UNI TED STATES

NUCLEAR WASTE TECHNI CAL REVI EW BOARD

W NTER 2002 BOARD MEETI NG

January 30, 2002

Bob Ruud Comunity Center
150 North H ghway 160
Pahr unp, Nevada



NWRB BOARD MEMBERS PRESENT

M. John W Arendt
Dr. Daniel B. Bullen
Dr. Norman Chri stensen
Dr. Jared L. Cohon, Chair, NWRB
Dr. Paul P. Craig
Dr. Debra S. Knopman
Dr. Priscilla P. Nel son
Dr. Richard R Parizek
Dr. Donald Runnells, Session Chair
Dr. Alberto A Saglés
Dr. Jeffrey J. Wng

SENI OR PROFESSI ONAL STAFF

Dr. Carl D Bella
Dr. Dani el Fehringer
Dr. Daniel Metlay
Dr. Leon Reiter
Dr. David Diodato
Dr. John Pye

NWRB STAFF

Dr. WIlliamD. Barnard, Executive Director
Joyce Dory, Director of Adm nistration
Karyn Severson, Director, External Affairs
Linda H att, Managenent Anal yst
Linda Coultry, Staff Assistant



Ext ernal Revi ews, conti nued
Jeff Wwng, NTWRB . . . . . .. . . . . . . . . . .. 1

| nternati onal Peer Review of TSPA
Téni s Papp, Chairman, International Peer Review Panel 1

10 CFR Part 63
TimMCartin, NRC. . . . . . . . . . . . . . . .. 26

Total System Performance Assessnent Supporting the Site
Suitability Evaluation and Final Environment | npact
St at enent

Jerry McNei sh, BSC/ Duke Engineering Services, Inc. . . 42
Uncertainty Analysis and Strategy Report

WIlliamBoyle, YMSCODOE . . . . . . . . . . . . . . . 65
Peter Swift, BSC/ Sandia National Laboratory. . . . . . 82

Sufficiency Review
WlliamReaner, NRC. . . . . . . . . . . . . . . . . 112

Public Comment Period. . . . . . . . . . . . . . . . 127



PROCEEDIL NGS
8:30 a.m

COHON: Seats, please. There will be another public
comment period at approxi mately noon today at the con-
clusion of our pre-arranged presentations. This norning
begins with a continuation of the session we started
yesterday focused on views from external organizations on
the work that DOE has done, especially in TSPA. Jeff Wng
is the Chair. Jeff?

WONG  Thank you. Again, this is a continuation of
yesterday. And this norning the presentation will be by
Dr. Tonis Papp, who was, until March of 2001, the Research
Director for SKV, the Swedish Nucl ear Fuel and Waste
Managenent Conpany. He is nowretired and is a
consultant. He recently served as Chairman of the
| AEA/ NEA | nternational Teamreview ng the Yucca Muntain
TSPA-SR. So with that, Dr. Papp?

PAPP: Good norning. Okay. | wll start with giving
you sone, a little overview of what the | AEA and NEA are
doi ng when they are doing this sort of reviews, and then
will go through the main findings of the International
Review Team And the reports is not in printing. W nade
it during July, August, Septenber. It was three nonths of

quite hard work. And nost of the formul ati ons were ready



by COctober or so, and I'mreferring to the discussion

yest erday when conpared with what new results have been
comng up and so on. But it is nowin the printing and
they say, NEA, that these will be available fromthe print
in md-February.

Okay. The | AEA/ NEA, they have for quite a while
wor ked with these sort of reviews. And | assunme that nost
of you are quite famliar when the WPP facility was
eval uated. There has been a couple of other also
met hodol ogy for scenario and nodel devel opnents and review
of the UK nethodol ogy. And there was a review of the
Japanese H12 concept for final repository, final
geol ogical dig repository.

Qur own work in Sweden, SR-97, it was for post-
closure total system perfornmance assessnent, also it was
al so reviewed. And there has been recently another made,
specific review made, on the bi osphere issues and
bi osphere nodel i ng for Yucca Muntai n.

When the | AEA/ NEA are doi ng these reviews, they
are selecting special groups. For each review there is
one special group created, and the experts are sel ected
with regard to what is the special areas to be revi ewed.
In this case it was quite a | ot of people working with the
performance assessnents that are within this team | was

heading it as the chairman, and there has al ways been an



effort to try to get sone international balance here for
these reviews, so there are people, as you see, from
Spai n, France, Canada, UK, Australia. And also nenbers
fromthe | AEA and NEA. That's very inportant of course.
After a while you get a certain routine of doing these
things and it's not very easy in a short while to nake and
revi ew over |arge docunents. W have to have a standard
procedure by which to address questions in ways you don't
forget them

There is various distributions anong the various
international countries and there is also distribution
bet ween expertise in various areas here.

kay, let's go fromthis over directly to the
obj ectives of the assessnent, also of the review. And |
shal |l perhaps read it directly. The job we had was to
conpare net hods used by Departnent of Energy with
international current or devel opi ng reconmendati ons,
standards and practices. W also asked for a statenent
regardi ng the adequacy of overall performance approach for
supporting the site recomrendati on decision by the
Secretary of Energy. Detailed recommendations were al so
asked for for inprovenents to help the performance
assessnent, to better support the next programmatic
decision point in case the site is recomended.

That was all a job, and I'd |ike to comment that



our task was then to make a review of the nmethodol ogy, not
to review or evaluate the adequacy of the repository
design of the site.

We had as a main reference docunent, or the
docunent that we reviewed, that was the TSPA-SR fromthe
year 2000. We were aware of the fact that there are other
wor k goi ng on, but they were not all reported so this was
the focus of our work. W worked with this review, we
greatly benefited frommany face to face neetings, too,
rat her groups of neetings with the DOE staff and
contractors. And we also benefitted froma conprehensive
answers to about 150 witten questions. And these form
guestions and answers was very inportant for us because
perhaps it nmade it easier for us to track sone of the--I
heard yesterday about the problens of tracking the
information fromone, the original source on to the safety
assessnent or performance assessnent. Perhaps this nade
it alittle easier for us, but we didn't have so nuch
problens with it. Wen you are doing a reviewin two or
three nonths, then really you cannot | ook at everything.
You have to go down on sonme details here and there to see
whet her it checks. And this we nmade in a nunber of areas

And for these areas we found that there wasn't a
traceability that was acceptable. W found what we

want ed.



So ny presentation will go directly parallel to
these three objectives. First, ook at our views on the
i nternational perspective, then | will present a
statenment, then tal k about the recommendations. W had a
nunber of recomrendations so | will go into sone
hi ghli ghts fromthese recommendati ons.

So when we go to international perspectives, we
observed of course very early that the Yucca Muntain
setting is quite unusual fromthe international point of
view. It was in a closed basin systemwhere all the
systens otherwi se in Europe or the world has been with a
rel ease into the, sone ocean or sone sea. Also, the
oxi di zi ng environment was unusual so we had to take this
into account when tal king about how this conpares with
i nternational standards.

The rational e was, of course, one of the nore
inmportant things for us to look at. And--of the TSPA, it
was nmade--the rationale was to nake a TSPA to determ ne
whether it's likely that the selective repository concept
at Yucca Mountain site will be able to neet |icensing
requirenents. And we al so observed that the dose rate
requi renents for the 10, 000-year period given in the
regul ati on was nmet by designing the engi neered barrier so
t hat the avail abl e corrosion data, based on these

corrosion data there would be no rel ease fromthe waste



package under normal conditions for this 10,000 years.

This rationale we observed is quite capabl e of
addressi ng many issues, but we also believe that there are
al ternative approaches that could have been taken. W
bel i eve that the extensive know edge accunul ated i n many
years, all the characterization and analysis of the site
has not been utilized in the fullest extent. It would
have been desirabl e perhaps to have a better place to have
pl aced greater enphasis in the TSPA on the perfornmance of
t he geol ogical barrier inits own right.

Moreover, we think that the broader safety case
coul d have been devel oped to support this site
recomrendati on deci si on.

But again, the nethodol ogy used for providing
the basis for these decisions, the overall structure of
t he net hodol ogy and the building on a series of
performance assessnents which they nmade here, they
conformed to best international practice. Mreover, we
t hought al so that the structured obstruction process that
has been shown in this TSPA by linking process |evel
nodel s to assessnent nodels is, as we see it
internationally, in the forefront of international
devel opnent s.

We saw, when tal ki ng about the nethodol ogy, that

there was nuch nore probablistic approaches, nore
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probabl i stic methodol ogy approaches, and nore used, and
lists natural anal ogues than normally in international
assessnents. But we were also aware of the fact that the
regul ati on which are nore prescriptive than is conmon
internationally with this 10,000 years and the stylized
intrusion scenario and defi ned bi osphere and so on. These
have been the ground for doing many--for having this

hi gher enphasis on the probablistics and the higher focus
on the conpliance issues.

These di scussions |lead then up to a statenent by
the IRT, which I'd like to read out. W said that, "Wiile
presenting roomfor inprovenents, the TSPA-SR net hodol ogy
is soundly based and has been inplenented in a conpetent
manner." Moreover, we believe that the nodelling
i ncorporates many conservatisns, including the extent to
which water is able to contact the waste packages, the
performance of the engineered barrier and the retardation
provi ded by the geosphere. W say that overall, the IRT
considers that the inplenmented performance assessnent
approach provi des an adequate basis for supporting a
statenment on |likely conpliance within the regulatory
period of 10,000 years, and accordingly for the site
recomrendat i on deci si on.

We also said in the third section of the

statenment that, on the basis of a grow ng internationa
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consensus the | RT stresses that understanding of the
repository systemand its performance and how it provides
for safety should be enphasized nore in future iterations,
both during and beyond the regulatory period. Also,
further work is required to increase confidence in the
robust ness of the TSPA

This is leading up to our recommendations for
the com ng phase then

So fromthis we went on then to what sort of
recommendat i ons, what sort of changes woul d we reconmend,
what sort of additions would we recommend in order to have
this PA approach nore close to the internationally, those
internationally nade performance assessnents we've seen
before. And we | ooked through all the system quite in
detail of course, and canme up with 27 recommendations in
various areas. W tal ked about the overall system
met hodol ogy quite a lot, and the subsystem net hodol ogy,
and then we had disruptive events and docunentation. But
| wll address these two issues first because | think
that's the nore interesting things that we have | ooked
upon there.

Wien we go to the overall system nethodol ogy, we
have in many places in our report tal ked about the need
for sonething that we call a safety case. Perhaps that's

not so easily understood what we nmean by it if you haven't
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been in this discussion, but in general, | would say that
the safety case as this internationally is sonething which
is still developing. Every country mght have a little
di fferent opinion on what it should contain, but I think
there are sonme conmmon ideas about it. And the one is that
it should be a higher |evel docunent to address the
strategies for how you' re reaching a repository. That
nmeans that we are aware that there are a nunber of
deci sions, a sequence of decisions to be taken, and for
t hese decisions there is the basis, the information that
has to be developed. And this strategy for how the
decisions wll be nmade and how the information for taking
the decisions will be built up, should be in such safety
case docunentation. There m ght be strategies for safety
and strategies for confidence, and there mght be a little
difference. And strategies for conpliance of course al so.
And |ists that was published in NEA docunent on
this performance--this safety case is talked a | ot about
this presentation, also of the line of argunents which you
have in order to allow yourself to nove to the next
deci sion phase. That is to show, to be aware of what is
deci ded, what is defined and why you have the confidence,
and al so be aware of the |ax areas where the confidence is
not yet there, but if information will be comi ng in other

eval uations. For instance, by building the repository and
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enplacing in the waste, there is a |lot of new information
comng in. And then it should be in a safety case a
definition or discussion about how this information wll
be used in order to help the confidence for this, say the
final closure of the repository or whatever it is.

The robustness and the flexibility has al so very
of ten been discussed in the safety case, in connection
with the safety case. For instance, if there are
unexpected things coming fromthe results fromthe
i nvestigations, then there should be a discussion, what
sort of options do you have with regard to your concept,
with regard to your design of the repository in order to
neet unexpected events or information comng fromthe
geol ogi ¢ i nvestigations.

The robustness and the flexibility, design
options and so on should be there and planned work for the
next stage. All these things we think should be in the
safety case, a sort of higher |evel docunent to address
t hese t hings.

Sensitivity analysis we | ooked upon quite a |ot.
We found that there were a nunber of very interesting
tools used. One on nethods to evaluate the inportance of
various barriers and so on. W were favorably inpressed
by these things, but we think also that this could have

been further devel oped into much nore concl usive
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di scussi on about work of inportant things and then
sinmplifying the discussion of all the presentation on how
the repository is working into finding that say, five or
Si X or seven nost inportant issues because one of the
probl ens we always had al so for us quite know edgeably
believe was to be able to grasp the, what is really
inmportant in these areas. And by using sensitivity

anal ysis of course this would be helped a |ot.

The system s understanding, this is al nost the
same thing as with regard to things that has to be
presented in the safety case. But we think that, yes, we
have said that it should have an equal inportance to
conpl i ance because we think that you cannot al ways foresee
everything that will be comng up. And the understanding
is then nore inportant than whether you have shown
conpliance by using a | ot of safety nmargins or
conservative eval uati ons.

We think that the realistic nodelling is the
only way to get this understanding, and we think that this
shoul d be done nuch nore. | don't nmean realistic as
opposite to the unrealistic, but opposite to the
conservative nodelling. This realistic nodelling should
be done in order to be able to see what data, what
information is really crucial and inportant. But we also

are aware that there should be a conservative analysis for
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the conpliance so this is not instead of the conpliance
anal ysis, but rather conplinenting the conpliance
anal ysi s.

Now we cone to the final slide then, and this is
t he subsystem net hodol ogy. And here we saw t hat--we
tal ked about the engineered barrier quite a | ot because
it's a very inportant part of the system And the first
observation nmade by us was of course that it was in line
with the international best practice, but we were al so
aware of the fact that also in the international best
practice there is quite a lot of lack for the long term
data. These materials are used perhaps 50 years and so
on, and the very long-termdata is not there. So we had
in our report a list of recommended, first to start the
long termtesting as quickly as possible. And then we had
along list of all sorts of factors which would have to be
started. For instance, the gama radiation field, the
special Alloy 22, kinetics of pitting and crevice
corrosion, salt position and | ocal corrosion, stress
corrosion and cracking, especially on wells and Alloy 22 -
-corrosion and aging and so on.

Well, this type of lists of what we think are
good and shoul d be done, we have in the report quite a | ot
of it. And then we, after the barriers we went on to the

transport within the engineered barrier system Ckay, |
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will just mention it rather quickly that we regarded it
overly conservatively nodell ed, and very conpl ex, and
possi bly not credible. W |ooked quite in detail on this
di ffusion through the stress corrosion cracks. The nodel
requires that there is a continuous fill of water allow ng
the diffusion all the way fromthe waste formto the
cracks in the degraded waste package and down to the
bottomof the inlet. And these things, there are quite a
nunber of assunptions that are, as we think there should
be reviewed a little nore. And possibly not credible, but
what we recomrend is that it should be reviewed nore. It
shoul d be made a nore detailed review on. W stil
consider that the availability of water for this system
and dripping, or whatever it is, the dripping of fluid,
water, is one of the crucial points which m ght be one of
the big conservatives in this assessnent.

And the final thing, I"'msorry, |I'mdraw ng out
in tinme here, but the final thing here is the saturated
zone. And here we also were rather critical. W said
that, all right, we are aware that when you' re nmaking a
sequence of decisions sonewhere in the decisions you're
al l owed to use conservative sinplified nodels, and you
m ght take away the sinplifications and go on to nore
realistic nodels as they are. Here we think--thought that

perhaps you had it too sinplified and too conservative
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nodel fromthe beginning. W didn't forget it is a sate
of the art, and | was rather glad when | heard yesterday
about quite a few of these nmany actions that have al ready
been started. W, at these neetings when we discussed
this report we heard that the Nye County hol es (phonetic)
were coming in to the systemand so on. So there are a
little of good things happening, but when we saw this then
we regarded this could have been done better. And we
recommended really a significant effort to produce new
data and new calibrations and new nodels for this
saturated zone transport nodel.

Thank you. | think | leave it with this.

WONG  Ckay, thank you, Dr. Papp. Questions fromthe
Board? Silence. Is it too early in the norning? No
questions fromDr. Bullen? Okay, Dr. Bullen

BULLEN: Bullen, Board. | know that this is beyond
t he purview of your organi zation because you were |imted
to TSPA- SR, but having seen sone of the stuff that's been
presented in the SSPA, the supplenental science
performance analysis report, and the |ower tenperature
operating nodes, were there any coments specific, or
maybe just sort of general conversations that were had by
the International Peer Review on maybe benefits,
detrinments of hot versus col d.

PAPP:  Yes. In fact, we discussed it alittle. W
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indicated let's say perhaps in a nore general way that
there were a nunber of design changes nade fromthe
earlier performance assessnents, and that was al so
sonmething that we didn't understand. It was not witten
in the docunentation why they were nmade.

Now we had a | ot of discussions on the higher
and | ower tenperatures also. And the issue is of course
you have nore data for the |lower tenperature situations
and so on.

On the other hand, the high tenperature is
per haps al so one of the nore inportant factors for
avoiding getting fluid water into the system And as we
saw it, a lot of the--if you control these things there is
a lot of benefit to be gained by this one. So we didn't
make any suggestions on howto go with regard to the
repository concept, but we observed that there should be
per haps better argunents made for why this or that design
changes are nmade to show what is the benefits and the
consequences of it

BULLEN: Bullen, Board. Just a follow up on that.
When you | ooked at the presentation for their TSPA-SR
design, did you have difficulty with the way the TSPS
handl ed coupl ed processed, handl ed the exclusion of water,
or was it the assunptions that underlay naybe the

di scussion of that, or was that not a topic that nade it
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to the top of the heap in your evaluation?

PAPP. W have in the report comrented on this
exclusion of the water issue, and we think that perhaps
the sinplification of the nodel was made too far. That's
why perhaps it was not credible, because there could have
been nore di scussi ons on whet her these natural waters
real ly existed under these higher tenperature situations,
and so on. But we didn't nmake any alternative eval uations
of this proof, no.

BULLEN: | realize that was beyond the nmandate you
had i n what you did. Thank you very much

WONG.  Debra?

KNOPMAN:  Knoprman, Board. Tonis, going to your first
chart, first objective of putting Yucca Mouuntain in the
TSPA process in sone international perspective, |I'm
wondering if you could tell us alittle bit nore about
what is going on elsewhere in terns of the enphasis on a
site characterization versus a overall evaluation of a
repository system and the way that bal ance is being
struck el sewhere. |s the natural barriers, the natural
system by and | arge, you nmentioned that you thought that
DCE shoul d have enphasi zed that nore, but is that in fact
what the experience is el sewhere, that nmuch nore of a
focus on natural barriers apart fromwhat m ght then get

engi neered into the systen?
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PAPP: Yes. Bottomline of the answer woul d nost
probably be that, yes, nost often you'll see nore enphasis
on the geosphere. On the other hand, | know from ny own
country, Sweden, that we also in the situation where we
was to show-we haven't any site selected yet, but we nade
this last SR-97 with three possible sites, not selected,
but we had data on them And just in order to show that
this repository system woul d be working in many of these
sites. And there, there was of course the effort then to
show that the systemwas so stable so you could use nmany
of these sites, but I would say that perhaps the sites in
Sweden are nuch nore simlar than the sites, let's say the
di fference between a unsaturated area here and the
granite, since we live--it's a very large difference
there. So the sites we | ooked upon were nuch nore simlar
to each other than this Yucca Mountain repository.

Then the ot her hand, on the other hand al so, how
we approach the site is very much an issue of the
legislation and tradition in the country. W were aware
of that. But perhaps fromthe international point of
view, even if this is very much dom nated by how t he
| egislation and tradition is in the country, there could
have been the discussion on what's the reason why we are
sel ecting this approach. Wy we're selecting the strong

barrier concept for instance, or why we are accepting to
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have a rather sinple nodel for the saturated zone in the
beginning for this. This reasoning, these argunments which
| think could have been in safety case, we didn't find
anywhere so we had to guess a little about it. But we
don't say that one route is wong or the other is right,
but sooner or |later you have to have all of this
information at the final |icensing stage or final closing
stage or whatever.

WONG  Dr. Runnel s?

RUNNELS: Runnels, Board. Yes, Dr. Papp, in the
reports you mention both in the section on saturated zone
and in the section on unsaturated zone, that the possible
role of colloids may be overrated in the TSPA. Could you
comment on that, the basis for that suggestion?

PAPP: | think the only comment | would give is that
in the--and again, | will say that here we see that there
is a difference between the non-saturated, so on, conpared
to nost of the other investigated areas in the world where
we're tal king about saturated areas. |In nost of these
cases the naturally occurring colloids have been shown to
be rather low, even if we have, for instance in the
Swedi sh system bentonites and so on, with a suitable
chem cal environment and so on, the colloids in the
natural system have been shown to be very, very low. So

t hat coul d be one of the argunents, but we are fully aware
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of, these colloid issues are constantly com ng up again
and what we are saying is that we are not nmaking a

concl usive, we are not concluding anything here, but

rat her observe that this should be further eval uated
because it has quite a big inportance. So we think that

t hese col |l oids should be, you should further study and
build up a better confidence for why these |levels of these
amounts are used in the assessnents.

WONG Dr. Parizek, I"'mgoing to give you the | ast
guestion, but |I have to give you warning that the real
chairman is giving nme the evil eye.

PARI ZEK: Pari zek, Board. In one of your slides you
tal ked about the nethodol ogy conforns to international
practice, and then indicated that it was nore probablistic
and | ess natural anal ogues bei ng enphasi zed. Cbvi ously,
in international reviews we see a |ot of use of anal ogues.
There are very powerful argunents that they support
posi tions being taken. In your review and then just in
di scussi ons anongst your group, did any anal ogues cone to
m nd that mght apply to this oxidizing environment, and
that we are somewhat unique and you point that out, but in
just the debates and discussions, did anything cone to
m nd that would be useful for the program here to pursue.

PAPP: W tal ked about the Pena Bl anca anal ogue quite

a lot. And anong our geochem sts, there is also a very
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clear idea that this was a very good anal ogue to use for
the Yucca Mountain case. But we also said that any of

t hese natural anal ogues to be used for the, let's say |
think a nore realistic picture of what's happeni ng, should
be used in parallel with using the Yucca Muuntain area as
a sort of self-anal ogue, conparing the situation in Yucca
Mountain to the Pena Bl anca system for instance.

The main role we saw for this natural anal ogues
were not really to provide nmuch new data, new hard data in
for the nodelling, but rather provide a better possibility
to create realistic nodels.

WONG Al right. Thank you Toénis very nuch. Thank
you for making the long trek from Sweden, and 1'd like to
t hank all the speakers for the session that | chaired, and
| return control to Dr. Cohon

COHON:  Thank you very nuch, Jeff. And let ne al so
extend nmy thanks to Dr. Papp for being here to
partici pate. Thank you.

W wi il depart fromour agenda for just a very
short period of time so that Dan Bull en can ask a question
and apparently make a speech about an issue that canme up
yest er day.

BULLEN: Bullen, Board. Actually, there is a benefit
to the detrinment to live in two tinme zones away. The

detrinment is that at 6:30 |last night after you've been in
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11 hours of neeting you're a little bit brain dead. The
benefit is at 4:00 in the norning you' re actually pretty
wi de awake. And so | had the opportunity to take a | ook
at the presentation that was given in the public conment
session by Parvis Montazer yesterday. And as | was
t hi nking about it, | also |ooked at ny notes and realized
that Russ Dyer nentioned that there was a therm
operating node white paper that actually |I've seen and
liked a lot, that has sort of a real good mx there. 1In
fact | liked Parvis' presentation because he's thinking
out of the box and he's | ooking at opportunities that give
you both a smaller repository footprint and al so the
potential to keep the waste packages even cool er than the
Board has said. So what | was wondering was, Russ, is
that white paper going to soon be available for public
consunption, or is it not--since you nentioned it in our
nmeeting that | can put you on the spot, so what's the
status of the white paper? Can you tell ne?

Don't you love it when you--you can use ny m ke
if you want, but--

DYER This is Russ Dyer, DOE. W got it in |ast
week. It should be going through the dissem nation
process right now, so--

BULLEN: So is it publicly available? | mean | know

you gave it to us and said don't tell anybody about it.
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When is it publicly available, | guess is the question?

DYER: Now. Wek or two. Soon as we can get it
printed and di stri buted.

BULLEN. Ckay, great, so--

SPEAKER:  Printing the copies now

BULLEN:  Super, so--

DYER. W're in the printing process now.

BULLEN: In a couple of weeks then I think it would
be great if Parvis could get a copy of that because he
coul d put sone nunbers to what he has done just to kind of
put it in nore context that would be better presentation
in May. That's why | brought it up now, so if we could
get it.

DYER. (kay.

BULLEN: So, Parvis, are you out there somewhere?
|"msorry, | was not paying attention. D d you hear that?

MONTAZER:  Yes.

BULLEN: Get the report form Russ, okay? That's al
| wanted to say. Thank you very much, both for indul ging
me with ny brain dead nature at 6:30 at night and being
awake at 4:00 in the norning.

M. Cohon, it's yours.
COHON: Thank you, Dan, and thank you, Russ.
Returning now to the | ast session of our neeting,

which will focus on various regul atory considerations and



26

devel opnents as they pertain to the Yucca Muntain
program both at this nonment and going forward, we're
going to have four presentations by five speakers. And
et me introduce all five speakers. And as | do so,
encourage Tim McCartin to start making his way up front
and getting wwired. Here he conmes. TimMCartin is indeed
our first speaker. Timis Senior Advisor for Performance
Assessnent in the Division of Waste Managenent of the
Ofice of Nuclear Material Safety and Saf eguards of the
Nucl ear Regul atory Conm ssi on.

He'll be followed by Jerry McNeish, who is at
Duke Engi neering, which is part of the Bechtel-SAI C Team
which is a contractor for DOE

Jerry will be followed by Joe Boyle and Peter
Swift who wll be sharing a presentation. Bill is Senior
Policy Advisor in the Ofice of Licensing and Regul atory
Conpl i ance of the Yucca Mountain Project. And Peter Sw ft
i s Manager of Performance Assessnent Strategy in Scope, at
Sandi a, another part of the Bechtel -SAI C team

And we will conclude with a presentation by Bill
Reanmer, who is Chief of the Hi gh Level Waste Branch in the
O fice of Nuclear Material Safety and Saf eguards at NRC.

And with that we'll just have each person cone
up one after another. And | give it to TimMCartin.

McCARTIN:  Thank you. Prior to starting | would |ike
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to at | east acknow edge ny col | eagues at the center in
NRC. Neil Jensen, Janet Kotra, Jeff Pohle, and Gordon
Wttneyer and Bill Reamer who all participated in

devel opnment of the regulation and certainly shared in al
t he work.

Going right to the next slide, in preparing for
this talk, 15 mnutes to explain Part 63 is a relatively
short period of time, so | focused on four points. The
first two points, safety approach and multi-step process,
really provide a framework for the Board to understand how
the regulations fit into the overall approach at NRC. The
final two bullets, performance assessnent and reasonabl e
expectation are two, what | consider to be inportant
interests for the Board to consider. And that's how I
arrived at those.

We are certainly, nyself and Bill Reaner are
here fromthe NRC, as well as a few others. W're wlling
to take questions on any part of the regulation, but I
clearly have distilled things down to four primary points.

Next slide. |In terns of the safety approach
there are three aspects to safety within the regul ati ons.

Saf ety anal yses are required, both pre-closure and post-
closure. Safety plans and procedures are required and
there's regul ations for continued oversight of safety.

And 1'Il go into detail on those three.
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Next slide. Safety analyses. As | indicated,
we have requirenents to assess safety, both for the
oper ati onal phase and the post-closure phase.
Specifically, you' re | ooking at safety assessnent that
wi || --what can happen, what can go wong. Pre-closure
t hey have sonmewhat |ikened to design basis events, nore of
an operational term And post-closure we have the FEPs,
feature, events and processes. Those are the kinds of
t hi ngs, what needs to be in the assessnent. You
certainly, fromthat you then eval uate the radi ol ogica
consequences and nost inportantly as information cones,
continues to be developed, it's incorporated into these
assessnents. They are required to be updated with tine.
"1l get into that a little bit nore later. And certainly
all these assessnents are subject to NRC review. So
that's the approach for these safety assessnents.

Next, there are safety plans and procedures.
This is primarily an operational aspect. W have
procedures, Subpart H to train, test, qualify, the
personnel that wll be operating the facility. There are
energency plans required in the event there's an accident
during the operational phase. There are procedures and
pl ans that have to be put in place by the DOE. That's
Subpart |I. Waste retrieval really gets nore obviously to

post-closure but at some tine during the operational phase
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if it comes to light that indeed this would not be in the
best interests of public health and safety, there is the
option to retrieve the waste, renove it and take it
somewher e el se.

Next. And finally, there's continued safety
oversight. For the repository there are a nunber of
requirements for |and use control, permanent markers,
records and archives so that future generations know
what's there.

Additionally, there is a requirement for post-
per manent closure nonitoring. This is to go on
indefinitely. Cearly, the NRCis not saying that we can
guarantee that NRC will be there, or DOE, for the next
10, 000 years. There are requirenents to act like that is.
We do not rely on these requirenents to protect public
health and safety, but it is required to plan for
continual nonitoring of the repository and permt records,
etcetera. GCkay, that really is the safety approach in the
regul ati ons.

Next is how do we anticipate new i nformation and
incorporate it into the evaluations of Yucca Muntain.

And there's three primary aspects to the licensing or
potential l|icensing of Yucca Mountain. First there would
be a construction authorization. That's based on the site

characterization information
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Next, over that construction period there's
additional information collected. You would get to an
amendnent to receive and possess waste at the site. That
kind of decision at this point is fornmed by the
construction activity and all the performance confirnmation
data that you've collected up to that point. After that
amendnent, at the end there is an amendnent for permanent
cl osure.

Al so, this would be updated by that perfornmance
confirmation program Tine period for this progression,
we' ve heard sonmewhere around the order of 100 years. It's
possi bl e DCE coul d keep the site open |longer. Mybe it's
300 years. Al that information would be factored in at
this end point.

| would |ike to say sonetines you use words in a
regul ation that don't necessarily express exactly what you
mean. The performance confirmation program | could spend
15 m nutes just on that. Wat do we nmean by that? And I
think the NRC, and we will work with the DOE on this, is
that this is a programthat is a testing program It is a
research programto challenge the safety case. It's not
just trying to |l ook at a performance cal cul ati on, but
you're looking at all the information that has gotten you
to the point where you nade a decision, let's chall enge

it. And that 50 or 100 years is used to chall enge your
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safety case

The other part of all that is you certainly know
it'sin the regulation. At tines we try not to be too
prescriptive. Performance confirmation is one of those
areas where we've given a lot of flexibility to the
Department of Energy. It is their safety case. It is
t heir performance assessnent. They should know where the
strengths are. They shoul d know where the weaknesses are.
We have given themthe flexibility to design this
performance confirmation programas they see fit.
However, it's certainly subject to NRC review. There may
be different opinions NRC can weigh in. At tines we can
put license conditions. Yes, you're going to test this.
We want you to do these other things. And we certainly,
we expect that stakeholders will be involved in the
performance confirmation program Nye County, the state,
possi bly the Board, all m ght have val uable input to
assist in this long-term performance confirmation program

But | guess the main point I'd stress is that in this

additional information it will evolve with tine, and it is
a broad-based program Testing and research and chal | enge
the safety case. That was the intent.

kay, next slide. Now I'll switch--that's sort
of the overview of the framework behind the regul ation.

will now go into two very specific aspects of the
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regul ation that at least in ny opinion | thought the Board
woul d be interested in. And performance assessnent is
that. This is the post-closure performance assessnent.
Wien we tal k of performance assessnment within our

regul ation we tend to adopt a, possibly a broader
definition for performance assessnent than the Board and
others mght inply. W are looking at, not only the

cal culation, but all the information you have used to
support your confidence in the performnce assessnent.

It certainly has to account for uncertainties.
| think we're appreciative of the Board for stressing upon
DCE the need to evaluate the uncertainties, etcetera.

That is a very inportant part of understanding the
per f or mance assessnent.

You al so have a technical basis for what's in
and out of the perfornmance assessnent. The nodels used in
the performance assessnent. Here also | think we're
consistent with Board recommendations in ternms of nultiple
lines of evidence. W have tended to group themwthin
t he performance assessnent, even in natural anal ogue, if
it's supporting your confidence in the performance
assessnment. We have grouped it within the performance
assessnent. And so when we | ook at PA we're |ooking at a
very broad perfornmance assessnent. And certainly at the

end the identification and description of the barriers,
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whi ch can be very inportant. When we | ook at performance
assessnment it is not just, well, is the final dose bel ow
15 millirum That is, it is far nore than that. Wat are
the capability of the barriers? W need to understand why
the nunbers canme out the way they did. And all this

i nformati on anal yses contribute to that.

Just one qui ck aspect, when you | ook at the
performance assessnent, if you just |ook at the dose, you
see iodine, techniciumand neptunium primarily
contributing to dose.

One of the things we look at in ternms of the
barriers, well, there's a host of other nuclides that you
never see. \What's the reason for that? I1t's not the
wast e package. The sane waste package that |et out iodine
lets out plutonium thorium anericium Wiy don't you see
it at the critical group? There's aspects of the geol ogic
systemthat resulted in sone of those nuclides never
getting there, not only in 10,000 years, 100, 000 years,
possibly as long as a mllion years for themto get to the
| ocation of the--that's a capability of that barrier. W
want to understand that capability as nuch as we want to
understand why the dose fromiodine is there. It's also
important to understand why isn't there a dose from
anericiumor thorium etcetera. And so all of that is

part of that performance assessnent.
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Next slide. Reasonable expectation. It's in
the regulation as to what tests will NRC use to determ ne
conpliance. And this is consistent with the EPA standard.

Less than absolute proof. You have to acknow edge
there's greater uncertainties in going to a very long-term
projection. You want to |look at the full range of
def ensi bl e and reasonabl e paraneter distributions. Al of
this is quite reasonable. W agree with this. W have
adopted it into our standard. You can't expect exact
servitude, clearly, in this kind of analysis, and that's
what is in the regulation. What does that mean in terns
of conpliance?

And | guess ny final slide--confidence that DOE
has or has not denonstrated conpliance, that is the
essence of NRC s licensing decision. The entire process,
t he adj udi catory process, presenting evidence, Cross-
exam nation, all these different things, the performance
confirmation program performnce assessnent,
under standi ng uncertainties, etcetera, all of that is
taken in. The Comm ssion considers the full record. They
use a phrase that | think in nmy mnd says it all. They
make a deci sion based on the preponderance of the
evidence. Al of that information, the nmultiple Iines of
evi dence, anal ogues, etcetera, everything gets taken into

account in meking that decision. | think we believe that,
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irrespective of the termused, whether it's reasonable
expectation or reasonabl e assurance, the Comm ssion wll
consider the full record. Reasonable expectation
certainly provides the conmssion with the flexibility
that they feel they need to do, need to have to wei gh al
this information and ultimately deci de whether public
health and safety is protected. That is a decision the
Comm ssion nmakes. It's not whether 10 mllirumor 2
mllirum etcetera. You look at all this information. A
big part of it certainly is the uncertainties, etcetera,
but it's public health and safety. That's the final
Conmi ssi on deci si on.

And with that, that was a quick run through the
regul ation at a very high level. | skipped over many,
many topics, but I'Il try to answer any question you m ght
have with respect to any part of the regulation.

COHON:  Thank you. That was very good. Questions?
Dan Bul | en.

BULLEN: Bullen, Board. Thank you very nmuch for
opening the topic up of performance assessnent because |
have a couple of quick questions about that. Maybe based
on the fact that we had a presentation by John Garrick
| ast ni ght where they tal ked about the AC&W fi ndi ngs and
obvi ously you guys have to respond to what they say. So

it's maybe a foll ow on question.
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When they tal k about things |ike the absence of

a sinplified nodel to sort of understand, and |I don't want
to go all the way back to |ike back-of-the-envel ope kind
of cal cul ations, but could you kind of give us an update
on what the NRC m ght be thinking with respect to what an
acceptable sinplified nodel m ght be and kind of how do
you hold DOE's feet to the fire so that there's a sinple
basi ¢ understandi ng of what's going on when you maeke the
safety case. And then the follow on question is, you
know, add margin of safety to that. How would you address
sort of safety margins?

McCARTIN:  Well, first, yes. | nmean as Dr. Garrick
i ndi cated he has been talking to us quite a bit about a
sinmplified nodel, and we have been working to acconmpdat e
that. |In general, the performance assessnent is
relatively sinple the way it's cal cul ated, just by
necessity. There are many things now included, both our
nodel and the DOE's. And it is true, we have struggl ed
with there should be an easier way to explain this. |
mean |'ll say |'ve been doing performnce assessnent in
the high |l evel waste area for 20 years. | |look at the DCE
docunent ati on of their performance assessnent, and | think
it's quite good. But I wll tell you, when | read it
there are sonme pages | will take two to three hours to

read. There is a lot of information. You have to really



37

think hard. There should be a way to distill this in a
sinpler form And I think we are trying to do that at
NRC. 1'd like to think that you could identify, as Dr.
Garrick indicated, a handful of the nobst inportant
paraneters, what they are, and/or nodels, your basis for
it, your uncertainty and how it affects the dose, and go
t hrough that and be able to explain it that nost people
woul d be able to understand it. | think we are working
t owards that.

|'d like to think, | know the way |'ve put it in
ny mnd, if the Chairman of the NRC said to cone into his
of fice and explain the performance of Yucca Muntain and

you have 45 mnutes. Wuld | be the one to tell him no,

sir, we really need two days of your tine, and we'll go
t hrough this? The answer is no. | need 40--he wants 45
mnutes. | think it's doable. But it is difficult. But

"' m not convinced--and that's in terns of a presentation
t hat woul d be expl ai ning the performance assessnment. |'m
not sure a sinplified nodel one would do. Now, in terns
of the margin, that's a difficult one. There's nothing in
NRC s regul ations that requires margin. Nothing requires
an applicant to be conservati ve.

BULLEN: That's exactly the answer | expected. One
nore followon that kind of m ght help you with the margin

issue is that you tal ked about performance confirmation
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program and perhaps |icense conditions of operation that
you say, well, we want to see you do this. Howwlling is
the NRC to say the way to go, very aggressive. | nean put
wast e packages in there and sparge water over the top and
make rocks fall on it and see what actually happens. But
the reason | say that is because in the 300 years that
it's open you' re probably not going to see anything
happen. And so the performance confirmation, unless you
make it an aggressive environnent that tries to mmc the
derated waste package with | ower power output 8000 years
fromnow, you won't learn anything. And so | guess--yeah,
what are your thoughts on that?

McCARTIN: | think that's correct that, that in
general the repository itself, if current ideas are
correct, you won't see nuch of anything. It wll be
ventilated. There won't be any drips, etcetera. There
are certain things you still can neasure. The testing
programto chall enge the safety case | think would occur
somewhere el se where you do these kinds of aggressive
tests, etcetera. And | think we just started discussions
with DOE in terns of performance confirmation, and | think
that it will evolve with tine. | think every year you'l
| earn nore, etcetera. But one thing | didn't quite
finish, although the NRC regul ati ons doesn't require

sonmebody to be conservative and we don't require margin,
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| think the key is to understand the uncertainties. And I
t hi nk both the AC&W and the Board have stressed that. |If
you | ook at many of the agreenents we have with the
Department of Energy, it's getting to try to understand
what that uncertainty is. The reason | don't like, in
this particular situation, conservatism sonetinmes you
really don't know. And one man's conservatismis another
man's optimsm  So--

BULLEN: Thank you.

COHON: We're going to have to nove quickly. | have
four people who want to ask questions, in this order,

Ri chard Parizek, Dan Metlay, Paul Craig, in the tine
allowed. Then we're done. Three people. So questions to
t he point and short answers.

McCARTIN: ' 11 try,

COHON: And, Richard?

PARI ZEK: Parizek, Board. Tim would a one-off or
one-on analysis help you in ternms of understanding the
role of the individual barriers. You say that's kind of a
critical thing to be able to analyze that, and you' ve
heard Debra's point on this a nunber of tinmes. Wuld that
help in making it sinpler, perhaps address the part of the
help for it.

McCARTIN:. Rght. It is certainly additional

information and in our regulation we have steered cl ear of
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trying to prescribe what DCE needs to do, or how they
would do it. W want to understand the capabilities of
the barriers. And it may be--there nmay be sonme anal yses
that are very useful, sone are not. They need to try a
variety, which they are, and use the ones that are nost

hel pful. But we would agree that generally that has added
information to the process, the one-on and one-off.

PARI ZEK: A second point on--

COHON:  Coul d you get closer to the m ke?

PARI ZEK: Yes. --Septenber 11th concern. |Is that
sonmehow dealt with in the regs? | nmean where does the
Septenber 11th experience fit at the repository |evel?

McCARTIN:.  Well, sure. As this was going forward to
the publication that, it was right in the process there.
And the Comm ssion as an agency is |looking at its
requirenents across the board in terns of are there
additional things that are needed in response to the
events of 9-11. And in that process, right now we're not
awar e of anything that needs to be changed, but in that
process of reexam ning the regulations if sonething needs
to be changed it will be done in a public rul e-naking,
etcetera. Part of, certainly during the operational phase
we tie ourselves nore to what is done at other facilities,
and changes in those regul ati ons woul d convey into 63.

COHON:  Dan Metlay?
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METLAY: Dan Metlay, Board staff. Tim |'m wondering
if you mght explain sort of the evolution of the NRC s
thinking fromPart 60 to Part 93 with respect to defense
i n-depth, sorry, 63, and let ne just clarify. [|'mnot
tal king about multiple barriers which is a statutory
requirenent. |'mtal king about the notion of defense in
depth that introduces sonme notion of redundancy.

McCARTIN: I'mnot--in terns of 60 to 63 |I'm not
awar e of any phil osophi cal change between 60 and 63. In
60 there has never been an inplication of redundancy
between the barriers that the performance could be
conpl etely taken up by one engineered barrier, and one
natural barrier. And | think it's still consistent. As
peopl e have noted, we had subsystemrequirenents in 60
that had at tinmes depending--1 don't think were redundant
by any neans--had sone specific requirenents
guantitatively. Right now the Conmm ssion has opted to
eval uate, tell us what the capabilities of the barriers
are. It will be a subjective decision as to whether the
conmi ssi on agrees that DCE has denonstrated both natural
and engi neer ed.

COHON:  Paul Craig.

CRAIG Paul Craig, Board. A quick one for you
Coul d you summari ze the NRC s current thinking about the

post-10, 000 year period?
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McCARTIN:  In ternms--well, the regulatory period is

10, 000 years.

DR CRAIG The reqgulatory period is 10,000 years?

MR, MCCARTIN: Correct.

DR. CRAIG You're aware--

MR. MCCARTI N:  Sure, yes.

DR CRAIG --institutionally aware, and how do you
t hi nk about that and what role does it play in your decision
process?

MR. MCCARTIN:. Well, the conpliance period is 10,000
years. The Conmm ssion woul d | ook at the 10, 000-year behavi or
period. The post 10,000 years is provided in the EI'S, and so
that information is available and out there. But conpliance
woul d be based on the 10, 000-year peri od.

DR. COHON: Thank you very nuch

Next is Jerry MNeish.

MR. MCNEI SH.  The title for my presentation is "Total
System Per f ormance Assessnent, TSPA, Anal yses Eval uating the
Fi nal Environnental Protection Agency, or EPA, and Nucl ear
Regul at ory Conmi ssion Rules". An alternative title is "How
Got My Gay Hair". There's a patch here for SR, there's one
here for the VA | think there's another one back here
(indicating) for these current federal reports.

| want to give credit to several people who hel ped
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in the devel opnent of these letter reports that 1'mgoing to
be tal ki ng about today, in particular George Saul nier, Pat
Lee, Dave Sevougi an and Don Kalinich, as well as the many
reviewers that we had that hel ped with the quality of the
docunent .

As an overview of ny presentation, |I'mgoing to
first talk a little bit about the TSPA-SR docunentati on
suite. There seens to be a little bit of m sunderstanding
about what is actually being used in the upper |evel
docunents, so I'll try to clarify that. And then tal k about
the contents of two letter reports that were finalized | ast
fall, one on the final EPA rule and one on the final NRC

rule, and these were both put on the web in Novenber, and I

believe they're still there. And then I'll summari ze.

Next slide, please.

The TSPA- SR docunentation suite consists of severa
docunents and include | ots of anal yses, which are then rolled

into the upper |evel docunents, such as the Site Suitability
Eval uati on docunment and the FEI'S, which will be rel eased
sonmetime soon. W believe--1 believe these are the crown
jewel s of the TSPA-SR docunentation, and of course beauty is
in the eye of the beholder. There nmay be sone di sagreenent
there, but these docunents provide a |lot of information that
has then been folded into the upper |evel docunents.

Starting with the TSPA-SR docunent in Septenber of
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2000, so alnost a year and a half ago, which docunented the
base case. That was then updated in Decenber of 2000 to
i ncorporate a couple additional features, the long-term
climate nodel and secondary phase effects. And then | ast
sumrer we conpl eted the Suppl enental Science and Performance
Anal ysi s docunent, which yesterday was referred to as the
STSPA. We call it the SSPA, but the perfornmance assessnent
anal yses are in Volume 2 of that docunent set, and Volune 1
is the technical basis for that update. And it's main focus
was to incorporate unquantified uncertainties and to update
some of the scientific information as well as anal yze the
difference in the high- and | owtenperature operating nodes.

The next two boxes on the figure are the docunents
that 1'mgoing to talk nore specifically about today. The
first one deals with the final EPA rule and the changes t hat
were brought in for that analysis. And then the second
letter report is the one that deals with the final NRC rule
and the additional nodifications that were nade or anal yses
that were done to address that particular rule.

So noving to the first letter report for the final
EPA rule, this was conducted--the analyses in this letter
report were conducted wth an updated SSPA nodel. So the
nodel that was developed in the summer of |ast year was
updated to do these anal yses. And the anal yses consi dered

various waste inventories. This is specifically for the
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FEI'S, | ooking at the high tenperature operating node and the
| ow tenperature operating node for the 70,000 netric ton case
and then al so | ooking at expanded inventories, so-called
Modul e 1 and Module 2, which I'I| describe in a later slide.

We al so conducted anal yses for igneous activity
scenari os, and the igneous activity includes two conmponents,
the intrusive condition where it just disrupts the packages
and does not erupt and then also the eruptive condition.

And then final analyses in this docunent are for
t he human intrusion scenarios, and there are two scenari os
t here, one scenario where the human intrusion occurs at
30, 000 years and one where it occurs at 100 years. And our
expected case is the 30,000-year case, and I'll talk alittle
bit nore about that as well.

Next slide, please. The details of the changes in
t he SSPA TSPA nodel to produce this nodel that was used for
t he EPA anal yses. The first thing was nmaki ng the changes
that were specific to the newrule. So incorporating
reasonably maximal |y exposed individual biosphere dose
conversion factors instead of the dose conversion factors
that were used in the previous anal yses, which were for the--
sonmebody help nme out--it's a critical nenber of the group.
And then the |location of the RVEI was changed from 20
kilometers to 18 kiloneters, both for the groundwater rel ease

and for the ash deposition, and then also the water denmand
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was changed from what we had used previously to a 3,000 acre-
feet/year average for the individual protection anal yses.

O her changes that were brought into this node
include things |like the waste inventory cal cul ati ons where we
represented the U S. Navy fuel as commercial spent fuel
i nstead of as high-level waste, which it had been in the
TSPA- SR nodel. Al so, the waste package corrosion
cal cul ati ons were assuned to be i ndependent of tenperature,
whi ch was different than the SSPA. And you'll see that that
provides the major difference in the |ong-term perfornmance.

Addi ti onal changes include correcting sone errata
that were identified. One was in the LTOM or the |ow
t enperature operating node, case where we had to include
radi ati on connections that were omtted in the original
anal yses. This didn't have a material significance in the
results. And in the human intrusion scenario we incorporated
coll oidal transport down the borehole, where previously we
just had soggy transport. And then a new version of the
wast e package degradati on nodel was incorporated, which
i ncl uded sone additional processes, mcrobially influenced
corrosion and the aging nmultipliers for inside-out corrosion,
corrosion frominside of the package going out.

The bottomline is that the changes were nost
significant in the waste package area where we elim nate that

dependency on the thermal case.
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The next slide, which based on what's been said
earlier in this neeting and previously, is probably the
lightning rod slide for this talk. This is the conparison
hi gh tenperature operating node conpared to the | ow
tenperature operating node for the normal case. And what |I'm
trying to show here is the differences between when you go
fromthe TSPA-SR results--these are nean annual doses, and
the TSPA-SR is the black curve--to the SSPA high tenperature
case, which is the red curve. Cbviously performance i s nuch
better at later tines than it was for the TSPA-SR, but you
have an early rel ease because we had early waste package
failures.

But then | ooking at the two additional curves, the
bl ue and the green curves, which are the nodel that was used
for this final evaluation of the final EPA rule, and the
difference there between the HTOM and LTOM i s insignificant,
and so sone of the cases that were done in this letter report
were just run with the HTOM rat her than doing both the cases.

The | ong waste package lifetine dimnishes the effect of
this early thermal period.

The next slide, as | nentioned, is specific for the
FEI'S and deals with | ooking at sone additional inventories.
The bl ack curve shows the base case 70,000 netric ton
inventory, and then we ran an additional case called "Mdule

1" which incorporated additional commercial spent fuel, so
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going fromwhat was in the original inventory up to 105, 000
metric tons of comercial spent fuel. The DCE spent fuel was
kept the sane at 2,500 netric tons, but the high-level waste
al so was increased from4,500 to 11,500 netric tons.

And the case of so-called "Mdule 2" we ran just by
itself, so that was sone additional waste greater than C ass
C and Special Perfornmance Assessnent Required waste. And
t hat waste has a higher C 14 inventory in the GICC, and
that's what gives you that early rise that's above the Mdul e
1 rel eases.

The next slide deals with the igneous activity
scenario results, conparing the TSPA-SR case with this new
nodel that was devel oped for the final EPA rule. 1It's been
updated for the 40 CFR 197. You know, the two main things
according to the rule were the change in the |ocation and the
BDCF' s were updated, and then the other features that talked
about previously.

The early dose is greater in this case than the
TSPA- SR, but it decreases at later tinme. And the increase at
early tinme, as the figure notes, it's primarily the eruptive
dose at early tinme, and there are several things that changed
in the eruption scenario: the BDCF' s increased by a factor
of 2.5; the wind speed went up by a factor of 2; the vent
probability also went up by a factor of 2; and the nunber of

eruptive conduits also increased by a factor of 2. So that's
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what gives you the rise above the TSPA-SR nom nal case. And
at late tinmes the dose is primarily fromthe intrusive part
of the igneous scenario. And those hunps in the new nodel
are due to the fact that we've incorporated that |ong-term
climate nodel.

The next slide tal ks about the anal yses of the
human intrusion scenario, and as | nentioned, we did it for
two different time periods. This considers a release through
a borehole that is drilled through the waste package all the
way down to the saturated zone, and it's done at a tine in
the first case where the waste package is not recogni zed by
the driller. So there's a big enough hole in the waste
package due to degradation of the waste package that the
driller does not recognize it, and that's our expected case.

And then the bottom plot shows the results for case where
the human intrusion occurs at 100 years, which was what was
in the proposed NRC rule. That has since been changed, but
the doses are simlar. They're alittle bit higher in the
100-year human intrusion case sinply because of sonme of the
radi onucl i des have not decayed yet. This obviously is a
stylized scenario pretty highly specified in the rule.

The next portion of the talk is dealing with the
second letter report, which is reporting on the final NRC
rule and the inpacts of that on our analyses. It has three

maj or conponents.
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The first one is the groundwater protection
standard eval uation utilizing an unlikely igneous intrusion
scenario, so what's the effect on groundwater protection when
you have an igneous intrusion and the anal yses are done for
both HTOM and LTOM and cal cul ati ng total radium
concentration, gross al pha concentration and the dose to the
critical organs.

The second conponent is dealing with the individual
protection standard for a human intrusion event considering
an unlikely igneous intrusion. And this case is brought on
partly because of the lack of a definition of "unlikely” in
the rule, so we--1 don't want to say "concocted," but we
devel oped a scenario that said, okay, here's an igneous
intrusion and right after that you can have a human i ntrusion
because the igneous intrusion has disrupted the packages
enough so that the driller doesn't recognize it.

And then the third conmponent is just |ooking at
what the effect of using the 3,000 acre-feet per year water
demand for the individual protection standard inpact is
versus what we were using in the TSPA- SR

The next slide is just to set the stage a little
bit for the unlikely events evaluation. As | nentioned,
unli kely FEPs were not defined in 10 CFR Part 63. W,
however, believe that a definition of "unlikely" was expected

to be between 10° and 10" per year at the time of the



© 00 N oo o B~ w N P

N NN N NN R R R R R R R R R R
O » W N P O © © N O O M W N B O

51

anal yses last fall. And so that's the red zone in there on
the figure. Just for reference, the mean annual probability
of the igneous intrusion at the potential repository is
unlikely at 1.6x10° per year. Human intrusion also is
considered to be very unlikely. Thus, you know, one of the
reasons for having this stylized human i ntrusion scenario.

The next slide presents the results for the
groundwat er protection standard eval uati on, which
i ncorporates the igneous intrusion. This disrupts sone waste
packages early in the simulations, leading to release to the
unsaturated zone and out to the groundwater. The results for
the calcul ated total radiumconcentrations are orders of
magni tude | ower than the background val ue. The background
value is 1.04 pC /I, and that's shown in the red curve. And
the delay in release is just due to the transport of the
radi onucl i des through the natural system the retardation of
those el enments. The cal cul ated gross al pha concentrations
are approximately 10 percent of backgrounds, and the
background is .4 pC /Il for the first 10,000 years.

The next slide was sonething that was asked about,
asked that we talk specifically about, and this is about the
human i ntrusion after an igneous event, what's the logic for
that. And as | said previously, our base case, the expected
human intrusion case, is that the human intrusion won't occur

until 30,000 years after closure, because that's when the
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wast e package woul d be degraded enough that the driller
woul dn"t recognize it. But for the particular analysis for
this letter report, we assunmed and i gneous event occurs that
conprom ses the waste packages and then the driller would not
recogni ze the waste package as he was going through it. And
t he consequences for this chain of events is determ ned by
mul tiplying the conditional dose, the probability of the
initiating igneous intrusion, and the probability of the
driller not detecting the waste package, and in this case we
assuned that the driller would not detect the waste package.
So the next slide shows the cal cul ation.
Basically, we assuned that the igneous intrusion probability
occurs sonetinme prior to 30,000 years, and that probability
is 4.8x10°. The human intrusion at 100 years post-closure is
assuned to occur then, and the maxi rum nean dose for that
particular case is 4.8x10° nremyear. So the approxi mate
maxi mum nmean dose for this case is 2.3x10° nremyear. And
this is significantly |lower than the maxi num nean dose due to
the igneous intrusion alone sinply because you' re |inking up

unlikely events and the probabilities are reducing that

consequence.
The next slide just goes through the anal ysis that
was done to say what's the effect of using 3,000 acre-feet

per year water demand on individual protection as opposed to

what we used in the SSPA and the TSPA-SR nodels. Previously
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we used approximately 2,000 acre-feet per year with a range
of 887 to 3,367 acre-feet per year, and this is based on 15
to 25 farnms' water usage. The final rule did specify,

t hough, that we should use 3,000, so the result was sinply to
scal e the dose to the RVEI by approximately 2/3, leading to
peak mean annual dose reduction from 1.7x10° nrenyear to

1. 1x10° nren year.

So in summary, we conducted additional analyses to
eval uate the effect of the final EPA and NRC rules. These
anal yses are docunented in two letter reports, and the letter
reports were released last fall and then they were included
in the Suppl emental Public Hearings that were held statew de
in Decenber. And the anal yses suppl enent the other TSPA
anal yses that were conducted for the SR, so they have to be
viewed as part of the package of SR anal yses if you renenber
t he TSPA- SR docunentation suite figure that | showed at the
begi nni ng.

Anot her point to nmake is | recogni ze that the
results that 1've presented have been in neans and | know
there's a big issue about uncertainties, and | have figures
whi ch show the ranges for sone of these, but for conparison
pur poses on the plots, in order to get several individual
cases, |'ve just shown the one curve rather than show ng the
whol e spread of the anal yses.

So that concludes ny presentation. I'mwlling to
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answer any questions that | can.

DR. COHON: Thank you.

DR. KNOPMAN:  Knoprman, Board. 1Is this on?

DR. COHON:  No.

UNI DENTI FI ED SPEAKER: There's a switch on the top of
t he m crophone.

DR. KNOPMAN:  No. Knoprman, Board. No?

UNI DENTI FI ED SPEAKER: (Ckay, no questi ons.

DR. COHON: Let ne start while they're bringing you a
m crophone. Could we go to Slide 8? | know we're going to
drive you crazy. These were the scenarios where you | ooked

at additional fuel |loads to the repository.

MR MCNEI SH:  Yes.

DR. COHON: Where did you put them physically in the
repository? Did you expand the repository footprint?

MR. MCNEI SH.  Yes, yes. The report has the | ayout that
shows the expanded footprint.

DR. COHON: Is it possible to characterize that verbally
W thout showing us a map as to what they' Il |look like? Dd
it go north into the high hydraulic radian area?

MR. MCNEISH | believe all of the extension was to the
south, yes. Let ne see.

DR. COHON: Is the database available for that part of
the data avail abl e before this expanded repository conparabl e

to the data available for the provisional footprint, the
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smal l er footprint?

MR. MCNEISH:  No. And we had to nake sone adjustnents
in ternms of how we hooked it into the UZ and into the SZ
because of that. But we believe that the effect on the
overal | performance was not significant, you know, by that
sort of abstraction that we did to nove the rel eases through
the UZ and the SZ.

DR. COHON: Are you live?

DR. KNOPMAN:  I'm i ve.

DR. COHON:  Debra.

DR. KNOPMAN. |I'malive. kay, Slide 13, | just want to
make sure | understand what you' ve done here with this
scenario. Wuld you just restate what has happened to al
t he waste packages, what percentage of waste packages have
been degraded and what constitutes degradation of--disruption
of waste packages for these results here?

MR. MCNEISH.  This is for the igneous intrusion, so the
intrusive event cane into the repository and disrupted a
smal | nunber of packages.

DR. KNOPMAN:  How smal |l ? How many?

MR MCNEISH | believe it's on the order of 10. |Is

that right, Peter? No. Peter Swift can give you the actual

nunbers.
MR. SWFT: Peter Swift, Bechtel SAID and Sandi a
National Labs. Fort his calculation the assunption was nmade
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that an igneous di ke intruded the repository and crossed
several drifts. This is a nmean, so it's a nean of many
different intrusions and nmany different nunbers of drifts
crossed. The answer is about 200 packages were assuned to be
sufficiently damaged they provided no further protection to
the waste, i.e. they were essentially renoved and we had bare
wast e exposed to water flow

DR. COHON: While the mke is shifting, is the vertical
axis probability wei ghted?

MR, MCNEI SH:  Yes. Yes.

DR. COHON: Wiy doesn't it say "probability wei ghted"?

MR, MCNEISH. | don't know.
DR. COHON: It absolutely should. | nean for the
record, | just think that is inexcusable. If it really is

probability weighted and it didn't say it, it is at best
m sl eadi ng.
Debra, continue.

DR. KNOPMAN: Yes, okay. Let nme just keep going on
this. | hadn't even realized that it was probability
wei ghted. But whether it is or not, then it represents the
natural system it represents a dose, then, that's com ng
fromthis failure scenario of roughly 200 waste packages; is
t hat correct?

MR. MCNEI SH.  Yes, for these particul ar radi onuclides.

DR. KNOPMAN. Ckay. So it's sonething of a surrogate
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for just the natural barriers, right, for that? Wich is
sonet hing we haven't quite seen in this formbefore, at |east
| don't recall it with that nmany waste packages out. Let ne
try to understand a little bit nore now \Wen the waste
packages have fail ed, what about the invert, has that failed?
MR MCNEI SH:  No.
DR. KNOPMAN. So you still have your same assunptions

about diffusion through the invert? Ckay.

MR MCNEI SH  Ri ght .

DR. KNOPMAN:  All right.

MR. MCNEI SH:  And through the UZ and- -
DR. KNOPMAN:.  And t hrough the--okay.
DR. COHON: Dan Bul | en.

DR BULLEN: Bullen, Board. Could we go to Slide 5?2 A
coupl e quick questions on this one, Jerry. The second
bull et, which says the wastes inventory cal cul ati ons renoved
t he navy fuel fromthe Defense spent nuclear fuel inventory
and represented it as civilian spent nuclear fuel, when you
did that, did you have the sanme release rate fromthe waste
formor did you incorporate the release rate that you used

for the Navy fuel in that?

MR. MCNEI SHE W kept the sanme rel ease rate that we use
for comercial. W did not create a separate Navy fuel
cat egory.

DR. BULLEN: So you just bunped the inventory a bit?



© 00 N oo o B~ w N P

N NN N NN R R R R R R R R R R
O » W N P O © © N O O M W N B O

58

MR. MCNEI SH R ght.

DR. BULLEN: But assuned that the same rel ease rates
occurred?

MR. MCNEISH That's right.

DR. BULLEN: Wich is actually conservative because the
rel ease rates would be significantly less. Ckay.

MR. MCNEI SH R ght.

DR. BULLEN: The next bullet says, "The waste package
corrosion cal cul ati ons assuned general corrosion i ndependent
of tenperature,” but what we saw yesterday from Mark Peters
was that it's not. So why did you do that?

MR. MCNEISH We did that because at the time we did it
the defensibility of the tenperature dependent case had been
called into question, and so we backed off of that and got
t he case back nore |ike the TSPA-SR case as opposed to the
SSPA case, which incorporated the tenperature dependency.

DR BULLEN: Ckay, but | guess the question that follows
there is that basically what we saw from Mark Peters
yesterday the | owtenperature operating node would actually
have a better performance if the waste package degradation
nodul e refl ected the data that were shown. Are you updating
the nodel, is it being incorporated? | guess how are you
addressing the tenperature dependence of the waste package
corrosi on?

MR MCNEISH Well, for this--



© 00 N oo o B~ w N P

N N NN B R R R R R R R R
W N RP O © N o U~ W N R O

24
25

59

BULLEN:. For this one you didn't do it because--

MCNEI SH:  --suite of docunents we didn't.

3 3 3

BULLEN: Ri ght.

MR. MCNEI SH  Qbviously going forward, you know, there's
a whol e phase of analyses that wll be done for investigating
the LTOM | nean it's a separate work package that's going
on right now And, you know, when those anal yses are
finished, then we will update our TSPA nodel accordingly.

DR. BULLEN. Ckay, could we go to Figure 77

MR. MCNEISH And | believe that will provide nore
defensibility for that tenperature dependency than we were
able to claimfromthe SSPA.

DR, BULLEN: That actually leads into this question
because if you had HTOM corrosion rates and the data that
Mark Peters showed yesterday said that the HTOM corrosion
rates were actually higher, higher tenperature corrosion
rates are higher than the | ower tenperature corrosion rates,
is the HTOM t hen overly conservative? | nean you woul d
expect based on the assunptions that you had previously that

t he waste packages would | ast | onger at higher tenperatures,

and they may indeed not. So is that--1 nean it's an overly
aggressive, | guess, assunption as opposed to a conservative
assunption?

MR. MCNEI SH  Ri ght.
DR. BULLEN: Okay. Well, | was just very interested in
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seeing the incorporation of the tenperature dependencies in
future TSPA's. Thank you, Jerry.

MR. MCNEISH.  Yes, | nmean it's obviously a | ot of
interest in--you know, the nodel has several features which
are dependent on tenperature. You know, the waste package is
not the only thing, but at the present tinme in these
anal yses, you know, we took that out, yes.

DR. COHON: Al berto Sagués.

DR. SAGJES: VYes, this is in this same slide. Two
issues. Even if you don't enter the tenperature dependence
of the uniformcorrosion rate, which by the way it nmay not
make such a big difference because that acts on a snal
period of tinme at the beginning, when the tenperatures are
very different, and if you integrate a very little rate as
shown in the previous cal cul ati ons when they have the
t enper ature dependence but still that didn't show a
tremendous difference. M concern is the follow ng: forget
about the variation of the uniformrate, how about the
greater risk of, say, localized corrosion that could exi st
when you go to higher tenperatures. Your nodels don't
acknow edge that one way or the other. You could have high
tenperature, you could have | ow tenperature, but since your
nodel s don't include any tenperature effects on inposition of
| ocalized corrosion, then the result is transparent to that.

But there is a risk. Any corrosion engineer will tell you
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that sonme thing when you boil sonething for 1,000 years that
woul dn' t happen otherwi se. And right now you're not--you're
just sinply not quantitatively introducing that because you
don't have enough know edge to put that quantitatively. But
t hat common sense engineering issue is there and that could
send your blue curve way, way up during the first 10, 000
years. But that cannot happen in the way TSPA is w red.

MR. MCNEISH.  That's correct. | don't knowif there's
anybody here from Waste Package that wants to comment on
that. But you're right. | nean for the current nodel, it's
not i ncl uded.

DR. SAGUES: ne final issue. The other thing is the
spi ke for the blue and the green curve that happens at 50, 000
years, approximately, that conmes fromthe know edge of the
assunptions about what the uniformcorrosion rates are. You
have the 2 centineters a corrosion rate of about a quarter of
a mcronmeter per year. That takes you about 80,000 years or
so before you start cutting through the 2 centinmeters al ong
22 in the package. But again, any corrosion engi neer who has
done any testing on curves will tell you variations of a
factor of 2 are very, very common. You have two side by side
curves, one of themcorrodes twice as fast as the other, and
this lasts a few years, or nmaybe a decade or so. How can we
possi bly say or have any confidence that over, say, 80,000

years those corrosion rates have--are not going to sink by a
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factor of 10, maybe in the high direction? And that w |

nove that spi ke dangerously close to the 10,000 years, maybe

into the 10,000 years. | mean that is the concern that we
have had over and over and over, and | just cannot get it
resol ved

MR. MCNEI SH.  Yes, well, again, these are nean annual
doses, so there is a spread in that. | don't know that it

conmes back into the 10, 000-year tine period, but there's
definitely a spread in those--you know, that initiation tine.
DR. SAGJES: Sure, there's the spread over the short-
termcorrosion tests, you know, you have those variations in
corrosional rates, you get an S curve with that kind of
stuff. But now the problemis that now we are trying to

extrapol ate that into huge, huge anobunt of tine. And that is

not recogni zed there, 1'msorry, about the tine.
DR. COHON: No. But Alberto, he's saying that what he's
showi ng you are only the nmean curves for what you' ve seen

before, the horsetail diagrans. Wether the range of the
horsetail diagrans is as broad as you think it shoul d be,
that's another question. But his point is he's just show ng
t he mean and he enphasi zed that when he was making his
present ati on.

But you didn't see the last set of questions from
me about uncertainty. Can we go to Slide 9? In what sense

are these nean annual doses? | understand the probability
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wei ghted part of this, but are the nean annual dose in the
same sense the other ones were for Al berto's question?

MR. MCNEI SH.  Right there's--

DR. COHON:  Ckay.

MR. MCNEI SH They're spread around these curves.

DR. COHON: The quantification uncertainty, as you know
and everybody associated with the program knows, is sonething
that this Board has been very adamant about. For ne and for
the Board as well, the communication of uncertainty is also
very inportant. It is to your credit that you now say
"probability-weighted". That's good. But if you're trying
to comuni cate to soneone other than the Board or a few
relatively small other nunber of people, it is totally
obscure as to what that neans. | think at the very least, if
you present a slide like this, you need to put a big note on
the bottom that says, "Those doses are the result of
mul ti pl yi ng nom nal dose by," whatever the nunber is,
"1.6x10°, " or whatever the appropriate nunber is, so that at
the very | east the know edgeabl e reader can back out from
that what I'Il call the conditional dose that is the dose
unwei ghted if the intrusion happen. Oherw se--

MR. MCNEI SH.  That's a good comment.

DR. COHON: --what nmekes nme so annoyed is it's a comrent
that's been made over and over again and it's conpletely

ignored tinme and time again. |'ve decided the next tinme we
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see a presentation like this I will interrupt and nmake this
point again. And I'mgoing to be even ruder than |I'm being
now.

MR. MCNEISH  Well, I--

DR. COHON: Can we go to Slide 107

MR. MCNEISH.  --1 have the slides, if you'd |like to | ook
at the spreads, for--

DR. COHON: No, | don't want to see the spreads. This
i s about your commruni cati on.

MR. MCNEISH.  Well, | also have--

DR. COHON: This is about your conmunication that you're
supposed to be conmunicating to--comruni cation to people that
supposedl y you care about comrunicating with. That does not
show an attenpt to comunicate in a neani ngful way. That
shows an attenpt to obscure information.

Can we go to Slide 10?7 Wy does this say "Annual
Dose"? Wiat does that nmean? Wy doesn't it say "Mean Annua
Dose," or sonething else? 1In this case it's because we're
showi ng all of the horsetail?

MR. MCNEI SH R ght.

DR. COHON:  Now, what about probability weighting in
this case? Wre these probability wei ghted?

MR MCNEI SH:  No.

DR. COHON: Ckay. Thank you very nmuch. That ends our

session. W'Ill now take a break for 13 minutes. W wll
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reconvene at 10: 25.
(Wher eupon, a recess was taken.)

DR. COHON: W continue now with Bill Boyle and Peter
Swift, and | promse that | won't yell again, at |east not at
you. Maybe.

MR BOYLE: Well, 1'Il wait while they straighten out
the image there, but | was asked by sonme people to conme back
to this last discussion. Not the |abeling of the Y axis,
that will conme up again in ny talk as well, but the one about
the tenperature dependency. And |I'm confortable discussing

it because Kevin and | as part of the unquantified
uncertainties tasks that preceded the SSPA and eventually
becanme part of the SSPA, we asked people to incorporate as
many tenperature dependencies as they could. And with
respect to that corrosion rate, the waste package peopl e
created one. And then when it was propagated through and the

results, as Jerry showed, sone people raised an issue of,

wel |, what was the technical basis, howfirmis it, is it
real, look how much it noved. So as an alternative analysis,
we took it out, and it's actually a nore conservative

calculation and that's the one used in the FEI'S cal cul ati on.
And it's nore conservative in ny layman's terns in that

al t hough the corrosion rate is higher at the hotter
tenperatures, it's also |lower at the cool er tenperatures

where we spend 99 point whatever percent of the tine. So |
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just wanted to get that across that as we now have the
calculation it has a nore conservative representation.

DR. BULLEN: Bullen, Board. Just to follow under that,
Bill, the assunption that it's higher at higher tenperature
and |l ower at cooler tenperatures later is predicated on the
fact that it's also dry?

MR. BOYLE: 1'd have to ask the waste package peopl e.

DR. BULLEN: Because if it's wet, all bets are off.

MR. BOYLE: Yeah.

DR, BULLEN: If it's hot and wet, | disagree. That's

why | don't think it's conservative. And we don't need to do

this in public neeting, I'lIl argue it later on a side bet.

MR. BOYLE: kay.

DR. BULLEN: But it just strikes ne that that may not be
conservative

MR. BOYLE: Ckay. Good enough. Now we'll switch to
this talk. Good norning, thank you. Peter and | are here to
di scuss uncertainties. |1'mgoing to focus, as you see, on an
existing report. The report is, you know, part of an ongoing
effort. | nmentioned the unquantified uncertainties effort

that was discussed at the neeting a year ago and that was

followed by the SSPA. | believe this report is available on
our web site. | think you mght have to go to the "Wat's
New' portion of our ww. ynp.gov, but it is there. It

represents the work of many people, and as usual | like to
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acknow edge and thank them

For those that haven't seen it, | brought a hard
copy here. It is a Bechtel SAIC report, their | ogo up here
(indicating), on the front page. |If you go to the third page
in, you'll see the two people's names who had to sign off on
the report, Jerry McNeish as the responsi ble manager within
the BSC, and the report would have never been published
wi thout the efforts of Jerry, but also Jerry also signed for
Kevi n Coppersmth because Kevin wasn't in Las Vegas the day
it was printed, and the report represents great effort on the
part of Kevin. But there were also others involved in the
report, specifically in Section 2, Jerry had a significant
role as an author and synthesizing and integrating input from
vari ous process nodel |eads on the current state of
uncertainties.

Chapter 3 represents the efforts largely of Kevin
with some input in a specific section by Robert Youngs of
Geomatrix. But also Section 3 was the subject of quite

t horough review within the project and benefitted from many

i ntense di scussions and the comments by Peter Swift and Bob
Andr ews.

And Section 4, the section on communications, was
witten by Karen Jenny and Ti m Nei man of Geomatri x. Karen

can't be here today, she has a | ongstanding commtnent to

another client, but TimNeiman's here, and if there's any
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qguestions on the comunication part, Timcan help with the
answers.

| would Iike to thank the Board for in their letter
of | ast week acknow edgi ng that the SSPA and the
uncertainties report, in part prepared by the sanme people as
part of the sanme effort, is a step in the right direction,
and we appreciate those reports. And at the ACNWwe're stil
here, and | would thank Dr. Garrick for a simlar nention of
a step in the right direction.

This "Overview' slide, 1'mgoing to deal with the
first bullet, Peter will deal with the second bullet, and
t hat second bullet should be the title of his presentation.

Next slide. Wat | intend to do in this
presentation is just go through the content of the report.
Section 1 is the introduction, that's the title of it in the
report. And on page 2 of that section, down at the bottom of
the page are three enunerated goals of the report, and
they're distilled as those three dashes right there.

Section 2 of the report summari zes and di scusses
what has been done to evaluate, clarify and inprove the
representation of uncertainty in the Total System Performance
Assessment. Section 3 discusses the strategy for howto
handl e uncertainties and propose sone i nprovenents for the
future. And Section 4 discusses issues related to

communi cation of uncertainties and proposes sone i nprovenents
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for the future.

Next slide.

That's the title of Section 2 in the report,
"Eval uation of Uncertainty Treatnent in TSPA-SR and the
Significance of Uncertainties". | won't go in great detai
in every item every entry on pages 4 to 9, we don't have
enough time for that. But what | want to get across is this
table, at least the left nost 4/5 of it, the left nost four
colums, is sinply Table 2-2 of the report. |It's on pages 30
and 31 in Section 2.3. And this is the part of the report

where the process nodel ers were essentially asked, "G ven the
stage where we're at in this national decision point, how can
you sleep at night with the uncertainties that remain with
respect to your nodel ?" And process nodel ers responded to
Jerry and Jerry had to synthesize that and get it all into a
coherent formin the report. And in the report it's the left
nost four columms, which deal with, you know, what conponent
of the analysis is it, what are the uncertainties related to
t hat conponent, what's the perceived significance of the

ri sk, and what's the possible treatnent in analysis. You
know, setting aside that we could al so address the
uncertainty through design, through further testing. The
colum just deal wth, well, how could we do it through

anal ysi s.

Now what's represented as the fifth colum now,
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that canme as a request from people back at headquarters to
capture, you know, the inpacts of the remaining
uncertainties. It is captured in the report, but it's
captured as text, but there was a request to get it all in
one table. So in the report you only see the first four
colums, but there is text that describes what is captured
here as the fifth colum, but here | decided not to show the
table fromthe report but the expanded one with the fifth
col um.

In ny words--and it was captured in the transmttal
letter that went to the Board that transmtted the
uncertainty analysis report--we got two conmon answers from
the principal investigators of why they could sleep at night
Wi th respect to the remaining uncertainties. One common
answer is, "Well, the uncertainty really doesn't matter,"”
that they're fully aware of the uncertainty, but when they
incorporate it in their nodels, it doesn't change the answer
that nmonth. The second common answer is, "Yes, we're fully
aware of the uncertainty, but for now we've decided to bound
it conservatively. | know that the performance is probably
better than |I'mactually show ng, and therefore | can sl eep
at night."

So with that, can you go to--question?

DR. NELSON: Nelson, Board. Can you tell nme what

exactly Colum 3 refers to? Significance of risk regarding
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what ?

MR. BOYLE: How much it m ght change the Total System
Performance results, you know, given that we don't have the
conpl ete answer here.

DR. NELSON: So it's totally focused on TSPA results in
t he regul atory period?

MR. BOYLE: Probably, yes.

DR. COHON: But just to nail this down, presuming its
mean dose? Suppose sonething were contributed to the--

MR. BOYLE: Right, the spread.

DR. COHON: --spread but no inpact at all on the nean--

MR. BOYLE: Right. R ght, right.

DR. COHON: --how would that be--it wouldn't be captured
by that, would it?

MR. BOYLE: Well, given that the spread would eventual |y
effect the nmean, particularly on our log |logged plots, it
woul d start to drag the nean out. But odds are peopl e nost
commonl y probably think of the nmean result. So that woul d--|
don't know the exact instruction given to the investigators,
but it probably is with respect to the nean.

Slide 10. I'mjunping up to Section 3 right now,
and that's the title of Section 3, "Strategy for Future
Treatment of Uncertainties". Only has two sections in
Section 3. Section 3.1 is a conpilation of the coments

various groups have made about the treatnent of uncertainty
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starting with the two regul atory agencies, the EPA and the
NRC, and what they said in their rul emakings. And there's a
| ong di scussion of "reasonabl e expectation”. But that
section also conpiled and synthesized the core comments from
the Board, fromthe Advisory Commttee on Nuclear Waste, from
t he Revi ew Panel, the NEAI Revi ew Panel, and other panels

And based upon a synthesis of those coments, in
Section 3.2 a possible strategy was put forth on howto treat
uncertainties in the future. And these eight bullets on the

next two pages, 10 and 11, are the bol ded subtitle headings

in Section 3.2 for the eight steps or elenents of a possible
strategy.

The first one is, is "Develop a general franmework
for uncertainty framework. That is, develop a TSPA that

neets the intent of 'reasonable expectation,'"” whichis in
both regul ations, word for word the sane.

Secondly, "Quantify uncertainties in the inputs.”

Thirdly, "ldentify processes that encourage the
quantification of uncertainties and gain concurrence on
what ever approaches were used wth the Nucl ear Regul atory
Conmi ssion. "

Fourth, "Provide the technical basis for al
uncertainty treatnent.”

Next page.

Fifth, "Address conceptual nodel uncertainty."”
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Si x, "Develop a consistent set of definitions and
nmet hods for 'bounds' and 'conservative' estimates."

Sevent h, "Devel op and communi cate information that
can be used by decision-makers.”™ And I'll deal with that a
little bit nore in this talKk.

And | astly, "Devel op detail ed gui dance and provide
for its inplenmentation.”™ And that's what Peter will talk
about .

Now, there is that Y axis again, and it should be
| abel ed as "Probability Wighted Dose". And there's no
reason why we couldn't do that on this chart, and John could
have done it in real tinme, but it wouldn't have changed the
handouts. But with respect to getting across to people the
true nature of the plot, the subtitle that goes with this
figure and the others is about a paragraph long, and it
al ready exists, but it wasn't put with this figure because it
takes up so nuch space. But it does go into all that detai
that was requested in terns of explaining that it's a
probability weighted dose. It's just that in trying to get a
bi gger graphic on the page it was deleted. And not only does
t hat expl anation exist as the subtitle, it exists as text

separately.

Now, for those of you that have read this report,
you'll say, "Well, where did that figure come fronP" because
it's not in the report. And what |'mtrying to get across in
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these next three slides of this presentation is that Section
4 contains sone reconmendati ons on how to communi cate
uncertainties to different groups. And what I'mtrying to do
here i s show sone exanpl es based upon the recommendations in
that report.

Renenber, back in Septenber Dr. Knopman conmented
on the Prelimnary Site Suitability Evaluation and the
pauci ty of discussion of uncertainty. So based upon that
comment, the request canme that, well, if we were to nodify
t he PSSE based upon that comment and the recommendations in
Section 4 of the report, what m ght we produce. So a nunber
of figures have been produced and additional text has been
generated, you know, for inclusion in future docunents or
nodi fi cati on as docunments, such as the PSSE. And |I'm show ng
sone exanpl es here.

But 1've got to give sone cautions. |If you
remenber the PSSE, Prelimnary Site Suitability Evaluation, a
| ot of the discussion focused in on the first 10,000 years.
You know, that's the regulatory period. And so in keeping
with that constraint, these figures simlarly focus, and the
di scussi on focuses in on the sanme 10,000 years,
notw t hstanding that this one goes out to 100,000 years. But
I"mviolating with this figure one of ny own general rules,
don't like to start with the igneous results. And, you know,

it represents a very low probability event. |'d nuch rather
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show the nom nal results, sonmething that is nmuch nore likely
to occur. And I'll get back to the specifics of this
occurrence in a second.

But with respect to conmunicati ng about
uncertainties in the first 10,000 years, there's not as mnuch
to say wwth respect to the nom nal case other than the doses
are small. In the TSPA-SR they're all 0, and it's awful hard
to generate a cunulative distribution function, you know,
where all the values are just 0. So this figure in contrast
does lend itself well to, you know, particularly graphical
representations.

But as Dr. Cohon brought up, Chairman Cohon, you
know, that this should be | abel ed as probability-weighted,
which is an issue in and of itself how you do that. But the

other thing I want to bring up to people, if you really go

into the details of this calculation, this igneous
calculation, it's a remarkably persistent volcano. |t occurs
every realization, all 5,000 of them every tinme step. And

we do it that way in order to gain insight into, well, what
i f vol cani sm does occur, but it doesn't represent any sort of
geol ogi ¢ sense. You know, there is no volcano that's going

to be that persistent. You know, it's just a mathenati cal
tool that we're using to gain insight and it's a cal cul ation
we have to do. | would have preferred to show the nom na

results, but they don't show nuch in the first 10,000 years.
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And there is a discussion, you know, | nentioned
that we were asked to provide figures and words for if we
were to make additions to the PSSE, and frequently for the
nom nal case the discussion of uncertainty is in words rather
t han figures.

DR COHON: Bill?

MR BOYLE: Yes?

DR COHON: I'msorry to interrupt, but |I think it's
val uabl e since we're here--

MR. BOYLE: kay.

DR. COHON: --at this nonent. A phrase that was used
yesterday with Dr. Garrick was the notion of risk-inforned
deci sion-making. And being risk-inforned in a situation like
this, | believe, neans that decision-nmakers shoul d understand
that there is a very |low probability event with a very high
consequence. Do your best to explain just what a probability
of 10° neans so they can enbody that. But ultimately it's up
to deci si on-nmakers, not you, not Jerry MNeish, not anybody
else in the program to decide whether or not that |ow
probability, high-consequence event has a | ow enough
probability to proceed or not. However you qualify it,
presenting it this way does not inform decision-makers about
the risk.

MR. BOYLE: kay.

DR. COHON: It obscures the risk.
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MR. BOYLE: Ckay, and | understand the point and |I've
already--1 don't like this figure, either, but I wll bring
up an alternative way--well, first of all, I'lIl back up even
nore. We do show the doses in the SSPA unwei ghted. You
know, they are available if anybody wants to | ook at them
al t hough they're not shown here. That's one thing.

The other thing is, is there is an alternative way
to do this calculation. Instead of assum ng that the
vol cani sm occurs every realization, every tine step, we could
make it part of the Monte Carlo sinulation. The problemis
it happens so infrequently when it finally does happen,
whi chever realization, whichever tine step, it's happening
with another--with a vector of paraneters that are unique for
that calculation. And that's why | still think this figure
i s hel pful but perhaps it shouldn't be the only figure. And
as wWith respect to the other figures, they are in the SSPA.

Now, one point that canme up in Section 4 is there
are different groups with different levels of ability and
under st andi ng uncertainty, and so you shoul d perhaps present
it indifferent ways. This is the nost conplicated ful
presentation. And what | nmean by that is it shows all the
horsetails, the main, the nmedian, 95th and 5th percentile.

The next slide shows essentially the sane results
but renove the horsetails and they cloud the issue and it

shades between the 5th and 95th percentile of this
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cal culation, which is a conditional calculation. Again, it's
for that very persistent volcano. But to get across that,
well, if we were to have vol canism the answer mght lie
somewhere in that gray band. Again, probability weighted.

Now, this last slide with respect to the graphics,
this has to do with the specific recommendation in Chapter 4.

For those people that are confortable with cunul ative
di stribution functions as shown on the top or histograns or
probability density functions, show them show them same
scale, one on top of the other. And that's been done here
for the Slide 12. Wat was done is at the tinme of the peak
mean dose, which | think is at 312 1/2 years, we | ooked at
what was the value of each of the 5,000 realizations in the
horsetail and we created a CDF at the top, PDF, or histogram
at the bottom And that's why the curve is so snooth, it's
based upon 5,000 data points. It's not a fitted plot, it's
just that you don't plot themall.

And | personally amconfortable with these plots
and | think they're quite informative. The bottom hi stogram
because of it's logarithmc scale and the hint of bell-shaped
curve mght |ead you to believe that perhaps it's |log uniform
or sonething like that. The CDF, just its very shape
communi cates a lot of information to people. M background
in geology and civil engineering, whenever | see a cunulative

di stribution function I think of grain-sized distributions
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for soils. Just |looking at that, while we're not dealing
with a clay or a well-sorted beach sand, it's nore like a
glacial till with grain sizes fromcar-sized boulders all the
way down to clay because of the | arge spread on the X axis.

So, next slide. At this point | canme across this
guote by Charles Darwin. And | don't know, |'ve never read
his "Life and Letters", got this out of a book of quotes, but
| found it appropriate and relevant to TSPA. First of all,
because it is by Darwin and, you know, we associ ate evolution
with him and our TSPA has evolved through the years, you
know, VA, TSPA-SR, SSPA. Hopefully not by random nutation
and natural selection, although perhaps by--it does represent
survival of the fittest, one would hope that the nore fit
nodel s are propagated, but | think it represents nore not
random nut ati on but genetic engi neering by Peter and Bob and
Jerry with quite specific changes nade.

Also, | think it's relevant in that it speaks about
a future, and TSPA does calculate for the future. But it
al so nentions conflicting vague probabilities and having to
make judgnents in the face of them which that's a situation
we're faced with. And Peter will talk about how to inplenent
a method to perhaps nake these |less conflicting and vague.

Now, two weeks ago | woul d have stopped ny talk
right here, but two weeks ago tonorrow | attended a neeting

that | think is relevant to this issue. | attended a neeting



© 00 N oo o B~ w N P

N NN N NN R R R R R R R R R R
O » W N P O © © N O O M W N B O

80

of the National Academnmy of Sciences Committee on Geol ogical
and Geotechnical Engineering. It was their inaugural neeting
and a discussion ensued that was quite simlar to the
exchange that Dr. Bullen had with Dr. Garrick about Dr.
Garrick's conversation with Chairman Meserve, and it has to
do with conservatisnms and boundi ng versus realistic and risk-
i nf or med.

At this neeting of the National Acadeny of Science
Comm ttee, a discussion ensued that really wasn't about Yucca
Mountain, and it had to do wth there were apparently--
engi neers can be put in one of two groups, decision-makers
and owners. One group |ikes things conservative, bounded,
sinplified, and the other group |ikes risk-inforned,
probablistic, realistic. And the discussion was, although at
times it's perhaps anusing, it's generally frustrating when
the two different groups have to deal with each other. And
that is true within the project as well, Yucca Muntain
Project. And people have asked nme, is the division in the
project, you know, split along the lines of governnment versus
contractor, and the answer is no. Dr. Bullen is shaking his
head no, and | agree. |It's a nuch nore fundamental split,
whi ch is what was evident at the neeting two weeks ago. So
it's not an issue that's just parochial to Yucca Muntain.

And for those of you that don't follow this, well,

"1l try--you know, the two fundanental approaches are, you
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know, there's a group that believes let's just bound it
conservatively, it's faster, cheaper, and in ny words the
exchange between Chairman Meserve and Dr. Garrick is--and
t hey conplied--what's the problem you know, well how could
people object to it? On the other hand, there's the well-
docunented comments by the NEAIEA, the Board, the ACNWas to
the alternative approach, which gets at "Well, are you sure
about your calculation? Well, how well do you understand it
and what confidence do you have in your cal cul ati on?"

Now this issue isn't going away for the project.
In the last few nonths, as recently as |ast week, | hear that
as we approach licensing those people that prefer the
conservative approach believe that it's all the nore
appropriate for licensing. On the other hand, | believe we
heard Dr. Garrick say last night that as an agency the NRC
five or six years ago switched to risk-informed performance
base. So we need a path forward between these two
appr oaches.

Now in the extrene, the boundi ng approach can be
vi ewed as sone unyielding lock. It doesn't yield
information, it doesn't yield insight, it just is. On the
other hand, in the extrenme, the risk-informed approach can be
viewed as this giant whirlpool that just sucks in time and
noney and you never conme to resolution. So with this inmage

of charting the course between a rock and a whirl pool, it
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brings Scilla and Charybdis to m nd, and Odysseus, having to
chart a course safely between these to obstacles. And for
today Peter Swift will be our Odysseus and he will explain
t hat course.
VWhat | want to bring across is Odysseus did get
t hrough, and he did so by shying away from Charybdis, the
whi rl pool, and going nore toward Scylla, the rock. And in
doi ng so, although he made it through safely, sonme of his
crew nenbers were snatched right off the boat. So |I have now
di spl ayed ny bias, which canp I'"'min, you know, it's |I'mfrom
t he probablistic, realistic side.
But with that, 1'Il turn it over to Peter.
UNI DENTI FI ED SPEAKER:  Jerry, can we ask questions now?
DR COHON: No, if we do that, | guarantee you we'l|
never get to Peter's presentation, because we have a lot to
say about this, I"'msure. So let's continue on, and I'Ill be

as liberal as | can in giving the rest of you tine.

MR SWFT: Bill, first of all, thank you for the
Qdysseus introduction there. 1've got to remnd you all that
the real noral of the Odysseus story was that he was on the

road too long. So thank you.

Can | skip on to the next slide here? The first
point | want to start with here is just a rem nder that
trying to deal with this question of how to deal wth

uncertainties actually cones straight up agai nst conservatism
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v. realism where Bill was. A little sumary there that
peopl e have cone and gone, including this Board, and--you
know, I'mgoing to have to nove a little bit so | can see ny
own slides here, sorry about that.

This bottom bullet here--the top one just lists the
peopl e who have offered the comment they'd like to see nore
realismin the TSPA--ny comment down bel ow, these are ny
words, reviewers in general do not distinguish between the
TSPA and the process nodels that underlie it. This is

appropriate. The TSPA is a wi ndow that people should use to

| ook through our analyses into the underlying science. And I
heard Lake Barrett yesterday describe what | just call the
wi ndow, described it as a black box. W have a problem here,

then. W have a wi ndow on one side and a bl ack box on the
other. But it is entirely appropriate to, as the Board j ust
did when Jerry was up here, to ook at TSPA results and, in
this case, the tenperature dependent corrosion nodel wasn't
there. It wasn't there because TSPA was tastefully
reproducing in that case the process nodel underlying it and
a level of confidence in that process nodel. But that's a
good exanpl e of how TSPA worked as a wi ndow. You saw
sonmet hing you didn't |ike, you comented on it.

Go on to the next slide, please. The NRC
requi renents here. This is interesting, this mght be one of

the few things that have been shown twice to the Board, and |
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won't spend too nmuch time on it. TimMCartin showed the
sanme slide earlier with two nore bullets in it. The point
|"mgetting at here is that the NRC staff and the rule itself
give us pretty clear guidance on this question of realism
versus conservatism | think it's--1 cone froma performance
assessnment background and a regul atory background--1'm a

geol ogi st, actually--but | do look to the rule first. And
what do | see here? | see these two bullets that |1've pulled
out and quoted down there: "Does not exclude inportant
paranmeters from assessnents sinply because they are difficult
to precisely quantify.” Al right, so the answer, if you
didn't know, is not an excuse for not having it in the

anal ysis. The other point: "Focuses performance assessnments
on the full range of defensible and reasonabl e parameters

rat her than only on extrene physical situations or paraneter

values.”" Two things here. The first word is "focus". It is
not "limt exclusively,” it's "focus". And the debate that
Bill referred to there has to do with how fuzzy or sharp that
focus mght be. The word "only upon physical extrene

paraneters,” | think the staff neant sonething when they put
that in there. W could ask Timlater. But those two
bul l ets, anyway, are sonething that | think the project nust
address. It's a regulatory requirenent besides being good
sci ence.

Next slide, please.
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So the key points that | come up with out of this
are that our performance assessnment "should be sone version
of a realistic analysis, rather than a bounding one.” There
we' re headed towards that whirlpool, and off to the rock
here, "Pragmatically, some conservatisns will remain, but the
proj ect nust be clear about where they are, what the basis is
for them and what their inpacts are." Further
docunentation, in other words, explain where and why we were
conservative

"Focus on realistic treatnent of uncertainty, which
is not the same as a full understanding of realistic
performance.” They really are different. Those who are
| ooking for a full determnistic proof of a future behavior
of the systemare going to be frustrated forever. The Board
acknow edges this in the letter. But what does it nean
pragmatically to me? | believe that sinplified nodels are
okay in the TSPA, and in fact you can have a realistic
treatnment of uncertainty in a relatively sinple nodel wth a
broad treatnent of uncertainty. It's okay as |long as you' ve
justified and explained it. The question then is, does that
broad uncertainty affect your decision? "Your" not "ny".
"Your" as in the regulator or the Board, others who are
reviewi ng the project and meki ng deci si ons.

So how do we do it? WelIl, "Project scientists and

t he performance assessnent, PA, analysts work together to
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i ncorporate uncertainty in the nodels and paraneter

di stributions,” and "Focus on a clear explanation of what we
did." Mathematical nodels, conceptual nodel descriptions,
and the traceability that has been so hard to maintain.

Next slide, please.

How are we going to inplenent it? Well, first of
all we've got a guidance docunentation that is in preparation
right now It's still actually in author review, but it wll
be at DOE within a few weeks here. There are three points,

t hese next three bullets, the NRC picked up on very firmy in
their KTI issue--sorry, key technical issue agreenents from
the nmeeting | ast August on TSPA. They're | ooking for,
everyone is, a consistent treatnment of abstractions in TSPA,
a consistent treatnent of alternative conceptual node
uncertainty, and a consistent treatnent of paraneter
uncertainty. And so our plan is to issue guidance in how to
address these things and then to inplenent that through the
Anal ysi s Mbdel Reports, the AMR s, to provide the technica
basis for the process nodels and then in turn for the TSPA
And as these are updated for the LA, we'll work these

t hr ough.

Next slide, please.

Abstractions. The goal is to capture the aspects
of process nodels that are inportant to systeminteractions,

with the appropriate representations of uncertainty. And
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what nore can | say here? They have to be devel oped by
subject matter experts. W don't want, for exanple, the
abstraction nodel for waste package performance devel oped by
a performance assessnent anal yst, we want it devel oped by
sonmeone who's famliar with waste package performance, an
expert in the field, and that is what we've done.

These abstracti ons have been devel oped and
docunented in AMR s in the past, and we observed that various
forms of abstractions, there's no unique solution--sinplified

nuneri cal nodels, sinple functions, response surfaces. At

its sinplest a sinple paraneter distribution mght capture an
entire process nodel. At its nost conplex, put the whole
process nodel right into the PA

A step that we have not done well enough in the
past is to have the abstractions reviewed by the PA anal ysts
bef ore docunentation is conplete in the process area AMR s
make sure the transition is going to work better.

The inplenmentation of the abstraction in the TSPA
is done by PA analysts. [It's got to be done by people who
are famliar wth the TSPA nodel, Jerry MNeish, people who
work for him And here we need to turn around and make sure
that is properly reviewed by the process nodel team W
haven't done a good job of that, either. So that we can have
the inportant situation where sonmeone, a TSPA person, wll

stand up and present results and the scientists who devel oped
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the underlying data isn't actually sure what they nean
because they aren't sure how their results were used. That's
not okay. W need to get that |inkage fixed. So, basically,
proper docunmentation of abstraction is a matter of review and
j oi nt ownership between PA and the process nodel s.

Can | have the next slide, please?

Al ternative conceptual nodels. And here, the
process here | think we haven't gone through wth any very
great--systematicness (sic)? That's not a word. But for
each process of interest the subject matter expert working on
it should identify alternative conceptual nodels, if any,
that are consistently available information. And "if any" is
inmportant there, and so is "consistently avail able
information". |'mnot defining alternative conceptual nodels
here to include ones that can be shown not to be consistent.

If the data shows this alternative does not fit the
information, then it should be screened out at this point,
docunent ed, carefully expl ained, but not carried forward.
There's no reason to carry forward nodels that don't fit the
data. And that's quite independent of whether they're
conservative or optimstic. The right thing to do is to work
with the ones that fit the data.

Then, at the subsystem |l evel, evaluate the inpacts
of the alternatives that survive that first step. And this

again, is a subject matter expert's job. If the ACM s,
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alternative conceptual nodels, result in the sane subsystem
performance, then I think we can conclude that that
uncertainty is not that inportant. |If, for exanple, you have
two different approaches to seepage and they both deliver the
same flux to the drift at the same tinme, as a PA person, |I'm
not that worried as to which one we use. | would like to
have it docunmented that both were considered and they gave
essentially the same result. |[If two or nore of them do show

di fferent subsystem perfornmance, then devel op abstractions

for both and deliver themto TSPA

Here's a point where you conme to conservati sm
Let's say one of themis very difficult to fornulate and one
of themis straightforward. If you know that and you can
pi ck out a conservative one and save yourself a |ot of work
at that point, | believe it's an acceptable thing to do.
Docunent it, explain why, go forward.

If you do deliver multiple ACMs to TSPA, TSPA can
t hen eval uate the systemlevel inpact. You know, we've
al ready shown there is sone substance to the inpact, and
that's docunented and di spl ayed so that people can eval uate
it externally, but what is the systemlevel inpact? And if
the inpacts are significant, there are two options here. One
is to carry multiple alternative conceptual nodels all the
way through to the systeml evel calculations that are used

for the NRC for decision-making on their part. That would
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require weighting them You could assign a 50-50 weight to
them for exanple, or you could have technical basis for
them you could assign other weights. [It's a trick to
actually come up with justifiable weights, and people can be
rightly criticized for that.

So at that point again an option | believe is to
use the conservative one at that point for the systeml evel
information provided to the NRC. But going through this,
hopefully at that point you have a good display al ong the way
of what the subsystem i npacts were.

Coul d I have the next slide, please?

Paraneter uncertainty. This one is the easiest of
themall to address because it's what nodels are best at.
Build a big nunerical nodel, you've got variable paraneters.

It's very straightforward to track the sensitivity of

overall results to uncertainty in input paraneters.

But first of all you have to actually catalog. o
t hrough these steps. ldentify and categorize what your input
paraneters are--and |'ve witten this for the TSPA | eve

because that's where | work--but what are the input
paraneters to TSPA. For the uncertain ones, go back to the
NRC gui dance. That's our goal, we should do it. And how do
you establish uncertainty distributions, that full and
reasonabl e range of distributions? Start with the avail able

data, but you've also got to consider how the paraneter is
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used in the nodel. And it is not appropriate sinply to take
a physical effect or data set and plug it into a nodel. You
don't get good results that way.

Scaling issues, variability, and what's the
equation the nodel's actually using it for. Scaling and
variability, take a property like porosity. At a local scale
in a rock, porosity varies trenendously one cubic centineter
to the next, or one cubic neter to the next, or whatever.

But your nodel is probably using it at 10's, 100's of cubic
neters, or even quite a bit nore than that. And your nodel's
probably actually interested in an effective bulk porosity
rather than sone local variability. So your distribution for
TSPA cal cul ation on porosity mght actually correctly be
smal l er, narrower, than the full set of fill data you' ve got,
because they're collected at a very small scale.

So how do you do this? You devel op the
distribution jointly. The subject matter expert knows the
data and the process nodel, the PA anal yst knows howit's
going to be used, you can get a statistician in the process
to introduce distributions to | ead the other two to a
distribution that's not introduced various information.

Don't go assuming you can fit limted data with a normal or
what ever distribution you imagine. Those distributions are
probably fairly rare in nature and you' re probably better off

not fitting limted data with a distribution that you sonmehow



© 00 N oo o B~ w N P

N NN N NN R R R R R R R R R R
O » W N P O © © N O O M W N B O

92

assunme nmust be right. Instead, |inear distributions,
connecting the dots. It's crude, but at least it doesn't

i ntroduce new information. This step should get docunented
in the AMR s that docunent the input paraneters to TSPA, and
it should docunent the participation of both subject matter
expert and the PA anal yst.

And then this is just this last point, inplenent
the paraneters in TSPA through a controll ed database. This
is an internal issue, probably not of great concern to the
Board here but is a concern to the NRC. W need to have
better control on docunenting what actually was used in the
TSPA.

Next slide, please. Sorry, |'mrunning over.

Some sunmmary points here, and these are in part--
well, they're largely ny own observations. | use this slide
internally in presentations. Sone of the wording of it is
aimed at an internal audience as nuch as an external one.

First of all, I don't think that either the
regul ator, NRC, or reviewers like this Board are asking for
t he i npossi bl e when they ask for sonething closer to a
realistic analysis.

My interpretation, what | believe they, you, the
ACNW others are asking for is a conmtnent to shift our aim
fromconservatismto a realistic treatnment of uncertainty.

At least that's the goal | think we an achieve. | hope
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people aren't asking for the full determnistic exact truth
of the future of the Muntain, because that is going to be
unachi evable. But | think we can realistically show you what
the uncertainties are, the understanding of it, and how t hey
affect our estimates of performance.

We need to shift our thinking and rhetoric as well
as our actual nethodol ogy. W have defaulted to conservatism
as a justification for an assunption so many tines. W ought
to actually be docunenting for you--for anybody, including
our sel ves--what the conservatism-why it really was
conservative, how constant we were, and what the inpacts of
it were. So literally a shift in our own thinking, to think
instead of "How can | be conservative?" instead "How can
capture ny uncertainty in a sinple nodel or sinple paraneter
di stribution and have sone confidence | really have captured
it?"

Qur ability to explain the approach is the key.
There's no unique solution. Qur credibility just cones from
our ability to explain and convince, so we've got to do it.

And | ast point here, the process issues--quality
assurance, configuration nmanagenent, docunentation of
dat a/ paraneter transformati ons--those are going to be
critical because confidence in a regulatory world conmes from
careful attention to the process as well as the science.

And I'Il stop there and I still--
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DR. COHON: Thank you very nuch

MR. SWFT: --field questions.

DR. COHON: COkay, | see your--l1'"mgoing to go first,
t hough, at least part of my questioning. But |'ve got Paul,
Priscilla, Debra, and I'msure there'll be nore.

First, let nme say, as Bill noted in his
presentation, the Board commended DOE on the uncertainties
report as a nove in the right direction. Speaking
personal Iy, on behalf of nyself, | was delighted by it. |
think it was very well done, is one of the best things DCE
has produced that |I've seen, and it was very significant
because it showed the ability of the programto shift in a
very significant way and take on really a very different
approach to this problem So personally | congratul ate you
and you and everybody else involved in this, | think you did
a great job. And it's good to see this good hard thinking
about now how to inplenent that.

On that | have a suggestion, or an observation that
| eads to a suggestion. | like very nuch, Bill, the way you
laid out the choices. I'll let others coment on the
cl assical nmetaphor. But to me, the key driver, really, is
why you're doing it. And if you know why you're doing it,
then I think it all falls into place. |[If your goal is to
show conpl i ance, absolutely, use the easiest conservative

boundi ng approach. Wy bother with all this other stuff?
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If, on the other hand, your goal is to understand the system
as well as possible, then the nore realistic representation
approach that you're advocating and that we've advocated and
ot hers have follows directly.

| think it's very inportant to keep that in mnd,
the why part of this in mnd. Because there will always be a
tendency to | apse in the TSPA node. Well, you know, it
didn't show nmuch inpact. There are all sorts of ways it can
| think skew too nuch back towards the show conpliance
approach, which | refer to as the TSPA node. For exanpl e,

you' ve got two nodels, all right, just weight them That's

not a bad way to proceed, | guess, if you ve got to produce a
result right now | would hope that would lead to a
determ ned research programto try to determne, to figure

out which nodel, in fact, is nore realistic.

So there are nodeling conprom ses to be made, but
it also has to be driven by--and one has to be rem nded
constantly that you're doing it to create better
under st andi ng of the system

The good news, in nmy view, and | conplinmented NRC
on this, is that 10 CFR 63 doesn't really give you a choice.

| was really pleased to see what their criteria wll be.
And you' ve got to conme up with realistic representations of
uncertainty. And so this is all com ng together very nicely,

and I comrend you, but ny key point is, keep in mnd and
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communi cate as clearly and as forcefully as possible to the
Pl's why they're doing this, not just to satisfy sone hoop
but because it wll result in better understanding.
Paul Craig.

DR. CRAIG Ckay, is this now working? Yes, it seens to
be working. kay, yeah, | think this is one of your nore
i npressive efforts, this approach, and it really is going in
the right direction. And what 1'd |like to encourage you to
do is focus in on sone of the issues which are actually
believed to be particularly inportant by people who are out
t here maki ng comrents. A generic framework to be useful has
to be applied. And let ne suggest two areas where it would
be particularly useful to focus in.

In the alternative conceptual nodel area, which is

t he toughest one by far, one of these has to do with the C 22
and the corrosion characteristics of the C22. Thus far, as
far as | know, you've only used |inear extrapolation, how
there's sone tenperature dependence which is comng in, but
still it's linear extrapolation of corrosion rates, and there
have been ot her nodel s suggested. Wrkshops have suggested a
nunber of other possible ways in which the C 22 m ght
corrode. The probability is unknown as to whether these
ot her nmechani sns are inportant. So your challenge fromthe
poi nt of view of your test is really tough.

Nevert hel ess, these nodels, these corrosion
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mechani snms have been proposed and it is not acceptable to
ignore them One would like to know what woul d be the
consequences for the repository if some of those corrosion
mechani snms do in fact play a role.

Anot her exanple in tal king to Bo Bodvarsson, he
bel i eves that the UZ analysis is enornously conservative, and
he has a long list of reasons, some of which he laid out
here, as to why the UZ anal yses are really conservative. And
if he's right, then the Mountain m ght perform superbly well
even w thout an engineered canister. And that, too, is
anot her area where the alternative conceptual nechani sns
really inpact the way in which one thinks about the Muntain.

And it seens to ne that the kind of analysis that you're
doi ng shoul d at |east recognize in words the inplications of
this kind of thinking, but it would be better if one could go
beyond that and recogni ze these concerns in sonme kind of a
formal framework so that you can discuss this. And | believe
if you did this it would contribute inmensely to the
credibility of the overall activity.

DR. COHON: Let's see if unlike Paul and me Priscilla
Nel son has a questi on.

DR. NELSON: Well, maybe | do. Nelson, Board. The
essence of ny comment was at |east at the start very nuch
like Jerry's, and it focused on what kind of a tool do you

want TSPA to be. Because if it is conpliance-focused, the
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regul atory period focus you' re going to nake one set of
sel ections, one set of abstractions, which one of the slides
said was the process nodel aspects inportant to system
interaction. WelIl, inportance gets decided there on sone
basis, and the systemmess (sic) of the system gets decided
and what you nodel ed for interactions gets decided. So
there's all sorts of enbeddedness throughout this, and if
you' re making TSPA, which is really focused towards
regul atory conpliance, you're going to make one set of
deci sions. And nmaybe what you're tal king about is fromthe
st andpoi nt of reasonabl e expectation, which to ne I could
define it as sonething other than the NRC s satisfaction that
conpliance will be achieved. There's another way to do this.
But the idea of creating a tool that actually

inforns the project of changing inportances, of ways of
i ncorporating new data that indicate alternative outcones,
alternative ways of doing things, that may be a different
kind of a tool than the TSPA that's focused towards
regul atory conpliance. Have you thought about that at all,
the idea of maybe even juggling two frameworks for TSPA?

MR. BOYLE: Yeah, I'll take a crack at that. First in
t he general sense with respect to your comment and Dr.
Cohon's is, you know, in terns of the project deciding which
approach it wants to take, | just want to reiterate that, you

know, there are these two different views within the project,
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and | think the issue here is, which approach are we going to
take? Because there are sone people that just believe in
conpliance is perhaps paramount. In others--1"I1 put nyself
in the others canp--would question, you know, you're using
this nunber to check conpliance, but what confidence do you
have in the nunber?

Now, to your specific question, is can TSPA be used
to | ook at sonething nore than conpliance, if you will.
There's an ongoing effort. | believe it was referred to
yesterday multiple times about |ooking at the work that we're

going to do, this re-plan effort. And sone of the criteria

that are being used are: well, how does it affect conpliance
in and of itself? But other criteria are: well, how does it
affect our confidence in our nodels? So both are being used

with TSPA as the tool that's to gain insight into, well, how
does it affect conpliance, how much confidence do we have in
that particular nodel and the TSPA.

DR. NELSON: Nel son, Board. A sense of inportance.
That's why | asked about risk here in the natural system in
the dom nating effect of the waste package. Things don't get
examned with the same priority when that waste package is
maski ng everything as it does in a conpliance driven TSPA
operation. And | think, you know, this gets into Bo's
comment, or assertion, about the UZ. Wll, that's all fine

and dandy, but where is it? | nmean why isn't it there? And
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you started hitting these extrene events |ike the vol cani sm
or human intrusion, and there you start short circuiting out
t he waste package and you start seeing very short trave
times that seemextrenely surprising and maybe unrealistic
but not docunented to be or not presented as. So there's a
breakdown there in the drive towards conpliance as opposed to
really | think understanding the full natural system

MR. BOYLE: And | believe the project is aware of this
maski ng effect, and that's why in the repository safety
strategy there were these cal cul ati ons done to renove vari ous
barriers. But I'mglad you nentioned the igneous events
because | showed those results, which they, thenselves, can
be interpreted--this is sonmething |I've said nyself, that
"Well, it's igneous, stupid,"” you know, that it's the thing
that drives seemingly, it's the thing that gives us our
bi ggest dose. And yet it's an extrenely rare event, it masks
the true performance. | confessed earlier, | prefer to show
the nom nal results, which is our expected--you know, what we
m ght expect to happen. So we are aware of this mask both by
t he waste package and seenmingly by the igneous event as well.

DR. NELSON: Maybe in the anal ogy you build two ships

and sail one past Scylla and the other past Charybdis.

DR. COHON: We're going to need to nove on, and we have
quite a few nmenbers who still want to ask questions. |'m
going to try to fit themall in.
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Debra Knopman?

DR. KNOPMAN: Try to nmake this fast. 1In, Peter, your
presentation, particularly Slides 7 and 8, you outline
sonet hing of a decision process that you wend your way
through. Wsat's mssing to ne, and there's obviously a | ot
nore one could add in here, but I think it's worth
hi ghlighting, this is contingent on your data as it exists
right now You didn't indicate in your presentation feedback
| oops; that is, sonewhere along the line follow ng al ong here
and sayi ng--stopping and saying, "You know, we really don't

know based on--we can't discrimnate anong nodel s based on

t he data and we ought to be designing an experinment." Now,
this happens, it has happened within the project. | don't
mean to suggest that it hasn't. But in terns of |aying out a

systemati c approach to how you're going to proceed with the
conservativismversus the real probablistic nore realistic
case, the data gathering, the research, this is all critical
it seenms to nme, to your resolving of key technical issues.
O herwise, you' re going to run yourself into a corner of the
conservativi sm because you will not have exploited the
advant ages of your nodel. |[Is there a reason why you didn't
tal k about that here?

MR SWFT: 1In the context--yes, there is, but your
comment is well taken and correct--in the context of what |

wote here, I"'mlooking to wite guidance for people witing
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or updating an AVR on a fixed cycle. Let's say they're going
to update and provide a new feed to TSPA. And in that sense
what you're |ooking for would be, at this bullet here, if two
or nore ACM s show di fferent subsystem performance, i.e. with
the limted data you have you can't rule out sone
alternative, and yes, they do make a difference in whatever
is the inportant output that matters to the system You're

| ooking for a switch that says, "If it matters, go back and
study it further, collect data, resolve the issue, pick one
or the other." And that is absolutely a valid fork in the
road at that point.

It is also, however, appropriate, | believe at that
point, to pass the uncertainties resulting fromthat forward
in the analysis. It doesn't answer your question, could we
reduce the uncertainty by studying it further, but it does
al | ow deci si on-nmakers to nake a decision based on the present
know edge as to whether or not the uncertainty related to the
inability to resolve those two alternatives. Does that
uncertainty--first we nust informdecision-nmakers of that
uncertainty, and second, it's their decision as to whether or
not they need to go back and collect nore information.

DR. KNOPMAN.  All right. And then just one--1'I1l accept
that, and I know we have to nove on. | just want to take
issue with your second slide where you say that reviewers do

not in general distinguish between TSPA and process nodels.



© 00 N o o A~ w N P

N NN N NN R R R R R R R R R R
g N W N P O © © N O O M W N B O

103

And | have inferred that you nmust be referring to the people
who work on "etc.," because we distinguish--

MR, SWFT: Good.

DR. KNOPMAN. --anmpong those all the tinme, and |I' m not
awar e of anyone who hasn't in that list. So you may want to
reconsi der that particular assertion.

MR. SWFT: How about this: | would like it if you
didn"t. | think it's a fair question for this group to ask,
as you did to Jerry McNeish earlier, why a certain process
was or was not in the TSPA. | would like the TSPA to be a
wi ndow t hrough to the rest of the system because | think as
Il ong as we continue to show TSPA results, people are going to
ask those questions, and that's appropriate.

DR. COHON: Dave Di odato.

DR. DI ODATO Diodato, Staff. The question observations
relate to alternative conceptual nodels and data, and then
the issue of realismversus conservatism In the case of the
drift scale test, the nunerical nodel that you used to
represent that does not include the active fracture nodel
concept in the nunerical limtation. And the reason the
anal yst gave i s because then that produces saturations in the
fractures that are too low, so the fractures get too dry. On
t he ot her hand, in the Muntain scale nodel for flow and
transport you use the active fracture nodel is used and is

retained, and that has inplications for radionuclide
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transport.

So that's a case where there is data for the
t hermal nodel i ng whi ch suggests they should not use the
active fracture nodel. But in the case of the Muntain scale
nodel , where we don't have maybe the sanme kind of data or
processes, it's not retained.

Now, the inplications of that are: for saturation,
if there's a higher saturation, the maybe that's conservative

in ternms of advection of radionuclides through the geosphere,

which is really the bottomline in terns of the inpact for
humans potentially fromthe Yucca Mountain repository. On

t he other hand, it's non-conservative if you have a hi gher
saturation because you m ght have enhanced diffusion in that
case.

So there's a case where choice of paraneters and
nodel s can have a difference, but you can't say one is
conservative or not. Well, you can, but really, a realistic
case, in addition to being required by the regul ati ons, seens

to me about the only way to go. You have to find sone

def ensi bl e thing where nature bears out what your choices
are. And so that requires you devel op nore of a database.

Do you have that in your mechanisns, in your framework, or do
you see that--1 nean it doesn't seemto ne that there's an
opportunity for conservatism This is a statenent not a

guestion | realize, but--
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DR. COHON: Yeah, and we have to nove on.

DR. DI CDATO Al right.

MR SWFT: Do you want nme to conment or not?

DR. COHON: Very briefly, if you want to.

MR. SWFT: The comment is well taken. W have to be

very cautious calling sonething conservative at a |ocal scale
wi thout realizing what its inplications are at the |arger
system

DR. COHON: Dan Bul | en.

DR. BULLEN: Bullen, Board. Bill, I can't let you off
t he hook by zipping by that figure with all that fine print
on it, so can we go back to Figure 4 in Bill's talk just for
a second here? Only because as you read through this and you
| ook at the issue that Dr. Nelson raised with respect to

percei ved significance of risk, that perception is based on

t he TSPA.

MR BOYLE: Sure.

DR, BULLEN: And so as you read that little sunmary off
to the side which is the fine print in any contract and you

say, "Ckay, well, this is a | ow perceived perception of risk
for seepage because, you know, we put all these different
seepages in there and darn, it didn't nmake any difference."
Well, if you put it into TSPA and the waste package | asts
10, 000 years and you want to look at conpliance, it isn't

going to make any difference.
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And so as you go through this, can you cone up with
maybe a better justification for why things were perceived as
low? | nmean the one that | ooked at waste form di ssol ution
says, "Well, the colloids didn't seemto nake any difference,
ei ther, but we don't understand anything about the colloids
and don't have nuch data."” But just because they don't show
up in TSPA doesn't nean they're not going to be inportant.

So can you kind of comrent on how you avoid the masting
i ssue?

MR. BOYLE: Well, | think it relates to this genera
topic of the nature of the calculation. It's true for al
derivatives, if you will. They're derivatives with respect
to a certain equation, you know, or a certain nodel. And if
our nodel does not have sonething in it, we can't very well
take a derivative with respect to it. So our answers are
predi cated upon the TSPA, and therefore that puts a prem um
on having a good TSPA with realistic risk and form nodel s.

But this is a snapshot. | renenber they were asked, "Wy are
you able to sleep now?" and it's--

DR, BULLEN: | just want to caution you that masking is
al ways going to be a problemw th TSPA no matter what you do.
But |'ve got to get back to Peter for one other issue that
he raised, and this is the old, you know, you didn't want to

carry on any nodels that didn't match the data, and |

conpl etely understand that. But that again is predicated on
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the fact that the data are good. |If the data are no good and
you toss out a nodel with crappy data, maybe you threw out

t he good nodel, and so you al ways have to be cautioned that,
you know, |'ve been consistently taking the wong neasurenent
and getting the wong data for two decades and | threw the
nodel out, but it may have been right. And so | guess how do
you guard agai nst that?

MR. SWFT: You don't throw the nodel out, you nerely
don't carry it forward into the system TSPA. It renains,
bei ng anal yzed by the subject matter expert nost famliar
withit. It's back there at the AMR level. W'IlI take

hydrot hermal water rise. The right people are studying that.

However, if and when they tell us in TSPA that,
"Yes, we believe there is a sound basis for carrying this
forward," at that point we will. But as long as their
conclusion is, "No, this nodel is not consistent with the

data,"” that's it.

DR. COHON: Al berto Sagués.

DR SAGJES: kay, Al berto. Real quick, we are talking
about comruni cating uncertainties, and this is for WIliam
Boyle and it has to do with Nunmber 12 on your presentation.
So | want to have this conmunicated, and |I'm a student of
uncertainty school, and what | wanted to learn is a little
bit nore about what is the neaning of that graph. | just

wanted to make sure that we're all right on this. And for
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exanple, in the 300 years of the repository, the effects up
there to be the nost notable there. Do | understand
correctly this is going this way, right? 1'mat year 300.
The vol cano doesn't happen that year. And dependi ng on where
that volcano hits the repository and how it hits it and the
i ke, there's going to be a nunber of doses that will happen
to the recipient and there will be either huge or |ess huge,
but still they're going to be very, very large. So then
calculate this division of those doses. And then we're going
to nove the cross-section way, way up into the graph. And
then | nove the graph as though by the chance the vol cano
happens, which brings them down to where they're over there
(indicating). Wiichis the nultiplier, 10° or sonething |like
t hat ?

MR BOYLE: | think it's the 1.6 x 10°, but that's on an
annual probability, so what you' ve got to factor in is what
was the time duration of the tinme step in which that took
place. So | believe that's the probability by which they
mght divide it. But ultimately it's--

DR. SAGUES: That's annual, isn't it? So what |'m
saying is suppose it's 10° then, the nmultiplier, 10°  So
then the nmedian is 10°, 1/10 of a nrem and then 10° of that
is about 1 nrem right? |Is that correct?

MR. BOYLE: Yes, the results are in the SSPA

DR. SAGUES: Yes, | know, | know, but | want to see the
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nunbers right now because we want to comunicate this. So
it's 1 gram right?

MR. BOYLE: Right.

DR. SAGUES: And then 10° again is--10' rem or somet hi ng
i ke that?

MR. BOYLE: | don't recall it being that |arge.

MR SWFT: No.

DR SAGUES: No?

MR, BOYLE: No.

DR. SAGUES: But can you look at it? | want for you to
comuni cate that to ne.

MR SWFT: | feel alittle badly for Jerry there
because this is actually in large part ny work. And we don't
have tinme now, but we actually do have the material here if
we wanted to go through how we built the probability wei ghted
mean out of conditional doses. It is not so sinple as to
sinply take any point in this curve and multiply by 10° to
get an unprobability-wei ghted dose, because this takes into
account the dose that a person living in the future m ght get
froma vol cano that happened hundreds or thousands of years
before they were born. So if the vol cano happens at Year
100, a person living 1,000 years fromnow still gets a dose
fromthat volcano. |If the vol cano happened in the Year
1,000, the person gets a dose fromthat also. And they al

get rolled together into this probability-weighted sum
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The conditional dose clearly is worst if the

vol cano happens now, because that's when the radi onuclide
inventory is greatest, tinmes O.

DR. COHON: Excuse nme, |I'msorry, Peter and Al berto, but
t he key point has been nade at |east tw ce now about
probability weighted. W don't have tinme now to unravel the
whol e thing. But the key point has been nmade, okay?

DR SAGJES: Well, the key point | wanted to make was
the nunbers, | just wanted to see what the nunber cones to,
because | understand also there's a dilution. But what | was

trying to ask within ny questions to bring up was the

magni tude of the dilution factor and what it's taking us to.
And that, | don't see that nunber. Yes, it mght be
somewhere on the TSPA, but | just--

MR. BOYLE: No, you're right, it's not there, yes.

DR. SAGUES: So we're not--the conmunication doesn't
seemto be comrunicating very well at this nonment.

MR. BOYLE: | understand.

DR. COHON: That's clearly established. Very | ast
guestion. Having praised you to the rafters for the
wonderful report and we hope for the inplenentation, in ny
view, the regrettable thing is it's all com ng post SR,
likely. So it |eaves ne the question, what did the Secretary
know about uncertainty before he announced his intention to

recormend the site?
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MR. BOYLE: And | only know from ny own persona
experience, and there's two elenents of that. One, | was
asked to | ook at various docunents that may or may not have
gone to the Secretary and, you know, coment on them on what
it said. And the other is, is when he visited Yucca
Mountain, | talked to himat the drift scale tests, and
certainly uncertainties canme up there. But | was not in any
meetings with the Secretary and |I'd have to defer to sonebody
else in terns of answering what materials were supplied.

Lake Barrett has been in the room | don't knowif he is
anynore. He m ght know better than anyone else. The
guestion is, is what materials and what di scussion of
uncertainty did the Secretary of Energy have, and | wasn't

there, certainly.

MR. BARRETT: Lake Barrett, DCE. | wasn't there all the
tinme, either. | was there for sone of them He received
briefings on the TSPA-SR, the SSPA. He was presented all the

uncertainties, we went over the volcanism so he understood
that, he asked questions about he understood it was
probability weighted, as the issue earlier, it was presented
to himthe probabilities in the 107-10° range, the peak doses
were discussed, and it was .1. It's never .1 at O or a
nunber higher than that. So those kinds of things were

di scussed with him There were various issue papers he asked

for that were presented to him And, you know, so that nuch
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| know, and there was nore that | don't know. So | would say
it was a very extensive review. | think he has a very good
pol i cy-maker's understandi ng of these issues. As the Board
has said, he has read your letters and he has asked what we
are doi ng about that, understood what the SSPA was, he was
briefed on your reports. There was then the response to your
report; he saw that response. | would say he is very nuch
i nvol ved and he's responsible, he's the Secretary, he's a
deci si on- maker .

DR. COHON: Thank you, Lake, and thank you, Bill, and
t hank you, Peter. And Dr. Saglés has requested the Secretary
to come and explain this slide.

Let me call on Bill Reanmer with a doubl e apol ogy.

First of all, for delaying your presentation by this nuch, we
had a ot to cover in the previous ones, as you heard. And
second of all, for in introducing himat the outset of this
session for conveying the wong title. |In fact, | gave his
old title. He's been pronoted to Deputy Director of the
D vision of Waste Managenent at the NRC. Welcone. Thank you
for being here.

MR. REAMER: Am | com ng through?

DR. COHON: No. Try it again.

MR. REAMER: Comi ng through now. Good. All right.
"1l be tal king about the NRC s prelimnary coments on

sufficiency of DCE information. | have a hard copy in the
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back of the room A copy of the Conm ssion comments are
attached to that, and | guess the one point |1'd make is the
comments do speak for thenselves, but |I'm happy for the
opportunity to give the Board an overview.

Next slide.

| want to start with the |l egal requirenent for the
prelimnary comments. | think that will help to clarify for
those in the roomthe scope of the comrents. [1'Il then
summari ze the comments and the background to them | want to
also try to clarify the link between the prelimnary coments
and the NRC staff's issue resolution process. |'Ill give an
exanpl e of using igneous activity, howit fits into the
prelimnary comments and into the NRC staff issue resolution
pr ocess.

Next slide.

The Nucl ear Waste Policy Act requires that any site
recomendati on of the Departnent of Energy is to be
acconpani ed by comm ssioned prelimnary comments. The
comments are to address, and I'Il quote here, "the extent to
which the at-depth site characterization analysis and the

waste form proposal seemto be sufficient for inclusion in
any application to be submtted by the Secretary for the
licensing of the site.” So in other words, the statute says
at-depth site characterization and waste form proposal is the

focus, and the neasure is the extent to which there is



© 00 N o o A~ w N P

N NN N NN R R R R R R R R R R
g N W N P O © © N O O M W N B O

114

sufficient DOE information for a potential |icense
application.

Next slide.

So with that scope, the Comm ssion submtted
comments to the Departnment of Energy in Novenber of |ast
year. The overall comment was that the NRC believes that
sufficient at-depth site characterization analysis and waste
form proposal information, although not available now, wll
be available at the tinme of a potential |icense application,
such that devel opnent of an acceptable |icense application is
achi evabl e.

Now, there were three specific points that the
Conmi ssion made in the letter connected to that overal
statenent: 1) that the Departnment of Energy either has or
has agreed to obtain sufficient information; 2) that although
significant work does remain to be done, the agreenents
provi de a basis for the Comm ssion to concl ude the
devel opment of an acceptable |license application is
achi evabl e; and 3) that additional information needs could
ari se based on the Departnent's consideration of the flexible
desi gn.

Next slide.

Now, there were two inportant constraints that were
also in the Conmission's comments: 1) that the NRC is not

maki ng any concl usion concerning the actual site suitability
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of Yucca Mountain but rather is comrenting on whether
sufficient information will exist to begin a |licensing review
at sone point in the future if there is a license
application; the second constraint was that any NRC |icensing
decisions with regard to a potential repository at Yucca
Mountain will not occur until DOE submts a high-quality
application, until the staff conpletes its independent review
and docunents its conclusions in a safety eval uation report,
until the NRC offers an opportunity for a public hearing, and
until that process and hearing is conplete and the NRC nakes
a final determ nation whether the application neets the

regul ations. And then any such decision would be based on

all the information that's avail abl e then.

So the gist is that ultimately the Comm ssion may
be required to make a licensing decision with respect to
Yucca Mountain, and therefore it's premature for the
Conmi ssion to be taking a position now in advance of a
potential application.

Next slide.

Now |'d like to try to link the comments, the
prelimnary comments, to the staff's pre-licensing
interactions with the Departnment of Energy. The letter
i ncl udes a background docunment which describes this, and I']I
try to highlight it in quick fashion. But the Nucl ear Waste

Policy Act requires that the Conm ssion interact with the
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Department during site characterization

As part of that process, which began a nunber of
years ago, in 1996, the staff identified nine key technical
issues that it believed were inportant to performance, and
those key technical issues canme to be enphasized in the pre-
licensing interactions the staff held wwth DOE. Also, the
staff adopted an issue resolution process to deal with the
ni ne key technical issues. And the focus of the issue of
resol uti on process becane those issues after 1996, the key
t echni cal issues.

The NRC published status reports along the way of
where things stood, docunenting its own independent work,
showi ng the status of issue resolution with the Departnent at
the staff level, and identifying its information needs. In
ot her words, needs the staff believed, information the staff
bel i eved woul d be needed for an acceptable |license
application. Throughout the issue resolution process, after
the key technical issues, the staff enphasized that an
i nportant el ement of an acceptable |icense application would
be the extent to which DCE addressed the key technical
I Ssues.

The pre-licensing interaction process also included
interactions with the representatives of the State of Nevada
as well as representatives of the affected units of |ocal

governnment and consideration by the staff of the technical
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information collected by those oversight bodies.

Next slide.

Focusi ng now on the issue resolution process, and
again, trying to clarify and nmake nore visible the link
between the prelimnary comments of the Conm ssion and the
staff's issue resolution process. As | said, the process
focused on the key technical issues. The essential elenents
of the process were review DOE docunents, interact with the
DCE in public technical neetings, and identify the
information, in the staff's view, that the DOE would need to
provide in the potential |icense application. The
interactions took place in a public forum Interested and
concerned representatives and opinion | eaders were invited to
attend and observe, pose questions, nake statenents, have
access to the results.

| ssue resolution in those neetings and el sewhere
has al ways been enphasi zed by the staff not to be a legally
bi ndi ng process. Licensing decisions are only going to be
made after that |icensing process that was described in the
Conmi ssion's letter, the second constraint that | nade
reference to.

Next slide.

What is "resolution” in the issue resolution
process? And the staff defined that as an issue being

resol ved when the staff no | onger had further questions on an
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i ssue. The bases for the issue resolution process, the bases
for the definition of "resolution", lay in acceptance
criteria that the staff had devel oped and published in their
status reports. These are criteria that the staff used to
judge the acceptability of the Departnment’'s information for
possi bl e |icense application.

| mportantly, when we're tal ki ng about resol ution,
it does not mean and does not signify any |icensing
determ nation has been reached. And it's also subject to the
under standing that any new i nformation could |l ead to new
questions on the staff's part.

Next slide.

Now, nost recently in the last two years, the issue
resol ution process and pre-licensing interactions have
intensified sonewhat. The staff's held on the order of 16
mul ti-day technical neetings with DOE focused on the key
techni cal issues, docunenting the results in letters to the
Departnment. |In those 16 technical neetings, in connection
with the staff's information needs that it had identified,
agreenents were reached with the Departnent docunenting the
additional work that DOE woul d need to conplete. The
Conmi ssion's prelimnary coments summarize that in a table,
Table 1, in the background docunent.

Now, fromthe NRC staff's perspective, those

agreenents represent the following: in areas covered by the
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agreenents, it's the staff's belief that the DOE pl ans and
schedul es represent a reasonabl e approach to get the
information. And also, based on the agreenents, it's the
staff's view that there's reasonabl e confidence that DCE
coul d assenbl e the needed information for |icense
application. But there's no prejudgnent on the staff's part
of its review of the information that cones fromthe
agreenents when it's ultinmately provided by the Departnent.
And | think it's also inportant to note in the Conm ssion's
prelimnary comments that the Conm ssion was sayi ng that
reliance on these agreenents fornms the basis for many of the
conclusions in the Comm ssion's prelimnary conments.

Next issue, next slide.

So just briefly taking igneous--and this is, you
know, at a high level, what the Comm ssion is saying with
respect to igneous activity and what the staff is saying in
the issue resolution process with respect to igneous activity
| think can be summarized as follows: The staff is saying,
in the context of issue resolution, that igneous is an issue
that the Departnent needs to address, both with respect to
probability and consequences. And the staff is also saying
that there's not enough information now, that additional
information is needed for consideration in connection with
the PA. And the agreenent topics and the reasons for the

agreenents, as |'ve said, are summarized in Table 1 of the
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Conmi ssion's letter, and there's additional information on
this in our letters to the Departnment. The staff's also
saying that in the areas covered by the igneous agreenents
that basically it believes that the DOE plans and schedul es
on igneous probability and consequences represents a
reasonabl e approach, and that based on those agreenents the
staff has a reasonabl e confidence that DCE could assenble the
informati on needed for license application. But the staff is
not saying that it is in any way prejudging its review of
that information when it's provided by DCE

And for the Comm ssion's part in the prelimnary
comments, what's being said on igneous activity is that the
DCE agreenents forma part of the basis for the Conm ssion's
prelimnary comments; that sufficient information on igneous
activity will be avail able such that an acceptable |icense
application is achievable. And also the Comm ssion is saying
t hat NRC has not reached any conclusions with respect to
Yucca Mountain and igneous activity and is not prejudging in
any way the outconme of any licensing review of that issue.

kay, so last slide. Hopefully I've advanced your
under st andi ng sonewhat on what the prelimnary conments that
t he Conm ssion is making or saying and what they're not
saying. They're saying that sufficient information, although
not available now, will be available at sone point in the

future, before license application, such that devel opnent of
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an acceptable |icense application is achievable. And also
the Conm ssion is saying that it's not maki ng any concl usi ons
with regard to suitability and that |icensing decisions
proceed in the future, and that the basis, the background for
these comments, is a lengthy period of interactions between
the staff and DOE during pre-licensing. And al so saying that
t he agreenents between the Departnment and the NRC staff

provi de a basis for concluding the devel opnent of an
acceptabl e application is achievable, and it's noting that

the flexible design could add to additional information

needs.
So I'd be happy to respond to your questions.
DR. COHON: Thank you very much. Questions from Board
nmenbers? Dan Bul |l en?

DR BULLEN: Bullen, Board. Could we go to Slide 4?
Because you just raised an issue. |It's true that a | ower
tenperature design would require nore information, but that's

only if they decide to keep the high-tenperature design. |If
they decided to shift to | owtenperature design and you
reeval uated the KTl's, is there a possibility that you' d need
in general less information? Wuld things go away, | guess?
MR. REAMER:. There's a possibility, yes. | think the
comments are not making an overall aggregate statenent that
there would be even nore information needed. | think it's

saying that with respect to that change there could be
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addi ti onal information.

DR. COHON: Priscilla Nelson?

DR. NELSON: Two short questions. One, you still use
"cl ose pending". There's a continuing discussion about the
di fference between cl ose pendi ng and open pending, and is
t hat discussion at all in terns of perception held inside the
NRC and its staff or is it not a subject of discussion?

MR. REAMER Well, "close pending" every time | conme to
Nevada is potentially a subject of discussion. "C ose

pending"” is a termthe staff used to basically categorize or

keep track of where issues are. It's nore a bookkeeping
term Actually, there's a backup slide, | think it's Slide
12.

DR. NELSON: Right, | saw that. But the perception is
t he questi on.

MR. REAMER: Yes, and each tinme | comment on "cl ose
pendi ng" or any of the terms, including in a presentation
like this, | enphasize the points | think that the Comm ssion

enphasi zed on this about a year ago when it responded to a

letter fromJudy Treichel, that it really is a matter of
bookkeeping, that all issues are subject to further
consideration during the |licensing process, that it's a valid

concern that's been raised by the public, that these terns
may inply greater progress in closing open issues than has

actual ly been achieved, and to enphasize, the staff to
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enphasi ze, that these are bookkeeping ternms and they don't
carry an inplication that reviews of information in any way
have been conpl et ed.

DR. NELSON: But they are being used with that
inplication as if problens are going away because they've
been designated close pending. That's the perception. So
the termnology is being used differently fromthe way you
wanted it to | think when it was born.

Just very quickly, if the project conmes forward
with sonme issues still close pending, would that nean they
could not make a license application?

MR. REAMER That's surely a possibility. The issue
resolution relates to the key technical issues. Wat the
staff is saying is that the nine key technical issues need to
be acceptably addressed in a |icense application. "C ose

pendi ng" reflects only an agreenment on the part of the

Department to address it. And so there still is the basic
information gap that the staff has identified. And if there
were carried through to a |icense application, then the issue

that woul d be presented by the staff is does it nake sense to
go ahead and commence a |license application review or not,
and that really would depend upon the nature of the m ssing
i nformation.

DR. NELSON: So the basic sense is that it would be

possible to cone forward with sone cl ose pending things
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out standi ng, but the NRC and staff would have to consi der
that in the context presented. | nean--

MR. REAMER  Well, the Departnent--

DR NELSON: --it's not a stop, you can't even cone
t hrough the door if you' ve got still close pending.

MR. REAMER Initially there is what's called "an
acceptance review' that the staff conducts, and it conducts
t hat revi ew when an application cones in with the decision
bei ng "Shoul d we even commence a review of this or should we
return it?" And that's what I'mtalking about. |[If there's
an information gap that's key, the staff has the option of
returning the license application w thout doing any
substantive safety review

DR. COHON: Don Runnel | s?

DR. RUNNELLS: Runnells, Board. M question has to do
with tinme, tine frame, and goals in terns of license
application. The project has a goal, we heard early
yesterday, of being ready for |icense application perhaps by

2004. Wien | look at this list of topics in your table,

cl ose pending, whatever, it's pretty inposing. |'mwondering
if you could tell us how many issues have in fact been
resol ved over the |ast couple of years. You said you had 16

nmeetings to identify key technical issues, and |'m wondering
in that period of two years how many issues that are key

t echni cal issues have in fact been resol ved?
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MR. REAMER: Sure. Okay. There are nine key technical
i ssues. None of those issues has been resolved in the sense
of being closed. Those nine key technical issues have been
refined into roughly 40--39, 40--sub-issues. On the order of
6, a small fraction, of those sub-issues, have been cl osed.
The 16 technical exchanges that | referred to produced on the
order of 290 agreenents on the DOE s part to provide
additional information. At this point, roughly 10 percent of
t hose agreenments have been conpl et ed.

DR. RUNNELLS: Thank you.

DR. COHON: Paul Craig?

DR. CRAIG Paul Craig, Board. This question has to do
with the QA process and how it interacts with what you fol ks
are doing on the licensing. W've heard any nunber of tines
about the conplexities of QA and difficulties with QA and how
it slows down processes. It clearly is inportant. What 1'd
i ke to ask you about is howis the QA process used by NRC?
What kind of problens m ght energe if they go to a | ow
t enperature design where they m ght need sone new data which
is not Qd or it mwy take a long tine to do the QA? And
what are the inplications of the QA process for doing the
ki nd of exploratory research which is closer to pure science,
the sort of thing that you would do if you were exploring
alternative conceptual nodels which are believed not to be

hi gh probability, but if they turned out to be inportant,
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they could be really inportant?

MR. REAMER Ckay. QA in the abstract is a requirenent
in the regulation. It's a requirenent that the Departnent
have a programand that it inplenment that program Wth
respect to the information and the |icense application, the
Department has told us that all of that information wll be
QA'd, will be that any potential indeterm nate |abels will be
resolved. Wth respect to your third area, it really depends
upon how DCE intends to use the information. It would seem
tome it's really the ball is in their court to factor in QA

at the right place in the process.

DR CRAIG But the conclusion is that all the
information which is provided to you nust be QA d?

MR. REAMER Correct, and | think the Departnent agrees
with that.

DR. COHON: | see no other questions. Thank you very
nmuch.

MR. REAMER  You're quite wel cone.

DR. COHON: Before we turn to public comment, Russ Dyer
has a brief update.

MR. DYER Hi, this is Russ Dyer, DOE. In response to
Dan Bull en's question yesterday about when the AVR s and
PMR s woul d be available on the Internet, now W just ran a
test. Go to the hone page, "Technical Informtion,"”

"Techni cal Docunents," the "Search" button at the bottom
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gives you the list, and we were able to get in using just
basic I nternet connection about ten m nutes ago.

DR. BULLEN: Bullen, Board. Thanks, Russ. Caudia told
me that |last week. | just wanted to get you guys to get it
up for everybody. But thank you.

MR. DYER  Sorry, d audi a.

DR. COHON: Actually, Russ, you showed remarkabl e
confidence and faith in technol ogy, which you could actually
say it was available ten m nutes ago.

Seven peopl e have signed up for public comrent.
|"mgoing to read your names to confirmthat indeed you want
to speak: Sally Devlin, Gant Hudl ow, Jacob Haas, Bob

WIllians, Gary Cerefice--and | apologize if I mangled that--

Judy Treichel and Kalynda Tilges. |1'mgoing to assune | got
it right.

Let me suggest, we'll follow ground rules simlar
to what we did last night. That is, at five mnutes |"|

raise ny hand; at two mnutes nore, that is after seven, |'l|

raise it again; nine mnutes; and then 10 m nutes and then

every mnute after that. |'mnot going to cut you off, but |
know you' || be respectful of everybody's tine.
Sally Devlin?
M5. DEVLIN: Good norning again, everybody. Can you
hear me?

UNI DENTI FI ED SPEAKER:  Yes.
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M5. DEVLIN. And | want to thank you so nuch for com ng
to Pahrunp, | hope you enjoyed our beautiful scenery and you
realize how beautiful our towm is. And |ots of changes woul d
occur here if we had Yucca Muntain.

But | want to bring sonething up right away, and
that is when | tal ked yesterday about not believing the
governnent, | really nmeant it, and here it is right in your
docunentation here of Peter's presentation. And it says,
"Waste inventory cal culation renmoved from U. S. Navy spent
nucl ear fuel from DSNF inventory represented Naval fuel as
CSNF." Now that stuff is hot, and that naval fuel powered
Antarctica for 14 years before the oil conpanies cane in
And | really think this does not particularly give confidence
to the public what the DOD is doing, because that's DOD stuff

fromldaho, and it is in my report. Then |I notice, of

course, | didn't know what Peter was going to say. But this
is terrifying and I want it on the record that it is
terrifying and does not supply the public with confidence.

The other thing | brought, and of course nobody can
see it, but it's alittle map on transportation of the United
States. And these are the arteries that the waste woul d
travel. And I"'mjust telling you that because | just am now
a doctor of transportation, and I'mgoing to crown nyself
because everybody here is a PhD, and you know, | just got ny

AAin fine arts. But I'mjust saying, | think that I want to
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be known as the expert in transportation. W' ve really been
studying this, and the horror of all of this and that all of
this stuff has to be transported.

And | have a couple of other comments, but mainly
this DOD stuff, there it is docunented and presented right at
this neeting.

The other thing | want to go into very, very
briefly is the term nology, which is terrifying to the
public. "Scientific uncertainties.” And that word
"uncertainty” is the word that really scares everybody. And
when | give themthe reports--and | take themto many people

who are unable to attend these conferences--it makes me
real i ze how backward our neetings are, because what we shoul d

have is prior to the neeting all of this information so that

we can e-mail in, so we can teleconference or we can all this
kind of stuff and not be such an excl usive cl ub. | know how
our governnent functions, and since it is 200 mllion people

that will be affected by this transportation, they're totally
i gnorant of what goes on at these wonderfully run neetings
because it isn't comunicated throughout the nation.

| call nmy girlfriend every Sunday in |ndianapolis
and they have absolutely no information on any of these
neetings, and she retired fromthe test site and did many of
the shots. And as a matter of fact, she's the one on the

poem | gave you was there at that shot. So that's just one
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t hi ng.

The other thing, again, | can't praise John
Garrick. | just fell inlove with him and that is because
he tal ked business. |'ve always been a busi ness wonman, and |
t hi nk business is noney. And of course | view our civil
servants, or whatever the termnology is, and when | was a
kid going to the Institute of Design in Chicago, | worked for
Adl ai Stevenson. And of course he didn't get el ected, but he
was ternmed an "egghead". And | look at you all and we all
are simlar to eggs, are we not? And now that | have ny PhD

in transportation, | can be one of you. But what is so
interesting is the isolation, and there is no public here.
And why? Because they woul dn't understand the | anguage. You
know, | had to go to school to understand it. Dr.
Coopersmith told me | was an idiot, and the last tine | was
with himl was turning his pages because he did explain
things to ne. And | had nmentors. And this is why our whole
educational systemis falling apart, nobody has nentors
anynor e.

We've got to, and | just got a job for Lake Barrett
and | said we're going to take the 100 mllion--and | hope ny
secret boyfriend back there is listening--for the hospitals
and we're going to put virtual hospitals throughout not only
Nevada but the rest of the nation like they have in |owa,

Massachusetts--and | could go through so many states. But we
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are totally behind in Nevada, and it is because of the
di chotony of getting noney for the governnment for the test
site, for Yucca Mwuntain, and so on.
So you got ny point, and you may address ne as Dr.
Sally. So, anyway, here's ny funny report on transportation:
"Nine billion dollars has been spent pl anning,
nodel i ng and ot her noney consum ng adventures for the
proposed repository to house high-level waste at Yucca
Mountain. How does DOE plan to fill it and how w Il they get
the waste transported? WII| the untested canisters hol ding

waste | ast for 10,000 years? WII| 43 states be poisoned

before the waste gets to Nevada? Thank goodness Nevada is

the bottomof the barrel!™ | hope that proves ny point.
"If there were a terrorist or sabotage attack,
where woul d they haul the hundreds of mles of dead bodies?

There are no railroads in Nevada to carry the waste to Yucca

Mountain. Were there are roads and there are hundreds of

mles between drinks." And | hope everybody understands that
termnology. "Qur First Nations Peoples' |ands are being
destroyed.” And renenber this, "If the Donner Party"--and

remenber, they goofed up at the test site--"the Donner Party
had listened to the Indians, they wouldn't have had to eat
one another. Are we willing to |let the DOE nake the sane
stupi d m st ake?

"20 to 30 mles an hour is as fast as these huge
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overwei ght trucks can travel on the 75-m | e-per-hour
freeways. WII| exposure to radionuclides that have never
been properly neasured affect the health of our future
generations?" | just see anything over 4.8 and | want to go
hi de under a rock. "If the Anmerican diet consisted of the
three B ' s"--and of course that's what we have here in
Pahr unp- - "beans, booze and boob tube, plus tobacco snoking
and al cohol conbined with radiation causi ng huge cancer
epidem cs, are they the reason that we're experiencing then?
Bef ore exposure to radi ation we had no problem eating the
good old Anerican diet."

And I will just go down to the bottom here. "One
hundred and fifty mllion nothers can unite and stop this
dangerous, unscientific nodel as well as potential cancer
killing repository.” And | gave down the report fromthe
NTS. And they have found krypton gas up there--and
unfortunately Lauren MIlay (phonetic) couldn't be here, so
I"mgiving her little bitty presentation--and they say that
t he krypton gas breaks down and that's where the kids get the
| eukem as. This is one of many theories. So it is now
docunented that stuff is there, and of course |I hope you'l
listen carefully to Jacob because he will tal k about the
particul ars and neasurenent and so on. And this is all new
sci ence.

So | expect all of you to take every word of this
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back to your constituents and your students and what have you
and really, really ponder onit. And | wll end here except
for one thing, before Jerry yells at ne sonme nore and gives
me the wong finger. And that is that | want you to know ny
feeling about this whole thing. M bugs will eat every
canister prior to getting anywhere, and | hope that you
under stand what we're tal king about. They're just |ike the
fungi that we have at our courthouse and in our schools.
Every day they find a new one. And ny bugs just |ove the
drift shields and will corrode them They |ove titanium
they I ove nickel, so they'|Il love Alloy-22. So just keep on
trucki ng, guys, and keep on nodeling for the next 20 years
and we' Il all retire together and go fishing in Lake Mead.
Thank you.
DR. COHON: Thank you, Sally.
Grant Hudl ow? Feel free to speak at the podi um or
this m ke here (indicating). Oay, we'll skip Gant Hudl ow.
Jacob Haas?
(Pause.)
DR. COHON: Jacob Haas?
(Pause.)
DR. COHON: Bob WIIlians?
MR. WLLIAVS: Thank you, Jerry.
| wanted to underline a few points fromny talk

yesterday evening. Five-thirty in the afternoon is ny |ow
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ebb biologywse, | mght be alittle nore awake right now |
hope I can be slightly nore lucid. | have four key points.
First is that nmy suggestions are notivated by the
fact that we are at an undeclared war. | have the sense that
we should try in sonme way to redouble our efforts to figure
out a way to nove ahead nore rapidly. | don't know whet her
some of you may have seen on the cable network "The History
of World War I," where the American forces broke through the
Argonne Forest. Today we're dealing in G eek mythol ogy, so
"' m 1 ooking for sonmebody who will cut the Gordian knot. Now,

sonme of you who are classics experts may tell nme what

happened to the guy who cut the Gordian knot, | don't know.
Let me slightly apologize. | had forgotten the
constraints on the Board, particularly the brouhaha that

occurred over the spent fuel report in 1996. But |ike
everything in life, it seens to ne there is a possibility for
| essons learned. In sone ways it's |ike taking your seven-
year-old son and ripping himfor show ng sonme undue anount of
curiosity or lighting matches when he shouldn't have. You
have to chastise himw th sone realismor you may squelch his
curiosity.

Now, there's always the old saw, "Ask perm ssion
before you do it." And |I've seen NEI and the utility
industry go to favorite senators and congressnen through

their staff and get the questions that they want to answer be
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asked so that they have the charter to pursue that. |
certainly don't have the clout to do that, but maybe sone of
you do. Then there's always the old saw, "If you think the
answer is going to be no, do it because it's easier to beg
forgiveness than to ask permission.” But | won't push you to
do that. Wat | amtrying to do is raise the question, "Wo
wi | | chanpi on out-of -t he-box t hinking?"

Now, the thing that I want to underline as perhaps
nmost inportant is | happen to think right now that a
negoti ati on between the State of Nevada and the Departnent of
Energy, including the other stakehol ders, the public and the
utilities, could result in a sinplified project with a much
nore--with a much shorter |icensing schedul e.

Sonme of you may renmenber ny old broken saw, "There
is no way to get a death certificate for a technical issue.”

| was rem nded of that by |ooking at the |ast presentation,

where very little sign of any unresolved technical issues.
So | amafraid | have to stand by ny assessnent of yesterday
that we face a long and very protracted |icensing process
that al nost surely will run out of control because it's not
possi ble to keep everything up to date over such a long tine
peri od.

So I"'mnot sure | have the total answer, but I
woul d I'i ke to suggest one nore tine, who will chanpion out-

of -t he-box thinking? There is | think the opportunity--I
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commend Lake Barrett, Russ Dyer for what they've done. |If
there is a sense of tiredness, | think it's because every
year there has been a budget crisis or a report crisis.
Nobody wants to | ead the charge through the Argonne Forest.
But | think because of the change of adm nistration, because
of the other things that we face right now, I would like to
commend all of you to take a | ook at how you can sinplify,
how you can accel erate the process.

Thank you.

DR. COHON: Thank you, Bob.

Gary Cerifice? And when you get to a m ke, please
start by stating your nanme again for the record, because |I'm
sure | didn't get it right.

MR CERIFICE: This one's on, I'll just stay back here.
My nane is Gary Cerifice, I"'mwth University of Nevada-Las
Vegas, and actually | just have a very--1 wouldn't say a
sinpl e question, or at |east a short question, a short
request fromthe Board.

As you know, we all live in the real world, and the
real world has budget l[imtations. And perhaps you do this
in reports that just aren't distributed to the public or to
the scientific community, but as the group that probably has
t he best access of an independent group to a | arge nunber of
docunents related to Yucca Mountain, perhaps you could cone

forth with a prioritization of, one, what work needs to be
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done. Sitting here | hear a lot of both explicit and
inplicit requests on the DCOE program of what you'd like to
see done, whether it's changes in docunment structures or
additional research. What is the nost inportant thing that
needs to be done, what is the |east inportant given a budget
hi erarchy?

Al so, just on the research side, as a researcher
I'd like to know what is the key technical issue that if you
only had $100, 000, where would it go? If you had a mllion
dol I ars, what other issues would you add in? That from an
i ndependent board woul d be very hel pful, at |east for those
of us in the research community trying to participate in the
process or assist the process. And that is kind of what
we're mssing, especially nowwth the shift towards LA and
the activities of getting a conpliance docunent and the
debate between a conpliance docunent and a real world

snapshot. A lot of that is going to take the limted pot and

put it all into one side, into docunentation, hiring the
| awyers and people who are going to go talk to Congress and
go to court over the lawsuits. What | see that doing is

basically taking noney away fromthat small pot that's
research-oriented and there needs to be soneone--or at |east
sonet hing to say what or where that focus could be. And I

t hi nk gi ven your access to the material and the fact that

you' re an i ndependent group, you have the best chance of
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providing an--1 wouldn't say unbiased, but a second opinion
as to how that research should be prioritized.
That's it, just a sinple request.

DR. COHON: Thank you. Well, in fact, let nme respond to
that, at least in part. The Board has been quite specific
and explicit about its view of the highest priorities facing
the program It has been so for, oh, a year and a half of
nore. We identified four--in our view-four overarching
priorities: wuncertainty, quantification of uncertainty,
going after this issue of the behavior of the netals in the
wast e package, the hot versus cold repository issue, and then
maki ng sure that to the extent possible incorporating
mul tiple lines, or other sources to support DOE s safety case

other than TSPA, or in addition to TSPA.

Now, these al so suggest research priorities, and in
particular the corrosion issue. | know | speak for the Board
here, this is a stated position, that research on fundanment al

corrosion processes so that the know edge base is created on
whi ch one can nore confidentially predict |ong-term

performance. This has been a very high priority for

research.

In addition, the letter that we issued--and there
may still be copies back there--includes a |ong attachnment
that takes each of 11 repository conponents and tal ks about

what we view are the strengths and weaknesses in terns of the
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current DCE technical bases for that. That al so may suggest
priorities for research

In the long run, or in the end, it is DOE that nust
set these priorities. W provide input, we provide our
advice, we react to their suggestions, but in the end it's
really their decision as to what happens. So, we are engaged
in this, though, in the ways | just nentioned.

Thank you.

Judge Treichel ?

M5. TREICHEL: Judy Treichel, Nevada Nucl ear Waste
Task Force. | wanted to just |eave on the record sone
comment s about honesty and strai ghtforwardness and deal i ng
with all of us--the public, the people of Nevada, you, and
everybody. The way the Departnent of Energy is doing that |
think is extrenmely inportant, and especially at this tine.
Because |'ve had side conversations with many of you here,
just wanted to put it on the record. But this honesty issue
is very, very large and there is so nuch suspicion, and
unfortunately a lot of it is warranted, with the Departnent
of Energy and the work that they're doing at Yucca Mountain.
And one of the things is msuse of statenments or data or
what ever. There's been accusati ons nmade the Departnent of
Energy goes out and they gather data, and when they find
sonmet hing they like, that beconmes the answer. And then when

ot her pieces of data or other information don't quite fit
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that, it just beconmes a part of a big uncertainty thing. So
there's uncertainty and then there's the good part.

And that's what | see happening with the letter
that you wote and that's why I got so angry, because | feel
like 1've been the victimof a word gane. And Bill Reaner
went into that and nmy letter and the long tine that it took.

But what you did was you wote a letter that had, as we
said, | guess 11 very inportant points. And all you saw in
t he paper was the one sentence. And you heard Lake up here
at the m crophone saying, "You know, |I'm so happy that the
Board said," and then he quoted and it's right here in his
statement. And if it were DOE, | would say when you nmake
that statenent, "No individual technical or scientific factor
has been identified,” I would ask you to wite ne in a letter
what--give ne a good list of what it is could be identified.

I f you haven't found any, what is it you' re |ooking for?
want to know what it is that we're up against. Wat do we
have to find? Because it appears the only way Nevadans are
going to win is by proving beyond a reasonabl e--not even
reasonabl e, beyond any doubt that the site won't work. So
what should we all be |ooking for here?

And the close pending thing, it's over, | got ny
letter. | nean, you know, and the site reconmmendati on was
made, the sufficiency letter was witten, and that's actually

the basis of one of those marvel ous informati on sheets that's
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on the headquarter's web page. And you should take a | ook at
t hat because they have an interesting interpretation for what
"cl ose pendi ng" neans and that these are issues that just
very briefly would not significantly affect the conclusion on
whet her the site could neet the radiation standard. And |
think in that Iist of sonme 200 issues there are sone things
that could affect the radiation standard.

| also wanted to bring out that nothing was ever
said when Bill Boyle was doing his presentation, on one of
his charts, under the "Strategy for Future Treatnent of
Uncertainties,” one of the bullet itens was to devel op and
communi cate information that can be used by deci si on- makers.
What those decision-makers are generally going to get are
i ke the one-liner fromyour letter, they're going to get a
piece of this, a piece of that, a sort of glossed over thing.
And when they do get data--1 think it was interesting when
you asked what the Secretary had seen. Here you' ve got a
table here with all of you who have incredi ble credentials,
you' ve worked hands on with this for so long, and you
couldn't figure out what the actual dose would be on that
graph and neither could two of the guys by just glancing at
it tell you what the dose would be if you had a situation
somewhere on the graph. So it seens to nme that a high-
ranki ng guy in Congress who happens to be chairman over sone

key commttee is not going to know what the story is, and
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particularly not when it's being hand fed to himby sonmeone
from DOE or whatever. Those things do not tell people, the
public, decision-nmakers, anybody, what the story is, and it
was very clear here today.

And then | just want to finish up, because |
t hought yesterday, when it got way too | ate, that boy nade an
i ncredi bl e speech that he had put together hinself. |
bel i eve his teacher when she said he wasn't coached because
|"ve seen other kids that age, and | have a granddaughter
i ke that who's nade statenments like that. And | am
unwilling to think or to in any way believe that those kids
are just being incorporated into a gane and they're asked to
get up here and told that, you know, the right thing to do is
if you believe this, you know what's right in your mnd, you
get up there and you say so. And then to have so many people
telling them "Hey, this is inevitable. They want to do it,
they're going to do it,"” and then find out that they were
just part of a game, that they can't change the way this
goes, is absolutely wong. And sonething needs to happen
about that because either there is a way sonehow t hat
Nevadans or any one of over 200 groups that signed on to a
letter that's going to Congress today throughout the country
that do not approve of this site being recomended, if
there's not a way in the process for themto do anything, to

have any effect, then you ve got to start doing cal cul ations
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on how many hurt or jailed people it takes to change the
thing. Because | don't know where it goes fromthere.
mean |'mreally stuck wwth an either/or, and | think it's a
horrible situation and I think it needs sonehow to be
resol ved

So, thank you.

DR. COHON: Thank you. Kalynda Til ges.

M5. TILGES: First Technical Review Board neeting | ever
canme to was in this room and |I want to thank all of the
Board nmenbers, because since that tinme |I've tried to go to as
many of these neetings as | can. And | want to |let you al
know that | have the deepest respect and admration for al
of you and | appreciate the work that you have done and the
work that you are doing now | feel a |lot nore confident
about our ability to deal with this situation in a realistic
manner that you all are on the job.

There's a couple of things. First of all, I'd like
to say that you can add ny "ditto" onto everything that Judy
sai d, and because of the things that she said, luckily for

you, ny comments will be nmuch shorter

A couple of things before | go kind of into the
meat of it is that, first of all, in regards to Bill Reaner's
presentation, | really find--and in regards to Slide No. 4,
the comments in brief, that although not avail abl e now,

sufficient information will be available at tinme of the
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i cense application such that devel opnent of acceptable
application is achievable. | find that assunption to be
totally absurd and conclusionary on the part of the NRC. To
nmy know edge, no ot her independent agency agrees with this
statenment. | could be wong, but there's no other agency
that 1'maware of. And I'min fear for the American Public
because the NRC i s supposed to be an i ndependent non-bi ased
agency, and they have shown repeatedly over and over again
that this is not so, and it frightens ne for |icense
appl i cation.

On to Bill Boyle's presentation. His diversion of
the issue, while amusing, | think was extrenely
i nappropriate. I1'd |ike the Departnment of Energy to please
stick to just maeking the science sound truthful and
transparent. You' ve got plenty of work to be done in that
area w thout phil osophizing.

|'"d like the Board to be aware that just in early
to m d-Decenber | was at the National Acadeny of Sciences
International Committee Meeting on staged repositories. And
| know the title is much |Ionger than that, but you all can
fill in the blank, that's as nuch as | can renenber of the
title. And the presentations that they got on some of these
same issues were really different than what you get. There
were quotes from DCE people to this Panel talking about the--

well, let's just nane off a few that stick in ny head all the
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time that | lay awake at night wth.

One, the fact that they have no idea how thick the
vol canic crust is under Yucca Mountain. That disturbs ne.
The fact that they have absolutely no idea if there's any
magma under neat h Yucca Mountain disturbs nme, and the fact
that--and | can actually remenber this quote, I wish | could
remenber the scientist's nane when they were tal king about
dealing with the groundwater, was that astronony was a nore
perfected science than natural science--than earth sciences
are and that the scientific community, as you will, has a
better idea of where the stars in the heaven will be at any

gi ven than where the groundwater w |l go.

Now, Alan Flint, who worked with USGS on Yucca
Mountain and still works for the DOE and was a peer reviewer
in the | atest underground testing area, the | atest peer
review. Also nade a coment that | connect with those, and

he said that, "If you don't know where the groundwater goes,
you're wasting your tine." It's one of the fewtines I find
nmyself with agreeing with a DOE enpl oyee.

|'"d also like to |l et you know that a | ot of our
groups had a reading--a recent neeting, excuse ne, wth Under
Secretary Card, and we were quite frightened and it was very
interesting to find out when they were asked specifically by
Judy Treichel at this point, since the guidelines have

changed, what is their definition of a "show stopper"? They
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no | onger have one. That was what Robert Card told us.

Lastly, 1'd like to just state to the Board that
Citizen Alert finds that the public cares | ess about
conpl i ance, because they don't necessarily trust the people
who nmade those regulations in the first place. They care
| ess about conpliance but they care deeply about sound
science and an honest and thorough understanding of the site,
the entire program especially transportation, and the risks.
And we won't even go over the probability weighting.

| would like--1 was a little disturbed about sone
of the things that not necessarily were said in the letter
but maybe the way they were presented so that they could
possi bly be taken out of context. But |I won't go into it. |
had a | ong one-on-one conversation with a nenber of the Board
today and | feel nuch better knowing that that's not the only
thing that they're going to see, that you will actually get
an opportunity to talk to the people on the H Il and expl ain
what was in between the |lines and what didn't get said and
what may have been taken out of context and m sunder st ood.
But | really want to nmake sure that the Board makes sure that
Congress knows what the consequences of different |evels of
uncertainty in this project are. |If the consequences are
found to be acceptable, then they nust be found to be
acceptabl e by the people who will bear the burden of those

consequences and not by the policy makers or their advisors.
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Those people have no risk in this, they have no stake in
this.

This is our lives. It may be their jobs, but this
is our lives, this is the future of our children, of our
state, and, with the transportation included, of our nation.

Thank you very nuch

MR. HUDLOW | understand you called nmy nane already. |
was- -

DR. COHON: That's all right. You're nore than wel cone
to speak now if you like. You can speak here or at that
m ke, whichever you're nore confortable at. Go right ahead.

And woul d you start by identifying yourself?

MR, HUDLOW  Sure.

DR. COHON: Thanks. Stay close to the mke.

MR. HUDLOW Ckay. |'m Gant Hudlow, 1'ma chem cal
engi neer, | have nucl ear engineering training and experience,
and basically the letter that the N\RB w ot e sayi ng that

t hey had sonme problens with sone of the science, kind of
surprised ne that they were that open until | realized that
DCE absolutely ignored that. So that incident was phrased in
t he bureaucratese properly so the DCE doesn't have to pay any
attention to it.

And for a group of scientists to do sonething |ike
that is appalling to ne. W've cone in this country to

understand that people |like the DOE have no consci ous, no
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cares except for getting a paycheck, and we've accepted that.
The studi es show and surveys show that the reason people
accept that is because they're busy. W're building a
nation, we're trying to do things in the world. 1'mtrying
to clean up the world. | don't have tine to go out and do
DCE's job for them And--although I'm probably one of the
few peopl e capable of doing it. And I'm appalled that DOE
doesn't have anybody that is capable. |'m appalled that
scientists would not hold their feet to the fire and force
themto do it, or get rid of them That's what | assunme your
job is. M job was the project manager of Boul der Dam so
I"'mwell aware of the level of integrity and confidence
required to be a governnment enployee. And | haven't seen
anybody in the DOE--and | can state that flatly--that
qualifies. Wrking for ny dad, he would have bounced all of
them Working for nme and ny conpany, | have even a higher
standard that woul dn't even be considered in the first place.
Again, |I'mappalled that a group of scientists wll
et a group of DOE officials run a "sandy" on us to the tune
of hundreds of variables that are not properly considered.
What this does is it underm nes not only our governnent,
whi ch the DOE has done that already, it underm nes the
scientific conmmunity, and we could | ose our civilization by
doi ng these ki nds of things.

| am al ways rem nded of Patten's coment during
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Wrld War 11, "Hey, you guys, you need to pay attention, we
can still lose this war.

DR. COHON: Thank you. And ny thanks to all who have
participated in this neeting. I1t's been a very interesting
one, | think, and a very good one. As | said at the outset
of the nmeeting, this is an inportant tinme in the history of
this programwi th the Secretary having indicated his
intention to recommend the site to the president.

There will be many things happeni ng over the next
several nonths. W hope that you'll stay engaged with and
interested in what the Board is doing during all of this.
Qur next nmeeting is May 7th and 8th in Washi ngton, and for
t hose who find thenselves there or care to travel out there,
you're nore than wel cone to attend that neeting.

| want to thank Dave Di odato of our staff, who was
the | ead staff nenber in organizing the content of the
meeting, and to Linda Coultry and Linda Hiatt for doing
everything, including feeding us this norning and yesterday
norni ng. And again, thank you all for your participation.
We are adj our ned.

(Wher eupon, the neeting was adjourned at 12:45

p.m)
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