made that this is oneregulationthat is being crafted
fromthe ground up inthe environnent of risk-inforned
regul atory practice.

| s there anything going on, or anything
you' re doing right nowthat is having a direct inpact
not so nmuch just on NUREGs and gui dance docunents, but
on rul emaki ng and the formul ati on of regul ati ons t hat
have the principle of risk-inforned enphatically
enbedded in their makeup?

MS. LU : Interns of rul emaking -- direct
i npact on rul emaking right at this tinme, | wll have
to say no, we are not doing that right now. But as
Dr. Ryan's question earlier that in the work that we
are doing for the security area in conbination with

safety concerns, it could |l ead to a change in the way
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we regul at e t he exenpt, specific and general |icensing
material, so that could be on the horizon.

And, al so, the work that we are doingw th
Spent Fuel Project Ofice, evenif the starting point
istolook at the standard reviewplan, but ultimtely
it my lead to changes to the regul ation

In terns of inpacting fornulation of new
regulations and rules, we also have to have
opportunities to do that. For Part 63, we were given
t he opportunity that you can start fromground up, you
know, design sonething that would really, really nake
sense by using the risk insights. And in the work
that we are doing now, we wll be looking for
opportunities to make such inprovenents.

Rul es and reqgul ati ons are always on the
horizon, but it nmay take us a little bit of tinme to
get to that place. Like you, Dr. Garrick, and M.
Levenson have pointed out, we are really trying to
i npl erent a different way of doing our business, as
appropriate, and a | ot of good work has been done in
the area. And when those rules and regul ati ons were
put into place, they were risk-informed at that
particular point in tinme. Even though we have new
information now, it may take us a little bit of tinme

to convince people that based on new information we
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need to go back and | ook at the existing rules and
regul ations and how we do a review, how we do a
certification, to nmake sure that we can incorporate
the | essons | ear ned and oper ati ng experi ences intothe
current way of doing business.

CHAI RMAN GARRI CK: I n t he past, of course,
this commttee has been a little concerned about the
reactor way of thinking about risk assessnent on the
materials side and on the fuel cycle side and what
have you. As we have gained nore experience,
especially in the high-level waste arena with respect
to performance assessnent, the closest thing to risk
assessnment in the waste field, there's been a
trenmendous evol ution of the performnce assessnents
frombeing sonewhat purely determnistic to at | east
risk-informed. In nmy opinion, they are still very
much conpliance-oriented with respect to risk nore
than they are fundanentally risk, but there's still a
| ot of progress. A lot of very creative algorithns
and i deas and concepts have been devel oped as a result
of the performance assessnent worKk.

Has the performance assessnent work had
any influence on your thinking with respect to the
nore detailed activities of developing guidance

docunents and net hods of anal ysis and what have you?
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MS. LU : Recogni zi ng that performance
assessnent is definitely a pretty nmpjor activity
W t hi n NVSS, hi gh-1evel waste i s, again, as we poi nt ed
out, one conponent of the entire energy process. So
internms of how performance assessnent has i nfl uenced
t he t hi nking or the nethodol ogy i n the other areas, |
will have to say that that systematic thinking
certainly has i nfluenced how we t hi nk about doi ng the
assessnments for the other areas but, in turn, that
exact net hodol ogy may not be applicabl e to these ot her
ar eas.
One of the reasons why we have the Risk
Task Group is that we have expertise from all the
di fferent disciplineswthinNVSS, and we have t hr ough
this cross-fertilization | earned fromeach other in
devel opi ng gui dance that division over the guidance
docunents that would be generally applicable to all
the different NMSS activities. But as we apply the
approach i n the gui dance docunent, weintendtoreally
append those experiences to a guidance docunent to
gi ve us exact exanples of how exactly the guidance
docunent could be applied in their areas. So, at a
high level we wll have exanples that can apply
across-the-board, but onthe detail |evel we w || have

exanples that can really show the staff howto apply
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the risk-infornmed approach in their specific areas.
CHAI RVAN GARRI CK: How do you see your
business in ternms of what's different nowas a result
of your activities? And | know you are just getting
started, but what's different -- and you' ve sai d sone
t hi ngs about that in your presentation, but in the way
you conduct your day-to-day busi ness as you transition
into a risk-infornmed regulatory practice, what are
sonme of the things that you do nowthat you didn't do
in the past, or that when you nove this thing al ong,
| ooking to the future alittle bit, that you see wll
be taking place that were not taking place when you
ran the busi nesses as it's beenin the past. Wuat are
a fewkey activities? | know George was trying to get
to this with the screening questions and the
performance assessnent question in the risk-inforned
deci si onmaki ng di agram But could you identify a
couple of specific things that are different in the
way you conduct NMSS busi ness now than in the past,
t hat have been a direct result of this transitioning
to risk-infornmed regul atory practice?
MS. LU : As you have pointed out, thisis
a work-in-progress. Well, one of the nost vivid
exanpl es, of course, is inthe high-level waste area.

O course, high-level waste, they have their own
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expert ri sk assessnents, so they are probably ahead of
the rest of NMSS at this point.

But one of the exanples | can think of is
t he byproduct material we are studyi ng, NUREG 66-42.
W are really -- every tinme there are questions cone
up regardi ng byproduct material uses, then we al ways
| ook at the applicability of theresults from66-42to
at | east help us get started.

You may or may not be aware t hat there was
an effort in NVMSS about two or three years ago, that
we are | ooking at the way we are conducti ng byproduct
mat eri al inspection program and they really utilize
the information in 66-42 to help them devise a
different schenme of conducting byproduct materi al
i nspection. Based on the nost recent result we have
seen, there has been a saving on the order of 25
percent of just the paperwork preparation area. So as
the program beconmes nore and nore mature, we can
expect to see nore and nore efficiency be gained.

In the fuel cycle area, during the |ISA
review, the staff has been comng to RTGto ask for
assistance in using the risk insights to help them
conduct the ISAreview. So that certainly has been a
positive devel opnent, too. And | would like to

enphasi ze in the Spent Fuel Project Ofice area that
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has been working with the Ri sk Task G oup fol ks and
really trying to pass out a guidance docunent and
really trying to figure out where they can possibly
reduce unnecessary regul at ory burden whi | e mai nt ai ni ng
safety. So those are sone specific exanpl es.

CHAI RVAN GARRI CK: A final coment and
guestion. The commttee, as a result of the joint
Advi sory Committees, is on record as having sone
concer ns about the integrated saf ety anal ysi s process.
W were pleased to see that that process has sone of
the elenments of risk thinking init with respect to
the structuring of scenarios and the addressing of
issues inthe way inwhichit is doneinthe front end
of the risk assessnment. W were alittle critical of
the fact that why not go all the way, particularly for
fuel cycle facilities, and carry it through to the
gquantification process.

Is there any intentions to revisit the
i ntegrated safety anal ysi s approach and t ake t he next
step, if you wish, towards nmaking it nore resenbling
a risk assessnent?

M5. LU : | have to say that we knew t hat
you were going to ask this question, so hopeful ly our
answer will be satisfactory to you. The integrated

safety analysis is one of our first attenptstoreally
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ask the fuel cycle licensees to use a systematic
approach to |look at the potential vulnerabilities
within their owmm system and also identify what are
the conmponents of the systemthat they rely on for
safety.

So, like anything that we do, we have to
start from soneplace. And, also, it has been very
wel | hi ghlighted by you and M. Levenson that not only
within NMSS we are looking at the potential of
cultural change or big change in terns of doing
busi ness fromlicensee conmunity is sane situation.
So we see the ISAis a very good first step forward,
and it will be-- it could be aninternedi ate step for
going towhereultimtely that everybody would like to
be.

Based on ny |limted know edge about the
| SAreview, | believe that nost of the |icensees have
el ected to use sem -quantitative nethods soit is not
just purely qualitative. And as we accunul ate better
and better information, potentially it could becone a
nore quantitative anal ysis.

CHAI RVAN GARRI CK: | think that Raeann
said earlier, andthisis apoint that | would want to
enphasi ze, that the risk assessnment ought to be

comrensurate with the conplexity of the problem And
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| think that that's an arena where the NRC has not
done a very good and creative job of analyzing. |
think that thereis often the expressionthat we don't
want to do a risk assessnent in every case because

they are too conpl ex. They don't have to be conpl ex.

The fundanent al t hought process i s what we
are talking about. W want to answer the question
what is the risk in the best reasonable way, and we
don't want to answer it in anynore detail than
necessary.

| think that one area that requires maybe
alittlenorecreative thought and i nvestigati onwould
be how do you do risk assessnents for varying
conpl exities of systens, and you don't have to do a
volunme library of faultries for every system And I
t hi nk that was one of the reasons the Joint Conmttee
was a little critical of the integrated safety
anal ysi s process, because the argunents that seened to
becom ng forward were that a risk assessnent is too
conpl i cat ed. And | think that this is an arena |
woul d hope that your task force would take a | ook at
and, in the future guidelines and in the future
training, begintothink of terns of applications that

can be matched up with the process in such a way that
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convi nces people that you can do limted scope PRAs.
M5. LU : Yes. A lot of tines, at |east
| have found through ny own experience, the only way
to convince people that it can be done is through
exanples. So as we nove forward, as you have pointed
out, Dr. @Grrick, that we wll certainly want to
gat her | essons | earned and exanpl es so that there can
be illustrative exanples to people that this can be
done and it is not that conplicated. But we have to
meke progress as tine and the environnent permts.

CHAl RVAN GARRI CK: Thank you.

DR. RYAN. Thank you, John. Ruth? Just
a note ontinme -- we're running a few m nutes over,
and | would like to do that, which is fine because
have a few questions nyself, so, Ruth, go ahead and
take it away.

DR. VEI NER: Thank you. First of all,
defer to our Chairman, as risk analyst heis certainly
far senior to nme in risk anal ysis experience.

CHAI RMAN GARRI CK:  Be careful how you use
t hat word.

DR.  VEI NER: And he asked high-1evel
guestions, and | have |owlevel ones and |owleve
comments. But | would first |ike to nake a comment

and a suggestion. The NRCinvented risk analysis for
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the transportation of radioactive materials, wth
NUREG 01-70. This was a real breakthrough, and I
suggest that you | ook at the approach that was taken,
especially to incident-free transportation. This is
one of the nost unique and really creative ways of
| ooking at risks fromradioactive -- due to any kind
of radi oactive em ssions.

You talk about pilot studies, Raeann
mentioned pilot studies. NUREG 01-70 was issued in
1977. Both the code used, RADTRAN, has been through a
| arge nunber of refinenents and i nprovenents, and we
have 30 years of experience of doing these risk
assessnents. And | woul d suggest that you take a | ook
at this history and see how the approach has changed,
and what is val uabl e about the approach, and what is
not so val uabl e about the approach, especially if you
look at it in the light of the two nore recent
docunents, the Mddal Study that was done by Lawrence
Livernore and NUREG CR66-72, |ooking at both the
approach to transportati on acci dents and i nci dent-free
transportation.

There have been -- we've had a |ot of
experience in this area. The world has had a | ot of
experience in this area. So | notice you | ook at

pil ot studies. Some of these pilot studies have
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al ready been done for you, and |I'd suggest you take a
| ook at them

| did have a couple of questions -- one
nore conment. On your screening considerations, you
tal k about the benefits andthe feasibility questions.
It's been ny experience teaching risk analysis and
doing them that comrunicating risk is far nore
di fficult than communi cati ng consequences, and t hat as
a rule a risk-informed approach doesn't help you
comruni cate -- people don't understand it, and they
particularly don't understand the sort of risk that
you get fromusing event-frees and then nultiplying
probabilities times consequences or probabilities
times sonething el se. And this incomunication, this
devol ves i nt o separat el y communi cati ng t he consequence
and the probability, whichis exactly what you didn't
want in the first place. This is a real challenge,
and | commend you for taking it on, | really do. |
think that's a wonderful thing.

It's also going to be the case that the
ri sk assessnents are going to cost noney but, again,
| think that Dr. Garrick's comment that there are
varying conplexities and that the conplexity shoul d
fit the problem If it is not a conplex problem you

don't need to do a conplex risk assessnent.
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There are a nunber of codes avail able.

One of them RADTRAN, was devel oped by NRC. It is an

NRC code. And I woul d suggest that you | ook at the

field of available risk assessment codes. Most of

t hese codes, in one way or another, multiply things,
that's all they do.

Finally, 1 have a question about one of

your backup slides, and maybe you can enlighten ne.

The conparison of reactor and materials in the waste

arenas. | don't understand -- this is probably just
my | ack of understanding -- | |ook for transportation
in these things. Under radioactive materials

| ocati on, you have under reactor area, "fixed" and,
under material and waste area, "fixed to noving". |
really don't understand that that neans. Does it nean
that the radioactive material is in one place and
sonetines it gets noved around?

M5. LU : I think Alan will be able to
answer your question.

MR. RUBIN. This table was not neant to go
into too nuch detail, but to answer your question,
yes, at a reactor site, you generally have the source
either in the cooler or in storage, sonetines you are
nmoving it between storage to an independent fuel

storage bed, but in materials and waste you have
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transportation. Either by train or by truck, you are
transporting spent fuel from a reactor site to a
storage facility, long-tinme storage.

DR. VEEI NER: Wl |, how does putting fixed
and fixed to noving conpare to the other entries in
those colums, like "large" and "small to |l arge", and
"high" and "low to high"? Wat do those nean?

MR. RUBIN. One of the issues that | think
Raeann or Christiana nentioned earlier, what is the
popul ation at-ri sk, and that's one of the factors that
really needs to be determ ned when you are | ooki ng at
sonething that iIs a noving source, as in
transportati on. You know, you have popul ationthat is

exposed to the risk for only a short period of tine.

DR. WVEINER. Well, | guessit isthe table
that is confusing nme. | don't nmean to dwell on this,
but if | start at the top and it says "The
characteristicisthe frequency of an event"”, "Reactor

arena is low', this neans | ow frequency of events?
MR.  RUBI N O actual events and
acci dent s.
DR. VEINER  And the material and waste
arenas are "low to high", there is a range of event
frequenci es?

MR. RUBI N: Depending onthe activity, the
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range of event frequency.

DR. WVEINER:. | don't want to go through
this point-by-point, but it is rather confusing -- at
least it confuses ne -- nmaybe it doesn't confuse
anyone el se. You sort of read it as lowto high risk
and things |ike that. It's difficult to make the
connection, and |I'd encourage you to |look at it from
t he poi nt of view of sonebody who didn't produce it,

but isreading it wthout understanding it very well.

That's all | have. Thank you.

DR. RYAN. 1"l pick up on the sane chart
with the opposite view-- | found it hel pful. Being
an NMSS |icensee for part of ny life, | really

understand what |low to high neans in sone of these
arenas. And that brings ne to a point.

| conmmend you on recogni zi ng t hat NMSS - -
of course, you clearly know this nmuch nore than | do
-- that there is a wi de range of regul ated activities
in terms of anbunt of material and potential risks,
whether it's too a worker, to a nenber of the public,
intransportation or whatever, you happentofindit.
And trying to put together a coherent systemof risk
assessnent that neets those broad spectrum of
activities is a form dabl e chal |l enge, but | think one

that is very inportant.
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If |I take just sonething sinple like a
| ow-| evel waste facility, which | know a bit about,
you have everything fromcheck sources in alaboratory
on up to Class Cirradiated hardware shi pnments where
t he contact dose rate on the waste material is 10, 000
r/per hour, so it is a very broad range of |icensed
activities for which risk assessnent can be very
sinple, as Dr. Garrick points out, up to rather
conpl i cated and can address wor ker, environnental or
transport issues, again, there's a conplexity to it
that is certainly formdable. | don't think any one
chart could capture all that, but |I think that's the
ideayou'retryingto present here, is that you' ve got
a much br oader range of things to consider on t he NVSS
than perhaps the reactor side. There's a little bit
nore focus on the reactor side.

Wththat inmnd, | turnto that previous
guestion asked about schedule, and et ne ask you to
t hi nk about sonething on that slide. How about Slide
9.

(Slide)

As you nove things forward, | think,
somehow conveying this range of need for risk
assessnent, sonething very, very sinple, a snall

source that's handled in a specific way, in aspecific
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use, may not need the sane kind of retention as a
byproduct, broad-scope |icensee for sonme activity,
conveyi ng your perception or know edge or ranking in
some way of what's the nost inportant subset of al
NMSS activities to focus on woul d be hel pful to those
that really don't appreciate in the depth you do t hat
broad spectrum of issues. So inplenmenting or
informng the readership of where you think the
priorities ought to be, I think that woul d serve your
case well. 1 think we all agree that it's good to do
what you're doing, but we're trying to say of the
1,000 things we face, these top 100 are the really
i nportant ones, or whatever the nunbers are, that
woul d really add to your case to be explicit about
t hat .
| would certainly try and add t hat to your
list of things for the 2004 spring paper to the
Commi ssion that you want to try and get that idea of
priorities intothat report as well. That woul d hel p,
| think, have people see the top | evel of value. And
we can all agree that for sonme |licensees or |icensed
activities it is much nore inportant to do this than
per haps sonmeone el se. So you presenting your view of
that priority would be, | think, a hel pful part of

your case.
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MR. RUBIN. Priority to nean which area,
whi ch activity --

DR. RYAN. You're going to focus on for us
because it is the nost inportant, and it has the best
return on enhanced protection, efficiency, and all
your operational goals, so being real explicit and
detail ed about that | think hel ps your case.

Too, | think it's inportant to do what ny
junior high school English teacher, Bob Moyna
(phonetic), of conpare and contrast, and conpare and
contrast to the security and saf eguards questions.
You know, since 9/11 we've sort of been overpowered by
a whol e new set of questions on gauges, instrunents
and articles that contain curie or nmultiple curie
gquantities of radioactive material. And to ne there
i s a fundanental question there about, on the one side
of the NVMSS material question, you're thinking about
when sonething sort of goes unintentionally wong
versus sonething that's intentionally done wth
mat eri al . I think distinguishing how assessing
out comes or ri sks from intentional ver sus
uni ntentional kinds of acts would be an interesting
way to nmaybe address that. I think you need to
somehow deal with security and saf eguards questi ons as

either howit integrates with what you are doing or

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

55
howit's separate fromwhat you' re doing, again, in an
explicit way so you can show t he added val ue to your
activities and ri sk assessment. | think that woul d be
hel pful .

You know, you coul d nake a snap comment,
which | wouldn't say or agree to, that, you know
we're dealing with all these things because we' ve got
saf eguards and security issues. We're kind of
subsum ng ri sk assessnment into that question. Wll,
that may not be exactly right for all things, and it
is clearly not as perhaps systematic -- could be, |
guess -- but the risk assessnent approach you are
taking | think has alot of systematic val ue that can,
in fact, enhance sone of the safeguards and security
guestions as well. So | just offer you that coupl e of
points to think about in terns of howyou comruni cate
what it is you are about.

MIt, you had an additional coment?

DR. LEVENSON: Yes. | really have two
comrents applied to the sane thing, and that is | want
to warn you that we're now in the year 2003, and so
what you do and what you write and what you publishis
not techni cal person-to-technical person, it goesinto
the public arena and, if you don't do it right, it's

going to cone back and bite you. And I1'd like to
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coment on the three docunents that our expert
mentioned -- 01-70, the Mddal Study, and 66-72. The
concept m ght have been okay in those reports. They
are incredibly bad and wunrealistic in estimting
consequences. And | hope that nothing you do wll use
t he nodel fromany of those. In fact, one of thoseis
now involved in a lawsuit against the Comm ssion
gquoting its own docunents.

And wi th that thought inmnd, | gotothe

tabl e whi ch has been bl essed and condemed - -

DR HORNBERGER: | |ike that.
DR. LEVENSON. Well, I'mjust going to
point out that if | take this literally, | have to

come to the conclusion that the material thing is
consi der abl y nor e danger ous t han react ors because t hey
both have the potential for high consequences, they
bot h have the potential for | arge popul ation at-ri sk,
they both have radioactive source material that's
large -- you're using the sanme words -- but the
reactor frequency is only low, and the waste and
mat eri al area can go high. And taken literally, that
means that the potential in that certainly is not
correct, and I don't think any of us believe it, and
it's why we say "don't carry over the reactor thinking

intothe materials area”. But you just have to be very
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-- conpletely reorient your thinking about wusing
wor ds. "Large" 1in connection with waste is a
di fferent nunber than the "l arge" in connection with
reactors. You just have to be sensitive to that.

DR. RYAN: MIt, let nme react because,
again, comng fromthe nmaterial side of the house, |
think I can offer you a different perspective. Wile
it's true that a big event in a reactor can have a
significant |oss of econom c value and production
capability, if you wll | ook across the history, |
think -- and please correct nme if I"'mwong -- that
wor ker exposure and potential exposure to nmenbers of
t he general public and, in fact, worker overexposure,
have occurred nore often in the material area than in
t he reactor area.

MS. LU : Sonebody has actually died from
t hose events in the past, too.

DR. LEVENSON: But that's a small
popul ation at risk. There's not alarge popul ati on at
ri sk conpared to a reactor acci dent. How about people
in nmedical appl i cations, isn't that a large
popul ati on? | bet nore people have died from
m sappl i cati ons of nedical radiation than have from
reactors.

DR,  RYAN | get a couple of the
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newsl etters, and nmedi cal m sadm ni strations and gauge
i ssues tend to dom nate that arena. So the fact that
it's not as individually catastrophic m ght not nean
that the cunulative risk isn't different. | don't
want to debate that to sone endpoi nt, but the point is
| agree that this chart is qualitative --

DR. LEVENSON: These are a lot, but the
others are --

DR. HORNBERGER: As you can see, we all
agr ee.

DR. RYAN: But nonetheless, | think the
point here is that effectively conmunicating about
this is probably the collective advi ce we can agree on
that we're giving you, that figuring this out in a
better way and to conmunicate it would be hel pful to
your effort.

Ri ght, you had a question?

DR. VEI NER: | had a very brief question,
again, on this table, and I was not condeming it, |
just didn't understandit. You have for dom nant ri sk
contri butors, radiation and chemcal. That's true,
but alittle bit msleading. There are cases where
t he chem cal contributiontorisk enornously dom nates
the radiation contribution. UF6 cones imedi ately to

mnd, and | believe that that is an area where your
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comruni cations can be very, very hel pful, especially
to the general public.

The other thing is that if you have the
time and the access, | woul d encourage you to | ook up
W liam Ruckl eshouse's 1982 presentation of risk in
EPA st andard-setting. He was EPA Admi ni strator at the
time, and he basically introduced t he concept to risk.
And | believe that the way it was communicated -- it
was a speech to the public, and | believe that the way
it was conmuni cated m ght give you sone insights into
ri sk communi cati on.

CHAI RMAN GARRI CK: It was a speech to SRA,
as | recall.

DR. VWEINER Yes, that's correct, it was
a speech to SRA

MR. RUBIN. Thank you all very nuch. |
just want to say | appreciate very nmuch the comments
the discussion at this table has generated. Lesson
learned from this for ne is that to try to put
sonmething that's very conplicated in a sinplified
table is risky.

CHAI RMVAN GARRI CK:  Chronic problem w th
the risk sciences. And | think you now have seen why
we ask you to save half of the tine for discussion

MS. LU : Well, we certainly havetriedto
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do our part.

CHAI RVAN GARRI CK: You did. You did.

M5, LU : Wll, | walk away with two
nmessages. W need to do the right thing, and we need
to communicate effectively both internally and
externally, to a various audience. And we certainly
appreciate all of your comrents.

VR. BAHADUR: May | ask for a
clarification?

CHAI RMVAN GARRI CK:  Yes.

MR. BAHADUR. On your Slide 9, you talk
about the schedule, and you tal king about conming to
the Joint Commttee in Spring of 2004. The NMSS, as
| understand, has to deal with Agreenent States as
wel |, and i n your schedul e i n whi ch you are sayi ng you
are going to develop a risk-infornmed deci si onmaki ng
docunent in January, would it have gone to the
Agreenent States before it would cone to us, or woul d
you send it to themafter?

MS. LU : Well, in the SECY paper, we have
explicitly asked the Comm ssion that we share that
particul ar SECY paper with the Agreenent States two
weeks after the SECY has gone to the Comm ssion, so
that will be our first step in terns of sharing any

actual docunentation with the Agreenent States. In
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the past, we have been communicating with them
informally, and we are going to participate in the
Organi zation of Agreenent States conference in
Cctober, and to start a dialogue. W are not
envi sioning the formal working group as sone of the
other agency's efforts, but we wll be asking
Agreenent States through OSTP about helping us to
reviewthe docunents as they are generated internally.

MR BAHADUR  Ckay.

DR. RYAN. Back to you, M. Chairnman.

CHAI RMAN GARRI CK: Thank you very nuch.
We are running a little behind. A couple of us have
to exit at about 10:20 to have a neeting. | would
hope t hat, however, if Tina hasn't finished, she woul d
just continue with her --

MR.  LARKI NS: Yes. I think you'll
probabl y have a nunber of questions. W' ve been goi ng
back and forth -- she's made several iterations since
the last tinme she presented to the commttee, and if
there's sonething you don't |ike, you can blanme it on
ne.

CHAI RMAN GARRI CK: Well, that we wll
especi ally do.

DR. RYAN. Tell us sonething new.

CHAI RVAN  GARRI CK: Tina, wll you
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i ntroduce yoursel f. W knowyou, of course, but nmaybe
some of the nmenbers of the audience do not, and why
you are here.

V5. GHOSH: Wy am | here? That's an
excel | ent questi on.

(Slide)

My nanme is Tina Ghosh. | am a Ph.D.
candi date in the Nucl ear Engi neering Departnent at
MT. I'"'m working wth Professor Postolakis
(phonetic), and for probably the past six years |I've
been t hi nki ng about various nodel uncertainty issues
in performance assessnents. And from what |
understand, Dr. Larkin at some point told ny advisor
that the ACNW could maybe use sonebody to | ook at
t hese i ssues, and so | guess that's why |I'mhere, and
| hope to answer sonme of those questions. |[|s that
enough of an introduction?

CHAl RVAN GARRI CK:  That's fi ne.

V5. GHOSH: And so | presented what |
wanted to do for the summer | guess about five weeks
ago, and | was really hoping | woul d have sone answers
by now, but | knew starting out there was a very | ow
probability of that, and | can confirmthat. | don't
have any answers yet, but what | am working on is

basi cally an approach to deal with howto assess the
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uncertainties in the nodels that are used in the PAs,
and nmy titleis alittle bit m sleading because |'m
not just | ooking at howto assess the uncertainty, but
al so what to do about it. And ny focus fromthe start
has al ways been how the PA and the uncertainties fit
into the risk-infornmed integrated decisionnmaking
framework that the NRC is trying to use across-the-
board, and | guess this is agreat tinme to tal k about
it because we just had a talk about risk-inforned
initiatives in the NMSS, and the Yucca Muntain
program is a very specific exanple of how risk
i nformati on can be used because you clearly already
have a PA to start working with, you don't have the
issue of whether it's worthwhile to have a risk

assessnent and so on.

(Slide)
Probably nobst of you -- |I'm sorry, Dr.
Wei ner, | guess you don't have ny prospectus fromwhat

| had planned to do, but | thinkit will be obvious as
| go al ong.

So ny mai n questions were basically what
woul d constitute an adequate assessnment of node
uncertainty in the PAs, how to deal with issues of
i nconpl eteness, and how to prioritize research and

ot her inportant activities given the uncertainty.
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(Slide)

So the first thing | wanted to start out
saying is that the performance assessnent is
basically, as it stands now, isreally a projection of
the repository behavior over tine, and it's a little
bit different than the focus of risk assessnent as it
was i nvented because ri sk assessnent originally, for
exanple, for areactor, you are | ooking at just those
scenarios that can actually fail your systemcriterion
and whatever you define that to be.

So, | think the first bullet is basically
what' s happeni ng now, and the second i s you m ght want
a different node for the PA, which is basically doing
nore detailed sensitivity and uncertai nty anal yses.
And what |I'msaying is that these shoul d concentrate
just on those scenarios that m ght actually fail your
systemcriterion, and once you find those scenarios
you can identify what sets of assunptions and
par anet er val ues actually affect those scenari os, and
so ultimately affect your decisions. And then just
focus on evaluating the uncertainty in these factors,
and this should give you a better way to estimte the
safety margins. And I just wanted to point out that
in practice, often a sinpler version of your overal

nodel is used for the sensitivity and uncertainty
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anal yses, and | think a very good exanple of that is
basically the NRC s version of the TSPA, which is a
much si npl er nodel than the DOE s version for obvious
reasons. | nean, they have different purposes for the
PA, but theirs is nore flexible to do the types of
sensitivity anal yses qui ckly whereas the current DOE
nodel i s nuch nore cunbersone and it's nuch harder to
| ook at conbi ned effects of different uncertainty. So
that's just sonething to keep in m nd.

(Slide)

Sothe first question, what constitutes an
adequat e assessnent of nodel uncertainty, and | just
wanted to pick up on a few things. You want to nmake
sure that the uncertainty from the sub-nodels is
propagated to your system| evel performance. You want
to make sure risk is not diluted, and what | nean by
that is that you haven't screened things out that
m ght actually be the risk scenari os.

The effects of inconpleteness should be
considered. And | think one thing that may be m ssing
in current PAs is that the synergistic effects from
the uncertainties of the sub-nodel |evel should be
uncovered, and this is difficult to do when you do
your sensitivity anal yses | ooking at one uncertainty

at a tinme because you are not | ooking at the conbi ned
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effects. And | understand that DOE is planning to do
a |l ot of these conbined effects anal yses, but | don't
know yet what that is going to be.

And you want to be able to estimate your
| evel of conservatism in the nodel, which is also
related to howyou t hink of your safety margin in your
repository system And the treatnent for the sub-
nodel should be comensurate with their inportance
W th respect to your top |evel systens.

(Slide)

And  just sone exanples of nodel
uncertainty -- 1'Il just go through this quickly
because everybody here knows -- you mght have
alternate nodels to represent the sane physical
process, and their effects could be different for your
system | evel performance.

There may only be one nodel avail abl e, but
you know that it's weak, and so what do you do about
t hat ?

There m ght be dependencies anong the
vari ables, and this is sort of the synergistic effect
that | was tal king about in the previous slide, or
coupl ed processes that are decoupled in your nodel,
and you mght end up underestimating your scenario

probabilities because you haven't considered these
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dependenci es.

And in sone cases, we see that there are
i nconsistencies in terns of how they are sanpled in
the PAwith other variables. So one exanple, if you
use a group of experts and you have elicited
probability distributionfor aparticul ar sanple, they
may give you reasons why they think the paraneter
ranges i n a hi gher range versus a |l ower range, but the
PA doesn't take that into consideration in the
sanpl i ng process, and you end up sanpling a paraneter
range that is inconsistent wwth the conditions that
you are sanpling in another part of the PA, and you
end up underestimating the variance in your system
| evel performance if you do this.

And, last, | think the hardest part is we
just don't know what we don't know, and historically
we' ve seen many exanpl es of surprises, andthisis the
i nconpl et eness in our assessnent, and how do we deal
with that?

(Slide)

So | guess what |'m proposi ng and what |
want to do in this talk is just basically propose to
dealing with howto assess the uncertainty and what to
do about it. And I'msaying instead of starting with

the tough integrated PA, let's focus in on just those
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parts of the PAthat give us a possible failure of the
decision criteria. So what we are | ooking for -- and
this is based on sort of therisk triplet idea of risk
from1981. All we care about are just those scenari os
that actually fail our systemcriterion.

So sonebody m ght cone back and say, well,
that's the point of the TSPA. | nean, you have these
ni ce curves and you can sort of assess the probability
that different scenari os are goi ng to happen, because
the Latin Hypercube sanpling and the Mnte Carlo
Simul ation give you a very ni ce theoretical basis for
the probabilities that are associated with different
evolutions for the repository. But the problemw th
that is that this theoretical grounding is |ost
because you have a potential of -- you have a m xture
of potential conservatisns that you are sanpling, and
some parts are realistic, you have sone bounding
anal yses, and | think nost inportantly, not all of the
i nportant uncertainties are propagated together so
that you can see the conbined effect. So | don't
t hi nk we have this as the PA stands ri ght now anyway.

(Slide)

So this is what | propose should be the
assessnent, uncertainty assessnent and the deci sion

process, and it has to be an iterative process
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because, obviously, as you go along, you reassess
what's happening in the other boxes. You want to
identify the inportant uncertainties and the
repository attributes, and based on those you can
identify failure scenari os.

Once you have those scenarios, you can
assess the probabilities, which is very difficult.
Once you have the probabilities, you can prioritize
them in terns of which ones are the dom nant ones
relative to each ot her, which ones are nore likely to
happen than others. Once you do that, you may want to
reassess whi ch ones are the i nportant uncertaintiesin
the repository attributes.

And after you do all this, what is
ultimately inportant is that the risk information is
just one elenent that feeds into your integrated
deci si onmaki ng process. So once you have t he doni nant
scenarios and the relative probabilities, the DOCE
chooses howto al l ocate its perfornmance and i dentifies
what they are going to do in the perfornmance
confirmation program And we had a | ot of di scussion
about this in the |ast couple of days, and also the
qual ity assurance and QC requirenents. And | think
I"'m talking about QA QC a little differently than

what's there in the regulations, and I'l| bring that
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out a little bit later.

(Slide)

And | think areally nice place to start
interns of the integrated decisionnmaking is the Reg
GQuide 1.174, which is basically -- | knowthis is for
the reactor arena. It's a totally different
application, but the high-level concepts are very
good. So | think this could be adopted for the Yucca
Mount ai n Program

So, basi cal |y, you have the risk
informati on fromPA, and you have a graded approach in
terms of how you use the different elenents in your
i nt egrated deci si onmaki ng, dependi ng on the | evel of
ri sk and uncertainty that you have uncovered t hrough
t he PA.

So, our maj or source of informationisthe
PA, and then how are we going to use the defense-in-
depth and safety margins, quality assurance and the
performance confirmation in order to deal with the
uncertainty in the PA

And just to start with, as it stands now,
there's plenty of defense-in-depth already built into
the system because you can say the regul ati ons have
sone pretty conservative criterion-- for exanple, the

dose criterion sone people would say is prescriptive
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and conservative. The structure of the repository
itself interns of the designincorporates defense-in-
dept h because you have the nmul ti-barrier criterion and
people useit. So sone of that is already there. And
| think that's like the structural wth defense-in-
dept h approach at the high level. And what 1'd |ike
to deal wthis howto use the rational wth defense-
i n-dept h approach at the | ower | evel once you have t he
information fromthe PAs and so on.

(Slide)

So what | hope to do -- well, what | hope
will be ny final outcone -- is to denonstrate howthis
assessnent and deci si on process coul d be i npl enent ed,
and to use two exanpl es of the hypothetical dom nant
scenarios. And here | wanted to use ones that the
NVSS has devel oped. And given those scenarios,
assessing the probability bounds for those occurring,
and that's a very difficult part.

And then given those scenarios, the
associ ated probabilities, theresidual uncertainties,
basi cal |y how to inplenent this i ntegrated
deci si onmaki ng process in terns of the inplications
for the performance confirmation and the QA and QC
requi renments. And | would keep the current DOE

assunption of having allocated a |large part of the
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performance on the waste package. | think in the
current case, they want to say about 60 percent of the
safety case i s based on the waste package durability.

(Slide)

Ckay. So, first, how do we find the
scenarios of interest? One way is to |look at the
current performance assessnent and pi ck out any of the
runs that m ght fail your decisioncriterion. Now, in
the PA as it stands, this alnost never happens
because the dose criterionis 10,000 years at about 15
nrem It mght be lower for the groundwater
protection requirenment, but it is always at | east an
order of magnitude or even lower. But if we | ook at
-- this is just one exanple of the PA. This was done
for the EIS in 2001

And what they did was in addition to the
normal spent fuel and the defense waste, they said
what woul d happen if we i ncl ude the greater than Cl ass
C waste and the SPAR waste, which is special
performance assessnent required, and this is the run
that they got. And you see that the majority of runs,
not hing i s happeni ng until about 100, 000 years. But
what's interesting is that you have a couple of runs
where you have sone funny behavior where you get a

dose starting at around 1100 years or sonething.
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Now, given that nost of your PA-- you're
not getting anything at all, wouldn't it nake sense
just to figure out what is going on in those
particular realizations to nmake that? | nean, it
m ght be sonething as sinple as a couple of waste
package failures. But even if that is the case, you
want to knowwhy that's happening. So, that's one way
to pick out the scenarios. But as | said, it's been
very difficult to do that just because nothing ever
fails in a given criteria.
(Slide)
| think another way, | think the NMSS
staff has suggested a way through their tracing
studi es for | ooki ng at particul ar radi onucl i de rel ease
and how it travels through the system They
identified the Np-237 as an inportant radionuclide
because of its contribution to dose. And given that
it'sinportant, they | ooked at just the processes t hat
|l ead to rel ease of Np-237 and its travel through the
repository, and identifiedinportant attributes. And
| think they started out by partitioning the
realizations based on criterion and | ooking at the
overall sensitivity analyses, and |ooking at which
paraneters CDFs were sensitive to this partitioning,

and then focusing sort of conbined sensitivity
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anal yses on these paraneters.

So, what |'ve done is basically just very
crudely constructed sone scenarios based on their
findings, and I want to talk a little bit about the
inplications for assessing the probabilities of these
scenarios and other i ntegrated deci si onmaki ng
activities.

(Slide)

So, one exanpl e was what i f we have a high
influx and fl owinto the wast e package, and we assuned
we need 40 wast e packages to breach at 1,000 years, a
very conservative assunption, but just to start with
to give you a scenari o where you actually see a dose.
And then, in addition, we have very |low retardation
factor in the Calico Hlls nonvitric unit in the
unsaturated zone. And if we have that, then it takes
about 9,000 years for the Np-237 to get through the
unsaturated zone. You've seen all this in Tim
McCartin's March presentation, so naybe this | ooks
famliar.

In addition, if we have | owdiffusion and
low retardation factor in the alluvium in the
saturated zone, it takes another 700 years to trave
to t he poi nt where the cal cul ati on was done, whi ch was

1 kmfromthe repository, and you end up wi th about 15
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nrem at about 11, 000 years. Now, clearly, thereis a
series of conservative assunptions that were nade in
order to get this scenario, but at | east you have sone
type of failure scenario. You can go back and | ook at
possi bl e nodel uncertainties in the PA, as it stands
now.

And just another exanple of a possible
scenario is if you have a 110 waste packages that are
breached at 1,000 years, and you have high Np-237
possibility with all other factors being the sane, you
end up with --

CHAI RVAN GARRI CK:  Tina, the reason that
|"minterrupting is that a couple of us have to | eave.
You weren't here when we announced it, but a coupl e of
us have to leave in a couple of m nutes, and you can
continue, but I wanted to nmake a coment or two.

Now, are these conditional? Are these
scenarios conditional -- conditional on these
initiating conditions, initial conditions?

M5. GHOSH:  Yes.

CHAI RMAN GARRI CK:  So you haven't factored
i kelihood into --

M5. GHOSH: No, no, no, no, and that's
what |"'magetting to. First, I'"'msaying it's so hard

to find those failure scenarios in the first place.
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This is one way to find them But then you have to
assess the |likelihood of these things happening
together. As afirst cut, the probability is goingto
be extrenely low. Maybe | should just get to that.

(Slide)

So the point is how do you assess the
probabilities of these scenarios happening? As a
first cut, you can just take the probabilities from
the existing PA, and you're going to get an extrenely
| ow nunber, but what we really care about are the
uncertainties that m ght have been | eft out of the PA
t hat m ght have had thi s scenari o happeni ng t oget her.

So you can | ook for the potential common
cause or the synergistic effects anong the elenents in
this scenario, to see if you m ght want to revise the
probability assessnent.

Anot her thing is if you do scrutinize the
possible failure scenarios to this degree, you m ght
find out that the probabilities are actually highly
overestimated in the PA, and it mght be also a
revel ati on of extreme conservatismin the PA.  But,
basically, thisis away to get a better assessnent of
the probabilities for those things that m ght matter
to the system perfornmance.

CHAI RMAN GARRI CK: Now, one thing that's
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very different here is that in the reactor side, of
course, we think of scenarios in the context of an
event tree, and each initial <condition, each
initiating event will have emanating fromit hundreds
of scenarios, nmaybe thousands, nmaybe mllions, and
each pathway through the event tree could be
consi dered as a scenari o.

And, in general, the approach to scenario
structuring is very different between performance
assessnent nodeling and i n reactor nodeling. But al
" mpointing out i s that when you postulate aninitial
condition like a high flux rate, you are postul ating
a condition that could go in any one of hundreds or
t housands of different directions. And, inprinciple,
therefore, you would have hundreds or thousands of
different pathways which could be interpreted as
hundr eds or thousands of different scenarios for each
initial condition, eachinitiating event. That's one
thing that's very different.

The other thing | was very happy that you
poi nted out, that what you get fromMinte Carl o i s not
the probabilities, you get the process by which you do
sanmpling and by which you do the probability
arithmetic. The actual probabilities have to cone

from somewhere else. But it's inportant to | ook at
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these differences between the two types of nodeling.

M5. CGHOSH:  Okay.

(Slide)

Interns of i nconpl et eness, there coul d be
scenarios that were wil |l fully screened out, which may
not have been appropriate to be screened out, or
uni magi ned ones. And probabilities for various
features, events, and processes could be over- or
underestimted. And, historically, we see nmany
i nstances of both of these in past risk anal yses.

So the questionis, howcan we account for
this inconpleteness, and | think one of the nice
t hi ngs about focusing onjust thefailure scenariosis
that you don't have infinite resources to scrutinize
visually everything that you have, and if you find
those scenarios where you actually mght get a
failure, you can focus your resources on | ooking at
t he supportinginformation for those scenariosto help
you better quantify the uncertainties and revi ew any
i nconpl eteness and, ultimately, get better probability
esti mat es.

(Slide)

So, | wanted to just give an exanpl e of
how you mght further scrutinize the available

information. So this is an exanple from the DOE s
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experts' elicitationfor their UZflux nodel, andthis
is basically water com ng down above the repository
which they wused to wultimtely determne the
percolation flux into the repository drift.

So they did an expert elicitation, and
they had seven experts, and this is basically the
representation of the probability density functions
fromeach of the experts and their aggregate esti mate,
which is shown on top. And in this case, they just
did a sinple equal weighting for each expert to get
the aggregate pdf's on the top. But thethingis, if
you look at their actual study, there's really a
weal th of information in the elicitation report that
is not captured in the summary of the pdf.

(Slide)

So one thing | did is try to deconpose
what each of the experts consi dered when t hey assessed

the various ranges for the percolation flux. At the

top we have the seven experts. | knowthe witing is
smal |, but the nunbers aren't inportant, it isjust to
show you

And they discussed in a series of
wor kshops the range of factors that m ght affect the
percolation flux comng into the repository, but not

all of the experts thought all of the factors were
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equal ly inportant, and sone just disregarded sone
factors all together in terns of their effects.

So, herel triedto map which factors were
consi dered by which experts, and just the size of the
arrowis arough idea of the strength of how nuch t hat
particul ar expert considered the various factors, so
you get a better idea of who consi dered what. And one
of the reasons this is inportant is that, especially
with the performance confirmation activity, you are
collecting nore and nore information. So it m ght be
worthwhile to reassess the distribution for the
percolation flux, for exanple, as you get nore
i nformati on.

(Slide)

And t he benefits of deconpositionis once
you can see who considered what, as you get nore
informati on you can update your sort of aggregate
probability. One thing to consider woul d be to change
the nature of the information that you sort of keep
fromthe expert elicitation

So, it's not just which factors were
consi dered by whi ch experts, but you want to know how
they interpreted those factors in order to arrive at
their estimates so that as new information cones in

you may have a better idea about how to update their
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relative distribution. You can get an estinmate of
i nconpl et eness perhaps, based on the disagreenent
anong the experts -- anyway, you get the idea.

(Slide)

So in terns of the inconpleteness in the
coll ective state of know edge for a particul ar i ssue,
you can |l ook at the |level of disagreenent anong the
experts. You can | ook at historical data on how the
rel evant expert comunity perforned in terns of
affecting issues in a particular subject area. And
you can also use performance data on the experts
thenselves, if it is available. And thisis alittle
bit controversial, but it is an interesting idea.

And in terns of confidence studies for
those areas where you still have a lot of
i nconpl et eness, thisis where your ot her el enents cone
in. You have your performance confirmation
activities. You have nodel validation activities.
And the NRC has sone guidance on how to do this in
ternms of distinguishing between different nodel s and
so on. And you have your natural analogs and
experiments you m ght not have consi dered as rel evant
to your assessnent in the first place, and an exanpl e
of thisis the recent fuel cask experinents that were

presented at the |ast commttee neeting, which were
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not done for Yucca Mount ai n but which may end up bei ng
useful for the Yucca Mountain project.

(Slide)

So | just want to end with an exanpl e of
maybe what |'d like to do in terns of the decisions
that one could make in order to deal wth the
uncertainties in the assessnent.

So, once you have t hose, the scenari os and
t he associ ated probabilities and uncertainties, what
you want 1is only for those that are actually
i nportant, you want to conme up with sone conpensati on
activities so that you feel confortable with it.

So, just as an exanple, in the 2001 TSPA,
they assunme that 20 percent chance of one early
failure in the waste package; 3 percent of two early
failures; and probability goes to al nost zero when you
go above two early failures, and this is, fromwhat |
understand, | think it's nore than 10,000 packages.
But the thing is, what do you need to do in order to
be confident that your waste package really is going
to last that |ong.

And the other thing is you want to see
that even if you are wong about the nunber of waste
packages, maybe you still don't fail your decision

criteria, so it mght not be inportant that the

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




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

83
assunption is that there's al nost zero chance of nore
than two failings. And so you have to consider your
entire scenario in order to be able to assess
particul ar aspects of the safety case, and once you
find that, maybe you find that actually what you
really care about is to nmake sure that it's not nore
than 20 that fail in your repository. And then when
you' re manufacturing the waste packages, you have to
have adequate sort of quality control requirenents to
meke sure that you can prove that you' re not going to
have nore than 20 failures. For exanple, |ike
wel ding, | guess, is historically a touchy issue. Can
you show that your welds are going to be durable
enough to have | ess than 10 waste package failures
over 50,000 years or sonet hing.

And, of course, with all of this, you
mght still have |imtations in terns of the
uncertainty on what you can show, and you can have
your ongoi ng performance confirmation activities in
order to i ncrease your confidence about the techni cal
basis for the assunptions that are necessary.

So that's just an exanple. I haven't
finished going through this yet, but I plan to do so
in the next few weeks. | nean, | guess maybe ny end

nmessage is basically there should really be a graded
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approach. First, it's hard to identify those things
that are i nportant, but once you have identified those
inportant things, you want different |evels of
confi dence based on the uncertainty and t he scenari os
that you' ve uncovered. And | guess that's about it.

(Slide)

Well, we don't have to talk about this.
This is just an exanple of what | think that the
defense-in-depth that's al ready t here now, and howt he
NVSS i s using risk information conbi ned with defense-
in-depth in their prioritization activities, but |
don't want to tal k about that today.

(Slide)

| just want to thank all the people who

really helped ne. [It's been great being here and,
wel |, just thank you.
(Slide)

At the end, the | ast page | have a nunber
of selected references. The things that | nunbered in
the presentati on match t he nunbers of the references.
| also threwin sonme of the other key references that
' ve | ooked at.

DR. HORNBERGER: Thanks very much, Ti na.
We have tine for sonme questions or comments. Ruth?

DR. VEINER: The first comment |1'd nake i s
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t hat nmaybe you can reprint your reference list in a
type font that | can read with ny gl asses because |
sure can't do it -- | can barely read it up there.

V5. GHOSH: I'"'m sorry. "Il put it on
nore than one page so it's bigger

DR.  VEI NER: Thank you very nuch. My
coment is, as you know, Latin Hypercube sanpling
ensures that you're going to sanple the tails of the
distribution. Could you put up that slide of the PA
results -- it was an early slide.

(Slide)

Ckay. Yes, that one. So the reason for
| ooking at the nmean and the 95th percentile and so on
i s precisely because you use Latin Hypercube sanpli ng,
and what you have done in picking your scenariois to
take a scenario fromthe tail, and this is done in al
of the argunents about Yucca Mountain, but is there an
inplicit suggestion in what you are saying, that we
shouldn't nake the tail so |ong that perhaps these
very extremnme scenari os shoul d not be part of the PA at
alI'?

M5. GHOSH: | think what | was trying to
bring out is that | think people are unconfortable
with maybe the quality of the PA in terns of

representing the whole picture right now So one of
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the things we mght care about is -- of course, |
pi cked out a tail, and if you believe this picture,
that tail has an extrenely low probability of

occurring, but the point is do you believe that that
is the accurate probability given that you have al |l of
these uncertaintiesinthe performnce assessnent t hat
you may not have considered the synergistic effects
anong the nodels or paraneters that you' ve screened
out, and so on. So that is sort of the notivation
behind this, because | think, as it stands now, if we
believe the TSPA, there's nothing to do, just |et
everything go as it is, but the thing is people are
unconfortabl e with whet her we' ve accurately portrayed
the probability of that tail scenario happening.

DR. HORNBERGER: M It?

DR. LEVENSON. Can you put up Slide 5?

(Slide)

If I believe what you are telling ne, that
300 realizations neans that each one has 1 in 300
probability of occurring, I can determ ne absolutely
what is going to occur by only doing one realization
because that will have a probability of 1

M5. GHOSH: |'msorry. Cbviously, | don't
believe that. And the nore realizations you do, the

nore confortable you can feel, but isn't that -- this
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is an argunent |'ve seen -- you know, when peopl e tal k
about the sanpling process, that's howthey represent
it. So there is a second issue, which is you have
this guesstinmate of the probability and then how nuch
confidence you place on it because, really, there's
t he bounds t hat you have to pl ace on these probability
estimates. And the nore realizations you do, maybe
you can be nore confortabl e about the bal ance. But I
t ake your point.

DR.  LEVENSON: kay. The next slide,
Sli de 6.

(Slide)

Fromny basi ¢ hang-up, | have to ask, how
-- | get uneasy when peopl e rank dom nant scenari os
based on probability only, and haven't included
consi derati on of consequences.

M5. GHOSH: Right. So | guess that's why
| brought up the point of the desideratum-- | nean,
what do you actually care about. And | guess the
typi cal approach has been to pick sonme threshold
consequence and | ook at just that. But one m ght want
a nore graded approach. It's just that in the
regul ations right now, thecriterionis the 15 nremat
10,000 years, so you mght want to construct your

whol e case around that.
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DR.  HORNBERGER: Ruth, did you have a
fol |l ow up?

DR. VEINER: If you go back to the 1-300
that -- the previous slide, Slide 5.

(Slide)

| was just going to say that in making
this presentation, a better way to -- perhaps i nproved
way to | ook at that question because this statenent --
MIt is absolutely correct -- when you have only one
realization, then it is conpletely random what your
scenario is going to be. If you have 4 realizations,
then you've stratified. And if you have the sane
nunber of realizations as your stratification, then
it's randomwithin those strata. But the nore you
take, the nore likely you are to sanple over the
entire curve, and | think that's the point, the 300
realizations as conpared to, say, 100 realizations
gives you a better sanpling of everything that you

have considered. That's one point | wanted to nake.

And the question -- if you go to the next
slide --

(Slide)

When you wer e maki ng your presentation, |
was nentally filling in, and when you said dom nant,
in ny mnd | included consequence along wth
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probability. | think that should be explicit. And I
comrend you for wal ki ng t hrough each scenario in a PA
That is extrenely instructive, if you | ook at where
each paraneter was -- the way i n whi ch each paraneter
was sanpl ed.

You also mght |ook at sonething else,
which is there are a certai n nunber of paraneters that
-- the paraneters have, as you know, different
distributions, they are not all Gal cean (phonetic) or
what ever, and there are a certai n nunber of paraneters
that are constant values, like the half-life of Np-
237, that's a constant. So you might | ook at where
the fixed value or a known value dom nates the
scenario, and where sonme kind of distribution
determ ned by expert elicitation dom nates a val ue.

DR.  HORNBERGER: Tina, in listening to
your presentation today, it strikes ne that -- let's
see if thisis acorrect interpretation -- that to a
certain extent what you are aimng at is identifying
the potential weak spots of a perfornmance assessnent
al nost i ndependent of the |l owesti mated probability of
t hat sequence of events because, after all, probing
the weak parts of a case nay be a useful way to | ook
at things, such as the exanple you gave, how nany

wast e packages would have to fail to reach this
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extreme scenario, and then what kind of quality
assurance/ quality control programdo you have to have
in place to make sure that your welds will neet that
criterion. |Is that a fair assessnent?

M5. GHOSH: Yes, that's afair assessnent.
| mean, that's exactly the point, youwant to findthe
weak spots because, as | said, you don't care about
all the ways that your repository is wonderful and
everything works -- | nean, that's great -- but what
are the things that coul d defeat the system And once
you find that, you have to get an i dea about at | east
the relative likelihood of those things happening.

DR. HORNBERGER: You had nade a comment
somewhere in your presentation -- actually, on Slide
7 -- about bringing in defense-in-depth. So that was
your slide where you said this was from a reactor
arena, and |'ve had sone, let's say, interesting
conversations with George Apot htol okis (phonetic) on
how def ense-i n-depth, as used in reactors, nay or may
not carry over to repositories. Can you anplify a
little bit on your views on what you nean here? You
go through your procedure of identifying the weak
spots. How are you going to contribute to decisions
on defense-in-depth?

(Slide)
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M5. GHOSH: Okay. You know the two views
of the defense-in-depth, one is |like what's enbodi ed
inthe structure, the structuralist approach where you
| ook at what's already enbodied in the structure of
the regul ations and the structure of your design and
soon. | think that structural part is already there
because the regulatory requirenents -- | nean, they
are not all risk-based. You have the nulti-barrier
requirements. You have the performance conservation
requi rement and so on, so a very high level. That's
one defense-in-depth strategy.

| think what | was concentrating onis how
to use it at the lowlevel -- howto use a rationa
appr oach. I think what |I'm looking at is how to
enpl oy the rationali st approach to def ense-i n-depth at
the low level, which is basically you have the
information from the PA and the uncertainties and
hopeful ly i nportant. And what are the things that you
can do in order to build confidence that those
uncertainties are as |l ow as they are, and so on. So,
| hope that nakes sense.

Now, the thing 1is, obviously, the
repository systemis very different than a reactor.
The nmulti-barrier thing, for exanple, with reactors,

at | east they assune sone i ndependence of sone of the
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barriers. You don't have that nmuch in the repository
system just because there area lot of coupled
processes and one thing |eads to another. So the
structural multi-barrier defense-in-depth neans
sonmething different for the repository systemthan the
reactor. | don't think I'll be dealing that, | guess,
so much in what I'mtrying to do.

What | "' mtryingtodoisto-- 1 think all
the activities that you do to buil d confidence in your
PA results, and what ever deci sions you' ve made, sort
of fall intothe defense-in-depthinterns of whatever
you do to convince a rational person that you have --
that you are confortable with your decision. Does
that make sense? | don't know if | answered your
guesti on.

DR. HORNBERCER: Yes, nore or |less. Jack
Sorenson still comes in once in a while, doesn't he?
You should have a chat with Jack

We have sone experts in the audi ence, and
"Il invite them if they have any questions or
comrent s?

MR. McCARTIN:  Tim MCartin, NRC staff.
| just wanted to offer for the commttee, we
appreciate the opportunity to interact with Tina on
this, and it's a two-way street, and it's al ways good
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to get newideas into the program She went over it
real quick, but her Slide 20, which you don't
necessarily have to l ook at it now, but interns of --
as you know, we are constantly trying to find better
ways to explain and communicate risk. And on Slide
20, she cane up with this, and |I've talked a little
bit with her, but as an exanple there, if you | ook at
t he bott ombox on corrosi on where there's arrows goi ng
both to the waste packages affected and cumul ative
rel ease, we' ve tal ked about the synergi stic effect and
the kinds of things that affect nultiple things.
Graphically, this is a nice way to comuni cate. So

right thereis an idea that | think when we go forward

wWith our -- as we update our risk baseline report,
here's a way that -- you'll probably see it again in
that report -- and there is at | east one exanple |'1|

give you of a way that's a useful way to present the
information. So we know -- Tina wll be gone by the
next time you guys neet, but | think NMSS is happy
Wi th the opportunity to help out on this effort.

DR.  HORNBERCGER: |'"'m very glad to hear
that. Any other -- Dick?

MR. CODELL: Dick Codell, NRC staff. |
di d have one question. Looking at the worst scenari os

bothers me a little bit because the rule i s based on
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risk, and | think maybe Dr. Weiner touched on this,
too, but 1'd be nore concerned with how the extrenes
of the realizations affect the nean, which is really
basis of the risk and not the extrenes thensel ves.

M5. GHOSH: COkay. | guess nmy path onthis
is that we want to be able to reassess the
probabilities of those extrene events happening. So
in the end, | guess you end up doing the sane thing
because what | didn't showis, ultimtely, after you
scrutinize sort of the tail scenarios, you want to
feed back to your overall integrated PA, so you shoul d
be able to see the effect in your nean dose once you
do that. | don't know if that's a satisfactory
answer .

MR, CODELL: That's a good answer.

M5. GHOSH: But the notivation of thisis
basically let's nake sure we got those probabilities
right for the tail scenarios because we don't have
infinite resources to scrutinize everything.

DR.  HORNBERGER: Questions from staff?
Nei | ?

MR, COLEMAN: | just wanted to nention
that | sawa really good point all through your talk,
but one about netals fabrication which cane up in the

performance confirmation neeting, about you asked t he
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gquestionis it possibletoactually manufacture at the
extrenely lowfailure rates that are being clained, a
key point and one that the commttee has expressed
interest in follow ng.

| just wanted to nention one ot her thing.
|"d be interested in any suggestions you m ght have
about how to systematically root out the synergistic
effects that you were tal king about, anything that
woul d be hel pful ?

DR. HORNBERGER: That's a chal |l enge, and
it'"s nowon the record. O her questions or conments?
Sher ?

MR, BAHADUR: George, | just wanted to
pl ace on record the fact that Tina canme here as a
sumrer intern. She had shown great insights into the
i ssues that we are dealing with in the waste, and her
contribution has been very val uable. This is just her
progress report. By the tinme she conpl etes her work,
her termw ||l be expiring at NRC. But in your next
neeting, which is perhaps in Septenber, we would
invite Tinato cone here and present her final results
on this particular activity that she i s doing. thank
you.

DR. HORNBERGER: That's great, and we'l |

| ook forward tothat. And | will al so express for the
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whol e ACNW the comnm ttee, our pleasure in having had
you to work here with us. W've all enjoyed it.

V5. GHOSH: Thank you so nuch. ' ve
really enjoyedit, too. It'slikethefirst tinel've
actually had a full commttee of advisors.

DR. HORNBERGER: Well, this isn't MT.

M5. GHOSH: It's been a pleasure.

DR. LEVENSON: Tina, | want to ask you a
guestion that's conpletely outside of the study, but
you may be in a unique position. There recently has
been sone concern about expert solicitation, and one
vi ewpoi nt sayi ng that what you should do is get from
the experts their know edge and i nformati on and not
necessarily the final decision, as many people are
expert inafield, but they don't necessarily know how
to translate it into, say, a probability.

Since you are unfolding or taking apart
t he pi eces of the expert solicitation, do you have any
comrent on the approach to just letting an expert give
you hi s answer, as opposed to his being aninfornmation
source?

M5. GHOSH: | think that's an excellent
poi nt, and probably an area of nmjor study.

DR.  LEVENSON: But | just wanted your

opinion fromwhat little unfol ding you' ve done.
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MS. GHOSH: Sure, absolutely. 1've |l ooked

at alot of different expert elicitation techni ques as
wel | as how you sunmari ze the information and so on
and, as you know, there's a whole body of literature
on howto do it right and what you get and what it
nmeans, and so on. That was one of ny points of
showi ng the deconposition of the expert solicitation
because | think you're absolutely right, you don't
just want the final nunber that you're going to plug
into the PA,  you want to know why they think a
particul ar range of nmaybe whi ch nodel they think are
appl i cabl e. There's a | ot of aleatory uncertainty
about what's actually in the geologic formation, so
you want their sort of ideas about what's going on
down there, and howit affects things. And so you may
choose to elicit the information at a different | evel
and conpile it to the end nunber. O course, you
still want to go back and nmake sure that once you' ve
done that, they agree with what you've done. But ,
yes, | think it's a really interesting point,
especially with the Bayesian framework. As you do
collect nore informati on, you want to be able to take
the elicitation and update the distributions and, if
all you have is the distribution, you can't do that.

DR.  LEVENSON: I want to thank you for
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havi ng undertaken to take that apart because | think
that's a very val uabl e insight.

DR,  HORNBERGER: M ke, one last quick
guesti on.

MR. LEE: Tina and | had a conversation
previously about the staff position that was witten
a nunber of years ago about the use of expert
j udgnment, and one of the things that the staff noted
on the strengths of any particular elicitationwas the
ability to docunent the assunptions that went into a
particular issue that was being addressed. So if
you're interested in particular distribution or range
of values or things |ike that, the nore you can do up
front in terns of free elicitation training to tel
the particul ar expert that you want to understand why
he came up with the distribution that he canme up with
is val uabl e.

DR. HORNBERGER: Okay. | believe that we
wi Il not need the Recorder any further, so this wl|l
end the recorded part of the session. W are now
going to take at least -- at least -- a 20-mnute
break and, in fact, 1'll say 10 past 11:00.

(Wher eupon, at 10:45 a.m, the recorded

portion of the neeting was concl uded.)
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