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UNI TED STATES OF AMERI CA

NUCLEAR REGULATORY COWM SSI ON
+ + + + +
ADVI SORY COMWM TTEE ON NUCLEAR WASTE ( ACNW
135TH MEETI NG
+ + + + +
VEDNESDAY,
JUNE 19, 2002
+ + + + +
ROCKVI LLE, MARYLAND
+ + + + +
The Advi sory Conmm ttee net at 8:30 A M AT
the Nuclear Regulatory Conm ssion, Two Wite Flint
North, Room T2B3, 11545 Rockville Pike, Dr. George M

Hor nber ger, Chairman, presiding.

COW TTEE MEMBERS PRESENT:
GEORGE M HORNBERCER, Chai r man
RAYMOND G WMER, Vi ce Chai rman
B. JOHN GARRI CK, Menber

M LTON N. LEVENSON, Menber

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

ACNW STAFF PRESENT:

221

HOMRD J. LARSON, Special Assistant, ACRS/ ACNW

SHER BAHADUR, Associ ate Director,
ANDREW C. CAMPBELL

LYNN DEERI NG

TI MOTHY KOBETZ

M CHAEL LEE

Rl CHARD K. MAJOR

Rl CHARD P. SAVI D

ALSO PRESENT:
TAE M AHN
TAVARA BLOOVER
STEPHANI E P. BUSH- GODDARD
DAVID W ESH
CAROL HANLON
BRET LESLI E
TI'M McMVARTI N
JACOB PHI LI P

VERAJ RAH M

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

ACRS/ ACNW

(202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

I -N-D-E- X

Openi ng St at enent

Ent onbment Option for Deconm ssi oni ng Power

React ors

Long- Ter m Behavi or of Waste Packages

Adj ourn .

(202) 234-4433

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

222

223

224

238

323

(202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

223
P-ROCEEDI-NGS
8:30 A M

CHAI RVAN HORNBERGER: The nmeeting wll
conme to order. This is the second day of the 135th
nmeeting of the Advisory Commttee on Nucl ear Waste.
My name is George Hornberger, Chairman of the ACNW
The other Menbers of the Committee present are:
Raynond Wner, Vice Chairman; John Garrick and M| ton
Levenson.

Today, the Commttee will (1) hear from
the NRC staff on comments received on the Rul emaki ng
Plan and Advanced Notice of Proposed Rul enmaking:
Ent onbment Options for Power Reactors, although there
wi Il be an anmendnent to that. We'Ill hear about that
upon i ntroduction. (2) Hearing presentations fromthe
NRC and CNWRA staff on issues and activities rel ated
to the projected performance of waste packages in the
proposed high-1evel waste repository at Yucca
Mountain. (3) Discuss elenents of aletter report on
the Yucca Mountain Review Plan, Revision. (4)
Continue its discussion of other proposed reports.

Howard J. Larson i s the Desi gnated Feder al
Oficial for today's initial session.

This neeting is being conducted in

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

kay, so as | had indicated just a nonent
ago our first topic is going to be the entonbnent
option for deconm ssioning power reactors and the
cogni zant nenber of the ACNW for this topic is Ray
Wner, so |l will turn the neeting over to Ray.

VI CE CHAI RVAN WYMER: Thank vyou. The
busi ness of entonbnent of decomm ssioning power
reactors is one that is a subject of discussion and
concern to the ACNW for quite sonme tine. We' ve
witten a letter on it and we have a commt fromthe
staff to keep us updated and keep us current on the
status and | understand that what we're going to hear
this norning is just that. It's a current status
report, where we stand and where we're going in the
future and Stephani e Goddard-Bush is going to tell us

al | about that.
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DR. BUSH GODDARD: Good nor ni ng.

VI CE CHAIl RMVAN WWVER:  Bush- Goddar d, sorry.

(Laughter.)

DR. BUSH GODDARD: As Dr. Wmer said, ny
name i s Stephani e Bush-Goddard and I will be giving
you an updat e and next steps on ent onbrent options for
decomm ssi oni ng power reactors.

(Sl'ide change.)

DR BUSH GODDARD: | have five issues on
t he agenda today. "1l go over NRC papers and
activities, a kind of background that led us into
rul emeking. 1'Il go over the rul emaki ng options and
the Advanced Notice of Proposed Rul emaking issues.
Then 1'1l tal k about sonme of the stakehol ders' views
and comments from the Advanced Notice of Proposed
Rul emaki ng, and end with the staff reconmendati ons.

(SI'ide change.)

DR. BUSH GODDARD: So I'll begin wth NRC
papers and activities. To refresh your nenory, in
1997, the Comm ssion requested that the staff
determne the viability of an entonbed facility. As
a result, SECY 98-099 was devel oped. The Ofice of
Research provided the results of this study and the
results was that entonbnent was a viable process.

Also, in 1999, the O fice of Research solicited
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st akehol ders' views in a public workshop hel d here.
And fromthat SECY 00-0129 was Wrkshop Fi ndi ngs and
Recomendations. |In that paper, there was a sumary
of views and issues that were raised in the workshop
and a reconmendati on was that the staff should gointo
rul emaki ng. That resulted in the |ast SECY here and
t hat paper was published or sent to the Comm ssion in
June of last year. There was a rul emaki ng plan and an
Advanced Notice of Proposed Rul emaking.

The Advanced Noti ce of Proposed Rul emaki ng
was published for a 75-day comrent period. However,
in the rulemking plan and the Advanced Notice of
Proposed Rul emaking, there were three options.

(Sl'ide change.)

DR. BUSH GODDARD: The first option was to
do nothing, to maintain the status quo, to keep the
60- year decommi ssioning tine frane i n pl ace and handl e
ent onbnment on a case-by-case basis.

The second option was to extend the
decommi ssi oni ng deadl i ne beyond the 60 years and to
clarify the difference between engi neered barriers and
institutional controlsinterns of their effectiveness
in protecting the public.

And the third option was to create a new

license type, to provide for an entonbed facility
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whi ch woul d be a new type of disposal |icense.

(Sl'ide change.)

DR. BUSH GODDARD: Fromthe three options
we also had five different issues that were also
published in the ANPR and we requested stakehol der
i nput . For exanple, we asked about whether the
regul ati ons were adequate and if not, what changes
wer e needed.

We solicited about stakehol der views on
types and capabilities of engineered barriers.

We solicited input on how to di spose of
GICC wast e, whet her we shoul d renove it or entonbnent.

What were the views of the states and what
were their roles?

Lastly, if any |licensee planed to entonb
their plant, when would they do it?

(SI'ide change.)

DR. BUSH GODDARD: So fromthose i ssues we
recei ved 19 coments and | have listed there we had 6
states, 8 licensees, NEI, EPA, CRCPD Conmttee. W
had a conpact and a private citizen

Overall, there was no clear consensus.
There were nmany caveats suggested for all three
options. Two commenters, New York State and Kansas

favored Option 1, but nost |icensees favored Option 2
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with some caveats and Washington State was the only
commenter that advocated for Option 3.

(SI'ide change.)

DR.  BUSH GODDARD: So from the working
group and nmanagenent di scussions, as well as | ooking
at the NPR, we deci ded to defer the rul emaki ng and t he
reasoning behind that is that current regulations
don't explicitly permt entonbnent, but they don't
preclude it either. So entonbed facilities could be
addressed on a case-by-case basis. Also, if
decommi ssi oni ng takes | onger than 60 years, then the
CElI S may have to be revisited.

A third reasoning was that the roles of
t he Departnent of Energy and the states were uncl ear
as they relate to GICC. The states that comented
noted that they have a regulatory role in this case
and that entonbing greater than Class C wastes in a
reactor plant would adversely inpact the |owleve
regi onal waste conpacts.

Anot her reason was that although sone
licensees stated that they would like to have an
entonbnent, as an option, the decision was not
i mm nent by any neans. And finally, given the fact
that there's no i medi ate need to an ent onbed opti on,

we | ooked at NRC priorities.
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As you may know, we are working on Yucca
Mountain and anticipate many nore activities rel ated
to physical security and the control of radioactive
materi al s.

Sonme of this will inpact the regul atory
framework for an entonbed facility.

(Sl'ide change.)

DR BUSH GODDARD:. So finally, our next
steps. Well, the staff is working on a SECY paper
transmtting our recomrendation which is to defer
rulemaking to the Commission and this should be
conpleted in Cctober of this year. The O fice of
Research is currently looking at the structural
capabilities of concrete. The study is scheduled to
be conpleted in about three years. There's continual
interaction with the stakeholders on an entonbnent
option through conferences and foruns and in the
meanti me we continue to | ook at what we need to create

a perforned-based regul atory franework.

Thank you.
VICE CHAIRVAN WYMER: Thank you,
Stephanie. That brings us up to date pretty well. It

seens just my offhand inpression, this seens |like a
sensi ble course since there's no current plan by

anybody t hat we know f or ent onbnent and nost everybody
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is going other reactor operators and utilities are
going to the 20-year extension for the Ilicensing
application and i f anythi ng does conme up with respect
to entonmbment it will be an individual case that can
be handl ed on a case by case basis. Everything you' ve
sai d seens very reasonable to ne.

Let me ask for coments from here.
CGeor ge?

CHAI RVAN  HORNBERGER: I  don't have
anyt hi ng.

VI CE CHAl RVAN WMER:  John?

MEMBER GARRI CK:  The only thing | would
ask is was there anything particularly interesting
that canme out of the public comments that had a heavy
i nfluence on the actions you' ve taken?

DR.  BUSH GODDARD: | think the biggest
thing was that there was no inmmediate need. W did
have two questions in the ANPR that specifically said
how many |icensees would |like to do entonbnent, when
and when would they like to doit? There are a | ot of
di fferent caveats. They said, you know, we would |i ke
-- we don't necessarily want to maybe do ent onbnent,
but we want that option. O, it wll depend on cost
and you know, the availability of low |evel waste

sites.
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So the big issue, | think, that cane out
of the comments was that there was no i medi at e need.

MEMBER GARRI CK:  |Is there nmuch expression
of interest at this point fromthe licensees in this
approach in the entonbnment approach?

DR.  BUSH GODDARD: Well, we had eight
licensees to coment and we also had the industry,
NEI . | would say that it's not a high priority for
t hem based on the nunber that commented.

MEMBER GARRI CK: kay, thank you.

VI CE CHAI RMVAN WMER: M It, do you have
any questions or cormments? How about the staff, does
anybody around the table here want to -- Sher?

DR.  BAHADUR: St ephani e, you nentioned
that in the rulenmaking options there were three
options, either maintain the status quo, or anend the
50.82 or create a new |license type.

Could you just tell us, maybe what were
the pros and cons of each one of these options were?

DR BUSH GODDARD: Yes. The first one was
to maintain the status quo. A big pro was that the
status quo already permtted entonbnent. You have 60
years to deconm ssion, but it is a regulation.

Aconis that if you need to go beyond the

60 years, you m ght have to apply for an exenption, so
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t hat means regul ati ng by exenption.

As far as Option 2 which was to anend the
60-year time franme, a pro for that woul d be you woul d
not necessarily have to regul ate by exenption, but a
di sadvant age of that is that you m ght have to revisit
the CEIS. It's nmore resources than Option 1, of
course, because you're anending a regulation. It
coul d be nore resources to the |icensee, dependi ng on
how you | ook at than Option 1

Option 3 was to devel op maybe a new part
or a new type of license. The pro for that was that
it could possibly handl e t he di sposal GICC waste. The
Comm ssi on requested that we | ook at di sposal of GICC
waste in an entonbed facility and the only way that we
could do that under the -- develop that was that the
facility had to be Iicensed because GICC has to be in
sone type of licensed facility. So Option 3 was nore
a way of how we coul d di spose of GICC, so that was the
big pro for that.

However, the negative part of Option 3 was
that it required a |lot of staff resources to devel op
a new part. It was nore expensive to the |icensees
than Option 1 and 2.

DR. BAHADUR. So in the public coments,

of course, you had no cl ear consensus one way or the
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other, but | noticed that at |east six people, six
comments favored Option 2.

DR. BUSH GODDARD:  Yes.

DR, BAHADUR: Is there a reason why --
although it's not a priority fromour point of view,
also from the |icensees, but did they nention any
reason why they were favoring Option 2?

DR. BUSH GODDARD: Yes. The majority of
st akehol ders that favored Option 2 were |icensees and
NEI. And Option 2 fromtheir standpoint, they felt
they do unnecessary burden. It was cheaper than
Option 3, but it gave them a little bit nore
flexibility than Option 1.

| guess those were the big two issues.
And also, cone to think of it, they wanted the
Department of Energy to take GICC waste. They didn't
really want to have to deal with it.

DR. BAHADUR But that's true even if you
go the status quo.

DR, BUSH GODDARD:  Yes.

DR BAHADUR: G eater than Cass C would
be the DCE' s responsibility.

DR.  BUSH- GODDARD: That's right, but |
guess the problemthey had with Option 1 was that they

didn't feel that the majority of |icensees could
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entonmb within 60 years. That's why they wanted to
really extend that tinme franme which was Option 2.

MR. LEE: Stephanie, on Slide 5 or Slide
6, your ANP or comment summary, you noted that you had
19 sets of comrents, but | counted 9. Your tally
under your second tick shows 9. What did the other 10
commenters have to say or if it's possible to kind of
give you a sense for what they --

DR. BUSH GODDARD: Ckay, the other 10 did
not cone out with any preferred option. For exanple,
t he EPA, they basically said we don't have a preferred
option to nmake sure that you coordinate with DOE to
handl e the GICC. They asked us to look at if we were
going to entonb to consider chem cal contam nants as
wel | as radioactive contam nants.

The private citizen that conment ed want ed
to nmake sure that we keep active records and good
institutional controls, issues |like that.

The CRCPD Conmittee just really sunmari zed
a lot of the states' issues.

MR. LEE: kay.

DR. BUSH GODDARD: Things |ike that.

MR. LEE: Keying back on an observation
you nade earlier that the low volume of public

comments, regarding the |ow volume of comments, it
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m ght be possible that there was just an indifference
to the rul emaki ng proposal and t hat sone organi zati ons
or utilities aren't in the position to fornulate an
opi ni on regardi ng the rul emaki ng proposal.

| nean that's another way to i nterpret the
volune, if you will, of the public response.

MR. LARSON. Well, another thing is that
there are license extension and |icense renewals,
there have been a lot of themin the |ast few years
since before this thing started years ago. | guess ny
guestion was | see they're going to do a research
programon concrete and I don't knowif the Commttee

has heard about it, whether what that invol ved.

MR, LEE | see Jake Philip in the
audi ence. Is that the Four Site?

VI CE CHAl RMAN WYMER: | picked up on it
sonmewher e

MR, PHI LI P: I'"'m Jake Philip with the

Ofice of Research and one of the things we are
| ooking with NI ST, the National Institute of Standards
and Technology is you know if you have a concrete
structure and you want to entonb it, what you really
need to look at, how does it perform a condition
assessnment of the structure? R ght now, there's no

such thing as a Conm ssion assessnment of a structure
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i ke a concrete containment building. So before you
even entonb, you've got to know the quality of the

structure. How good is it?

And then you've got to know if -- well,
nost of the ways to look at it is nostly
observational. And we find froma flow and transport

problemis actually the cracks in the concrete that
woul d be the nost inportant aspect as far as ri sk from
an entonbed facility.

So then we have to | ook at how t he cracks
form are they all the way continuous. If it's
continuous, that's the problem However, we feel that
in a concrete structure, as massive as a contai nnment
structure, it probably will not have cracks |i ke that.
But that's sonmething we have to | ook for. And once we
| ook for that, then the next question is are there
sone ways to look at other inperfections in the
concrete, looking at the joints, |ooking at maybe
segregation of the aggregates in the concrete and
stuff like that, having many instances of some types
of bad concrete.

So we were | ooking at sone destructive or
nondestructive ways, actually to basically get the
basel i ne data on the contai nnent structure before --

t he entonbed structure before we really go and entonb

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

237

it. O course, the next point is we have all that
information as far as nodeling of the concrete for
flow and transport and stuff |ike that, but we don't
have any experience on how well they perform or what
time. So then can that be a nodeling progran? That's
one of the things we |ook now -- a nodeling program
which could look at how the concrete structure
perfornms and then verify sonme of the nodels that we
have used in making the predictions.

DR. BAHADUR: Excuse ne --

VI CE CHAI RVAN WMER:  Somewhere in this
presentation | put sone of this flood of paper that we
get -- | read sonet hi ng about that, about what he just
sai d.

| want to nmake one observation here for
whatever it's worth. There's -- it seens to ne
there's a problemwith the greater than C ass C waste
in that we have two kinds which are very different in
kind and they're both greater than Class C. One is
the seal ed sources which is well-defined situation
You have a seal ed source. The other though is this
trash that conmes out of decomm ssioning reactor which
is greater than Cass Cand it's certainly not seal ed
in any sense of the word. So it seens to ne that sone

t hought ought to be given to separating these two
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kinds of greater than Class C waste in how they're
handled or in how they're regulated or sonething,
since they are so very different, different in kind.
That's just an off the top of ny head observation.

Any other questions or coments from
anybody? |f not, thank you very much, Stephanie. W
| ook forward to your next progress report, probably in
Cctober or sone tinme foll ow ng that.

DR BUSH GODDARD: | don't know. W'l
keep the staff infornmed, | guess.

VI CE CHAI RMVAN WMER:  Thank you. Here's
Ceor ge.

CHAl RVAN HORNBERGER: Thank you, Ray. W
have about an hour and 5 mi nutes before our schedul ed
next thing on the agenda. Do we want to take a break
fromrecording? W're going to discuss -- so we can
take a break for -- we'll pick up recording after our
cof fee break

(O f the record.)

CHAI RVAN HORNBERCGER: The meeting will
come to order. Qur next session is on the long-term
behavi or of waste packages and t he ACNWMenber | eadi ng
this discussion again will be Ray Wner. 1'Ill turn
the neeting over to Ray.

VI CE CHAI RMAN WYMER:  Thank you. W're
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wel comi ng these presentations this afternoon. The
wast e package remains the central issue with respect
to the repository performance and this norning and
intothis afternoon, we're going to hear presentations
from David Esh and Tae Ahn and the first presenter
will be David Esh who wll be talking about
per f ormance assessnent perspective on the behavi or of
engi neered barriers and in particular, wth the

enphasi s on waste packages and ri sks associ at ed.

Dave?
DR. ESH. Thank you, Dr. Wner. |'mDavid
Esh. I'"'m a System Performance Analyst in the

Envi ronnental and Performance Assessnment Branch and
|"'m here to talk about the PA perspective on the
behavi or of engi neered barriers.

There are many contri butors. The main
contributors for this presentation were Dick Codel
and Sitakanta Mhanty, but | could pretty nuch |ist
everybody that contributed at sonme level to the PA
wor K.

(Sl'ide change.)

DR ESH: M basic outline and the main
points that | wanted to cover in this presentation are
sunmari zed here.

The overall repository risk wth our
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current know edge, it's kind of a snapshot in tine and
then 1'm going to talk about insights on system
behavi or and waste package as a barrier. 1Is it the
salt barrier?

And then an issue that the Conmttee has
raised in the past, conservatismand risk, |I'm going
to cover that with, | think, an insightful exanple and
explain how that can be problematic and how we deal
withit.

And then |I'mal so going to tal k about the
main focus of this presentation as our PA's
perspective on the waste package key issues and that
leads into Dr. Ahn's presentation where he'll cover
t hose key issues in depth.

So I"'mkind of giving you a step in from
the top down working towards the waste package key
i ssues and giving you sonme insights along the way.

Now our perspective cones froma |ot of
di fferent things. One of the main things is our
i ndependent anal yses that we do, both at the NRC and
at the Center for Nucl ear Waste Regul atory Anal ysis.
And that independent analysis takes the form of a
nunber of different things. The Total System
Performance Assessnment Code, TPA Code, which we're

currently in devel opment of version 5.0; uncertainty
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and sensitivity analysis. | believe our report is
bei ng worked on right now in that area that contains
a lot of -- it's ny sales pitch, a lot of useful
information. And it also includes barrier evaluation
and then other which can take any nunber of forns,
sinple calculations to all sorts of auxiliary anal yses
that we do. And our perspective is also a result of
-- besides our independent work, the review of what
t he Departnent of Energy does and others, EPRI, the
State of Nevada, all of that conditions are thinking
and here's ny gratuitous suck up. The comments of the
Revi ew Comm ttees which I've listed, ACNW and NWRB
peer reviews.

Seriously, all of that -- sonetines you
need ot her perspectives and those ot her perspectives
can be very useful and so all of that conditions are
thinking. But nmy main point here is that performance
assessnment is not just putting things into a code and
getting things out. [It's understandi ng why you got
those results, howthings are functioning, why they're
functioning the way they are. That's our main
obj ecti ve. And so | hope you get from this
presentation that that's one of the key things that we
do in performance assessnent is try to understand

things and try to interpret things, not just generate
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results.

(Sl'ide change.)

DR ESH: So starting at the top, a
summary of where we are right nowis DOE results for
the repository risk and also the failure of the
packages and |I'I|l sumrarize this verbally in the next
slide, but what | want to enphasize is that we have
various risks, depending on the tine period and we
have a nom nal scenario and an igneous scenari o and
that the risks, while proportional to failures,
failures mght not be a good netric to think of in
terms of risk and hopefully you'll see that in sone of
the slides going forward.

Certainly, the risks get |arger as these
packages failed, but it's not just failure that's
important. There's other things to consider.

(SI'ide change.)

DR. ESH The overall repository risk, our
current understandi ng, the 10, 000 year nodel risks are
small and |1'm careful here to say nodel risks. I
t hi nk we have to understand that we're sinmulating this
problemand that's the best that we're ever going to
be able to do. And assum ng, the caveat is assum ng
that our current nodel appropriately represent

uncertainties.
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The longer tinme risks are conparable to

background radi ati on. |gneous nodel risks are | arger
than nomnal risks, but snall conpared to the
standard. So | look at this and | saw wel |, okay, if

this is the case, what are we doing? Wy are we
continuing to look at this problem | tried to
sunmari ze that in the next slide because we have sone
key uncertainties that we're evaluating. Sonme of them
are subject -- represented in the agreenents between
NRC and DOE that we want to see the inpact of those
uncertainties onthe timng and magni t ude of the doses
and the nomnal scenario, the nagnitude of the
di sruptive doses because the timng isn't very
i nportant and occurs early in the 10,000 year period
and the capabilities are the barriers. So we have
t hese uncertainties. W continue to do analysis
because we want to evaluate the inpact of those
uncertainties going forward.

(Sl'ide change.)

DR. ESH. Nowthat's kind of a snapshot of
what we have right now, the way -- if you | ook at the
way the repository systemis working, that's the main
overall result. But nowlet's go down into one | ayer
down and we say this repository is made up of many

things that we're you're all aware of and what | want
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to stress is not all of these things are created equal
from a risk perspective. Sonme of them are nore
i nportant, sone of themare less inportant. That's
expected in a system like this, conplicated system
with lots of parts.

And both NRC and DCE anal yses -- | think
there are sone backup slides, suggest that waste
package performance is a significant contributor to
l[imting future risk and we're here today to talk
about the waste package and | think it's appropriate
to spend significant anobunt of tinme talking about
wast e package issues in detail

Wt hin performance assessnent and | think
t hr oughout t he pr ogr am we conpl ete si npl e
calculations that we think can be particularly
insightful. Sonetinmes we get caught up in building
conpl i cat ed nodel s and doi ng conplicated anal ysis and
sonetinmes you can do sone pretty sinple things that
you can learn a | ot about howthe repository systemis
wor ki ng and why.

And so in this overall system you' ve
heard sone opinion that the waste package is the only
barrier, it's the only significant thing. Well, I'm
tryingto -- | asked that question and | try to answer

it on the next slide, at |east from one vi ewpoint.
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(Slide change.)

DR ESH: Wth any of these difficult
probl ens, you can do different anal yses and they may
tell you different stories, but that's why it's
inmportant to do a variety of analyses. This is a very
sinpl e cal cul ati on where you just take the inventory
of the iodine and technetiumthat's in a conmerci al
spent nuclear fuel package, those are the readily
transported species. Now let's just assune that the
best you can do with the rest of the systemis you can
have sone distributive failure, the waste formlasts
sone tine, the cladding |lasts sone tine, but it's only
equi val ent to about 500 years, a very short period of
time.

You dilute that release in the regul atory
defined wat er volune and you get a dose froma single
package of about half a mllirema year, that's from
a single package.

Now i f you conpare that to say the TPA 4.1
result which has approximtely 40 initial failures,
you have a dose of .02 mllirem per year. Well, if
you | ook at these two nunbers and the fact that this
is 40 failures and that's a single failure, the
results are that the TPA 401 results are about a

factor of a thousand lower. So if you're trying to
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argue that well, the waste package is the only thing
that matters inthis system | would say | don't think
SO. | think there are a lot of other things that
contribute. Sure, it plays a very inportant role, but
there are a | ot of other things that contribute -- if
the other things weren't contributing, you couldn't
have this disparity in nunbers |ike you do here. And
you can do various other conparisons, but they all
conme out pretty nmuch the sanme way. So ot her
conponents greatly influence the future risks, too.
So we have the repository behavior. W
have the waste package within the repository and now
we're getting into what are the nechanisnms and the
processes that affect the waste package and the tact
that we took here was to look at risk and surface
ar ea. So okay, which <corrosion nechanisnms or
processes may be nore i nportant than others? And why?
Well, the risk and surface area fail ed,
the two main release nmechanisns are diffusive or
vective transport with the water. Diffusive rel eases
are proportional to the surface area of the failures,
directly. Advective releases are at |east strongly
correl ated because you could say that they're also
directly proportional, but it gets nore conplicated

than that as the system state degrades, you run into
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sheddi ng on the surfaces of the packages, so as you
have initial fail package that m ght have one hole in
it, the water that drips on the package can run into
that hole and it's not just a direct surface area
scaling that creates the results in the rel eases and
dose. Soit's alittle nore conplicated, but it's at
| east strongly correlated with the surface area
fail ed.

VWat | attenpt to do in the upconm ng
slides are to | ook at well, does the type of failure
have a strong influence on the risk or do you just
need failure, any sort of failure, or are they al
equal ?

(Sl'ide change.)

DR ESH And this figure on Slide 10 is
sonme i nformati on extracted fromthe DOE TSPA- SR nedi an
value file. And | think what you'll see in this
presentation and maybe you also see in the future,
that we're going to be doing nore work anal yzi ng and
reviewing DOE and explaining how their nodel is
wor ki ng, why it's working, what i ssues we identify and
t hose sorts of things. W have a nunber of activities
that are on-going along those |ines, for instance,
think TimMCartin is leading an activity to produce

a conparison of TPA code results to DOE' s TSPA node
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results and see how the various nodels conpare and
differ. 1'mleading an effort to revi ew DOE' s TSPA- SR
nodel and Goldsim to build up our capability and
understanding of the Goldsim software and also to
understand how their nodel is working and what it's
doi ng.

This figureis basically -- the pink curve
here is the crack area, so it's the total cunul ative
area fromcrack failures in a package. It starts at
slightly less than 40,000 years. The blue curve is
the cunul ative patch failure area per package and the
red curve is the technetium 99 dose.

Now what you see is that the cracks start
earlier. They have a nore gradual slope. The patches
come in in this nedian value file at about slightly
around 65,000 years. But if you | ook at the dose, it
responds pretty directly. As soon as those patch
failures start exceeding the crack failure area, the
dose increases rapidly. And what this says is that at
least at early tinmes, the risk is proportional to
surface area fail ed.

Now in DCE s nodel at about 65,000 years
where there's only cracking existing for the nedian
value file results, they have a dose of about .3

mlliremfor technetiumfrom 20 cracks per package.
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Now what | want to show is that okay, if
the risk is proportional, the surface area failed,
what else is inportant when you're trying to assess
wast e package failure?

And what we did was we |ooked at the
diffusive risks from stress corrosion cracking, so
right nowin the TSPA-SR, the cracks only formin the
end cap areas, the wel ded areas of the end caps and we
did two nodel s here. One, we did a conservative -- we
should probably wuse pessimistic representation.
Conservative is a difficult term nology, where we
di ffused through the end caps and what we did is we
took the inventory of iodine technetium neptunium
that's inside the package. W made it available for
rel ease. W put it at the opening of the crack
Diffused it through the end cap and then assuned a
zero concentration boundary on the outsi de because of
water flow ng that could release it. If you did a
nodel such as that, you'd get a result of about 300
mllirem per year from 300 cracks and a thousand
packages, fairly |arge nunber.

But our concern was well, okay, is your
conservatism influencing, greatly influencing your
concl usions here? And would it cause you to judge the

i nportance of a corrosion nechanism different than
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maybe what you should? So what we did is we said
well, the fuel inside of the package, especially for
t he state when you have a package, it's only cracked.
You get a water filmon the inside of the package, but
otherwise there's no inflow, there's no influx,
outflux of noisture into the system

The fuel that fails inside the package,
t he radi onuclides have to diffuse fromthat fuel to
the point where the cracks are in the lid. And that
water filmis very thin, or at |least the information
that we were able to get out of the literature
suggests that it wll be very thin.

When you take into account the diffusion
t hrough the water filmto get to the end caps and t hen
nodel it the same on the outside, and take no
per formance benefit fromthe rest of the repository so
you neglect the wunsaturated zone, saturated zone
processes, but you still dilute it in the regulatory
defined water volume, that reduces the dose to a
fraction of amllirem So ny conclusion is that you
have to be really careful and I think the Comrittee
said sonmething along these lines in one of their
letters. You have to be really careful when you're
usi ng conservati smand froma regul ator's standpoint,

we have to be careful when we interpret the results of
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hi ghly conservative nodel s.

| guess what I'mtrying to stress is that
we, within performance assessnent do a | ot of things
like this to try to understand the inplications of
t hat conservati sm

Nowit's up to the Departnent of Energy to
choose, if they want to use a conservative nodel they
can use a conservative nodel and we have to review
t hat conservative nodel, but we shoul d understand the
i nplications of the use of that conservative nodel if
it creates other sorts of problenms. And that's what
| wanted to highlight is what we attenpt to do.

So the failure nmechanisns, whether it's
cracks or patches or pits or whatever, it can be
i nfluenced by what you're doing elsewhere in the
nodel. In this case, if you're doing sonething very
conservative for the transport, or release and/or
transport, then you may be sonmewhat m sl ed about the
i mportance of failure versus type of failure and let's
see -- so you need to be cautious, especially when
you're enploying conservatism in the nmass transfer

representations. The wast e package fail ure mechani sns

that result in nunmerous snmall openings or a few
catastrophic failures are not likely to be risk
significant and 1'Il go through thoseinalittle nore
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detail in upcom ng slides.

From a PA standpoint, |I'd say the staff
are nost concerned with mechani snms that may result in
numer ous, noderate to | arge openings that experience
avective conditions. That's the real risk driver in
this problem

Now okay, based on what | said