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UNI TED STATES OF AMERI CA
NUCLEAR REGULATORY COWM SSI ON
+ 4+ + + +
ADVI SORY COMWM TTEE ON NUCLEAR WASTE ( ACNW
177" MEETI NG
+ 4+ + + +
TUESDAY,
MARCH 20, 2007
+ 4+ + + +
The neeting was convened in Room T-2B3
of Two White Flint North, 11545 Rockville Pike,
Rockville, Maryland, at 11:00 a.m, Dr. Mchael T.
Ryan, Chairnman, presiding.
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M CHAEL T. RYAN Chair
ALLEN G CROFF Vice Chair
JAMVES H. CLARKE Member
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P-ROGCEEDI-NGS
(11: 09 a.m)

CHAIR RYAN. W will go ahead and start
t he record.

The neeting will cone to order please.
This is the first day of the 177'" meeting of the
Advi sory Conmittee on Nucl ear \Waste.

During today's neeting the commttee
wi |l consider the foll ow ng: Savannah River nati onal
| aborat ory workshop on cenentitious (phonetic)
materials used in waste determ nation activities;
st akehol der vi ews on noderator exclusion; the |daho
Nat i onal Laboratory U. S. Departnent of Energy views
on noderat or exclusion; the roundtabl e di scussion on
noder at or exclusion; and the ACNW neeting with
Comm ssi oner Gregory B. Jaczko who will be speaking
to the commttee later this afternoon.

Antonio Dias is the designated federal
official for today's session. W have received no
witten comments or requests for tine to nmake oral
statenents from nenbers of the public regarding
today's sessions. Should anyone wi sh to address the
committee, please nake your wi shes known to one of
the commttee's staff. It is requested that

speakers use one of the mcrophones, identify
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t hensel ves, and speak with sufficient clarity and
vol une so they can be readily heard.

It's also requested that if you have
cell phones or pagers, that you kindly turn them
of f. Thank you very nuch

And wi thout further ado, | will turn
over the rest of the norning's session to Allen
Croff, Vice Chair, who is the cogni zant nenber for
t he session this norning. Al | en.

SAVANNAH RI VER NATI ONAL LABORATORY WORKSHOP ON
CEMENTI TI QUS MATERI ALS USED | N WASTE DETERM NATI ON

VI CE CHAI R CROFF: Thank you, M ke.

To review sort of how we got to this
point, |ast year we had a working group neeting on
waste incidental to the processing where we
di scussed a little bit about cenentitious waste
forms, and our staff indicated it was a high
priority to themand a risk-significant item

Based on that we | ater convened a ful
wor ki ng group neeting on cenentitious materials, and
wote a letter on it subsequent to that.

Possi bly because of that, or for their
own reasons, the Departnent of Energy decided to
have a workshop on cenentitious materials in

Decenmber when our letter was in fact done, and these
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ot her events had been conpleted. And we thought it
woul d be a good idea pursuant to our responsibility
to track technology related to waste incidental to
reprocessing to get - to understand what went on.

Unfortunately it coincided with our
Decenber neeting. So we asked Professor Barry
Scheetz from Penn State who attended our earlier
wor ki ng group neetings to go to the neeting and
report back to us. He tried to do that in February,
but Mother Nature didn't agree with our plans. So
here we are at a somewhat nore pleasant tine of
year.

So Barry is going to tell us what he
heard down in Savannah River at this DOE workshop
and what he thinks about it.

Barry.

MR. SCHEETZ: Thank you.

|"ma pacer, so you'll bear with ne.
The objective that was presented for this workshop
was to provide conmon understanding for the issues
involved with the use of cenent on DOE supported
closure projects, and to establish the needs for
better long termperformance. I1t's notherhood and
apple pie. W know that; we don't have to go

t hrough t hat.
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7

What the workshop was purported as being
centered around - oops, let me work on this; |I'm new
on this - was the role of cementitious materials for
| ow | evel waste, and in fact, | don't believe | ow
| evel waste per se, as such, was ever discussed
within the context of the neeting, except for the
part of the lecture, the presentations that were
gi ven under this heading.

The ot her headi ng was the chem stry and
m ner ol ogi cal properties, and contam nate transport
in cenentitious materials; water and gas transport
t hrough cenentitious nmaterials; the degradation
nmechani sms; and test methods; durability criteria;
and |l ong term degradati on eval uati on.

And again, this is primarily notherhood
and appl e pie issues.

Long term performance prediction, risk
assessnment, integration, cenentitious materials, and
per formance assessnent nodel - those are the five
categories that they had for the nmeeting, and then
t hey took various presentations and put them under
t hose terns.

The difficulty and the challenge that is
bef ore DCE and before us is the short term

assimlation of civil engineering data is used as a
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starting point to go forward. This is what we are
basing our information on; this is what we are
basi ng our judgnents on.

And if you |l ook at that engineering
application, our design for 25 to perhaps 100 year -
we are trying to build 100-year roads now. | know
when Pennsyl vani a was | ooking to construct its own
internal |ow level repository, we were |ooking at
500 years.

But the bottomline onit is, the vast
maj ority of our experience is limted to the tine
frame of 25 to 100 years. And the reality of the
matter is, is that all of the mechanical properties,
all of the evaluation properties that we devel op for
this cenment is developed in that tinme frane, and
they may or may not be applicable to | onger tine
frames.

There is another issue that follows hand
in glove with this, and that is, that DOE | ooks to
the civil engineering application of cenentitious
materials for the warmand fuzzies. They |ook to
these materials or to this group to get insight as
to what materials can be added to cenent, what
adul terants can be added to cenent.

We call them suppl enental cenentitious
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9

materials. They performin a simlar manner to the
hydrati on of Portland cenment, but they perform at
different rates; they tend to be cheaper; and they
have ot her characteristics.

But the bottomline is that these
mat erials then get used in DCE applications. And |
am here to tell you nostly they probably get abused.
What they will do is, they will get used well beyond
the scope of the area that provided the confort zone
for applications in civil engineering. And of
course this now creates uncertainty in the |ong
haul .

The approach that | amgoing to take
here, and the approach that | give in the report
was, | didn't like those five topics, and when you
| ooked at those five topics, there are actually
i ssues that cross cut them And |I'd rather do
i ssues rather than topics, and that's what |'m going
totry to present here today.

So the issues. The conceptual nodel:
what is the conceptual nodel? How do we develop it?
What shoul d be included in it? How detailed? We'll
di scuss that.

The perceived needs: everybody at this

neeting, this is what we need. And the need, the
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list of needs is surprisingly |arge when you | ook at
it in context of what's out there for civil

engi neering applications for cenmentitious materials.
And the - we'll discuss the reasons.

Part of the proceedings have to do with
nodel i ng; part of it have to do with database. |'m
going to tal k about issues not discussed, and this
is ny overlay on the whol e neeting.

And then I'"mgoing to give you again
some observations | have that there were overlays on
t he neeting.

So let's tal k about the conceptual
nodel . The concern about the conceptual nodel is
it's appropriateness. Do we have a concept ual
nodel ? We have to be able to develop one that's
going to - to |look at the perfornmance of
cementitious materials. It's going to have to
establish the performance of cenmentitious materials.
And then it's going to have to be able to describe
it for the time interval involved.

In the Cctober letter one of the
guestions was, howlong is this? Howlong is it
going to last?

That i ssue was never brought up at the

neeti ng. Nobody discussed anything in terns of, oh,
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this is going to last 5,000 years, or we are going
to project it to last 2,000 years.

The ternms, were all discussed in terns
of 10,000 years. So the underlying conceptual basis
for what took place at this neeting was basically
t he 10, 000-year tinme frane.

We don't even know t he mechani sns for
that period of tine. So there's a great deal that
has to - and a great deal of initial thought that
has to go into the devel opnent of the conceptua
nodel .

W have to make it detail ed enough to be
effective, but we can't make it too detail ed,
because between you and | the anobunt of nmaterial and
t he amount of information that is going to be
necessary to support this is going to be staggering.
And under those circunstances you can go too
detailed, and I will try to get into that a little
bit nore.

So this conceptual nodel has to strike
an even chord.

The other thing that the conceptual
nodel has to take into consideration is that in the
decades to conme, while we are cleaning up DOE, the

various sites on DOE, there are going to be
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regul ati on changes. And how do we integrate those
changes into this conceptual nodel ?

The nodel has to be robust enough that
it's got to allow those changes to be integrated.

And it has to be robust enough to take
an iterative approach. There was one very, very
good paper by N ST down there, a guy by the nanme of
Snyder, and he was tal king about | ong term nodeling,
and how to do long termnodels, and it's this
iterative approach. And you sort of meander from
side to side down sonme nean, which you don't know
where that nean is until you focus in on your end
your result and your final product.

It was an excellent, excellent
presentation, and | think it nmay have just, phht,
over the heads of everybody that was there.

But we have to take that into
consideration. W have to take into consideration
that this is going to change; our standards are
goi ng to change. How does this conceptual node
change with it, with response to, oops. Wat we
have to also ook at is this 10,000-year tinme frane.
|s that the appropriate tine frame? |Is that the
appropriate tine frame for the sequestration that we

are | ooking for?
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It may not necessarily be the
appropriate tine frame for all of the materials that
DCE is going to have to address. And sonme of those
could be relatively short term in the term of
several hundreds, say 500 year, on out.

Got to doit. Got to figure out what
this nodel is. And this is the starting point for
whi ch eval uati ons of cenentitious materials needs to
be done, and it's the key point, | think.

Thi s was brought up about nonitoring and
mai nt enance. And actually | brought it up. And
nobody wanted to hear, as far as | could tell, this
i dea of the potential of going back and doi ng
mai nt enance. The whol e di scussi on down there
focused on, I'mgoing to do this. I'mgoing to
finish it. 1'mgoing to get rid of it. |'mgoing
to wal k anay fromit.

No, you are not. Sone of the projects
are going to end up as |egacy projects. Sone of the
projects are going to be so |large we are not going
to wal k anay fromthem

The concept of nonitoring, of
noni ntrusive nmonitoring, is in ny estimation an
extrenely interesting area right now And it's an

area that | think there's a potential for an

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

14

enor nous anount of growt h.

| have col |l eagues at Penn State right
now who can take a sensor and enbed it in a piece of
concrete, walk up to it with a m crowave and
interrogate it. It's passive. It sits there 99.99
percent of the time until you tweak it, and you can
interrogate it with a mcrowave beam and it wll
begin to oscillate, and you can pick up the
oscillations, and deternm ne the state and conditions
of the concrete inside.

And this is only the very begi nning,
this idea of smart aggregates that woul d be passive
smart aggregates that would be placed into the
concrete that would withstand the chenmi ca
environment. It will sit there, and when you ask it
to, when you interrogate it, when you tweak it with
a mcrowave, you can get it to evaluate its
surroundi ngs and report back to you.

This is conmng, and it's going to be |
think the potential growh area is absolutely
enor nous.

| notice in the letter that there were
concerns about how you are going to nonitor, and if
you drill into sonething do you provi de an access

fromthe exterior to the interior of the nonolith,
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that way, and potentially jeopardize the
per f or mance.

This is an area of growmh, and this is
an area | think of potential future interest.

Mai nt enance on these things: we are
going to do nmai ntenance. W have to do nmi ntenance.
It allows us to do that interimapproach to focus
down on the end state that we want.

The other thing it's going to allow us
to do, it's going to allow us to use insight that
develops in the interim W are not going to be out
t here necessarily every year with a trowel and
nortar patching this thing. But with tine, on a set
schedul e, you are going to go out and | ook at the
nmonolith to see howit's performng. And in that
interim you may indeed conme up with new insights,
wi th new techni ques that you can apply, and the
mai nt enance will have the potential to extend this.

One of the things that was very, very
heavily stressed in the conversations at this
neeting was to try to avoid the trap of being
conservative. Here we have done this for years and
years and years, and frankly | think they have shot
thensel ves in the foot in many instances where they

are taking a very conservative approach, and it's
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too conservative. And | think it has extended the
cl eanup in many cases, where they just grossly
underestinated the performnce of the system

Where you can take credit for it, you
need to. You need to set appropriate degrees of
conplexity in the conceptual nodel. In fact, |
think this next topic was brought up by David Esh,
who was down there, about you know, he put it out as
a conversational point, that we don't necessarily
need a nuneric value for a property, but perhaps a
| ess than value is nore correct, so that you can
provi de an acceptable risk to the bi osphere.

The idea of getting a finite nunber
tends to overdrive the system And it's the classic
engi neer versus science argunment. Wen is enough?
When is it enough that | get six decinmal places, or
seven deci mal places, or eight decimal places? Wen
perhaps all | only need is one.

So when we do the conceptual nopde
design on this that we are going to need to do for
per f ormance assessnent, all of this has to be
factored into it.

The perceived nodel, the bottom|line on
this whole thing was that there are too many nodel s.

There are far too many nodels. The nodels are
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overl apping. Sonetinmes they are using each other's
data. Sonetines the sane data has different val ues.
The data is not vetted properly.

Sonme nodels are trying to be a node
that's all inclusive so that the structure and the
conponents that go into it are well beyond nornma
uses. They becone very very conplex, and as a
consequence, it nakes the nodel nuch harder to use.

And in sonme cases, |'ll be honest with
you, there are people out there who have vested
interest in pushing a nodel. And that vested
interest is a financial interest.

So what needs to be done is, this needs
to be honed in. Like asking the question, who
shoul d be | eading this?

And NIST is a really good potential for
a group to lead the charge on this. N ST has an
excel l ent nodeling effort. They have an excell ent
group in thernodynam cs. They have an excel |l ent
group on mass transport nobile. They nmay have - and
if they don't have everything that's need, they are
not far fromit.

The concept of reaction transport, this
area | ooks very good. Neil Plummer has devel oped

PHREEQUE and has mmi ntai ned PHREEQUE over the years,
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and it's again a thernodynani c program based on an
equilibriumsituation. But it really |ooks like
it's enhanced. It |ooks |like the know how is there,
not necessarily all of the data that we woul d want
or need or desire is there. But | think the nass
transport is pretty nmuch okay.

The idea of taking and coupling reaction
transport with nechanical problens - or mechanica
properties is not there. Nobody has done that. And
this is sonething that is going to be an area - that
is perceived as an area of inportance, that is an
area of need.

The bottomline on it is that | don't
know anybody out there that's doing this. So this
is a fresh area.

And | noved these around this norning;
that's why they' re conming up funny here.

Goi ng back to the duplicate nodel, one
of the things that we need to keep in mind with this
duplicate nodel, many of the nodels are taking data
output and they are just fitting the data. They
don't know why the data is doing what it's doing.

It has not necessarily have anything to do with the
mechanismthat's going on. It's just data fitting.

And that's fraught wth danger.
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| think everything, any of these big
nodel s that we endorse, or the nodel that we
endorse, must be nmechanistically controlled. And
it's got to be applied appropriately when it is.

So this is very inportant, and these
were issues that canme up

W have a degradation nodel right now.
W now - | teach in class how cenent falls apart.
And Walton, who is now at the Sout hwest Research
Institute, when he was out at Idaho, had a really
nice little nonograph on the durability of
cementitious bodies for |ow level waste disposal.
And he's got a nice little nodel. W know the
nmechani sms.  We know what mechani sns conme apart, or
nmake the concrete cone apart.

But the question is, in the |ong haul,
is there anything there out there beyond the next
500 years that is going to kick in? |Is there
sonmet hing out there that becones nore inportant at
year 500 than it does at year 2007

This remains to be seen. Getting a
robust integrated degradation nodel was needed, and
was perceived to be needed. And that woul dn't
necessarily be that far off of nmaking it work.

What was very inportant that was
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di scussed was the transport in the vados zone. And
here you have two-phase flowin soils. And there's
been very, very little work done on this according
to the people who talked at the neeting. |'mnot a
vados zone person, but | can | ook at the vados zone,
and |l ook at the transport in there, and imgine it
is simlar to transport in a porous material, aka
cement or concrete, and the two-phase flow in these
materials is a challenge. There are a |ot of people
working on it, but in the nechanisns in soils, this
was deermed to be a very inportant area.

The other thing that we need to do is,
we need to | ook at probabilistic nodels. This idea
of comng up with a nunber, and comng up with the
nunber, is short sighted. W have to, if we are
going to do this, and we are going to try to predict
out these long time intervals, then what we really
need to do is, we need to see what the probability
is of this occurring. W need to apply risk
assessment concepts. W need to just - Monte Carlo
works very well. | can't enphasize that nore.

There were people who were tal king at
t he neeting who are hamstrung that they cannot - and
| believe Hanford | believe is one of these - that

t hey cannot use a probabilistic nodel to |ay out the
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performance of whatever their nodel. They have to
have t he nunber.

And you can't do it. It's just not a
feasi ble concept. At least with the probabilistic
approach, we have an idea, and we have an
under st andi ng, of what the distribution of the
probability of an occurrence is, and the nunber you
can check to see where it falls within that.

But it just seens silly that we are
hanstri ngi ng our efforts.

Data needs: there's lack of sone
fundanment al thernodynam c data. W have
t hernodynani ¢ data for nany, many phases, but not
necessarily all of the phases. W don't have
t her nodynani ¢ data for radi onuclide conpl exes
necessarily that would be necessary to go into |like
PHREEQUE and t hese nodel s.

So there is going to be sone data that
is going to be necessary. That data is going to
have to be vetted. It should be collected with an
accept abl e protocol.

So this idea of standards and standard
data acqui sition methods becones increasingly
i nportant, because you can use several different

ways of getting data. |If you are using the Scheetz
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net hod, or the Dias nethod, the Dias nethod nay be
an ASTM vetted nmethod, and mne nmay not be. |I'm
putting nmy data in, and that just nuddies the water.

If we are going to do this, it should be
done with sonme kind of a standardization, and a
standard - acceptable vetting process.

The t hernodynam ¢ dat abase, as | said,
is not too bad. It's there. There is sonme nore
data that is needed.

What is missing is the kinetic data.

And the kinetics data becones - (nmakes sound
effect). You know at |east thernodynan c data you
can calculate. The kinetics data are going to be
dependent upon external factors, the environment in
whi ch the concrete or the cenentitious body is
setting;, what the noisture is; the tenperature; the
carbon di oxide partial pressure. There is a
gazillion variables potentially that could go into
t hat .

And what that does is, it nakes it
exceedingly difficult to get this data.

I f you look at the cenment literature,
Fred d asser who sat right over there at our neeting
earlier in the year, he's done a great deal of work

on the hydration of various phases in Portland
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cement. But he hasn't done the hydration of these
phases in the presence of fly ask, which is a
suppl emental cenentitious material that's w dely
used in both civil engineering applications and in
DCE appl i cati ons.

Al'l of this has to be taken into
consideration. And when you | ook at the variability
of conponents versus the variability of
environnmental constraints, this is a daunting task.

It's an inpossible feat to get a
dat abase of kinetic data for everything. This is
where a well devel oped conceptual nodel shoul d be
able to focus this in, and at |east put constraints.

There was an expressed interest - there
is a lack of redox couple information in this highly
al kal i ne environnment of the Portland cenent.
Portland cenment, in order to be stable as Portland
cenments need to be at pH greater than about 10.6.
Typically the pore fluids of a Portland cenment are
in the nei ghborhood of 13.3, 13.4, because of
pot assi um hydroxi de that is being manufactured into
t he cenent.

So the oxidation reduction for
i mmobi l'i zati on of species of interest is very

important. W wll typically use ground granul at ed
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bl ast furnace slides because they contain el enents
of sul phur which acts as a redox couple and pulls
t hem down.

But you know the reality of the matter
is, good hard data, evidently, is not there to the
di smay of many who are out there nodeling.

Sanme way is the | ack of speciation data.
And this is what | was trying to get at earlier for
the nuclides in this high pH environnment. Most of
t he work has been focused on environnental issues,
and you very rarely get the high pHs for
envi ronment al i ssues.

Sanme way, needs | ack of experience with
transport in the vagos zone. |It's interesting that
if we went out and Googl ed cenent, we coul d probably
fill this roomw th publications. But you know
there is no single database with engineering
properti es.

Now we have standardi zati on where we
have an A type of cenent. And we know what t hat
type on cenent is like, because there is a
prescriptive standard for it, and you can go to
Washi ngton and get Type 1, you can go to Washi ngton
State and get Type 1, and they will still fal

within that prescriptive standard.
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And you know, you can't go anywhere and
find the data. You can't find engineering data for
this. And this is what was asked for. \What's out
there that we can | ook at that we could use? There
is no single source for this. The sole source are
the della Roys and the Fred d assers of the world
that are out there. They are wonderful databanks,
but they are just not there. You can't plug a card
reader in and dial and expect to get all the
information out of it.

But we need this. This is sonething
that would be a great input to both the DOE program
and it would certainly be a great input into civil
engi neering in general.

Data needs: as a framework for the
survivability of blended cenent. You know we talk
about these bl ended cenents, and we tal k about using
suppl emrental cenentitious materials in Portland
cement. | would challenge you to find a concrete
anywhere in the United States that's placed that
doesn't have a suppl enental cenentitious material
added to it.

Why? Because they nake cenent better.
And if you - | nean | can get on ny high horse here

and start tal ki ng about cenment manufacture, and what
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| think about it. But the reality of the matter is
that we adulterate the cements with materials that
are generally waste products - and | hate that term
wast e products - they are cast offs, they are
important materials, they are useful materials, that
one industry doesn't need, doesn't want, but one

ot her industry can use. So they are cast off
materi al s.

But they will in all cases augnment and
i mprove the properties of the cenmentitious body.

O herwi se who would use then? | nean that's the
bottomine. They all offer some benefit.

The problemis that they are cast off
mat eri al s from manuf acturing processes today, and
they vary. And as nmanufacturing processes change
over the next couple of decades that we are going to
be applying this, they are going to change.

W don't know what the properties are,
we don't know the survivability, we don't know the
durability of those materials. W have an idea that
they are going to be good, because the cenentitious
reactions that take place with the use of
suppl emental cenentitious materials is the sane as
what's taking place in Portland cenment. But they

take place either at different rates, or through
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slightly different routes - | amnot going to say
nmechani sms, because nechani sms of hydration are
pretty nmuch the sane, but they will take different
rout es.

But how do you get the necessary
t hernodynani ¢ data, or the necessary kinetics data,
on a target that is going to be noving?

They are inportant. W can't live
wi thout themin the cenent industry. But the
reality of the matter is, we don't know very much
about them

As | used the exanple of Fred G asser a
little bit earlier, he started to do this, and he
can hydrate cenent for you as a function of tineg,
and as a function of a small increase in
t enper at ure.

But if we throw fly ash in, or we throw
silica fume in, or if we throw ground granul at ed
bl ast furnace slag from Al abama in, all of a sudden
t he wheel s cone off the cart.

So this franework has to be set up, the
data has to be there, and we have to understand it,
and we have to understand it in the context of it
changi ng.

Cracking, in the letter, cracking was
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posed as a significant problem It is a problem
but 1'mnot sure that it's a catastrophic problem
There are cracks, and then there are cracks. Wen
you use the word cracking, it's sort of derogatory.
It sounds like it would fail.

The reality of the matter is that if a
crack is less than point zero zero eight inches,
what ever that nunber is, it won't carry water. And
nobody cares in a civil engineering application
because it will not carry water.

So you can have a material, a
cenmentitious body, that is cracked to high heaven,
and if nothing is going to flow through those
cracks, so what? It's engineered to withstand the
cracks. Most cracks don't penetrate very far, when
they do crack. And it depends upon the structure of
t he body.

You know cracki ng could be good, it
could be bad. I'mnot sure it could be good, but it
doesn't necessarily have to be bad.

Are there nodels for cracking? No, not
that 1'maware of. W know why things crack. W
have a fairly significant idea of why things crack.
Are there nodels that will start with fundamenta

conposition of a Portland cenment and predict
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cracking? No. Most cracking is going to be
irrespective of what the cenent is. W do need to
have a better understandi ng of cracking. But
cracking isn't a four-letter word.

There was a significant concern about
the nonitoring of the mcrostructural devel opnent of
the hydrating cenmentitious bodies. And nothing
there. The background that | amusing on ny slide
is a hydrating cenentitious body. | nmean how do you
guantify that? How do you nodel it? How do you put
it into some kind of a transport, reaction transport
scenari o, and context?

There are sone chal |l enges here. But we
really do need to know what is going on. The
m crostructure is everything. These are pores, this
dark shadow here are pores. The fuzzy nature is the
glue. That's the glue in Portland cenment that's
making it Portland cenent.

| can control that. There are products
on the market that are nanoneter seeds that are
being sold in the United States, and are used to
product concrete in the tens of thousands of tons
over the past 25 - alnost 30 years now that are the
same conposition as those, as the glue, and it goes

into concrete at 400 parts per mllion, very very
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smal | mass anount, but in vary, very |large nunbers,
and it can control the microstructure. It's a seed.
It tenplates the growth. You can nmake wat er pr oof
cenent in that case.

But how do you nodel it? So these are
t hings, and these are going to be challenges to the
scientific community.

This again is the data necessary to
support the degradation nodel. W know what's
i mportant. \What was di scussed down there was
basically sulfate attack and carbonate attack as the
two principal sources of the degradation of Portland
cenent .

|"mnot sure that that's totally al ways
the case. |I'mnot sure in sone scenarios how much
of a problem carbon dioxide really is.

W know t hat cenent is thernodynam cally
unstable. W state that up front. The end state of
this is silica, it's quartz, it's carbon di oxi de,
it's water, and it's calcium carbonate. Those are
t he conponents that cenment started from And that's
what they' Il ultinmately end up going to.

But that's if they are exposed to a high
relative humdity and a high noisture environnment -

or a high carbon dioxide environnent. The
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Col osseum the Col osseum had cementitious nmateri al
init. |If you go - and actually della Roy did this,
she wal ked over and you can picture this genteel
little lady going over and pulling this pick axe out
of her bag and goi ng whack, and wal ki ng away.

Nobody chal | enges.

And so you have a piece of cenent from
the Col osseum and if you look at it, it's quartz
and calcite; it's exactly what it started as. But
what's the Col osseum been? 1t's been exposed to the
at nosphere.

Chris Langton as part of her program of
study with us at Penn State when she was a student
there, she went over with the National Geographic
Soci ety, and she went to Crete, and she got water
basins, that were still carrying water, that had
this material init, right? So concrete or
cenmentitious material, and the degradation and
alteration of these is a function of its
envi ronment .

So here you have something that's |asted
for several thousand years - now it was a pretty
crappy cenment to begin with, but nonetheless it was
a cementitious material - it's still carrying water,

t housands of years |ater, because it's always
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carried water. It's been kept wet. |It's been kept
out of the air, and drying and humdity. So it
depends on where your concrete goes.

| f you |l ook at the applications that
we' re tal king about, about going back in and filling
a subnerged - or an underground tank, or filling a
canyon to cl ose one of the canyons at Hanford or
Savannah River, what's that concrete going to be
exposed to? It's certainly not going to be the
Col osseum So the alteration products, so the
kinetics of those alteration products, aren't going
to be the sane.

In that canyon where it's restricted
fromcarbon dioxide, it's in a 100 percent relative
hum dity environnent all the tine, it could | ast
t housands of years or - well, I'mnot going to say
tens of thousands - it could |ast thousands of
years, or multiple thousands of years, before those
alteration processes start.

So this - I"'mhoping to try to pull al
t hese threads together and make a net out of this.
W need to understand that.

Sul fate, everybody is concerned about,
is fromsulfate in the groundwater. So if you have

a tank and you are going to put this in - out at
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Hanford in a shallow landfill, and the gypsumt hat
is in the environment out there, and the environnent
changes, we get nore rain and you are percol ating
sul fate | aden groundwater through it, you have the
probl em - the potential of causing problens.

Look at what's taken place in
California. Al of these multimllion dollar houses
are built out there. This is the latest fiasco in
the cenent industry, the concrete industry. They
built all these big houses. They poured concrete
basements, the walls for the concrete basenments, and
they were just fine. Then they |andscaped the
house, and they put gypsum ah it's nice, these nice
white stones, they put gypsum | andscaping all around
t he house. Gypsumhas got a finite solubility, and
it soaked in next to the foundation. And guess
what ? They got degradati on.

This is a billion dollar |awsuit,
billions of dollars in lawsuits. And they could
have solved it very sinply; used quartz instead of
gypsum for your | andscapi ng.

But these are the kinds of issues. And
t he peopl e who have tal ked about this figured that
the sulfate and the carbonate were the big issues.

Well, we know how to handl e t hose.
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There were a coupl e of issues not
di scussed. One of the issues that was not discussed
was the role of organics. Organics are used, nodern
concrete is a soup, it's an organic soup. |'ve
actually seen one situation where they were calling
for the addition of a retarder, an addition of an
accelerator, plus an air entraining agent, plus a
superplasticizer. And you know, it's |ike taking
Val i um and then taking an upper to overcone the
Val ium and taking Exlax to plasticize everything.

(Laught er)

This whol e i ssue of organics is very
inmportant. W rely very very heavily, construction,
engi neering today relies very heavily on the use of
organics to aneliorate the radi ol ogic properties of
concr et e.

Fol ks in the DOE have used it. W have
ot her wastes that can integrate into it that are
organic. These are probably the biggest long term
threat. W don't know how they are going to behave.
They are certainly going to respond to a radiation
field fromentrained emtting particles.

This is an issue that needs to be
addressed, and needs to be tal ked about, but wasn't.

The other one that surprised the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

35

bej eebers out of me was this: and this is baffling.
You had - and I'mgoing to kick ny academ ci an
col |l eagues in the shins. | hate that word, oh, it's
only an academ c exercise. Bull.

But you know you mx things up in the
| aboratory with a Waring blender. 1It's a food
bl ender, a food m xer, that you use for - in the
kitchen, right? 1It's the same thing. The Hobarth -
not the Waring blender, I'msorry, the Hobarth
bl ender, the Hobarth bl ender was devel oped and
standardi zed by ASTMto m x concrete, or mx nortars
for cenent.

So we mx it inthe lab with smal
scale. And you just can't doit. You can't do a
big scale, so you nmix small scale, and you get these
to vet the mechanical properties.

Vell, when it comes to doing it big

scale, it doesn't work. The properties are

different. In our |aboratory, what we are doing is,
we will do the lab scale just to point us in the
right direction. Then we will go to a three-quarter

yard froma quart to three quarters of a cubic yard
to do it, and then when we really want to vet it,
when we really want to get the correct properties

for Penn DOT who we were working for, we got the
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| ocal cenment company to mx it up and bring it in,
back the truck up to our building, and dunp it into
our nolds, and then we test it.

Sorme of the nobst recent research that
one of my graduate students is finishing up right
now is for a Penn DOT project. W've seen the proof
testing for concrete bridge deck applications, and
t he conpany - the engineering conpany mxed it up in
a four cubic yard truck, and they roll it.

Now you can picture a truck, right, and
it's half full, and it's rolling and m xing. They
did it half full, and then when they start
delivering this to the site, the truck is full.

Now, you know, you are rolling it, and the energy
that you are putting in, and the m xing, that makes
it different that you are carrying that cenent up
and you are dropping it down the dianeter of that
barrel, and you are getting good agitation and good
m Xi ng.

If it's half full versus full when you
are mxing, that's different. And we can see it.
And it just surprised the bejeebers out of nme that
this wasn't recogni zed by ny col | eagues both from
the DCE side, fromthe national |aboratory side, and

fromthe academnm c side.
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Fred d asser is over there. He knows
it. | knowit. But | think Fred and | were just
two people out on the fringe.

This is a very, very inportant issue,
and it needs to - the devil, you know t he devil?
It's in the details.

Finally, | have one | ast observation.
|"ve been doing this for 32 years, and up until this
neeting, every neeting |'ve been at in the past
peopl e are benmpani ng the fact, ah, | need
characterization equipnment. | can't see this; |
can't see that.

You know there wasn't one person down
t here who said anythi ng about characterization. W
nmust have it. | mean we nust be able to do what we
want to do with all the instrunmentation that's out
there. There wasn't one peep about having
[imtations.

And | was sort of pleased at that.
W' ve cone - that's a major m | estone as far as |
can see that we understand - that we have avail abl e
to us whatever is needed in order to characterize
t hese bodi es.

|"d like to just take - this is a slide

you don't have - 1'd just like to take two m nutes
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and | had sone coments on the letter, your QOctober
letter.

There were sone wording in there that
was used that | thought could have been chosen
better. The description of blended cenents, dirty
cenments, |eaves a negative connotation when | read
it. They are blended cenents, and they are bl ended
for a reason, because the materials that are added
really do carry sonething to the m xture.

Yeah, | understand, | understand the
termdirty, and I understand how it was used in the
context of - within which it was used. But you know
| don't like it.

The other thing that we need to talk
about | think is the novenent of water through
concrete. The description in the |etter suggests
that you have a porous cenmentitious material; you
pour water in the top and it runs down through it,
fl ows out.

| mean that was the connotation that
comes with it. The reality of the matter is that
the perneability of a reasonable cenentitious body
is about 10 to the minus six centinmeters per second
to 10 to the mnus eight centineters per second.

And once you get down below 10 to the m nus ei ght
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and 10 to the minus nine you are pushing on to
diffusion, to thermally driven novenment of water
t hrough an obj ect.

So we have sonething, a good quality
concrete, a good quality cenentitious body, has got
a very lowflow So if it's a thin nenber, it m ght
not take very long to go through. But if it's a
| arge cenmentitious object, like a filled canyon or a
tank, and you | ook at water flow ng through this,
and you |l ook at the head necessary to drive it
t hrough sonet hing of that perneability, you know,
you're never going to get that head.

So these things don't - water doesn't
run through this concrete. Even in 10,000 years
wat er doesn't run through this concrete. GCet
Walton's paper and | ook at that. He's done sone
really fundanmentally crude cal cul ati ons on the fl ow
of water through cenentitious bodies, and you know,
t he nunbers for any nunber of feet are coming up in
t he hundreds of thousands of years.

So even if it's cracked - renenber, not
all cracks carry water. This is turning into a
| ecture, and it shouldn't, but here comes - not al
t hose cracks are going to carry water.

And particularly if this thing is kept
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in a noist environnent, it's going to maintain this
m crostructure for a long time. You are not going
to get a lot of surface penetration of carbon
di oxi de, of oxygen. [It's only going to occur in
thin menbers if they are exposed.

The other - the other issue in the
letter that | wanted to bring up, where it has to do
with the one reconmendati on on the chemical s that
cause degradation, | know that was tal ked about in
our neeting here earlier.

You know I'mnot sure that that's really
that big an issue. It's inportant, but it's not
like there are a gazillion out there. 1It's not like
the periodic tables influencing this.

The degradation of concrete is going to
occur fromjust a finite nunber of conpounds.
Sonmebody can go out and do this. But there are
ot her issues, there are other needs that | think are

bigger. And I'mnot sure that | necessarily agree

with that.

The other issue in there was nonitoring,
and | think I touched on nonitoring. | think
nmonitoring is necessary. | think nonitoring and

mai nt enance, hand in hand, are necessary, and goi ng

to happen. And | think that, if you want to put
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your noney sonewhere, put it there.

"1l take questions.

VI CE CHAI R CROFF: kay, thanks Barry.

W got started a bit late, but not got a
lot of tine left. So a couple of questions each,
maybe?

MR. SCHEETZ: And NIST | think is a
reasonabl e choice. | really do. | think N ST has
the nodeling capabilities. N ST has the
t her nodynani ¢ capabilities. N ST has the
programmatic mnd set to do it.

What they don't have they can get. And
the other thing they probably don't have is the
crinkly green |ubricant.

MR. HODGES: To put this in context,
bef ore your presentation, which was a real wower, |
asked the question, who is putting all this
t oget her, and who i s capabl e?

And | suggested that NIST is - what w |
it take - is DOE putting all of this together?

MR SCHEETZ: You know that - | think
they would like to.

MR. HODGES: You are talking about
probabilistic perfornmance assessnment. And it could

just be a series of interactive nodels that are
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involved. Wo is putting all of this together,
| ooking at the uncertainties, and | ooking at the
i nt erconnecti ons?

You haven't tal ked at all about coupl ed
processes. And it would seemto ne that that's an
i ssue.

MR. SCHEETZ: | did tal k about coupl ed
processes, with the nechani cal properties in
reaction transport, reaction transport. So there
are some of those coupl ed properties.

But those are data needs rather than -

MR. HODGES: | feel the pressure fromny
col | eague on the left.

Let ne ask you a very sinple question.
Let ne try to put this without putting words into
your rout h.

But what | heard initially fromyou is
that the long term performance assessnent of these
cenmentitious barriers is a very difficult process,
and is next to inpossible at our current state.

My question to you is, what is
preventing us fromextrapolating fromthe present,
or froma few tens of years, or nmaybe a hundred
years, into a thousand years, 10,000 years?

What is the issue here that is
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preventing us fromthis type of extrapolation?

MR. SCHEETZ: Nothing. | mean we can
extrapol at e.

MR. HODGES: Wth Iimtations on the
uncertainties.

MR. SCHEETZ: If you - the Iimtations on
the extrapolation is going to be - what's the
envi ronnment that you want to extrapolate this into?

MR. HODGES: It really is, when you
tal ked about the processes over the next 10, 000
years bei ng unknown, what you really are talking
about are not cenent properties necessarily or
processes, but nore the environnental processes.
What is the climte change going to be? Wat is the
change in the water table? What is the change in
t he geocheni stry?

MR. SCHEETZ: That's the constraints. |
nean -

MR. HODGES: It's less the cenentitious
characteristics and nore the environnental
characteristics?

MR. SCHEETZ: Right. And what | have to
stress, again, and | know | can't begin to stress
t hi s enough, you think of the ore basin and the

Col osseum right. The Col osseum has been exposed to
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varying relative hum dities and carbon di oxide at 10
to the mnus three - or three point five.

MR. HODGES: Let nme interrupt you,
because you are taking up too rmuch fo ny tine.

(Laught er)

Barry, a very quick question, because
| "' m bei ng pushed here. And that is, when | read
your report, | sensed that there was a | ack of
consi deration or concern about using archeol ogi cal
cenments and geol ogi cal anal og, and that these
received very little attention at this neeting.

MR. SCHEETZ: They di d.

MR. HODGES: And a very sinple question:
why is this true?

MR. SCHEETZ: Funding. There was just -
| nmean what the people were reporting on was
basically on their research; what was goi ng on

MR HODGES: It's easier to sit in front
of the screen and nodel than it is to go out and
| ook at the real world, which | sense you are com ng
fromin your presentation

Wth that I'll pass on.

CHAI R RYAN: Cenent has al ways intrigued
me in that we tend to focus a lot on the

phenonenol ogy around the cenent. And | cone at it
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froma different angle. | don't really care about

t he phenonenol ogy. | want to know how wel |l it
contains waste. So I'minterested in the experinent
where we put sone waste in cenment, in whatever form
or fashion, and then put it in some kind of

envi ronnment, hopefully a realistic one, and see how
it behaves.

W' ve got the branch technical position
here at NRC, waste form and waste classification,
which is make little cenment cubes, and soak themin
fluids, and if it passes these relief fraction
testing things, you' re fine.

Hel p me understand who is really on the
cutting edge of experinmental work, or system
behavi or - systens - whole system the radioactive
material, the waste form the cenent, the
environnent it's in and all that safe, to say how
they are going to perform whether it's short,
internediate or long tern? |Is there a -

MR. SCHEETZ: For the |eaching?

CHAIR RYAN: Well, that's where the
rubber neets the road.

MR. SCHEETZ: Yeah, for the |eaching, we
know t hat Vanderbilt is doing a great deal with that

model from -
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CHAI R RYAN: That's a nodel. | ' m not

interested in a nodel. |I'minterested in cenent in
| aboratory stuff.

MR. SCHEETZ: Well, they are actually
doi ng |l aboratory stuff to verify that.

In the -

CHAI R RYAN: That's a different kind of
experi ment.

MR SCHEETZ: That's a different Kkind of
experi ment.

CHAI R RYAN: |'m not asking about those.

MR SCHEETZ: PNNL and Savannah are the
two maj or areas where there is anything going on.

Let nme just share - I'll take two
mnutes - one mnute - 30 seconds to share a quick
observation with you

In my formative years | went to the
Anerican Ceram cs Society and | gave a presentation
on the leaching of waste forms. And this was when
we were still messing around trying to find out,
gl ass, cin rock, super calcite, cenent, glass, you
know. And of course -

CHAI R RYAN: Fifteen seconds.

MR. SCHEETZ: And of course the | eaching

protocol turned out to be, you use glass, and you
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use the geonetric surface area. Because on a gl ass
the geonetric surface area i s good.

So | gave a presentation at this
neeting, and | used real surface areas of cenent
versus glass. And if you | ooked at themon a
geonetric, they conpared favorably. But when | used
real surface areas of the cenment, ny |each rates
were five, six, seven orders of magnitude bel ow
glass. And those were real surface areas.

CHAI R RYAN: You know | understand al
that. But at the end of the day, it matters how
much gets out, and how rmuch gets to a receptor.
That's the perfornmance neasure that counts. The
rest of it is kind of fun with nunbers.

MR. SCHEETZ: Don't say acadeni c.

CHAIR RYAN: | said fun with nunbers
Wth that | will pass to my colleague to the left.

DR. VEI NER: Ww. | just have one
guestion: If you were to advise - if DOE or sone
agency were to say to you that they would like to
use sonme formof cenment to stabilize radioactive
waste for some period of time, say between 5,000 and
10, 000 years, and this was what was available to
them nmaybe the top surface woul d be exposed, maybe

nost of it would be exposed to the ordinary
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at nrosphere, what kind of advice would you give thenf

MR SCHEETZ: Well, A it could be done.
| think it could be done. It would be an engi neered
approach. It would be a nulti-barrier approach.

And knowi ng the degradati on nechani sms and know ng
t he shortcom ngs of cenent that we have right now,
we coul d design this and engineer this to - and |
woul d need to know t he waste, obviously, and that.
But | think it could be done. | really do.

DR. VEI NER: And you would feel fairly
confident predicting that this would remain stable
wi t hout significant degradation for that period?

MR. SCHEETZ: Whatever, yes. \Watever
significant degradation nmeans. | wouldn't - | think
we can do that. Yes. | think you can do it. |
think that these things are going to perform

W have the natural anal ogs, and we have
t he manmade analogs. And if we really understand
t hem and study them natural analogs only work if
they are quantitative, and that's the problem
You' ve got to namke them quantitative.

DR. VEI NER: Thank you, and I'Il pass to
nmy col |l eague on the left here.

DR. CLARKE: | guess just a quick conment

and a question. | am absolutely fl abbergasted to
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hear your assessnent that you were the only person
t here concerned about nonitoring and mai nt enance.

| nmean | couldn't agree with what you
said nore. | think those are key, critical issues
in long term performance.

MR. SCHEETZ: | won't tell you that they
t hrew tomat oes and ol d cabbage at nme, but it was
damm near .

DR. CLARKE: It may not be part of the
agenda, | don't know. But at any event, | was
fl abbergasted to hear that.

The question is, are there plans for
proceedi ngs? Are they going to publish the papers
and nmake them available to us?

MR. SCHEETZ: It's ny understandi ng that
they are going to put out a CD with everyone on it.

DR. CLARKE: And | just wonder, Allen,
are you plugged into that? Can we get that?

MR. SCHEETZ: | haven't received it yet.

VICE CHAIR CROFF: 1'Il tell you what, if
you coul d renenber, just drop ne an email when you
get yours, and then we can go and -

DR. CLARKE: If there is a plan to do it.
| can certainly get one.

MR. SCHEETZ: And | understand the DOE EM
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has i ndicated that they anticipate having follow up

neet i ngs.

DR. CLARKE: Ckay, thank you.

A couple of things. First, this sort of
follows on a question of Bill's. Ws your sense out

of this that DOE is going to try to undertake sone
ki nd of program on cenments? And nove forward with
this? O was this sone sort of just everybody get
t oget her and have a good tinme for a few days?

MR. SCHEETZ: No, | think that they would
like to take on a programon cenent. And | think
they are groping to understand what to do. | think
that that's what this was

Yes, there will be foll ow up neetings.
My sense of this whole thing is that there has to be
sonme | ead agency. There has to be a unified
national effort if you are going to do this.

And there are sinple things. You take
one lead agency. If it's DOE or it's N ST or
whonever, you appoint that agency. You cut down on
t he nunber of nodels. You come to consensus on
what's the best nodel. You cone to consensus on
data that's needed. You cone to consensus on data
col I ecti on.

None of this data is any good if it's
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not internally consistent. And you know what that
nmeans is, that whoever is going to take on those
responsibilities has to do it for life. And you

| ook at Lawence Livernore - yeah, LLNL, Law ence
Li vermore Nationals Labs, and they've taken on EQ,
EQ6, and run that database. And that's been a
lifelong project. That's what you need. You need
sonmebody who is dedicated. Sonebody who has secure
funding to support himfor - or them you know,
generic term- for the duration.

You are | ooking at sonething that is
going to be 30 or 40 or 50 or 60 years out. You
need that institutional support.

DR. CLARKE: (Ckay. Maybe one nore. |
didn't hear - or at least | didn't take out of it -
let me back up. DOE is trying to take credit for
mai ntai ning certain chem cal conditions in their
grouts, reducing conditions, and a low pHin terms
of radionuclide novenent.

Was there any discussion of nodeling the
ability of a concrete to nmintain those conditions,
as opposed to nechani cal properties or sonething
el se?

MR. SCHEETZ: To the best of ny

recol |l ection there was not.
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DR. CLARKE: Fascinating.

VI CE CHAI R CROFF: Ckay, with that, thank
you very much

Barry, thank you very nuch. It was
really an informative tal k, and thank you for
bringing us that infornmation.

W apol ogi ze again for the snow storm
and all of that out of control. But we are glad you
are here now.

Wth that we will adjourn until 1:00
o' cl ock.

(Wher eupon at 12:14 p.m the
proceedi ng in the above-
entitled matter went off the
record to return on the record
at 1:03 p.m)

CHAI R RYAN: This afternoon we're going
to hear a nunber of presentations on noderator
exclusion froma nunber of different presenters.

And we really appreciate everybody coni ng back for
t he second round of this session.

It was clear fromour first round that
we had a lot nore information to gather than we had
time allotted for it. So | really appreciate the

Staff's patience in that. At the end of the day I
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ended up talking to Bill Brock and | said "I don't
think we did you justice, and this is a nore
involved topic.” And we decided to kind of reset,
and not only have you guys cone back, but the Staff
and to have other stakehol ders and participants comne
back so we coul d gather a broader range of input and
i nformation.

So, again, thanks for your patience and
t hanks for com ng back. And thanks, everybody el se,
for participating today.

Wthout further ado I'Il turn the
neeting over to Dr. Winer, who is our cognizant
menber for the afternoon session.

One last note, we will have to finish on
time. And on tine nmeans that we'll be done by a few
m nut es before 4:30 because we have a briefing with
Comm ssi oner Jaczko here right after that and we
want to be m ndful of his schedule. So we'll plan
our afternoon accordingly.

Thank you very nuch. And without
further ado, Ruth, it's all yours.

MEMBER VEI NER:  Thank you, M ke.

"' m not used to these new speakers yet.

Qur first speaker for the afternoon is

Wayne Hodges, who represents himself. | have no
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i dea what H3222 Consulting is. So, go ahead, Wayne.

Wayne is a retired nenber of NRC Staff
for those of you who aren't aware.

MR. HODGES: Thank you. | am Wayne
Hodges.

The H322, Dr. Ruth, that's a Soundex
representation of Hodges. Hopefully, it'll be easy
to renmenber.

My last eight years that | was with the
NRC before retiring |I spent in the Spent Fuel
Project Ofice. And in that position | had a very
strong interest in noderator exclusion and what
m ght be done with it. So that's primarily the
reason | think I'm here speaking today.

Anything that | say will be own views.
"' m not representing anyone else. And | wll
primarily address noderator exclusion as it related
to commercial spent fuel transportation because |
don't know a | ot about the DOE fuel and all the
things they're trying to do there. | do know nore
about comrercial spent fuel and issues related to
that. And so ny conments will be slanted in that
di rection.

And finally, | think an overriding

guestion that needs to cone out as part of this
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neeting is should transportation spent fuel be risk-
informed. And if the answer is yes, you m ght head
in direction. If the answer is no, you mght head in
anot her . And that's a question to kind of keep in
mnd as we go through all of the discussion today.

Because not everyone understands exactly
what we neant by noderator exclusion, and it was
agreed | would go first in the presentation, | want
totalk alittle bit about what we nean by noderat or
excl usi on.

When a package, a transportation package
is analyzed for criticality purposes, generally it's
assuned that the noderate is inside the containment.
And so that is an assunption that is nade for
pur poses of analysis to denonstrate that even with
wat er present, it is sub-critical. If you have
noder at or excl usion and you don't allow the water to
get, then the criticality analysis is nuch
different. And that's all that's really neant by
noder at or excl usi on.

Now t he current regul ations,
particularly as it's interpreted by the Staff,
requires a nonnechanistic intrusion of water into
t he package for criticality analysis. The wording is

not exactly into the package. It's nore into the
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containment. So | think the Staff would normally
vi ew everyt hing inside the containnment boundary as
bei ng part of inside the containment, and therefore
| think that leads to their interpretation. O her
peopl e would say if you' ve got nultiple boundaries,
you could still be inside of the containment
boundari es but not surrounding the fuel, for
exanple. So that's a question for interpretation
and probably a major to be considered in the DCE
appl i cation.

Part 71.55(c) does all ow noderator
excl usion as an exceptional case. But to ny
know edge that exception has never been applied and
there is | think a great reluctance on the part of
the Staff to do that, to allowit.

There is an | SG 19 which all ows
noder at or excl usi on under acci dent conditions. And
this gets then to the fact that the 71.55(h)
basically says if you have a noderator in there
under the nost credi ble configurations and a nornal
fuel configuration would be a credible
configuration, that's al so subject to experience and
| oadi ng and unl oadi ng, and so that is a
configuration that is used by the Staff for

moder at or excl usi on, whereas under acci dent
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conditions it could be slightly different. And |ISG
19 all ows consi derati on of noderator exclusion under
accident conditions with sone fairly stringent
criteria.

Now why do you need noderator excl usion?
And there's other options to doing noderator
exclusion. One is burnup credit, which will be
di scussed. And it's my understanding that if ful
burnup credit were allowed, that 90 to 95 percent of
t he spent reactor fuel could be shipped today in
| arge transport casks. Now as you go to higher
burnup fuel, that percentage m ght go down sonewhat.
But you could ship nost of it in the |arge transport
cask. The rest of it would have to be shipped in
smal | er casks.

But full burnup credit is now all owed,
and one of the primary reasons is that there are
very large uncertainties today, particularly for
some of the plants. And so the Staff applies
uncertainty bounds to those various nuclides and you
come up with essentially a considerable reduction in
how much credit is allowed for burnup. It's not that
the Staff doesn't recognize that you have a burnup
effect, it's the database is slim and so the

uncertainties in the data are |arge.
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There is one conpany | think that has
been approved by the staff for burnup credit that
goes beyond actinide-only. But that is still very
restricted because of |arge uncertainties.

There is also an ISG that allows for
actinide-only credit. And if you use that, |ess than
30 percent of the fuel today could be shipped in the
| arge transport packages.

Anot her reason that may influence that
is that as you get to the higher burnup on the
fuels, the cladding properties are unknown. There's
a fair anmount of data for burnups up to about 45
gigawatt data at the tine. But beyond that there is
very little data. And if you go to even the newer
fuels that have the Mb cladding or Zirlo there's
sinply no data. So there's a major concern about
the properties of the cladding for the high burnup
fuel. And if you're trying to predict a
configuration of fuel, whether it hol ds together
under acci dent conditions, that becomes an issue.

Now | tal ked about being able to ship
the fuel in large casks. WlIl, why do you need to
use |l arge casks? And there's several reasons.

One is econony. |f you use |arger

casks, you'd have fewer shipnents.
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There's also a safety reason. Because
the nore shipnments you have, the nore likely you are
to have an accident on the highway or on the rails.
So if you larger casks to do shipping there is sone
reduction fromthat aspect in the risk.

There's al so an ALARA concern because
you could get |ess dose fromthe |oading and
unloading. And if you do have to take the fuel out
of the package or even if you use the sane canister
in final disposal, there would be |l ess waste if you
had | arger casks.

So there's a nunber of reasons to use
| arger casks if you can.

And as | said, for high burnup fuel
there's a lack of data for the cladding materi al
properties. But the | ower burnup data suggests as
you get to the higher burnup, the cladding becones
ductile. And also there's an issue with the buil dup
of hydride. And under high tenperature, as you
m ght see during active drying and high stresses you
can get hydride reorientation, which effects the
brittl eness aspect. And as | said, we've got no
data for the Mo or the Zrlo.

Now, because this is primarily a concern

for the accident conditions where you have to worry
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about the reconfiguration of the fuel, it may be
that 1SG 19 renoves the high burnup aspect -- but
there's one other issue that kind of creeps in, and
that is oxidation of the fuel. |If you' ve got

pi nhol e | eaks, hairline cracks or various aspects
and you expose the fuel to non-oxidizing

envi ronnent, you can have a swellage of the pellets.
And that can lead to fuel failures, even w thout
havi ng an accident. So there may still be sone
consideration. It's a sonewhat nurky issue | think
at this point.

Moder at or exclusion is not the only
option for increasing the anount of fuel that's
going to be transported in a | arge package. You
could al so use burnup credit, as we tal ked about
previously. But there are |arge uncertainties as to
how much credit you'll ever get for that. | don't
know.

One thing that would | think take care
of the potential increase of reactivity if you did
have fuel configuration is allowing the k-effective
to go up to .95 to sone higher value, for exanple
.98. | think there have been sone prelimnary
studi es done that show that woul d take care of any

potential increase in reactivity froma
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reconfiguration. O you could use sone conbination
of the above.

Now, what are the pros for noderator
excl usion? Econony is one. W tal ked about it.
And the fewer trips that you take as far as
transportation trips, fewer accidents.

One potential consideration that maybe
be nmoot, | don't know, because of the TAD is
elimnation of the need for alum nummaterials
inside the cask. It noots the issue of burnup
criticality for the high burnup fuel

And the next question, a pro for it
woul d be risk-inforned. |If you're going try to be
risk-informed, this is sonething that you would
allow It clearly would be probabilistic-inforned.
We don't really know enough about the risk I think
at this point to say what the risk would be. But
froma probabilistic standpoint, we would argue for
it.

The cons. There's an increased
criticality risk, particularly during | oadi ng and
unl oading. For transportation itself an accident is
small, but there is sonme for particularly the
| oadi ng and unl oadi ng.

The environnmental inpact statenent for
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transportation would need to be revised. And it
does constitute a mmjor departure from current
practice except for Ur,. UF, a noderator exclusion
has been allowed for UF, for some tine, primarily
because it was being shipped in the packages that
were used before the regul ations were in place. And
since it had been grandfathered, although the
current regul ations, the |atest revisions recognize
it explicitly.

And probably the nmajor con is public
acceptance. |If you could go through rul emaki ng or
anyt hing el se, you're going to have probably a | ot
of outcry fromthe public because you' re |osing the
ability to say you absol utely cannot have a
criticality. Now you're going to go to a | ow
probability of criticality, and that may be a big
step fromthe public acceptance standpoint.

Now, I'll talk a little bit about risk
considerations. And | say considerations because
risk is really conposed of the probability and the
consequences. And | think we understand the
probabilities relatively well. W don't understand
t he consequences very well at all. And so it's
difficult to talk about the actual risk.

But the NUREG CR-4829 did estimate the
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| eakage of water into a containnent, there's a very
| ow probability. Now once in 10 mllion years for
650 shi prments. Now that was for a generic kind of a
package that didn't have, for exanple, a canister

i nside an overpack. And so if you have a package

i ke nost of the vendors have these days, the nunber
woul d be even | ower, | suspect.

| f you |l ook at the | oadi ng aspect there
have been sonmewhat in excess of 800 storage casks
| oaded in the U S. with the same process for |oading
a shi pping cask, basically. And essentially no
problemw th that 800. It doesn't tell you what the
nunber is. It says we've had a | arge nunber of
| oadi ngs without a major issue.

When you are | oadi ng the casks,
generally the boron content of the water in the pool
adj acent to the cask is nonitored -- it's tested
just before loading. And so the likelihood of an
i nadverted deboration is very, very | ow. And t he
tests that are required by Part 71, the 30 foot drop
test, the fire test, all of these, assure a very
robust design for hypothetical accidents. So the
i kelihood of getting water into a cask is extrenely
smal | .

Now, at the last nmeeting it was
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nmenti oned that there were a couple of truck casks
that were found with water. And | went back and
checks the reports on those, and the reports
basically said there was |l ess than a half of liter
in each one of them And these are small casks.
They're truck casks. And the water got in there
during the | oading operation, not during the
transportation event. But, again, a very snal
amount of water.

MEMBER VEI NER.  WAayne, excuse ne for
interrupting. But you mght give sone idea of the
internal volume of NAC-LW as conpared to a half a
liter of water?

MR HODGES: | don't know the nunber. Do
any of the Staff know that nunber?

M5. OSGOOD: | know the nunber. But
they're --

MEMBER VEI NER:  Go ahead.

M5. OSGOOD: It's about a 13 inch
di aneter and they're about 170/ 160 inches high. So

| think the total volune, internal volune, was about

MEMBER VEI NER:  Well, the figure doesn't
matter. | just wanted to make it clear that a snal

cask is not small conpared to half liter of water.
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MR. HODGES: Right. Right.

M5. OSGOOD: Right. Yes. It's very
| ar ge.

MR. HODGES: Yes. That's a very snal
amount of water.

MEMBER VEI NER: Pl ease, when you speak
up, say your name for the recorder. It's Nancy
Gsgood.

MR. HODGES: And, again, continuing on
the list considerations and trying to nmake a
conmparison to what's done in the reactor world. And
|"ve got two slides in here. One it is part of core
damage frequency and one for the LERF. And what you
see here is the core danage -- the way | read this
curve here, is a core damage frequency greater than
ten to the mnus four is acceptable to the Staff.

"' mnot saying the reactors go there. | think nost
of themare |lower. But that would be an acceptable
core danmge frequency.

And if you go the LERF, basically an
order of magnitude better because you got a
cont ai nment around the reactor. You're talking about
still sonething in excess of ten to the mnus five,
using this figure fromReg. CGuide 1.174.

So we're tal king about as far as the
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reactor world the problem and then acceptable
probability of a large early rel ease of being
greater than ten to the mnus five. As far as
transportation, we've got a standard that says no
release. And that's quite a bit different. Again if
you're going to be risk-informed, you' ve got to go
nore in this direction. |If the decision is you're
not going to be risk-informed, then you keep it like
it is.

You' d probably have a hard tine arguing
just on the need for large transportation casks
al one to argue noderator exclusion. But you'll need
to look at it in an overall picture.

And |' m done.

MEMBER VEI NER:  Thank you.

We have a round tabl e discussion
schedul ed for the end of this section of the
neeting. I'mgoing to hold ny own questions, but
each Menber of the Conmttee, feel free to ask one
or two questions.

Dr. Hinze?

MEMBER HI NZE:  Pass.

MEMBER VEI NER: Al ?

VI CE CHAI R CROFF: Pass.

MEMBER VEI NER:  Chair?
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CHAI R RYAN: Just a couple to clarify,

if you don't mnd, Wayne.

MR HODGES: Sure.

CHAI R RYAN: | guess they're not
nunbered. It's the why needed slide. WMaybe you

could snap to it on the presentation for the other

fol ks.

MR HODGES: You said it's 6?

CHAI R RYAN: Yes, why needed? On the
burnup credit page. It says "Huge uncertainties in
data for some nuclides.” Tell me about "huge," and

tell nme which radionuclides.

MR. HODGES: Oh, okay. Al right. Yes.

That one.

CHAIR RYAN: It's the second bullet.
What ' s huge?

MR. HODGES: Huge is -- all right. If
you | ook at the anobunt of credit you get with
actinide-only and say conpare that to an ideal world
where you got full credit, you' d maybe get about
hal f of that credit with the actinide-only.

So with the large uncertainties you're
maybe i n the nei ghborhood of 15 percent, maybe about
10 or 15 percent above that.

CHAI R RYAN. That's not ny question. M
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guestion is we're talking that a fuel burnup credit
is not allowed now because there are uncertainties
in data --

MR. HODGES: Right.

CHAI R RYAN: -- for radionuclides.

MR HODGES: Yes.

CHAI R RYAN: \What data, what
radi onucl i des and how bi g?

MR, HODGES: Oh.

CHAIR RYAN: What is it? 1Is it cross
sections, is it --

MR HODGES: It's on the cross section.
Sorme of the Staff --

CHAI R RYAN. There are neutron poi sons
in the fission product inventory, so is what you're
telling nme you don't know the neutron poi son
i nventory well enough?

MR. HODGES: Both inventory and cross
section itself.

MR RAHIM: This is Meraj Rahim, NRC
Spent Fuel Division.

What he is referring to is unquantified
uncertainty with respect to sonme of the isotopes.
And as Wayne indicated, there has been a case that

the way to approve that has gone beyond acti ni de
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only and the applicant quantified those uncertainty.
There are still some isotopes that have not been
guantified. You know, the fission product
technetium sone of the technetium And samarium
149, these are sone of the isotopes. There are 29

i sotopes normally that the applicants go after.
Fourteen actinides, 15 fission product isotopes
normal | y.

CHAI R RYAN: Okay. Now we're getting to
it. W have 15 fission products?

MR RAH M: Yes.

CHAI R RYAN: And of those we're certain
or uncertain by what? An order of magnitude? Five
orders of magnitude? Wat?

MR RAHHM: Right. There are sone
i sotopes like cirium 244 that you will see, you
know, the uncertainty was 100 percent. They could
not figure out why they were off, so they're not
taking credit for that one.

W gave themcredit for sonme of the
i sotopes that they had quantified with enough data
over the range of enrichnment and burnup.

CHAI R RYAN: But | nean a 100 percent
error in anericium for exanple, doesn't trouble ne

so nuch because you can al ways deal with that as a
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range of values or a conservative val ue or whatever.
So huge uncertainties in data for sone nuclides
doesn't really nail down to ne that it's a not
doabl e problem | still think it's a doable problem

MR. HODGES: Well in a public neeting,
and we're in a public nmeeting now anyhow, and the
nunber he's tal king about were in a proprietary
report.

CHAI R RYAN: kay. No, no. |'m not
asking for proprietary information.

MR HODGES: So we can talk in terns
around it. But it's going to be difficult for ne --

CHAIR RYAN. But it's not -- the nessage
|"'mtaking away is it's within a doabl e range of
problem It's not intractable?

MR. HODGES: No. One vendor has already
been through the process, have gotten credit for it
and it's better than actinide only. 1It's just not
as good as if you didn't have the |arge
uncertainties.

CHAI R RYAN: Thank you.

One last quick question, if | my. And
that's on consequence and probability. |'mtaking

away from your presentation, Wayne, that your
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uncertainty is mainly about consequences as opposed
to probability of an accident?

MR HODGES: Yes. Wien | was with the
Staff we tried to do a scoping study on the
consequences. It's not a sinple thing to do. It's a
very dynam ¢ probl em

CHAI R RYAN:  Yes.

MR. HODGES: And |I'm not aware of anyone
who has done a decent anal ysis of the consequences.
So we can talk in general terns about it, but it's
just not well known.

CHAI R RYAN: That surprises nme a |ot.
nmean, we've bashed casks with lots of stuff over the
years.

MR. HODGES: Oh, yes, we've done a |ot.
But that was not making themgo critical. But the
difference is -- | nean, we know type of behavior if
you run a train into it, if you drop it, you do a
bunch of other things. But when you have a situation
where you take away the boron that's in the
cani sters that you no | onger are going to be
subcritical, but with water in there.

CHAI R RYAN:  Yes.

MR. HODGES: And so you're |ooking at

not a current design, but a new design that's taking
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advant age of noderator exclusion. And now you put
water in there where it can go critical. [It's going
to surge and likely it's going to sit there and
cycle. So it's going to go critical, it's going to
gui ck spew the water out and if water can get back
in, it's going to cone back in and you're going to
see a cyclic phenonmenon. And trying to predict what
goes out in that cyclic phenonenon, and just how
severe it is, that's not a sinple problem

CHAI R RYAN: Yes. And whether it bl ows
apart or stays cyclic and all that. | understand al
t hose issues.

MR HODGES: Yes.

CHAI R RYAN. Okay. Well, that's enough
for now. Thanks.

MR HODGES: Yes.

MEMBER VEI NER:  Ji nP

MEMBER CLARKE: Just a clarifying
guestion to nake sure | understand your use of risk-
informed. | was trying to see if you had it on a
slide, but I"'mnot finding it.

The question is you believe, if |
under st ood what you said, that the noderator
exclusion is risk-infornmed, is that --

MR. HODGES: | believe to use that woul d
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be a risk-inforned --

MEMBER CLARKE: To use that --

MR. HODGES: You're considering risk
i ssues in what you allow and you don't allow.

MEMBER CLARKE: Okay. And just to follow
up on that, as | understand it the situation nowis
case- by-case and you woul d encourage risk-inforned
to be not case-by-case but in every case?

MR. HODGES: Well, case-by-case so far
has been zero.

MEMBER CLARKE: Right. | understand.
noticed that, yes. So there are advantages to not
doing it on a case-by-case --

MR. HODGES: | think, you know, part of
the problemis the argunents that you woul d make for
a DOE cani ster, say, noderator exclusion are very
simlar to the same argunments you woul d nake for a
commercial field canister. And if you allowit in
one and you don't allow it in the other, you have an
equity issue. And so it may be a matter of being
equal |y tough on everybody.

MEMBER CLARKE: That's hel pful. Thank
you.

MEMBER VEI NER: | have just one

clarifying question. Wat do you nean by |arge

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

74
transportation cask? |s that a 21 assenbly cask, a

MR. HODGES: Gkay. They're generally for
PWRs, a 32. For BWR it would be in the 68 or so
range. |f you got down to 24 or |ess, you wouldn't
need noderator excl usion.

MEMBER VWEINER: | see. So this the extra
|arge rail casks?

MR HODGES: Well, the ones that are
currently being narket ed.

MEMBER VEI NER:  Thank you.

MEMBER CLARKE: |If | could follow up on
that. As | understand it, that's bigger than the
TAD, is that --

MR. HODGES: The TAD i s proposed to be,
| think, 21.

MEMBER CLARKE: Twenty-one and 44 |
t hi nk, somewhere around there.

MR. HODGES: Right.

MEMBER VEI NER:  Thank you.

Qur next speaker -- where is he?

Everett Rednmond from NEI. And wi thout further ado -
- oh, | should nention that TomH Il is on the
speaker phone. And for his benefit |I'll repeat what

| said before while Everett is getting set up. There
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will be a round table discussion at the end of this
segnent of the program So |'ve asked people to
hol d nost of their questions until then.

And wel cone. Everett, it's all yours

MR. REDMOND: M nane is Everett
Redrnmond. |I'mwi th the Nuclear Energy Institute.
Just for a little bit of background, |'ve been with
NElI since Cctober. Prior to that | spent ten years
with a dry cask storage vendor doing |icensing work
and shi el di ng anal yses.

Wayne has al ready given you a di scussion
on noderator exclusion and a little bit of
information in that regard. |1'mgoing to expand
upon what he said and tal k about what we view as a
generic issue in the industry here.

Currently high density dual purpose
storage cani sters are being | oaded. And for
reference here, high density neans 32, approximately
32 pressurized water reactor assenblies as opposed
to 21 t 23 pressurized water reactor assenblies
within the same canister volune. So the size of the
canister is the sane. So the 21/24 or 32, it's al
t he sane physical size, sane rail cask. But we're
tal king high density here.

Because of differences in anal yses
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t echni ques between storage and transportation, it's
not cl ear whether these high density dual purpose
canisters will be acceptable for transport.

These dual purpose cani sters have been
designed for both storage and transport. They' ve
been anal yzed for thermal, structural and shi el ding
purposes. But as | said froma criticality
perspective, the techniques are different in Part 72
and Part 71 resulting in the contents being uncl ear
for transport at this point in tine.

Now t here's two ways to deal with this,
and ' mgoing to elaborate on these as | go through
the tal k. Mbderator exclusion is one, or enhanced
Part 71 burnup credit is the second. And either one
of these woul d provide an assurance that these
canisters will be transportable at some point in
time in the future.

Now | understand the purpose of today's
talk is noderator exclusion, so I'mnot going to go
into detail on the burnup credit. But | just nmention
it here because it's inportant to understand the
context of the issue that we're tal king about.

What we see here is a conparison of
| oading requirenments. In Part 72 when you | oad a

storage canister, the criticality analysis is based
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on fresh fuel and full credit for soluble boron
Typically high levels of soluble boron 2,000 ppm
plus. And that results in basically a | oading
criteria that says 5 percent fresh fuel any burnup.
That's represented here on the right with the dashed
black line. So anything to the left of that, any
burnup versus enrichnent conbination is acceptable
for loading into a storage canister at this point in
tinme.

Now when you go to transport it,
currently with the exception of the cask vendor
that's al ready recei ved sonet hi ng above |1SG 8, |1SG 8
require actinide-only burnup credit. And you end
with a burnup versus enrichment curve which is shown
in the red dashed line there.

Now, as you can see here there is a big
di fference between what is transportable, which is
to the left of the dashed line and what is permtted
to be | oaded, which is to the left of the solid or
t he dashed bl ack |ine.

Now what |'ve done here is to popul ate
this figure with the Westinghouse 17 fuel data,
burnup versus enrichnent data. This is taken out of
t he DOE RW8-59 database from 2002. And what we can

see here is that what's to the left of the red
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dashed line is 21 percent of the population. But

fuel is currently being |loaded into the high density
DPCs from any of the assenblies that are |isted
here. So we have situations where canisters are
bei ng | oaded now that nay or nmay not be
transportable if that red dashed line is not

al t er ed.

Now t he reasons utilities are doing this
is because it's really not practical to sinply
choose fuel assenblies fromwhat's to the left of
the red dashed line. There's requirenents as far as
heat load in the spent fuel pool and spent fuel pool
managemnent issues that cone into play. So it's not
practicable to sinply choose fromthat snmall subset.
So we have cani sters that are being | oaded now t hat
come fromthe entire popul ati on here.

Now t o qui ckly sunmarize the issue then
and | haven't touched on it before, but we have Part
50, Part 72 and Part 71 all have different
criticality analysis requirenments, different
criticality analysis nethods. And the result is fuel
that is currently being |loaded in the high density
DPCs, fuel that is currently stored in the spent
fuel storage racks and the spent fuel pool nmay or

may not be acceptable for transport once Part 71
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I icense anendnents are submitted and approved.

Now how do we fix the problenf? As |
nmenti oned, one option is Part 71 criticality
analysis to be aligned with Part 50, basically
analyze it the same way you do in spent fuel pool
If it's acceptable in the spent fuel pool, it'll be
acceptabl e for transporting the cask. That does not
requi re rul emaki ng.

The second option would be to recognize
noder at or exclusion or |eaktightness, and I'll talk
about that in just a second, in |icensing basis.

Now there's in ny view here two ways to
do noderator exclusion really. There's one
noder at or exclusion fromthe inner canister. So in
our case we're tal king about the dual purpose
cani sters, the welded canisters that's inside the
st orage overpack

DCE Idaho is going to talk shortly about
their standardi zed canister, which is also inside of
transportation cask. So this is noderator exclusion
fromthat canister. That does not require
rul emaking, in my view, anyway. 71.55(h)
requi renent says that you nmust flood the contai nment
system It doesn't say you have to flood all free

volunme within the containment system And then it
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goes on to tal k about the nopst credi ble extent.

The second option woul d be noderat or
exclusion fromthe contai nment system which would
clearly in my view require a rul emaki ng since
71.55(b) says you nust flood the containnent system

O we could do a combi nation of the
bot h. For exanple, apply Part 50 burnup credit
nmet hodol ogy to Part 71, but recognize that as far
defense-in-depth the canisters are | eaktight and
that you won't get water in it. So you're doing your
anal ysi s based on burnup credit, assum ng water, but
you're recogni zing the fact that they' re | eaktight.

Now t hese canisters, a |lot of the wel ded
cani sters for your information are considered
| eakti ght fromthe purposes of radiation |eading out
during an accident scenario. But they're not
consi dered | eaktight for the purposes of water
coming in during an accident scenario. So that's a
different condition there.

And | should say -- back up for a second
because | just misspoke a little bit. |1GS-19 does
tal k about noderator exclusion and the Staff has
outlined a manner in which a vendor could apply for
noder at or excl usion during transport, during

acci dent scenari o. But | have not seen an instance
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where the Staff is willing to consider noderator
excl usion or consider the |eaktightness of the
cani ster when tal king about burnup credit as a
def ense-in-dept h measurenent, defense-in-depth
approach. And so to us if direction fromthe
Comm ssion is needed, for exanple, to be able to
consi der | eaktightness and defense-in-depth, then
that's what we woul d urge.

Now t o qui ckly summarize, in our view
SFST shoul d consider all options for ensuring that
fuel | oaded in DPCs is approved for transport. And
NElI believes that generic | oading transport issue,
whi ch | described, can best be solved by permtted
Part 50 burnup credit for transportation. And, as |
said before, this can be acconplished by rul emaki ng.

W al so believe that DPC | eakti ght ness
shoul d be recogni zed for defense-in-depth if that
hel ps provide sone alleviation to sone of the issues
in the burnup credit world. And we would certainly
wel come the opportunity to come back and di scuss
burnup credit in nore detail at a later tine. | know
we touched on it alittle bit in Wayne's area, but
it's not the purpose of today's neeting so we
certainly would wel cone that opportunity to dive

into that in nore detail
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That's what | had to say for today.
MEMBER VEI NER:  Wel |, thank you. And
since you've been so acconmodatingly brief in your

presentation, thank you. W do have tinme for

guesti ons.
Dr. d arke?
MEMBER CLARKE: | don't have any.
MEMBER VEI NER:  Dr. Ryan?
CHAI R RYAN: And maybe this we'l|l save
it for the round table, you can think about it. |If

you were to include burnup credit in your thinking,
coul d you give us any sense of what contribution to
conservatismwith a lack of criticality, however you
want to ook at it, would cone from burnup credit
ver sus noderator exclusion? Just naybe you can
t hi nk about that, and that'll be something we can
ask all the panels. Because it would be helpful to
the Committee to get a sense of where's the rea
val ue added for each issue and which is the one that
would likely if risk-inforned as Wayne suggested do
a better job of nmaking the whole process risk-
informed. So just a thought.

MR. REDMOND: That's an excel |l ent
guestion. BE happy to discuss that.

CHAI R RYAN: kay. G eat.
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MEMBER VEI NER: Al |l en?

VI CE CHAI R CRCFF:  No thanks.

MEMBER VWEINER:  Bill?

MEMBER HI NZE: Perhaps this is better in
the round table, but what evidence do we have that
we can really achieve | eakti ght ness?

MR REDMOND: There's a standard |SG
that tal ks about wel ded canisters for, again, for
t he purposes of radiation com ng out of the
canisters. I'mnot a structural engineer so |I'm
afraid I'"'mnot able to go into too nmuch detail in
that regard. The Staff could actually probably
answer that better than | could. But there is an | SG
that for the purposes of containnent anal ysis talks
about the canisters being |eaktight.

MEMBER HI NZE: And just so we're on the
same page, everyone, you're saying radiation
| eakage. You really nmean radioactive nmaterial ?

MR. REDMOND: Radioactive material,
correct.

MEMBER HI NZE: Yes. Ckay. | just want to
be cl ear.

MR. REDMOND: Ri ght.

MEMBER HI NZE: Well, let's hold that off

and ask that question.
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MR. REDMOND: Ckay.

MEMBER VEI NER: | have one question. If
you go back to your slide 4, could you pl ease.

MR. REDMOND: Ckay.

MEMBER VEI NER:  Woul d burnup credit
accomodat e all of these casks that are between your
transportabl e and | oadabl e curves? 1In other words,
t hat whol e bunch that's to the right of the
transportable but left of --

MR REDMOND: If | -- let nme check
sonmething here. If you don't mnd, I'Il just junp
ahead into the additional information because | have
to figure the answer to that question.

MEMBER VEI NER:  Yes.

MR. REDMOND: COkay. Wiat you see here
is a figure that shows different | oading
requi renents. And what we have here is, again, the

Part 72 is shown here. Ch, I'msorry. The Part 72 -

CHAIR RYAN: You'll need to use the
stand up m crophone.

MR. REDMOND: | apol ogi ze. Thank you.
|"msorry for that.

We have the red dashed |ine here which

is the Part 71 1SG 8 again and 21 percent are to the
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left of that. We have the black Iine here which is
Part 72. This red dashed line is the requirenent
that is developed in Part 50 that the spent fuel
storage racks are licensed to. So a high density
spent fuel storage rack, which | ooks essentially the
same in many cases to the high density 32 canister
casks that are being | oaded now, covers nore than 95
percent of the fuel assenblies out there.

So basically you're pulling fue
assenbl i es out of your spent fuel pool, your high
density rack, this population here and you're
putting theminto your high density canister. And
i f the anal yses nethods were the sanme, again, 90/95
percent or nore of the assenblies would be
acceptable for transport. The only issue that the
vendor -- the utilities would have to worry about is
this popul ation here, which in many plants are
stored in like typical Region 1 style |ow density
casks. But, again, the Part 72 requirenents actually
permt you to |oad any of those assenblies.

MEMBER WEI NER:  So that al nost all of
your assenblies that would not be transportable
currently woul d be under the burnup credit?

MR. REDMOND: Right. And in fact |

woul d say this but not with certainty, but | believe
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it isunlikely that utilities would be |loading this
popul ati on down here anyways because they tend to
want to get the higher burnup, hotter fuel out of

t heir pool s.

MEMBER VEI NER: | see. Thank you.

Qur next speaker for this session is Dr.
Al bert Machiels. | hope |I have pronounced this
correctly. FromEPRI, Electric Power Research
| nstitute.

And | would point out while Dr. Machiels
is getting set up, that there are additional slides
in everyone's handout that we thought there m ght
not be tine for presentation. But they have

addi tional information that people may want to | ook

at .

DR. MACHI ELS: Good afternoon. My nane
is Albert Machiels. [|'ma Senior Technical Manager
at EPRI .

And first of all, I would |like to thank
the Committee for the opportunity to present a few
considerations related to criticality in the conpl ex
of transportation of spent fuel.

Personally |'ve been involved in this
area since the late '90s when the NRC i ssues a

nunber of circled I SG or interimstaff gui dance.
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And for the first three year we essentially work on
the storage side of the equation. And since 2002
when the storage issue was essentially resolved, we
have been working on topics related to
transportation.

And we have worked on topics related to
burnup credits, cladding integrity, risk and so on.
And we have produced one report which | have
presented to the Committee on noderator exclusion
t hat we produced about a year and a half ago. And |
will not cover that report because | think it's not
really technical nature, it's nore of an options
that the regul ati ons have at the present tine. And
you will see a |lot of parallel between that specific
report and the content of the presentation that was
provided to you earlier by Ms. Osgood.

What | would like to do then is try to
tackl e a nunber of issues related to the discussions
here, but nore responding to the request that were
made and then enailed to nme to | ook at the risk
equation as well as sone issues related to the | ack
of cladding integrity, the reconfiguration what
roles it nmay play.

Now, first of all, we're going to talk

about spent fuel and | would like to give a
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perspective here which could be a little bit mybe
different fromsonme of the previous speakers.

Spent fuel is a material which has to
fulfill its function. That neans when it cane into
the reactor it has a specific purpose, a |ot of
reactivity. Wien it canme out of the reactor, nost of
that reactively was used. And so fromthat point of
view when we |look at criticality there are a | ot of
consi derations which nmake absol ute sense in a very
ri gorous nmanner when you | ook at shipping enriched
urani um or plutoniumor fresh fuel. But the sane
consi derations may not necessarily be directly
rel evant or directly applicable to the same rigor to
spent fuel

Spent fuel comes with its burden of
i sotopes and fission products which acconpany the
residual reactivity. And whether you take credit or
not for it explicitly, it is there. ay. So
essentially spent fuel it really doesn't have the
same potential for criticality conpared to sone
ot her species |ike highly enriched uraniumor fresh
fuel and so on. So that's one consideration to keep
in mnd.

In the U S. there has been a nunber of

program Crash testing exanple of Sandia at the top
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where a train collided with a truck carrying a spent
fuel waste. And there has been al so included -- |
basically took froma website, sone information
about the experience in the U S

And what has been always fairly typica
is that the waste package itself has behaved
extrenely well in this process. But you can see that
if we look at another part of the risk equation that
we'll be discussing a little bit later and as Wayne
Hodges has already presented is that there are risks
whi ch are not radiologic driven. And you can see
that in the top picture as well as the existing
experience is that the human body is not designed to
performvery well in this type of accident should
t hey happen. And at the present tinme, the only
really negative inpact of transportation has been
one casualty which resulted fromthe accident
i nvol vi ng one of those.

So the record from a radi ol ogi cal point
of viewis perfect. Qobviously, there are risks which
are typical with transportation.

So what | would like to do, and this is
nmy bottomline, so | didn't know exactly how rmuch
time | had, so at least | want to | eave a nessage is

t hat based on NRC and EPRI sponsored study, the EPR
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conclusion, | don't want to msinformyou, this is
not the NRC concl usion. Based on a piece of
informati on we have taken from NRC work as wel| as
some EPRI work, is that the criticality risk during
transportation are essentially zero. And we will try
to quantify that a little bit nore.

And | will also argue a little bit
|ater, that -- but the question is the
reconfiguration effects, that means sonebody doesn't
keep geonetry as a result of an accident, that those
really can be dism ssed because of a number of
configuration is that when we assune physi cal
unreality in representing some reconfiguration, that
doesn't even lead to a criticality configuration.
And al so when we tal k about property of claddi ng and
so on, we are really in the realmthat if we talk
about high burnup fuel and if for sone reason there
is alot of reactivity left in that spent fuel, it
is not high burnup to start with. 1Is that the
cl addi ng properties obviously were not irradiated to
the design level and that neans the cladding
property fall well within the bounds of what we know
at the present tinme. So fromthat point of viewif
you really have a degradati on nmechani smthat woul d

| ead to some concern about reconfiguration, it is
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very likely that if it's only operative when the
burnup is very high at a tine where essentially the
reactivity of the fuel is extrenely | ow conpared to
somet hi ng which would have a ot of reactivity left,
t hen obvi ously the spent fuel would not be

cl assified as high burn.

So fromour perspective of this, from
the EPRI perspective we believe that there is an
opportunity to rationalize the regulations or their
interpretation which could result | believe in over
risk to the general public as well as reduce the
effort, time, results for obtaining regulatory
approval .

Thi s has been covered in quite a bit of
details previously. And has been nentioned already,
t he enabl i ng technol ogi es of noderator exclusion and
burnup credits.

|'"d like to add a piece of detail with
regard to burnup credit which | think may provide
sonme information to Dr. Ryan here.

That's mnmy perspective. There is
typically a disconnect between the criticality
comunity which is responsible for enforcing the
rules of criticality and the reactor physics

comunity that operates the reactor.
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The reactor community that operates the
reactor use codes and they don't necessarily | ook at
each isotope individual. They | ook at groups of
i sotopes. And so they have a way to handl e that.

Now the criticality conmunity has a
di fferent approach. Is that they | ook at each
speci es, each nuclide individually. And then you
have to ascertain what is the concentrati on and what
is cross section, the worth in some context. And
systematically then you have to account for the
uncertainties in those area as well as taking into
account any bias of the methodol ogy that you use.

So as a result of that this nethod nakes
a |lot of sense when we tal k about highly enriched
urani um or plutonium you deal with a limted nunber
of nuclides and the potential for criticality is
| arge, so you'd better be averse. Wen you talk
about spent fuel, which was as nentioned,
considering up to 29 isotopes, you can see that the
uncertainties can overwhel myou very rapidly. Is
that even if you know t he behavi or of integral
manner when you start splitting and addi ng
systematically the uncertainty int he sane
directions, you basically eat a |lot of the margin

that you actually have. Ckay.
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So this is really the challenge for
burnup credit is to be able to essentially coll ect
the data with regard to concentration and worth of
t hose fission products and in the manner that you
can build the statistical analysis comng with
reasonabl e | evel s of assurances with regard to the
uncertainties. And that's not easy.

Taki ng spent fuel, setting it in the hot
cell, doing an analysis is very expensive, to start
with. There are the error of the analysis itself.
And so just the conbination by which essentially you
don't get essentially the benefits that you woul d
like to have.

The practical approach for burnup credit
has been to try to limt that to a nunber of fission
products for transportation with basically the
bi ggest bang for the bucks. But even thought, these
are not trivial issues.

So now !l would like to talk a little bit
about risks. And there has been a fair amount of
wor k whi ch has been sponsored by the NRC with regard
to risk in transportation of spent fuel.

| think that's it.

The risk has essentially focused on the

radi ol ogi cal consequences and the normal as well as
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accident conditions. Criticality risks have not
been tackled to any extent because the assunption
has been we are going to assune that that spent fuel
is actually behaving like fresh fuel. And so from
that point of viewthis is a totally incredible
event to assume criticality, so we are not going to
include that in the risks.

And t he non-radiol ogical risk haven't
been formally assessed except indirectly through
Part 51 where there is some environnental aspects
for nucl ear power.

Now, know that already a hint is that
under accidents conditions when we | ook at the risk
fromthe point of view of rel eases of radio active
mat erial fromthe package into the environnent,

t hose risks as perforned under this study here

i ndicates that they are very low. That neans that
not much escapes out of the package. And if you take
the logic that if not much escape, not nuch can get
in either, okay, when we tal k about the water
potential, water intrusion into the package.

Now, we have presented over the past
several years sone basical ly back-of-the-envel ope
calculations of risk to the Staff. And nore recently

than | ast year we decided to do a better docunented
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and also a little bit nore rigorous approach. And
the bottomline is that, and it's witten
explicitly, is that the probability of any
criticality accident over a total of many shipnents
is that estimated to be very low, which is
essentially negligible risk.

Qualifiers is that we're tal ki ng about
comercial spent fuel. W' re not tal king about
research reactor fuel and so on. We didn't | ook at
t hat, obviously.

W focused on railroad shipnents, which
is anticipated to be by far the nmeans for
transporting spent fuel.

And we | ooked as a reference 32 assenbly
package. That neans that when we'll talk about
m sl oadi ng, potential for msloading, there are 22
opportunities basically for msloading into such a
package.

And obvi ously the anal ysis al ways
depends on the experience of the analyst. And |
think we believe that we have a very credible
organi zati ons, ABS Consulting and Dykes being the
mai n principal investigator.

So froma risk perspective the logic is

fairly sinple and the nunbers are there. But you
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basically go through a process of estimating the
probability or the frequency of an accident and then
in that if an accident occur, what is the
probability that accident will be severe enough such
that it will punch sone kind of a defect through the
different |ayer of the contai nnment confinenment. And
on top of that then you have to assune that there's
a probability that there will be sonme water present
such that the water can intrude into the package.
Now having said that, if you have water
which is intruding into the package, that doesn't
nmean that you have a criticality accident,
obviously. On the contrary. You have a criticality
accident only if you have sonmething in the package
that's not supposed to be there and in the quantity
which is sufficient for bringing the whole systemto
a critical point. Because we have | oaded the package
in such a way that it was not going to be critical.
So fromthat point of view then, you have to take
into consideration what is the probability assum ng
t hat acci dent severe enough and water present, what
is the probability that when water gets there that
you have actually enough reactivity in the package
so that you would have a criticality event?

So the analysis that we did was fairly
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rigorous with regard to estimating m sl oadi ng of the
m sl oad of a spent fuel cask. And that's basically
by reference to the practices of a nucl ear power

pl ant, three way comuni cation, video, a
verification of whether it's independent or not
making it a little bit of a difference.

The train accident per train mle, this
can be obtained directly fromthe Federal Railroad
Adm ni stration and the NRC used the sanme sources,
obviously. This is directly fromwork fromthe NRC
what is the probability of an accident which is
| arge enough to create a defeat into the packages
and water present directly fromwork perforned by
the NRC that Wayne has already referred to.

And then we al so assigned a probability.
Just subjective here. This nunber is subjective
here, which says that given that we have the
acci dent and the presence of water, given there has
been sone msload what is the probability that the
msload will result in a criticality accident. And
| will try to justify these nunbers a little bit
later. But we believed that those are all on the
conservative side. And I'll hopefully say why |ater.

Then we assume a nunber of train mles

per shi prment about 2000 mles. Frequency, then you

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

98

can calcul ate essentially the frequency of
criticality accidents per shipnent as well as any
nunber per year as a total of accident. And you get
t hose nunbers, which are very | ow i ndeed.

Now et me try to justify here why if
you have an acci dent which result in danage and
wat er and you have m sload on top of that, why this
is not acriticality accident. Wll, there are two
t hi ngs.

One is that we have done a nunber of
cal cul ati ons which shows that this is the k-
effective. And you have criticality when that k-
ef fective becones equal to one. And then this is the
val ue when everything is supposed to be as desi gned.
W' re tal king about five percent enrichnent and 45 -
- so you have a k-effective between .85 and .9

And then you introduce msload. This
curve here indicates that we're m sl oadi ng sonet hi ng
whi ch has a burnup not of 45, but 25. And that neans
we introduce nore reactivity. And then you can see
the progression in the k-effective. And you can see
that in this case it never even get close to the
criticality |evel

The bi ggest bang for the buck fromthat

point of viewis to be able to | oad essentially, to
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put a fresh fuel into your cask. Then you can have a
substantial junp here, and that you can see that
after one msload, two msload, three nisload you
woul d be over the criticality region.

CHAIR RYAN. I'msorry. Just to be
clear, the red line is fresh fuel and the blue is 25
nmegawat t - -

DR MACHI ELS: Yes. Yes. The red line is
m sl oadi ng one, two, three, four, five and so on
fresh fuel assenblies. And the blue line is |oading
one, two, three under burnup. Under burnup.

CHAI R RYAN. kay. | got you. Thank
you.

DR MACHI ELS: Now the NRC woul d use a
di fferent approach. They would not show a curve
like this. They would say let's start to the
conditions of .95 and let's see what would result
into a potential criticality event. So if you nove
all those curve here the only tine you can go beyond
the criticality level, the only tine is when you
load a fresh BAR with five percent enrichment. |If
you | oad for sonething which |less than five percent,
i ke four percent, three percent, it takes several
of those to get there.

And so that's the reason why we picked
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this probability | ess than one and somewhat
subj ectively, but I think we really believe it's
actual very conservative.

But now if you | ook at the picture here,
this is fresh fuel assenblies here. This is once
burned fuel. So froma point of view of human
error, you can see that first of all that there is
guite a hint to the person | oading the assenblies
that they don't | ook the same, obviously. And
clearly each of those assenblies about a mllion
dollar worth, they are special babies into the pool.
On top of that in nost cases is that spent fuel
assenmbly -- fresh fuel are not present in the pool
when they do cask | oadi ng. Because when you do cask
| oading, it's not your refueling time. It's
basically prepare -- refueling. And fromthat point
of viewthe fresh fuel is into its proper place,
which is not in the spent fuel but into -- which is
in dry storage.

So there is a nunber of reason, as you
can see, that the fact that we have very | ow
probability of accident resulting into damage to a
cask coupled with the fact that there has to be sone
water. On top of that is not because you bring

water into the package that is going to go critical
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Now this is the potential reduction in
shi pment by using a 32 versus a 24 cask assenbli es.
And if you instead of loading all into 24, you could
| oad 20 percent of the -- or 40 percent or 60
percent or 80 percent or 100 percent based on this
nunber of assenblies here. And you can basically
calculate fromthis straight curve the reduction in
t he nunber of shipnents.

Now t his was as was held by my co-worker
John Kessler on this one, and really it was really
kind of a very rough conparison which says that this
is the risk fromcriticality based on the nunber
that | just showed you extracting data fromthe
final environmental inpact statenent on Yucca
Mount ai n, we basically conpare basically the risk of
criticality versus the radiological risk. And the
risk of criticality, I mean we're tal king about very
smal | nunbers here, but the risk of criticality from
a public safety point of view are nuch |arger than
the risk -- excuse ne. The nonradiol ogi cal risk of
hurti ng people are rmuch larger than the risk from
criticality. So this is certainly not enough in ny
situation. And fromthe point of view of reducing
ri sk, reducing the nunber of shipments is really

what does the trick
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Al right. Nowl would |like to tackle
the other part, which is the high burnup issues.

You have heard that NRC is confortable with
transporting fuel which has a burnup up to 45. But
there are sonme concerns about the behavior of the
cl addi ng when the burnup is greater than that.

And | will not go into the details here.
But if we wanted to go in the details, that would
take too nmuch time. But let ne sinply say that we
di scussed this issue with the Staff numerous tines,
and we have actually a joint programto | ook at some
of those issues. And |'ve docunented sone of the
result here.

What | would like to do is just taking
nore or |less the comopn sense approach by | ooking at
a report that was sponsored by the NRC. And it says
what is the maxi mumincrease in k-effective when you
assurme a nunber of reconfiguration, first of all.

So I"'mnot trying to even to figure out what the
i kelihood of those reconfiguration.

And | will warn you that there is a
statenent by the author that of those scenarios
consi der go beyond critical conditions, as you wll
see, they represent a theoretical |imt on the

effects of severe accident conditions.
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Now there are three tables there with
nunbers, and | crossed out those two because the
assunption is fresh fuel. And as nmentioned, we're
not talking with fresh fuel. W're talking about
spent fuel

Now i f we | ook at the spent fuel
assenblies and put water, it's close to optimumwi th
regard to the ratio of water to the fuel. But not
quite. [It's under nuch rated. That neans if you
bring nore water, it will actually beconme nore
reactive. So in this case what we do is that we
extract one rod fromthe assenbly, and as a result
of extracting that rod the water comes there and
adds sone reactivity. The effect is very small

W didn't do it, GCak Ridge did it, sone
kind of a random process of trying to optim ze what
is the biggest effect by taking rmultiple rods, you
can see that the effect of the k-effective is stil
very snal | .

This one is very strange. This one is
that you take the cladding off but you | eave the
pell ets stacked. GCkay. So that means that the
cl adding now i s renoved and you put water where the
cl addi ng was, and what additional water essentially

then result in additional noderation. And that's
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why, you know, those go beyond credible conditions.

You can see that the effect is .03.

This one is very strange as well. This
one is fuel rubble where you have the pellets of the
fuel actually floating in two waters. The water is
the density of about one, the pellets have a density
of ten. It doesn't matter. It's arranged in such a
way that they're systematic arrangenent to get the
maxi mum  So agai n somet hing which is not very
credible. And effect pretty small

Assenbly slips eight inches above or
bel ow neutron poi son panel. This is a design
consideration. | think that there's no reason to
allow this and the vendors of these data --
basi cal | y have about an inch of play.

And this is a variation of pitch where
you systematically pull the rods apart.

Now |'m going to cover this one in the
next slide, but you can see that if you started from
.95, none of those cone over the threshold -- or up
to one over the threshold. So even assum ng
reconfiguration, which doesn't belong to the real
worl d, you don't end up with a critica
configuration.

And this one is the one where you
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systematically increase the pitch. You can see that
the reactivity increase and then at one tinme the
only way to keep increasing reactivity is to
basi cal | y change the di nmension of your cask because
you're starting separating the rods, and obviously
that can happen only until you reach a physi cal
l[imt. And then at one tinme here either you have to
remove sone rods and then your activity goes down,
or basically you have to increase the size the cask
which is again not a very realistic approach

So ny conclusion is just focusing on
those two parts is what have we | earned based on NRC
work that we use as much as possi bl e because the
credibility that goes with that work within the NRC
as well as sone additional EPRI work, that the
criticality risk during transportation are
negligible and are the result of tw factors. First
of all, the intrinsic properties of the spent fuel,
it's spent fuel. And second of all on the extrinsic
properties of the package, which is a very sturdy
package.

And | think that the reconfiguration
ef fects has been sonethi ng which has been bl own out
of proportion in ternms of the inpact that it has

because even assum ng nonphysi cal reconfiguration,
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we do not reach a critical configuration. And as
nmenti oned before, is that when we tal k about high
burnup if you want to | ook at how rmuch reactivity
you can introduce, that neans that your cladding
obviously hasn't been irradiated to this |evel.

So fromthat point of view | think this
is what | would like at least to | eave for your
consideration is that there is sonme kind of a risk
framewor k, and obviously it would be subjective
guestions and these type of things which indicates
that we have achi eved extrenely low risk at the
present time. Very low And if risk is our main
perspective, there are ways to inprove it by
essentially trying to reduce the nunber of
shi pments. And that would reduce at the sane tine,
not only |ower risk but reduce all the factors that
we indicated |ike econony, and this type of thing,
ALARA and so on.

Thank you for your attention.

CHAI R RYAN: Thank you.

MEMBER VWEINER:  Bill?

MEMBER HI NZE: Do your cal cul ations
assunme that there's full saturation of the
cont ai nnent ?

DR MACHI ELS: Yes.
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MEMBER HI NZE: Have there been any

calculations for only partial, and it is a |linear
function or how woul d that change?

DR MACHI ELS: There has been a
calculation in the past by the NRC and it showed
sone different level of saturation in ternms of the
anount of liquid in the water.

W didn't do that. W did -- we rely on
the really obvi ous cases.

MEMBER HINZE: Is it strictly a linear
function or is there a critical |evel of water?

DR MACHI ELS: | think there's a
critical level of water, right? Earl woul d no.

MEMBER WEI NER: Earl, say who you are,
pl ease.

MR EASTON: Earl Easton.

W | ooked at this in the past and
typi cal spent fuel is not as burned up on the ends,
so you coul d conceivably get an amobunt of water on
the bottomor top by uprighting a cask and have a
critical slab. So you don't need the total volune
of water. And | don't know, | think there was a
foot or two of water. You mght be able to get a
critical slab.

Now, you haven't analyzed the effects or
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t he consequence of what that m ght do.

MEMBER HI NZE: Do you have any estinate
of whether this would be a linear function. Have
you estimated that? You're tal king about -- about a
ten percent filling of the container.

MR RAHHM: Meraj Rahim, NRC

Normal |y as part of the certification
t he applicant does the k-effective calculation as a
function of the water density, first of all, in
terms of saturation. And nost of the design it
shows at the full density. That's when you get your
maxi mum k- ef f ecti ve.

Wth respect to the water height, there
is for the purpose of the burnup credit cal culation
t hat has been done, but normally you would get a
critical condition if you don't have any of the
hardware. You' ve got one foot bottom under burn.

But normally with the hardware in there if you | ook
at the realistic condition, the system-- | nmean two
ends are kind of coupled in between the burn

section. So it is subcritical under realistic

condi ti on.

MEMBER HI NZE: Thank you.

DR MACHI ELS: And that's what we
enphasize in our -- is the realistic conditions.
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Except that we didn't take credit for all the
fission products. W only took credit for those
fission products that we needed to receive the
bi ggest benefit.

MEMBER HI NZE: Let nme ask a stupid
guestion. |If the water can get in, why doesn't the
heat drive the water out?

DR. MACHI ELS: Well, obviously, you
woul d have a vaporization of part of the water in
that heat and it would conme out, obviously. This is
what | think that Wayne was tal king about if you had
acriticality accident, you mght have a cyclic
behavi or of --

MEMBER HI NZE: Oh, that's where the
cyclic-- okay.

MR. HODGES: You have to have a continua
source of water whether it's a river or some other
source. You've got to have a continual source of
water, but it will blowit out.

MEMBER HI NZE: But under a slug function
of water, that would not happen.

MR. HODGES: No, if you just get one
thing it's going to blowit out and that's it.

MEMBER HI NZE:  Okay.

DR. MACHI ELS: But even with
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criticality, you would have that cyclic behavior.

MEMBER HI NZE: Right. Yes. Thank you.

MEMBER WEI NER:  Al'l en?

VICE CHAIR CROFF:  I'Il wait. Thanks.

MEMBER WEINER: Since we are a little
bit ahead of time, if our next speaker doesn't m nd,
we'd like to have Brant Carl sen present now, and
then we can take a break for the round table
di scussion. |Is that okay with you, Brant?

MR. CARLSEN. Ckay.

MEMBER VEI NER:  Brant Carlson from I daho
Nat i onal Laboratories is our |ast speaker in this
sessi on.

MR CARLSEN: |'mBrant Carlsen. | work
for Battelle Alliance as a contractor to the
Department of Energy at the |Idaho Nati onal
Laboratory., And | work in a group that supports
t he national spent nuclear fuel program which is
actually part of the Departnent of Energy's Ofice
Envi ronnment al Managenent. And they're tasked
specifically with identifying the strategies and
t echnol ogi es needed to ensure safe storage and
di sposition of the large variety of fuels that are
t he purview of the DCE

Phil Wheatley is here. He nmanages our
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group. And Phil nay be participating with nme during
t he question and answer peri od.

|'"d also like to acknow edge Di ck Bl aney
back here sitting next to Phil. He's our
representative fromthe Departnment of Energy.

W appreciate the opportunity to be here
today and present our position. 1'd like especially
to thank the Commi ssion for bringing this issue to
the attention of the Commttee, and thank the
Commttee for giving us an opportunity to present
our position and participate in this forumtoday.

And lastly, | think it would be
appropriate for ne to recognize the NRC staff. They
have been very patient in accomobdating with us as
we' ve worked towards trying to identify an effective
regul atory path to accommodate our fuels. W've had
three neetings thus far. | think we've nade great
progress in understandi ng each others issues and
concerns. But we've still got work to do and we're
wor ki ng towards a consensus on this issue.

The objective of our presentation today
is to denonstrate the robustness of our standardized
canister. W really want to focus on our package and
t he confidence we have in that in assuring that the

noderator will not intrude into the package. So we
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will basically spend a fair amount of the tine
sumari zing the analysis and testing that have been
done to denonstrate the performance of our package.

Qur presentation will start by giving
kind of a broad overview of the safety strategy the
Departnment of Energy intends to apply for managenent
and disposition of its fuels.

And we'll tal k about package design and
testing. Specifically we'll show an overvi ew of our
proposed transportation package and sunmari ze the
testing that's been done to denonstrate its
per f ormance objectives on that.

W'l tal k about conpatibility with
current regulations. And we will suggest an
alternative interpretation of the current regulation
that we believe, if accepted, would allow us to
credit the | eaktightness of our package under the
framewor k of the existing regul ations.

And finally, we'll end up with a brief
sumary and reconmendati on.

| should point out that | also have sone
backup slides. as did the others, in ny
presentation. And | will try to refer to those as
appropriate as we go through the presentation.

And by kind of an overall context of our
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spent fuel managenment issues, | wanted to show t he
di sposition path.

Now as we retire agi ng storage
facilities and as we prepare our fuels for disposal,
we plan on repackaging theminto a standardi zed
canister. As we repackage those into a standardized
cani ster, for each canister those contents will be
dried, the package will be alerted, it will be
seal ed on | eak check before being placed into a dry
storage facility.

Now, when it's renoved fromthe dry

storage facility the cask | oading operation wll be
a dry loading operation. It'll be transported to the
repository where again they'll be unl oaded using a

dry unl oadi ng operation. And | think it's inportant
to point out that once that fuel is sealed, dried
and ordered a | eak check and packaged away in that
cani ster, we have no intention of reopening that
canister. And we also have no intention of ever
subnerging that canister. Al of the steps in the
life cycle of that canister thereafter are done
usi ng dry operational processes.

Now, if this is were -- 1'd have a
little arrow right here that says "You are here."

W' re standing on the front end of this planning
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scenario. W're trying to come up with the right
package for intramanagenment or for managenent of our
fuels. W want to do it right the first time in the
sense that we want to be able to | ook down the road
and understand the requirenments that will be placed
on this package from each of the subsequent phases
of the Iife cycle. Because as | nentioned, we plan
on sealing that package. W don't want to have to
reopen it. And so we want to make sure we've | ook
down the road and to begin with the end in m nd and
make sure it will neet all of the subsequent needs.

W have succeeded in licensing a dry
storage facility based on our canister design. W' ve
i ncl uded the | eaktightness and t he robustness of the
canister in the safety analysis that's included in
the design and licensing to support the repository
design and licensing. And what we're seeking today
basically is an understandi ng or sonme assurance that
our package here in this canister will be acceptable
for transportation.

Specifically what we're asking is that
t he DOE standardi zed cani ster be recogni zed and
credited as a | eak type boundary during
transportation. In short, we've got a noderator

excl usion. W recogni ze that has not been granted in
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t he past, but we want to point out that we are
proposing a different transportation package, which
"1l show here shortly, and also that the issues
associated with transportation of our fuels are
significantly differently than for comercial fuels.

First off, we have a large variety of
spent fuel. Qur fuels cone fromreactors over the
past 50 years that span a large tine period;
research reactors, test reactors, production
reactors and we've been very creative over the
years. And the result is we have a broad
di stribution of different characteristics of those
fuels. W have a broad range of burnups, different
cl addi ng types, different fuel types, different
geonetries. And |I've summarized kind of the
di stribution of those characteristics in backup
slide nunber 17 and 18, and | won't go ruch further
here. But suffice it to say it's a different ani ma
t han what has been dealt with traditional or
conmer ci al fuel

CHAIR RYAN: Is there a wi de range of
enrichnents, too?

MR. CARLSEN: Yes. Qur enrichments run
fromLAU up to 93 plus percent.

CHAI R RYAN: Right.
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MR. CARLSEN: So we cover the whol e

spectrumthere as well.

Now, if we need to rely upon geonetry
control for criticality, we expect that we would
have to undertake a characterization effort to
obtain a fuel specific nechanical properties needed
for that analysis. That would be a very chall engi ng
undertaking, and in sone cases it's questionable
what the likelihood of success woul d be.

| also want to point out that the
handl i ng practices have altered sone fuel geonetry.
An exanple there is many of our fuels have been
cropped in that we have renoved the end fittings,
we' ve cut off the nonstructural nmaterial to reach
into the fuel assenblies. The purpose for that was
to conserve storage space, but also to mnimze the
nonfuel material which was destined for the
di ssol vers.

Simlarly, our historical records, |ike
our handling practices, were based on the intended
di sposition of our fuel. And up through the late
1980s that intended disposition was sinply to drop a
bucket of fuel in the dissolver. And under that
scenario mai ntaining detailed fuel specific

information -- to structural integrity of the fuel
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geonetry sinply wasn't a primary concern. Now as our
di sposition pack has changed, our fuel handling
practices and our record keeping practices have al so
evol ved.

Several years ago when we realized that
we woul d be disposing of this fuel in an NRC
regul ated repository we undertook a significant
effort to try to gather up the avail abl e dat a,
preserve that to help us with our licensing and
safety anal yses. And we've had a consi derabl e
anount of success. And we have gathered a | ot of
data for these fuels. But that fuel cones froma
vari ety of sources. These sources include
everyt hing fromtextbooks and reactor handbooks to
saf ety anal yses and technical reports. And this
data is very useful for scoping studies and for
doi ng defense-in-depth type cal cul ations. But
because of the non traditional sources, we believe
that if we rely upon this data as our primary safety
basis, that we are concerned that rmuch of it wll
not lead to current QA requirenents.

So based on these conditions we've
devel oped a safety strategy. Specifically as to
base on our safety or mnimze our reliance on fue

specific data for our safety case. W've
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successfully used three different technique for our
repository analyses. The first is by using bounding
anal yses, selecting very conservative paranmeters as
inputs to the anal yses we're able to bound the range
of uncertainties such that all the uncertainties are
wi thin the anal yzed envel ope.

W' ve al so groups fuels. [In grouping
fuel s we consolidate anal yses for a number of
i ndi vidual fuels into one analyses that's
represented by a bounding or representative fuel
fromeach group. Gouped fuels then for each
anal yses based on the fuel performance
characteristics or properties that are inportant for
t hat anal yses.

And when we | ooked at transportation
fromthat perspective to see what grouping m ght be
effected there, it becane very apparent that the
performance characteristics that are inportant for
transportation are radi ol ogi cal shi el ding,
radi ol ogi cal confinenent and criticality safety.

Now t he shielding function is performed
entirely by the transportation cask. W' re not
seeking any credit for the shielding provided by the
cani ster.

But when we | ook at radiol ogi cal
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confinenment and criticality safety, we find that the
| eakti ght barrier provided by our canister does
prevent | eakage of radiol ogical materials com ng
out, and al so as pointed out earlier, that prevents
t he | eakage of noderated coming in.

So we've concluded that the prinmary
performance characteristics for transportation are
the transportation cask and a | eakti ght cani ster
t hat provi des our second redundant boundary within
the cask. So we'd like basically to shift the basis
fromreliance on fuel specific perfornmance
characteristics to a reliance on engineered
barriers. In our case two engineered barriers, that
of the canister and of the cask.

W don't believe we're giving up any
safety in making this switch. 1In fact, we believe
it a nore technically sound strategy. And this is
basi cal |l y because the defense-in-depth that we
formal |y provided by the nonnechanistic assunption
of noderated intrusion into the cask cavity is
basically replaced by the protection provided by
havi ng a secondary | eaktight boundary within the
cask.

So with that in mnd our transportation

package | ooks like this. Now I'll go over the
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details of the canister here in the next couple of
slides. But we basically place our fuels in a
canister that's fully seal weld but it's |eaktight.
The canister's been drop tested to the hypotheti cal
accident conditions prescribed in 10 CFR 71. 73 even
wi t hout the protection of the cask.

We take that seal ed canister and we
slide it into a cask, we seal the cask up and now
it's behind another barrier which has al so been
tested about the Part 71 criteria. And what we have
is a new and di fferent package that | don't believe
has been anal yzed for transportation in the past.

W have two | eaktight barriers, each of which is
tested to the 10 CFR 71 criteria. And this package,
we believe, clearly provided a basis for nmaking a
distinction for noderator intrusions past the first
barrier into the cask cavity and noderator intrusion
past the second barrier, which would be also into
the cavity of the internal canister.

To give you a little bit of a feel for
what the canister |ooks |ike, what you're | ooking at
here is a cross section of an infitting froma
canister. This is the top end section so you can
see the protective features. |It's fabricated

entirely from316 L stainless steel. This is the
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fresher boundary and the wall thickness here. It is
three-eights inch. And we have a protective skirt on
each end, which is basically a build in inpact
absorber that's also three-eight inch stainless
steel .

We have on each end of the canister a
two inch thick inmpact plate to protect the heads of
the canister fromthe penetration | oads that nmay
occur fromthe contents of the canister wthin,

W' ve done extensive testing and
anal yses to confirmthe canister will performits
function. | could talk for a day on the anal yses
that's been done. And what |'ve done is |'ve
i ncluded in back slides nunber 19 and 20 a list of
the references, the detailed testing that's been
done. And we can provide those references and
di scuss those separately if interested.

To summari ze very quickly, we've
devel oped an anal ytical nodeling capability to
predict the material response. W've done materi al
testing to confirmthe behavior of nodeling of the
materials. Specifically we've identified critical
flaw size nmainly to ensure there are no preexisting
flaw in the inside material fabrication error or a

mat erial or fabrication error would be significantly
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| arger than detectable limts. So we don't have a
situation where critical flaw can cause an untended
barrier.

And we're | ooking at strain-rate and
tenperature effects to ensure that the materi al
properties that we include in our nodels properly
account for tenmperatures and strain-rates over the
range of interest during our accident.

And | astly, and probably nost
significantly, we've done full scale drop testing to
confirm cani ster perfornance.

We took nine full scale canister and
drop tested themto the 10 CFR 71. 73 hypot heti cal
accident conditions. And hopefully |I can get these
video clips to work. But each of the 15 foot
canisters in order to maxim ze the damage, we | oaded
it to the full 6,000 pound design capacity. W
dropped it at various angles from30 feet to find
t he maxi num damage.

W al so did the puncture drop test,
which again is a fully | oaded cani ster dropped 40
i nches onto a six inch post.

And hopefully these video clips wll
run.

| sent this during the break and
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apparently we didn't save the new presentation
before we saved it again. So rather than spending
five minutes resetting it up, I'mjust going to |et
you | ook at this in the small video clip here.

And what you see here is it's dropped 30
feet from 45 degrees. You see the inpact absorber.
The skirt on each end takes a consi derabl e anount of
t he i nmpact, absorbs energy and it does protect the
pressure boundary fromtaking that energy. Were it
i npacts on one end, it bounces, fornms the skirt on
both ends and then it settles down.

W were quite pleased with this. There
was very mnimal deformation of the pressure
boundary. And the inpact absorbing skirt served
their function.

As | mentioned, we also did the puncture
drop where the full inpact of the drop was taken on
the pressure boundary itself. And to maxim ze the
darmage there, what we did we took a fully | oaded
cani ster, we dropped so we inpacted right on the
center of gravity so both ends went down on it. And
we al so renoved the sleeve inside the canister and
we renoved the weights fromwithin the canister in
t he actual inpact design so there could be no

possibility of any stiffening effect fromthe
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contents within the canister.

"1l show you the video clip here. 1'll
show it in slownotion, a little nore inpact. It
takes the initial inpact, rolls over, bounces off
t he post here.

And you can al so see right here the seam
that we fabricated the canister with. W dropped it
so it inpacted right on the seam So we did
everything we could to nake sure we naxin zed the
damage and nmade t hese tests as severe as we coul d.

Bot h of these canisters, as well as the
ot her seven that we tested, all proved to be
| eaktight following the tests. And we felt that
that drop test was very successful at denonstrating
t he perfornmance of our canisters.

In addition to denonstrating the
cani ster performance we did sonething else that is
very val uable to our program W also confirmed the
ability of our analytical nodels to predict canister
deformati on. What you're |looking at here is the end
skirt fromthe 30 foot drop you just wtnessed
conpared to our predrop prediction. And you'll see
excellent fidelity. |[1've also included in the
backup slides a sinmlar slide for the puncture drop.

Now with this anal ytical capability that
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gives us the ability to investigate other scenarios
and also to investigate margin to failure based on
the predicted strains. W haven't done that for a
transportation scenario. W nodel ed the

hypot heti cal cask | oaded with nine canisters. W've
put that cask through a very severe incident. And
what we found was based on the predicted strains.

W still had a two to one safety factor or nmargin of
safety based on the strains even at naxi mum
tenperature and a four to one margin of safety for

| ower tenperatures.

So we believe that shifting our safety
strategy fromreliance on offerings of the fuel to
reliance on the barrier provided by the canister it
not only significantly reduces the conplexity of the
criticality analysis and the data needed, but al so
provi des us nore confidence in the result. It
definitely increases the surety of operations
because we're relying on engi neered features of the
design to analyze and tested to ensure that they
neet their performance standard. And by
st andardi zi ng our operation or equi pnent and
procedures we inprove both human and equi pnent
reliability. And by sinplifying our safety

regul atory basis, we are able to basically put
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procedures and processes in place that are ore
easi |y understood, inplenmented and i nspected.

We al so believe that the overall risk is
reduced because we elinnate the need for obtaining
and justifying these fuel specific mechanical and
chem cal properties of our diverse fuel types. This
woul d be a significant effort, if needed, and it
woul d have attended costs both in terns of personnel
exposure and radiol ogi cal waste generation, all of
whi ch can be avoided if we don't nove to gather that
dat a.

And | astly, we reduced reliance upon
anal ytical solutions that would inherit the
uncertainties associated with that input data, nore
specifically the data that we would have to derive
for.

In short, when you | ook at the entire
risk picture we believe that safety is better served
by investing in an engi neered barrier than by
devel opi ng or defending the data that woul d be
needed to assure criticality safety under flooded
condi ti ons.

W' re confident that our approach is
technically sound. What we're proposing here is

consistent with the approach that we've taken under
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the risk-informed regul ati on of Government's
repository safety and the preclosure safety anal ysis
that's been done. And we believe it's feasible
within the framework of the existing regulations,

al though it may require reconsideration of the
existing interpretation or existing step practice
relative to 71.55(b).

Now | 've included the full text of
71.66(b) as well as 71.55(e) and the | AEA standard
in the backup slides. | believe you'll find this is
a faithful rendition of the requirenent. Basically
t he package nust be subcritical with | eakage into
the contai nment systemin its nost reactive credible
configuration and with noderation by water to the
nost reactive credible extent. W would like to be
able to base our safety and we propose that we base
our conpliance with this requirenent on three
t hi ngs.

First, nonmechanistic | eakage into the
contai nment systemis assumed in that criticality
anal yses. Alluded to the fact that the requirenent
specifies that the contai nment nust be -- | eakage
nmust be into the containment system And we do, in
fact, assune nonmechani stic | eakage into the cask

cavity. However, |eakage beyond that is not credible
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in our opinion. Qur DCE canisters provide a
redundant | eak type boundary that assure that
splinter | eakage is not credible. And |I've done a
very simlar calculation of our estimated |ikelihood
of noderator intrusion into the canister, and |'ve

i nclude slide 23 what we believe to be a very
conservative estimate. And it concludes that
there's a five to one mnus 12th likelihood of

i nadvertent or noderator intrusion into the canister
during transportation. W think that's a valid basis
for concluding that noderator intrusion to that
extent is not credible.

Al so we' ve denonstrated subcriticality
based on the above conditions. W assunme -- got
into the cask cavity and dry cani sters and under
t hose conditions we've nade sone boundi ng
assunptions with regard to the degradation of the
fuel . We've assuned that the canister internals are
fairly degraded and optimally reconfigured and we've
denonstrated that our a single canister and that our
wei ght ed cani sters are subcritical under those
condi ti ons.

Now, in summary as witten 71.55(b)
requires that noderation and reconfiguration be

considered only to the nost reactive credible
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extent. Current practice, however, requires a
nonnechani stic assunption of intrusion in all spaces
wi thin the contai nment systemw thout regard to
their credibility. 1t also allows anal yses, and
t hose anal yses presented in 55(b) to be done in sone
cases using the as | oaded condition of the fuel. In
ot her words, current practice allows credit for
mai nt ai ni ng configuration but denies credit for
relief tightness. G ven the unique needs of the DCE
fuel, basically are diverse fuels, our |owless
package and our entrance storage in seal ed
contai ners, we believe that reconsideration to this
present interpretation is appropriate. Specifically
reconsi deration of the credibility of both noderator
intrusion and al so fuel reconfiguration.
Specifically by acknow edgi ng the contribution of
both factors and considering a trade of f from
relying on fuel integrity and reducing that reliance
and increasing comensurately the reliance on
| eakti ght ness on the engi neered barrier, we believe
that we can assure equival ent or inproved safety
per formance on the ot her objectives.

And we believe this interpretation is
pl ausi bl e several reasons. First of all, it's

difficult to reconcile the term nol ogy here,
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noderation to the nost reactive credible extent with
t he nonmechani stic assunption of fully -- to al
voi d spaces.

Secondly, the | anguage in 55(b) is very
simlar to the language in 55(e) which I'lIl show in
just a nonent. In 55(e) credit for noderator
exclusion is allowed under certain conditions based
on a | eakti ght boundary.

And | astly, we believe it's a plausible
interpretation because the underlying assunptions --
or it appears at |least that the underlying
assunptions behind the current interpretation of
71.55(b) is based on the presunption of a wet
| oadi ng process using a traditional transportation
package. Neither of those apply to our case. W
have a nontraditional package with these two
i ndependently |l eak type barriers, and al so as
poi nted out we don't intend to subnmerge the cask for
either the | oading or the unloading process. The
canister will remain dry through all the phases of
its life cycle after it's | oaded and confirmed to be
dry.

So with that in mnd we | ook at 10 CFR
71.55(e). The language of this requirenment is very

consistent with the | anguage in 71.55(b) with the
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exception of this introductory clause "follow ng the
test prescribed by 10 CFR 71.73 and consistent with
its damaged condition,” and fromthereon it goes on
to assure that it nust be subcritical assum ng nost
reactive credible configuration under nost reactive
extent of noderator inclusion. However, if we
recall the basis for our conpliance, at |east the
conpliance that we would |ike to use for conplying
the 71.55(b), we assuned | eakage into the cask
cavity, we denonstrated that | eakage into the
cani ster was not credi ble and we used boundi ng
assunptions for the configuration of the canister
internals. Under those conditions the anal yses that
we have proposed to provide for denonstrating
conpliance with 55(b) woul d al so denonstrate
conpliance with 71.55(e).

| amtongue-tied on all these nunbers
her e.

| SG 19 has been nentioned in a coupl e of
the presentations. And | just wanted to point out
that the NRC Staff in this | SG has indicated that
for denonstrated conpliance with at |east 71.55(e)
it may be appropriate to credit a | eaktight boundary
for preventing | eakage into a package when there is

limted availability of data regarding the
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structural integrity of the fuel.

Now t he scope of I1SG 19 as it stands now
it applies specifically to comrercial fuel. But
poi nt that out because we basically have an
anal ogous situation. W have limted data
avai lability, but our data disparity is
significantly larger than it is for conmercial fuels
due to the nunber of our fuel types and the records
t hat we have naint ai ned.

So we're proposing a simlar solution
based on a simlar need. And we would like to
extend the solution to 55(b) as well based on the
robustness and the denonstrated | eaktightness of our
cani ster.

Now to summarize, I'd |ike to point that
criticality safety is a nmultiple variable problem
It's been pointed out on several occasions that it
can be managed with burnup credit, w th poison,
there are several ways to crack the nut to solve the
probl em

W would also like to point out that the
nonnmechani stic assunption of noderator intrusion is
a sinplification of the issue, it is conservative
and it renmoves one of the variables, but it also may

needl essly have costs in the sense that it limts
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avai l abl e solutions to present and future needs.

By reconsidering the present limtations
due to our current interpretation on noderate
exclusion -- relatively noderator exclusion we think
there are sonme benefits that can be obtai ned.

First is we can reduce the fuel specific
dat a needs and thereby considerably sinplify the
conpliance basis for a transportati on package. And
also it will allowus to focus on energy and
resources on assuring safety with an engi neered
barrier rather than by denonstrating safety be a
characterization anal ysis of our fuel types.

W do recogni ze that anything that
inmpacts criticality safety particularly in the
transportation arena is a very inportant issue that
has potentially significant inplications for safety
security and policy. But we're confident that our
canister will assure safety.

So to sumari ze, our DCE standardi zed
cani ster insures |eakage into the fuel cavity if the
package is not credible. And we believe noderator
excl usion should be considered as a regul atory
option. And we go one further on that, we believe
that it can be considered as a regulatory option

within the current regulatory framework, although it
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will require us to rethink some of the existing
practices.

Moder at or exclusion has traditionally
been vi ewed as an exception rather than an option.

I n our judgnent the public interests are better
served by applying our resources to devel opi ng an
engi neered barrier that assures safety independent
of detailed fuel specific properties rather than on
characterizati on and anal yses needed to denonstrated
safety under flooded conditions. And we've

devel oped a transportati on package to neet this need
and we' ve offered an alternative interpretation of
the current regulations that would allow us to
proceed with our request.

Now in conclusion, 1'd like to dig kind
of deep into the history of the regulation. Last
nmont h when the Staff presented the background of the
root of the regul ation, Nancy pointed out that the
roots of the current regul ations go back to 1966.
went back into the Federal Register and found the
notice of the proposed rul enaki ng from Decenber of
1965 and al so the subsequent statenents of
consideration associated with that. And there's
sonme interest in their quote there I'd like to read.

It says: "The proposed revision of Part
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71 to a |large extent suggested that:

(1) The regul ation should enphasi ze
per f ormance standards insofar as possible rather
t han detail ed design specifications for shipping
cont ai ners and shi ppi ng procedures, and;

(2) The nethod of shipnment to satisfy
t hose perfornmance standards should be left to the
i ngenuity of the shippers.™

And this is precisely what we're
requesting. W recognize that our request does
represent a departure from past practice. W would
like to point out that we have a different package
t hat has been eval uated in past practice, and we
have different needs.

The current practice would provide no
credit for the additional barrier provided by our
proposed package, and if retained could result in a
new consi stent standard of performance. It may al so
have the effect of disincentivizing new sol utions
that may provide added safety, current and/or future
needs.

W believe we've proposed a technical
sound sol ution that nmeets the uni que needs and
obj ectives associated with nanagenent of DOE spent

fuel. And we're requesting that it be eval uated on
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its own nerits.

That concl udes the presentation | have
with the exception that there were four topics that
t he ACNW asked us to address. | believe two of them
are addressed at least briefly; our estinate of
i keli hood of noderator intrusion into the canister
and our view on the conpatibility of the existing
regul ations. And nunber two had to do with the
| eakage between noderat or excl usion and burnup
credit, which has been tal ked to by other
presenters. And the |ast one is our own experience.
And | amprepared to at least talk to those briefly
if the Conmittee requests.

MEMBER VWEI NER W' ||l save the further
di scussion for the round table.

We have a little bit of time if
sonmebody, anyone has specific questions. And then
we' |l take a break.

MEMBER CLARKE: | just have kind of a
basic clarifying question. It seens that there are
two parts to this. You're referring to a DCE
st andardi zed cani ster and you've shown us the
results of drop testing of that canister.

You al so said you have a wi de variety of

spent nuclear fuel. So is it fair to assune that
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canister will accommpdate that wide variety? W're
just tal ki ng about one standard canister, is that
correct?

MR. CARLSEN. Yes. W' ve devel oped a
st andardi zed canister. Now there's a coupl e of
different flavors of that canister. It conmes in a
ten foot length and a 15 foot | ength.

MEMBER CLARKE: Yes.

MR. CARLSEN: And there are two
different diameters.

MEMBER CLARKE: Under st and.

And then the other piece is the
redundant transportation package, the way you're
usi ng those canisters in a transportati on cask.

MR. CARLSEN. We've drop tested those
canisters to the criteria of 73 without placing them
in a cask. But that was in a cask itself, which was
al so tested.

MEMBER CLARKE: Understand. Under st and.
Thank you.

MEMBER WEINER: |Is there --

CHAI R RYAN: Just one quick one. |I'mon
your slide 5. You tal ked about boundi ng anal ysi s,
groupi ng fuels and two of your strategies.

MR. CARLSEN: There?
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CHAIR RYAN: VYes, that's it.

MR. CARLSEN. Ckay.

CHAIR RYAN. There's a lot of ground
covered in those first two sub-bullets.

MR, CARLSEN: Yes.

CHAI R RYAN. Ckay.

MR CARLSEN: And | can talk to those
specifically. Mst of that work has been done to
support repository anal yses, but it's been
successful and we would like to apply sonme of those
principles to our transportation safety anal yses.

CHAIR RYAN. Well, if you're in the --
you know, |ess than three up to 90 sonethi ng percent
enriched, you' ve got a really w de range of
materials you're dealing with. And | can i magi ne,
just tell me if I"'mright or wong, that sone
shi prents you' |l have a wide variety of tota
anounts of fuel by whatever nmeasure you want,
kil ograns or uranium 235 based on its configuration
enrichment and all that.

MR. CARLSEN. Let nme give you an exanple
of how we would apply that to transportation as far
as boundi ng anal yses. W have done our
transportation criticality anal yses based on our

nost reactive fuel, our highest fissile |oad. And
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we' ve assunmed no credit, we've basically allowed the
fuel to levelize. So we've allowed it to fully
degrade and we've optimally reconfigured it. Now we
have credited noderator exclusion. So under those
situations we can go to a full bounding criticality
anal yses and denonstrate criticality safety. So the
criticality safety becones al nbst entirely

i ndependent of the configuration and condition of
the canister contents. It beconmes dependent upon
the fissile | oading and maintaining the

| eakti ght ness.

CHAIR RYAN. So you did a nore realistic
| oadi ng i nstead of a boundi ng anal yses. You m ght
actually come up with I ess shipnments than you're
pl anni ng now.

MR. CARLSEN. Well, our | oading
configuration we don't intend to |load up to the
maxi mum fissile | oading basically. W have a
| oadi ng configuration that's restrai ned by our
canisters. | didn't go into the canister, but our
cani ster that we proposed for our noderator
excl usi on exception has ten fuel positions. And we
| oad based -- we can stack two or three of those
canisters in a cask. So we have a |imted nunber of

fuel assenbli es.
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Now when we conpare the fissile |oading
of the configuration based on that limtation on the
nunber of fuel assenblies, we're significantly |ess
-- the fissile loading is significantly | ess than
t he boundi ng | oadi ng we' ve anal yzed. So our intent
is not to load up to that. It's basically just to
show that the loading in its as-|oaded configuration
comes in under the anal yzed scenari o.

CHAI R RYAN: kay. Thanks.

MEMBER WEINER:  Allen? Bill?

| only have one brief one. D d I
understand you to just say that really in your case
it wouldn't make any difference in the nunber of
shi prents that you're pl anni ng whet her you have
noder at or excl usion or not?

MR. CARLSEN. No. No. Wat | was saying
was is we woul d not be seeking to reduce the nunber
of shipnments by nmaxim zing the fissile content per
| oad.

MEMBER VEI NER: Thank you for that
clarification.

We can take a break now until 10 after
t he hour, and then cone back to the round table
di scussi on.

CHAIR RYAN. And again, 1'd like to stay
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on schedule for 3:10 and then we can finish up at
about 4:10 or so. And that'll give us time to get
reorgani zed for our last effort for the day.

Thank you all. That was great. Terrific.

(Whereupon, at 2:54 p.m a recess until
3:09 p.m)

CHAIR RYAN: | realize we have sone
partici pants on the conference call. Could you
pl ease identify yourselves so we could include that
in our record?

MR HLL: Thisis TomH Il with the
| daho National Laboratory

CHAI R RYAN: Thank you.

DR. VEEI NER: Anyone el se on the speaker?
Ckay. Well, welconme. And to reconvene, Gordon
Bj orkman has a brief statenent with enphasis on
brief, because we'd |ike to give everybody a chance
to ask all the questions they have.

MR. BJORKMAN: Ckay. One of the things
that was mssing --

DR. VEEI NER: Pl ease use the m crophone.
Does he have a m crophone?

CHAIR RYAN. It's right in front of him

DR WEINER: Ch, there it is.

MR. BJORKMAN: One of the things that
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was not discussed in our |last presentation, although
we mentioned | SG 19, was basically the phil osophy
behind | SG 19. And the phil osophy behind ISG 19 is
not even witten into. You sort of have to garner
it from reading.

| SG 19 was written about 2003, that's
four years ago. And | SG 19 deals with noderator
excl usi on under accident conditions. It is for
comercial spent nuclear fuel. |If we go and | ook at
t he essence of the regulation, that is 71.55(b) and
(e), which is what we've been concerni ng oursel ves
with nostly today, basically it says, "Denonstrate
no criticality for as-loaded fuel in water", that's
71.55(b), "and for reconfigured fuel in water",
that's 71.55(e), that's the accident. "If the fuel
does not reconfigure then you have the as-I| oaded
condition, you' ve satisfied the criticality
condition through (b).

EPRI and ot hers have tal ked t oday about
the extrenmely | ow probability of water getting into
t he cask, or beyond the contai nment bound. That is
absolutely true. These are extrenely | ow
probabilities; however, the regul ati on does not
begin with the | ow probabilities, it begins with

water already in the cask. And this is where the
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staff begins its evaluation, with water in the
cont ai nment boundary.

What does ISG 19 attenpt to do? It's a
ri sk-informed bal ance between two things, and those
two things are the increase in the probability of
criticality due to fuel reconfiguration in the
presence of water versus, on the other hand, the
added assurance for the structural integrity of the
cont ai nment boundary to exclude water under accident
conditions, so we have this balance. Wat is the
increase in the probability of criticality, versus
what is the added assurance on the other side that
t he contai nment boundary's structural integrity wll
be mai nt ai ned?

For spent nucl ear fuel, we know t he
geonetry quite well. W can discuss its
reconfiguration reasonably well, and the staff has,
over the years since 2003, begun to understand its
reconfiguration characteristics nmuch better. EPR
expl ai ned sone of those reconfiguration studies that
t hey have done, as well. So the probable increase
incriticality due to reconfiguration now gets
smal l er and smaller, so the added assurance woul d be
| ess and | ess that we would require.

The added assurance in | SG 19 right now
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is to do sone additional testing, but that's only
gui dance. W have applications in-house in which
t he added assurance cones froma double lid
reconfiguration, H ghstar 180. That woul d be
bal anced agai nst the increased probability of
criticality, versus the added assurance of no water
getting into the contai nment.

We have before us, also, the Idaho
Nati onal Lab, or will shortly, the Idaho Nati onal
Lab White Paper. Now we're beyond commercial spent
nucl ear fuel 5 percent enriched. Now we're up into
the potential for 90 percent enrichment. Now the
probability of criticality becones greater, so on
one side the probability of criticality becones
greater. \Wat is the added assurance that we can
maintain the integrity of the water boundary, or the
cont ai nment boundary?

| daho has presented us with basically
two i ndependent contai nnent boundaries, both tested
to the conditions of 71/73 hypothetical accident
conditions. Now what we have to do is weigh that
addi ti onal assurance agai nst the increased potenti al
for criticality.

In this process of what is the increased

probability of criticality cone other factors, which
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have not been factored in, or were not factored into
the original I1SG which was four years ago. W've
got additional studies. W've got high burn-up,
burn-up credit, we've got reconfiguration studies
that also |ower the increase in the probability of
criticality; and, therefore, would say now you need
| ess added assurance. But what is that bal ance?
Vel l, that balance is a risk-informed bal ance, and
this is really what this whole thing cones down to,
| think, is this weighing the two. And | don't know
how we actually do that, whether it's subjective, or
guantitative. Utimtely, it's going to be a
conbi nati on of both, | think.

kay. So | just wanted to clarify what
t he phil osophy of 1SG 19 was, and the fact that that
same phil osophy can al so nove forward beyond
comerci al spent nuclear fuel, as well.

DR VWEINER You want to start with --

CHAIR RYAN. No, let's get the panel
t oget her.

DR. VEEI NER: Everybody up together?

CHAI R RYAN:  Yes.

DR. VEINER: Thank you. |I'mgoing to
start with questions fromthe Conmittee, if | could.

Bill, you had sonme very basic concerns, as | recall.
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DR. HINZE: Well, | think this |ast
presentation was very helpful to ne, extrenely
hel pful in terns of what sone of the technical
i ssues are, and how they interface with really the
regul atory issues. | did raise the question about
t he | eak-proofness of the container, and I'd like to
ask M. Carlson a couple of questions that m ght
help ne, at least. |'mjust wondering if in your
nodel i ng of the danage of the canisters, if you saw
that the weakest point was in the welds of the Iids?
|s there anything in your analysis that would focus
us in on the welds?

MR. CARLSON: The welds are all ful
penetration structural welds that are done per ASME
code, so we don't expect there to be any weakness,
or issue associated with the welds. You did note
during the drop testing when you saw that to the
extent we could during our drop tests, we tried to
drop them such that the welds were inpacted, so we
did get sone of the npbst severe testing. Now in our
nodel i ng anal yses, what we have done is, in one of
the references that | showed in the backup slides,
we have an engi neering design file where our
structural analysts went through a derivation of

what they felt was an acceptable failure criteria
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based on strain. That's not out of the code. What
they did is they | ooked at the maxi mum strains that
we saw in our test canisters, and fromthat, and
based on sone code-based limtations, they derived a
failure criteria, which was significantly |less than
the strains that we saw in our canisters, or the
deformations. And that's what we used when

nmenti oned that our nodeling showed that we had a
safety margin of 2-1, or 4-1 relative to our failure
criteria. It was the criteria we derived in that
engi neering design file.

DR. HI NZE: There are a nunber of these
canisters that will be used. How do you achi eve
zero defects in the wel ds?

MR. CARLSON: | don't think you ever
achieve, or at least you ever want to claimto
achi eve zero defect in anything.

DR. H NZE: How do you eval uate the
nunber of failures then?

MR. CARLSON. A couple of things |I can
add there. | mentioned the critical flaw size
testing. W did evaluate what we -- did sone
testing and anal yses, or anal yses supported by
testing, to identify what the size would be of a

pre-existing flaw that could cause failure under the
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test conditions. That flaw size turned out to be
substantially |arger than detectible limts, and we
al so have, | believe it was Everett that alluded to
interimstaff guidance, |1SG 18, which provides

gui dance fromthe staff, on welding stainless steel
canisters. And that guidance, if |I'mnot m staken,
it states that if they' re wel ded and i nspected per

| SG 15, for all intents and purposes, no significant
flaws would remain. So | guess it's a two-pronged
appr oach.

W' ve tested flaws that are
significantly |arger than what we can detect, in
fact, and seeing that the canister will wthstand
def ormati ons well beyond what we saw in our drop
tests, even with that pre-existing deformation. And
we woul d also fall back on the | SG gui dance that
shows that if you weld it, and test it, and inspect
it to certain specifications, flaws that woul d cause
failure are not expect ed.

MR. WHEATLEY: This is Phillip Weatley
fromthe I daho National Laboratory. Let ne add to
that - we al so have an inspection systemthat goes
along with the welding. W've devel oped the
i nspection systemto be real tine, ultrasonic

testing. It does a pass by pass ultrasonic
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exam nation of the weld, so we can spot defects as
we do themin each pass, if they should be there.
And we have grinding tools and technol ogy to take
themout, re-weld wi thout providing too nuch heat
to the area, and so we have a high confidence that
we can detect the defects in the welding as we go.
DR. HINZE: A further question, if |
m ght. You showed the angle of the drop vari abl e.

Did you ever drop with the pin on the end of the

cani ster?
MR, CARLSON:  Yes.
DR HINZE: And what was the result?
MR. CARLSON. That's an interesting
dr op.

DR. HINZE: Yes, right. You have to hit
the pin. Right.

MR, CARLSON:  No.

DR, HI NZE: No?

MR. CARLSON. The puncture drop. Ckay.
The puncture drop, we did the one puncture drop for
this CFR 71.73 criteria, which is 40 inches on to
the six inch steel pin. And what we did to maxi m ze
that drop is we nmade the inpact right at the center
of gravity at the maximumload with no interna

stiffening at all, but we didn't drop it on the
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head.

DR. HHNZE: You didn't drop it on the
head. Did you ever nove to failure? D d you ever
put the canister under conditions to failure and see
what those failure conditions were?

MR. CARLSON. No. W drop tested per
the 71.73 criteria, and we |eak tested, and we did
not push themto find the margin to failure based on
drops, although we have done sonme work in that area
based on anal yses.

DR. HINZE: The history of this goes
back into the 60s, as we've heard. Have there been
any change in the canisters? |Is this canister that
you' re tal king about a new canister? You talked
about, Jimdd arke's question, you tal ked about the
two different types. |Is this designed for this
purpose, or is this the normal canister that is
bei ng used?

MR. CARLSON. It's a purpose-built
cani ster we've designed specifically to fit into our
safety strategy. And the objective was to cone up
with a canister that would provide a sufficient
boundary to allow us to effectively de-couple our
safety basis to the extent possible fromthe

material within the canister. So the canister we
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have desi gned has not been used or anal yzed to-date.
It's on the table for handling and transporting DCE
spent fuel. And it's also the canister we intend to
use for interimstorage and di sposal.

DR HINZE: That's all | have on this
| eak aspect.

DR WEINER: Well, since this is a round
table, feel free to ask any other question.

DR. HINZE: Well, one of the things --

DR. VEEI NER: And, by the way, please
everyone should feel free to answer.

VICE CHAIR CROFF: I'mgoing to try.
There's an awful |ot of noving parts in these
presentations taken as a group, and sonewhat
different directions for the various presenters.
First, a specific question of Wayne Hodges. |n your
slide on pros for noderator exclusion, one bullet

says, "Elim nates need for alum num based materials

i nside cask.” What's the issue with alum num based
mat eri al ?

MR, HODGES: Well, it's just a matter
that I think for final disposal, if you -- it's |less

desirable to have those kind of materials in a cask
than the stainless steel and the cladding. That's a

fairly mnor point.
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VICE CHAIR CROFF: This is a repository

i npact issue?

MR. HODGES: Well, if you're going to
use the same cani ster for storage, transportation,
and di sposal, then you would need to worry about it
for the whole range. And so it's strictly a
di sposal concern

VI CE CHAI R CROFF: What bad thing does
al um num do?

MR HODGES: Well, it's not going to
stand up as long as sone of the others wll.

VICE CHAIR CROFF: Ch, | see. (kay.
It's the corrosion rate.

MR. HODGES: And it's also, so your
boron that's in there won't have the sanme
reconfiguration.

VI CE CHAI R CROFF: Ckay. Going back
into Part 71, is ny understanding correct, that at
the tinme Part 71 was originally devel oped, there
wasn't any contenplation that the spent fuel would
be canistered? In other words, anticipated that
during spent fuel transport, there would be the
cask, there would be a basket inside, fuel would go
in the basket, the lid would go on, and off it would

go. And now we're talking, | think in both cases
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here, about the fuel being canistered. |Is that
correct? Anybody at all.

M5. OSGOOD: This is Nancy Osgood. |'11
answer that question. It is an interesting
guestion, the history of Part 71, but basically, the
regul ation that exists today governs the transport
of all fissile material, including spent fuel, but
al so including things Iike Plutonium |ow enriched
Urani um oxides, pellets, fresh fuel. So the
regul ations are not specific to, 1'mgoing to say,

t he purpose of the end-use of the contents. They're
generic safety requirenments that should be applied
to all packages. And | think that that's one of the
things that has conme to light. And as we becone
nore mature and there's nore shipnents, there are
certain parts of the regulation that probably should
be exam ned with respect to risk, because the

regul ations are old, and they are generic, and

devel oped for safety of all fissile materials.

VICE CHAIR CROFF: But | want to be
clear on this specific point. Wen Part 71 was
first devel oped, spent fuel, in general, was not
going to be cani stered.

M5. OSGOOD: That's correct.

VI CE CHAIR CROFF: Ckay. On burn-up
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credit, | knowthis isn't on burn-up credit, but |
was struck by - whose slide is this, M. Rednond' s -
noting that the criticality analyses in the three
different regulations are rather distinctly
different. And if | understood correctly, Part 50
presently allows, or takes into account the effects
of burn-up, or burn-up credit; whereas, 71 does not.
MR REDMOND: Part 71 takes into account
partial burn-up credit. | nean, there's actonide
only burn-up credit for IFD-8. Part 72 has no burn-
up credit at all. Part 72 is fresh fuel with
sol ubl e boron. There's basically two burn-up
credits, one full burn-up credit Part 50, one Part
71, which is dictated by interimstaff gui dance.

And then Part 72, which is not burn-up credit.

VICE CHAIR CROFF: |'m | guess,
per pl exed about - | don't know - how that canme to
be. |Is there sone technical reason behind this, why

you should be able to do it in the pool, but not in
the storage cask or sonmething |like this?

MR. REDMOND: Nancy will probably have
to address that, but in nmy view, there should not be
any technical reason why spent fuel is different, be
it in a spent fuel pool, storage cask, or transport

cask. | mean, it's the sane fuel, sane
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reconfiguration, essentially the sane
reconfiguration.

MR RAHIM: Let nme answer that
guestion, as well. Meraj Rahim, NRC. The reason
there are differences that you see on the Part 50
side, and Part 71 side - Part 71 were shipping fuel,
spent fuel out on the public highways, outside.

It's not in a controlled area, like reactors. On
one side reactors, for criticality for the rack, is
in the borated pool. So reactors, they always have
that boron, PWR  And, nornmally, burn-up credit is
for PAR.  They have that boron to rely on. It's a
defense-in-depth. Therefore, for burn-up credit,
they don't go into a | evel of details in terms of
benchmar ki ng, quantifying uncertainties for each

i sotope, that Dr. Machiels nentioned that the
approach methodology is different on the Part 71
side, because the environment is different, because
t hese casks are in public highway. Wen we say the
k-ef fective of that cask, we have to say with a high
confidence, quantifying the uncertainties of al

t hose isotopes, calculating k-effective. But on the
Part 50 side, they always have that boron, that
defense-in-depth, so in terns of benchnmarking, they

said well, these codes have been benchnmarked agai nst
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the reactor core. Every tinme they do restart, they

use that code, so it is risk-inforned on the reactor
side. It is adequate, their nethodol ogy for Part 50
si de.

VI CE CHAIR CROFF: Are BWR pool s al so
bor at ed?

MR RAHIM: No. No, but we don't - to-
date, no burn-up credit is needed, at |east for the
transportation, for BWR

MR, REDMOND: Right. If | my, though,
in regards to BWR spent fuel pools, the analysis in
Part 50, though, does take credit for a limted
anount of burn-up. BWR fuel is unique from
pressuri zed water reactor fuel, in that it's
reactivity increases with burn-up slightly, until
about 15 gigawatt days per netric ton, and then
begi ns to decrease again, so you have to analyze
t hose spent fuel pools at the peak reactivity. And
that is done with the sane codes that we anal yze PWR
fuel, and taking credit for the fission product
buil d-up up to 15 gigawatt days, so it is a form of
burn-up credit that is done for the BWRs.

MR RAHIM: | do want to add that,
again, on the Part 70 side, we are hopefully -- we

are on the road to get full burn-up credit, but the
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data has to come in. |In one case, we had a Holtec
whi ch presented nore data. And in that application,
we went beyond actinide-only. W provided credit
for sone fission products comensurate with the data
they presented. So where already there is -- |

nean, the staff is on the road to look at all these
i sot opes, and hopefully sonme day, if the data cones
in, give the credit for those isotopes.

VICE CHAIR CROFF: Ckay. | think
understand, sort of. There is, | guess, as |
understand, in the existing regulation, there is
al ready an exenption provision, a noderator
exclusion. |'mback on that now But there seens
to be sone reluctance to go in that direction,
guess, if | could state that, in sort of wanting to
| ook at other alternatives. |Is there a problemwth
t he exenption?

MR. REDMOND: | believe the indications
t hat vendors have received fromthe staff is that
71.55(c) has never been applied before, and that
there woul d be great reluctance in an application
coming intrying to use that. So it just hasn't
been pursued because of the --

CHAIR RYAN. Can | pick up on that for a

m nut e?
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VI CE CHAIR CROFF: Be ny guest. That

was ny |last one, so I'll pass.

CHAIR RYAN. All right. Geat. Wll,
that's a segue.

DR VEINER: | really would Iike Nancy
to answer that.

CHAIR RYAN. Well, I"'mgoing to ask a
fol |l ow up questi on.

DR VEEI NER:  Ckay.

CHAI R RYAN: Wen we net last time, we
tal ked about this exact point, and the idea that you
needed rul e maki ng to sonmehow address it. |Is that
right? | haven't heard anything that tells ne
that's so, and here's what |'ve heard. And, again,
| open it up to all the vendors to tell me, no,
you've got it wong, or yes, you' ve got it right.
heard strategies from DOE and fromthe comerci al
sector saying that they have strategies to take
advant age of that current regulation, and how to
assess their circunstances and situations, and offer
packages to staff to say here's how we neet that
obligation, and all the attendant obligations that
reach out and beyond that one exenption clause. And
again, having sat in the |licensee applicant's seat

years ago, | can tell you that guidance is a whole
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| ot nore hel pful than a regulation, which is a few
lines in 10 CFR sonewhere. So why can't this be
handl ed with nore detail ed gui dance?

M5. OSGOOD: We searched for options
with respect to dealing with noderator exclusion
and we came up with, | guess, a range of possible
appr oaches goi ng from keepi ng our staff practice,
the way we interpret the rule nowto allowthe, I'm
going to say, exception provision to be applied for
specific shipments with additional risk information,
all the way fromallowi ng interpretations. You can
see that there's a wide variety of possible
interpretations of the regulations, and all ow ng
noder at or excl usi on under some new i nterpretation of
the rule, or to do this in a very nethodol ogi cal and
ri sk-informed environnent --

CHAI R RYAN: Just to add a thought here.
| nmean, you can add risk-inforned gui dance to how
t hi ngs get done. That doesn't mean everybody gets
everything. | mean, you could decide on these are
the top three that we really need to address, and
hit one, two, and three, and take the approach that
we're going to | ook at case one, two, and three,
whoever that m ght affect, or whatever. |'m not

trying to pick on any one exanple we've heard today.
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And, again, thinking about a rule making process is
years, and it's real clear to ne in listening to al
of you folks that the staff and the regul at ed
community have a real clear understanding of all the
i ssues, and com ng to effective guidance. | nmean,
heard one - well, we've talked three tinmes, and
we're now sensitive and aware of each others issues,
and we're noving down the road, and so forth. |
mean, why won't gui dance work?

M5. OSGOOD: |I'Il let Earl Easton answer
t hat .

MR. EASTON: Can | give you a little
di fferent perspective?

CHAIR RYAN. No, | want to get an answer
to my question.

MR. EASTON. Ckay. Wiy gui dance won't
work? | think for 10, 15, 20 years we have been
i npl enmenting this regulation in a consistent
concerted fashion, and | think our stakehol ders have
come to depend on that. And when | say
st akehol ders, states, they nmake routing decisions

based on the fact that a criticality is not

possi bl e, because in the end, it's |ike
CHAI R RYAN: That' just not good

t hi nki ng, because not possi bl e nmeans zero? W heard
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it's not zero, even though it's very snall

MR EASTON: Well, we've told them
basically, that if you penetrate a cask froma
safety or security event, and fill it with
noderator, you still don't get a criticality. GCkay.
That's what we've told them and | think that
nessage i s inportant because here you have an
activity that is not protected by site boundaries,
and is in the hands of unlicensed people, carriers.
When you turn these things over, it's a carrier,
it's not an NRC |icensee.

CHAI R RYAN: | understand all that.

MR. EASTON. Ckay.

CHAI R RYAN: | know about shipnents,
trust ne.

MR. EASTON: So what |'msaying is, when
you change the rules of the ganme to make this the
rul e, not the exception, | think stakehol ders need
to have an input, because we have basically told
people, this is the rules that you play for by al
t hose nunber of years.

CHAIR RYAN: | hear you, Earl, but I'm
struggling with the fact that none of these other
presentati ons have given ne any indication

what soever - in fact, they've given ne indications
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to the contrary, that if there was credit for
noder at or excl usi on, nothing would change with
regard to that transportation decision making in
terms of risk.

MR. EASTON. Well, | think --

CHAIR RYAN: It would neet all the
requirenents in all the parts.

MR EASTON: |'mnot sure we know about
ri sk, because | tell you why. W have anot her major
organi zation come in with a thing called TADS. TADS
are smaller, which neans --

CHAIR RYAN. On the table today. | want
to keep aside what we've heard about today.

MR. EASTON: Ckay. Al I'msaying is
wi t h noderator exclusion, you heard the case that
you have | arger casks, |ess shipnments. This does
not conport with the future policy of the way we're
going to ship naterial .

CHAIR RYAN. It's a policy for down the
line. That's tonorrow s problem Yes, sir. Tel
us who you are, please?

MR. CAMPBELL: Larry Canpbell, Spent
Fuel Storage and Transportation. |f the industry
comes in, if you look at the regulation, it's an

exception. |If the industry cones in, it will no

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

163

| onger be exception, it will be the majority of the
shi pments which following that. And | think that's
why we're | ooking at rule naking, is because now
we're going fromexception to possibility 100
percent of future applications would go with
noder at or exclusion. The intent of the rule was on
a case-by-case exception basis, and | believe that's
why we need rul e naking.

CHAI R RYAN. That's a good point, but a
case- by-case exception basis that hasn't been
exercised is not 100 percent everybody going with
t he exception. So nmaybe it's not today to decide to
do rul e maki ng, naybe you do three, or four, or
five, or whatever nunber to get sone experience on
what is the range of this exception, howis it
applied? And sonewhere down the line, maybe it's
two, or three, or four cases down the line, then
you' ve got the basis to decide does this need to be
generalized in a codified rule. And | appreciate
that point, that's a good point, but | just don't
see the evidence today to say junp into rule nmaking,
at | east satisfies ne.

MR. BJORKMAN: Gordon Bjorkman, again.
| think that rule making was the preferred option of

the staff. Wat we're noving forward with is with a

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

164

comi ssi on paper to informthe comm ssion about
various options and possibilities. And | think that
the rule making is one of those options. |If the
comi ssi on deci des that given the evidence of the

| ow probability of these events, and given

addi tional information based upon reconfiguration
and burn-up, that rule naking is not inportant, or
rule making is not necessary. The comm ssion would
then basically leave it to the staff to provide

gui dance. So we're just noving forward in a process
at this point.

CHAIR RYAN: Still, I get alittle
twitchy when | hear well, we're going to say the
preferred option is new rule naking. Again, from
the regul ated community standpoint, that's a multi-
year deal

MR. HODGES: But even if you don't do
rule making, if you go out and say we want to get
the comm ssion's approval to follow this other
approach, the one that's proposed, and we'll use an
exception basis everything that's out there. You
still have an environnent inpact statenent out there
that's going to have to be changed.

CHAI R RYAN. Ckay.

MR. HODGES: And you're going to

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

165

probably have nunerous neetings with the public, and
so the process may not be drastically different

whet her you go with the sinple change, and now use

t he exception, or go with rule making. It nmay be a
little bit cleaner to do it with rule nmaking, but
the tinme franes may be very close to the sane.

CHAI R RYAN: | guess we haven't talked
enough about the environnmental inpact statenent side
of that, so |I've got a good feel that | either agree
or disagree with you; although, | hear your point.

MR. HODGES: Al right.

MR REDMOND: If | may, for a second.
|"mjust a little confused, I"'mafraid. DCE is
tal ki ng about a standardi zed cani ster which, in
their view, can be done within -- cut inside a cask,
which is the contai nment boundary. And then within
the context of the regulation, which says flood the
cont ai nment boundary, and then tal ks about the nost
credi ble extent, DOE is saying that they have their
system whi ch remains dry, and they've done drop
tests. That, initself, to ne, neets the regulation
71.55(b), not the exception part. To ne, the
exception part is tal king about the contai nment
system and an exception to that, which is

different.
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In regards to the issue of, if DOE gets
it, everybody's going to want it. Well, that's not
true, necessarily, either, because there's certain
constraints that the staff would put on DOE
granting DOE to do that, that well, if industry as a
whol e can neet it, sure, we want it, but we're not
likely to be able to neet those sane constraints.

What industry is |ooking for, though, in
terms of burn-up credit, for exanple, is we'd like
to be able to do burn-up credit, but just have the
staff recogni ze as defense-in-depth - Meraj talked
about defense-in-depth, you' ve have sol ubl e boron on
t he spent fuel pools, PWRS, anyway, BWRs you don't.
But you have that as defense-in-depth. W'd like
recognition for the |eak tightness of the canisters
for the defense-in-depth part that he's talking
about. But what |'mhearing is that staff may need,
in order to make that |eap, which | view as a
relatively small one, they still nay need direction
fromthe commssion to do that, or they believe they
may.

CHAI R RYAN: Just to add one | ast
guestion. Thank you for your patience. M question
of burn-up credit versus noderator exclusion. Wat

happens if you put both of those babies in the sane
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baby carriage and figure it out?

MR. REDMOND: | ndustry's perspective is
burn-up credit solves our problem Burn-up credit
fixes - if we are going to analyze the sane as we do
our spent fuel pools, our problemgoes away. And
that takes care of our high density DPCs, which one
thing | forgot to nmention when | was talking, it
slipped ny mnd, we have over 60 - actually, over
80 of these high density canisters al ready | oaded,
and there are nore continuing to be | oaded annual ly,
so the Part 50 burn-up credit fixes our issue, if we
need defense-in-depth, which |I understand we all
want defense-in-depth, and it is necessary, |ook at
t he canister.

MR. BJORKMAN: | think that Meraj put it
guite el oquently, when he tal ked about you can take
advant age of burn-up credit when you're on the
reactor site in one way, but you have to | ook at
burn-up credit, and reduce the uncertainties when
you | ook at burn-up credit when the fuel is being
transported in the public donain.

CHAI R RYAN: Sornet hi ng magi ¢ happens
when it crosses the gate, huh?

MR BJORKMAN: Doesn't the canister do

t hat ?
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CHAIR RYAN. | nean, | don't buy that,

tell you the truth. | nean, | understand that 50
applies on the reactor, and 70 applies on a public
hi ghway, but | find that to be not a conpelling
argunent .

MR RAHIM: Well, because Part 50 -
Meraj Rahim, NRC. On the Part 50 side is the |evel
of details. 1've sat down with the staff on the
Part 50 side, |ooked at their review of burn-up
credit for racks, and how they do the review. They
are being risk-informed, rightly so. They've got
boron in the pool. They're not asking for the data
for each single isotope. That's what |I'mtalking
about .

Wth respect to Everett's comments,
actually, staff's preference is burn-up credit. You
bring the data, we'll be nore than happy to give you
the level of credit that you need. Wth respect to
the DOE's issue, they're not asking for burn-up
credit. They don't want burn-up credit, because
they cannot really tell you what the burn-up of
t hese foreign research reactor spent fuel are and
how t hey were operated --

CHAIR RYAN: Question - DCE has a

tougher hill to clinb on that score. |'m done,
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Rut h. Go ahead.

DR VEINER |I'msorry. Excuse ne.

DR. MACHI ELS: dearly, when a vendor
goes for a certificate to the NRC for
transportation, the vendor has, obviously, no idea
what specific fuel that will go into that container.
And so, fromthat point of view, there has to be a
certain conservatismbuilt into the system but when
a utility does an anal ysis using their nethodol ogy,
they actually do it on the fuel that they know, so
it's very well characterized. And so | think that's
the option, at least, if it were available, for
doing criticality calculation using utility
net hodol ogy. The utility has a val ue given that
t hey doing on a very specific nunber of assenbli es,
and they know exactly the power history of those
assenbl i es, conpared to somebody who has to apply in
a fairly generic manner, doesn't have the sane | evel
of detailed information.

CHAI R RYAN: Thank you.

DR VEINER Jim

DR. CLARKE: | have a coupl e of
guestions. Hopefully, both of themw || be quick,
al t hough 1I''m concerned about the second one. |'m

still framng it. Just to followup on Bill's |ine
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of questioning with the Idaho folks, and | interpret
how do you assure no defects in terns of quality
control, and quality assurance, and what are you
doing to | earn about the |ikelihood of defects? You
said you refer to tests, you refer to inspections
and things of that nature. |Is it fair to assune

t hese are 100 percent quality control, all of the
wel ds are subjected to these tests, and ot her

pi eces?

The second question that |I'mkind of
struggling to frame, and I don't want to get us into
di straction, or a discussion that doesn't need to
take place. Mich of this is very newto ne, but
here we go. | get the inpression in listening to
all of you that we are interpreting risk in terns of
probability. And one of the things | haven't heard
fromany of you, and naybe | don't need to, and
maybe it's well in-hand, and you've | ooked at it
extensively, is consequences. And | guess ny
guestion is, where does that fit into this?

MR. MACHI ELS: | have alluded to that in
one of the slides, and what we did in order to
conpare risk associated with a criticality event,
and risk associated with non-radiol ogi cal events,

l'i ke
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acci dent --

DR CLARKE: | saw that.

MR MACHI ELS: So we have to transform
the probability into a common basi s.

DR CLARKE: | saw that, and | |iked
that. | mean, that's what | would call risk bal ance
when you're | ooking at --

MR MACHI ELS: And so we did --

(Si mul t aneous speech.)

MR. MACHI ELS: -- analysis of the
criticality event by doing very straightforward
cal cul ations. W assunmed that the contents of the
32 assenblies were to come up with a dose.

DR. CLARKE: Gkay. So you have | ooked
at this, and this is --

MR. MACHI ELS: Yes. But when you have

probabilities of the ten to the m nus whatever --

DR. CLARKE: | under st and.
MR. MACHI ELS: -- you can rel ease a
gazillion curies, it will still cone up to

essentially zero.

DR. CLARKE: Gkay. | was just surprised
that we didn't hear nore about it, but nmaybe we
don't need to.

MS. OSGOOD: | would like to make one
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comment, too. As part of any kind of rule nmaking
program that that would be part of the equation,
because | think you' re exactly right, we've
concentrated and focused on these probabilities
during the transportation phase, but the risk from
| oadi ng, unl oadi ng, and | ooki ng at the consequence
part, | don't think is well understood, and that
woul d be part of any kind of rule making plan.

DR. CLARKE: | just like the definition
of risk that puts the two together.

M. OSGOOD: Exactly.

CHAI R RYAN: Al t hough, we had, what was
it, 800 casks that have been | oaded from --

DR WEINER: Brant had a --

CHAI R RYAN: W do have an awful |ot of
| oadi ng experi ence.

DR WEINER Brant had a comment on the
guesti on.

MR. CARLSON: | was going to respond to
at least the initial question that was posed here
with regard to quality control. Qur canister design
specification, the design fabrication and inspection
woul d all be done per ASME code.

DR. CLARKE: M point was it's 100

per cent .
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MR. CARLSON:. Well, again, in the risk-
based or risk-informed, you never say 100 percent,
but it will be a code-stanped vessel so, | nean,
it's made to full quality control. There are a
coupl e of other issues that were brought up with
regard to our fuel that | probably ought to address
while |I've got the floor here. And one is this,
with regard to noderator exclusion per the exception
in 71.55(c).

What we tried to point out is that
t hrough a change in thinking with regard to 55(b),
and making a shift in reliance on putting all our
credit on knowing that we're in the as-1|oaded
condition, and we kind of assured that the fuel
reconfiguration has not occurred, under that
condition, you can assune - take a boundi ng
assunption with regard to | eakage. Wat we said is
there's two factors that requires you to assune only
to the nost reactive credible extent, so there is,
at least, a foot in the door to start thinking about
being risk-infornmed in the current regul ation, that
tal ks about the nost reactive credible extent for
both the fuel configuration, and the noderation.

And what we're saying is we want to take | ess credit

for fuel configuration, but nore credit for
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rendering the noderation to be inprobable. And
that's the approach that we're going, and we think
we can do that, as Everett nentioned, within the
existing 71.55(b), without asking for the exception.
Al t hough, if the staff chooses to go that way, |
believe we neet the requirenents that are specified
for granting the exception, but we don't |ike the
inplication that that would | eave, that we don't
neet 55(b), as stated, because we believe we are at
| east as safe with our denonstration of |eak

ti ght ness under 55(b), as we would be if we did the
anal ysi s based on the fuel configuration.

DR. VEINER: Thank you for that
clarification. | think that was fairly clear from
the slide, but that was necessary. | have a sort of
wrap-up question really directed at the staff. |If
you were to go to rule making, | assune that the
tenor of that rule naking would be that you woul d
either allow - either require noderator exclusion,
or show that there would be no criticality if there
were water intrusion. |In other words, you would -
the rule would include those two options. Wuld it
al so include burn-up credit?

M5. OSGOOD: | think with respect to

noder at or excl usion, we haven't really fornul ated
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what that final rule mght look Iike. It would be
part of the rule making process, and certainly, the
regul atory anal ysis woul d gui de us that direction.
But | think fromtoday' s presentations, you can see
that there's anmbiguity in the regulation, and wi de
variation in interpretations, and so | think that
there are ways that we could give, |'mgoing to say,
regul atory relief and clarity under certain
circunstances to allow that as an option.

CHAI R RYAN. Wy can't you do that with
gui dance? Wy do you need a new regul ation?

M5. OSGOOD: | think - and ny slide is
gone now, but | think there are sone conpelling

reasons. And | think that we've tal ked about the

use of an exception as a routine approval. Renenber
my last talk, | tal ked about everything is |licensed
under a general license, so it's not the same thing

as issuing a specific license. And | think, also,
we can't mnimze Earl's earlier points with respect
to the public's understanding, and the way we do
busi ness, and the risk assessnents, and our generic
envi ronnent al inpact statenment that have al ways
provi ded the infrastructure for transportation.

DR. VEINER: Let ne ask a follow up

guestion. W, essentially, give technical advice.
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What technical work would need to be done to support
t he decision of going for a rule, or not going for a
rule? And just to expand on that a little bit, are
you planning to do a conparative risk assessnent of
t hese various options? And it seens to nme, that's a
ri sk assessnent that should be done. You can't
assume -- to get back to sonething --

CHAIR RYAN. W're losing track of your
guestion, Ruth.

DR WVEINER: |I'mlosing track of it
nyself. To get back to Dr. Hi nze's point, you have
to - you can't ensure noderator exclusion. You
can't be 100 percent sure that no water will ever
get in. So would you be doing a conparative risk
assessment of these various options, and would there
be other technical bases for a rule, or for saying
no rul e?

M5. OSGOOD: | think one of the things
is - and naybe we're getting a little bit of the
cart before the horse - because | think that when we
eval uated the range of options that we m ght propose
to the commi ssion with respect to kind of reaching a
resolution on this topic, we identified rule making
as an option. And how that would develop into a

regul atory analysis, | don't think we have concl uded
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exactly what we would do. But | would envision some
kind of relative risk evaluation, but Earl is nore
famliar with the risk assessnments that have been
conpl eted to-date. He m ght have a better --

CHAI R RYAN: Just before Earl answers
that, | guess | would offer you, again, the view
that five or six case-by-case kind of studies or
anal yses, or individual efforts would give you the
neat on the bone to help you design the rul e nmaking.
| just - junping right into rule making, | know
what's going to happen, or at least | have a feeling
what will happen. You'll wite a rule, you'll get a
rul e approved, and then you'll wite guidance that
you could wite right now and do on a case-by-case
basis, so that's just ny thoughts.

MR EASTON: | think that all of the
risk studies in the EIS that support this rule, rule
out criticality fromthe get-go, saying it can't
happen, it doesn't even consider it. And | think
the fact that we do this by a general |icense, the
public does not have an input. And if we --

CHAIR RYAN. Wait a mnute. W just
heard about all sorts of criticality anal yses these
fol ks are doing.

MR. EASTON: No, the public, like in 72
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they do a rule making, in Part 50 they have a
license, in Part 71, the public does not have an
input to the certification, so if we start changing
t he exception to be the rule, |I think you'll get a
| ot of chall enges naybe to how we inplenment the
rul e, because of the risk studies and the
envi ronnment al i nmpact statenent.

CHAIR RYAN. It's very circular, Earl.
There are exceptions in the regul ati on now because

it was deenmed to be helpful to deal with different

cases.
MR. EASTON. Right. And | think --
CHAIR RYAN. So | don't get the circular
argurment. It doesn't fly, for ne.

MR. EASTON: And I'min favor of doing
the least risky thing on a case-by-case basis.
nmean, that's the bottomline. And if we have things
that are already | oaded, and you don't want to
unl oad them we ought to consider case-by-case
basis. |If you have things that you don't know
about, and it's safer in the end to doubl e-contain
it, we ought to consider that as an exception. But
| think before we turn it into the general rule, we
have an obligation to stakehol ders to go back and

explain to them why what we've been telling themin
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risk studies and EI Ss for decades is not really the
rul e.

CHAI R RYAN: Again, |'mnot saying
rul emaki ng shoul dn't happen at sone point, but |
think that to neet your goal, three or four, or
what ever smal |l nunber of cases eval uated and brought
t hrough the process would give you the information
that would help in that process that you're talking
about .

M5. OSGOOD: Dr. Ryan, you al so asked
about burn-up credit.

CHAI R RYAN:  Yes.

M5. OSGOOD: And | think with respect to
rul e maki ng, so --

MR RAHHM: | would like to answer your
guestion about a rule making, would we include both
noder at e excl usi on and burn-up credit? | would say
that we should | eave burn-up credit - burn-up credit
conmes in the inplenentation of the regulation, and
it shouldn't go into the regulation. | nean, there
are appropriate words in the regul ation, nost
reactive credible reconfiguration consistent with
material --

CHAI R RYAN. So you agree with ne that

gui dance shoul d be where that gets addressed.
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MR RAHIM: Burn-up credit. And we

have gui dance, and | SG 19, noderator exclusion is

there is a guidance, so we've done --

CHAI R RYAN: |'ve heard people criticize
19 so far.

DR. VEINER: Well, | have to get back to
sonmet hing Earl Easton said about public input. If

you have public input on noderator exclusion,
woul dn't you want it, as well, on burn-up credit?

MR RAHHM: Yes. In terms of public
i nput, when we put out ISG there is a public
commenting period. 1SG 8, that there was on burn-up
credit, that we did that. But to go back to your
guestion, why rule making with respect to noderator
exclusion - on a case-by-case, the regulation
intended to do it |ike a per shipnent or a case-by-
case basis. But here, we have --

CHAIR RYAN. It doesn't say that.

MR RAHHM: It doesn't say that, but
it's in that regulation. But here we have DOE
coming in for a design approval, so it's not a sort
of a shipment, per shipnent, single shipnent, one
time shiprment. They want a general design approval
noder at or excl usi on.

CHAI R RYAN. And, again, | think we've
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recogni zed that there are sonme aspects of DOE s case
that are very different than the comrercial power
reactor case, so let's don't pick on DOE, although

| think the case you nade was pretty conpelling from
the technical perspective, that there are issues
there that could be eval uated under the exception,

or within the context of the existing 71.55(b).

DR. VEEINER: Aren't they always design
approval s? | nean, you just said DCE canme in with a
desi gn approval, but they're always design
approvals, aren't they?

M5. OSGOOD: I n general, that's how we
do transportation approvals. W approve a design,
and that's one of the beauties of Part 71, is once
we approve a design, any licensee is authorized to
use that package. They can build one of that
package design, they can build 100 of that package
design, and any licensee is authorized to use that
package for basically, shipnents to anywhere.

CHAIR RYAN. Al right. | want to ask a
guestion on rule, or using these various -- how many
casks have you guys approved over tine?

M5. OSGOOD: How many spent fuel casks?
Hundr eds.

CHAI R RYAN: Hundr eds.
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MS. OSGOOD: Hundr eds. Hundr eds.

CHAI R RYAN: Now you' ve approved
hundreds of individual casks under the existing
rul es.

M5. OSGOOD: Hundred designs, yes. A
hundr ed desi gns.

CHAI R RYAN: A hundred desi gns.

M5. OSGEOOD: Sone packages, they have a
t housand units, or nultiple thousands of units.

CHAI R RYAN: Not worried about the
mul tiple units.

M5. OSGOOD:  Ckay.

CHAI R RYAN: Because | used to work with
guys that brought you in design packages.

M5. OSGOOD: Ckay. Oh, yes, | know
t hat .

CHAIR RYAN. Lots of them Oh, yes. So
the point | making is that one, two, three extra
packages doesn't add a lot to that load. | just
don't see the argunents of where we're doing a
better job of inform ng the public, when we' ve been
doing this under these existing rules for decades.
| nean, by the way, that does not dimnish ny desire
to fully informthe public about everything the

agency does. | think that's a great, absolute goal.
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MR. HACKETT: | was going to try one.
This is Ed Hackett from SFST staff, too. | think,
to me, listening to the debate and trying to nake
some observations here, | think to take a step back,

| think the common thenme |I'mhearing is risk-
informng this area.

CHAI R RYAN: Exactly.

MR. HACKETT: And how we go about it,
whet her it's through rul e nmaking, or guidance
enhancenent, or any nunber of mechanisns, | think is
what we're | ooking at as our going forward approach.

CHAIR RYAN. And | think we have nmaybe
sone different views on where's the horse and the
cart.

MR. HACKETT: Exactly.

CHAI R RYAN. Ckay.

MR HACKETT: But | see a nobst --

everyone has presented today aligned with the idea
that risk-informng in this area would be a benefit
pretty nuch to everyone, to the industry, and

| daho' s got a special case, certainly to the staff,
because we' ve been - just by virtue of the three
neetings Brett referred to, we've been | earning and
| ooki ng at our guidance going forward. | think

there is need for some enhanced clarity, that I

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

184

t hi nk woul d conme through risk-informng this area in
a nore -- and one way, as we've been tal king about,
is through rule making, in terms of framng it. But
| think that's --

CHAI R RYAN: You're absolutely right.
And, again, ny plea is that we step back and think
nore about that, maybe evaluate a few nore cases
before you nake a conmitnent that rule making is at
the top of the list of what things we need to do.
Sir?

MR WHTE: Yes. This is Bernie Wite.
I"'min NRC SFST, and if | could address the rule
maki ng versus issuing gui dance.

CHAI R RYAN:  Gui dance.

MR WHTE: Yes. | think what we've
seen over the past, and now this goes back - [|'ve
been working 15 years. Wen one applicant comes in
and asks for something and they get it, |ike when
the fresh fuel people went to 5 percent, they al
kind of came in and went for 5 percent, so we tend
to see applications come in in bunches over a couple
of three years.

| think one thing the staff was trying
to avoid is to have an applicant cone in, or two

applicants conme in, ask for noderator exclusion, and
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t hen we go, oh, what do we do now? W' ve never done
this. Then we see three, or four, or five nore
wanting to cone in for the same issue, for a generic
approval. And then we go well, what do we do?
Vel l, maybe we've got to ask the comm ssion? And
then we're kind of in the part where we're doing the
rul e maki ng, or not doing the rule, but we're asking
the commi ssion at the sanme tinme we're supposed to be
doing the licensing, and we were trying to
circunvent that, and get up to the commi ssion, and
kind of get their views on this prior to
applications coming in. | think that's where we saw
this going long-term

CHAIR RYAN: And | appreciate that, but
there is the other side of the coin, which is, are
you going to have one or ten? So | wouldn't want to
enbark on a nulti-year rule making until | had a
better feel for that.

MR WHTE And | don't think we have a
feel for that.

CHAI R RYAN: Fair enough.

DR WEINER: Could I ask one final
thing? So | understand it, Bernie, fromwhat you
just said, that what you're looking for is to

prepare for - do some preparatory work to decide
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whet her or not there should be a rule making. And
that's where your cases are going to cone in, and
that's where your conparative risk assessnents are
going to cone in. |Is that a correct reading of
where the staff is going?

M5. OSGOOD: | think so, because in NMSS
rul e maki ng space, of course, before we would even
have a proposed rule, that we woul d i ssue gui dance
cont enporaneously with, we would do the regul atory
anal ysis, even before we go down that path, so
that's exactly right.

DR. VEEI NER: Does anyone el se have any
further conments, questions? Anybody? If not --

CHAIR RYAN. | want to thank again the
staff and all the participants today. W had a
real ly breakneck session last time trying to cover
this entire space, and | think it seened |ike 20
mnutes, it was way too short. And | want to thank
Bill Brock for hel ping reorganize all of his staff,
and again, all the participants here today. W have
a much fuller picture, and I think a nmuch better

pi cture of your intent, what sone of the issues are

wi th ot her stakehol ders, and hopefully, we'll do a
better job of formulating our views in detail in a
letter to the conm ssion, but again, | want to thank
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everybody for putting up with another session with
us to give us a lot nore insight, which it was
obviously a very conplicated topic, and I'mglad we
all came back together, so thanks very mnuch

DR VEINER: | want to add ny thanks to
the participants, the speakers for keeping within
our time schedule. Thank you so much. | know t hat
many of you had other slides, and | woul d encourage
everybody to | ook at the additional naterial that
was submitted along with the slides, because | know
that, especially Dr. Machiels and Everett cut-back
their presentations a great deal, because we kept
telling themthere's no tine. So thanks again to
everyone.

CHAIR RYAN. That's great. Thank you
all very much. W really appreciate it.

| guess with that, we're scheduled to
visit with Conm ssioner Jaczko at 4: 30.

DR VEI NER:  Yes.

CHAI R RYAN: And we can take a short
break until say 4:25.

(Wher eupon, the proceedi ngs went off the
record at 4:06 p.m, and went back on the record at
4:27 p.m)

CHAI RVAN RYAN: | thought we would just
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take a minute to try to summarize. And | think we
are going to prepare a letter on now the ful
presentations on the issues of noderator exclusion
and the transportation staff's presentations to us.
So, Ruth, do you have any initial thoughts or --

MEMBER VWEINER:  Well, | talked to Chris.
And | would like to take a | ook at the transcript
before we enbark on the letter just to make sure we
know who said what and actual |y what was sai d.

CHAI RVAN RYAN:  Ckay.

MEMBER VEI NER:  But the staff that --

CHAI RVAN RYAN. Have you got any thenes
you m ght think about? Can | offer you one?

MEMBER VEI NER:  You're about to anyway.
So pl ease.

CHAI RVAN RYAN: The one thene that |
t hought that everybody sort of agreed on that we
caught a couple of tines, many tinmes, actually,
during the presentation was risk-inform ng.

MEMBER WEINER:  Yes. And this --

CHAI RMVAN RYAN: So that's one general
thing we need to nake sure we cover of what people's
views are in risk-informng whatever is the activity
t hat comes | ater.

MEMBER VI NER: And Bill just nmade an
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interesting point. |If there is a basic change in
approach, it needs to have broader optics than
gui dance.

CHAI RMAN RYAN:  And | think the
alternative view of that, which | would offer, is --
and | think that is right -- that naybe sonme case by
case sorts of work would better informhow generally
what specific issues need to be in the nore
general i zed regul ati on.

So | always westle with what is the
split between what is in the regulation | anguage and
what is in guidance. And | think that's sonething
we will have to think through in our letter as we
study the transcript.

Frank?

MR. G LLESPIE: But they m ght not be
mut ual Iy excl usi ve.

CHAI RVAN RYAN:  Absol utely.

MR. G LLESPIE: So you might want to
consider that it makes sense --

CHAI RVAN RYAN:  Yes.

MR. G LLESPIE: -- while you are
considering a typical two-year rul emaki ng schedul e,

CHAI RVAN RYAN: Ri ght.
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MR G LLESPIE: -- a year to propose, a
year to final, which is kind of typical, that the
staff should, in fact, entertain the case-specific
ones to informthat process.

CHAI RVMAN RYAN:  Ri ght .

MEMBER WEI NER: | think that canme out.

CHAI RMAN RYAN:  Thi nki ng about that and
then how that all winds up we will need to
understand a little bit nore, but | think that is
certainly sonething we need to cover.

MR G LLESPIE: Because there was a
tenporal nature to at least three of the cases here.

CHAI RMAN RYAN:  Ri ght .

MR. G LLESPIE: | nean, obviously the
people cane. So they felt it was very inportant in
the near termw th them

CHAI RMVAN RYAN: Right. And again,
don't really have a good feel for how | ong such a
rul emaki ng m ght take, but the length of tinme of
rul emaki ng versus interimgui dance now and
rul emaking later on, all that needs to be thought
t hr ough.

| woul dn't propose that we have an
answer. And | think we need to try and | ay out what

we heard from everybody about the variables invol ved
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and then what our views as the Cormittee m ght be on
t hose vari abl es.

MEMBER HI NZE: It mght be useful to the
Commttee and to the staff to encourage the NMSS or
the NRC to prepare a position paper which outlines
all the pros and cons of these various approaches
and | ook at some of the risks involved in these --

CHAI RVAN RYAN: | think we heard that
that would be in the regulatory analysis part. So
that would all be sonmething that woul d be covered.
So | think that that is certainly --

MEMBER VEI NER: | thought that Wayne's
explication of the pros and cons of a rule on
noder at or excl usion was a very good framework for
t hat .

MR. HAMDAN: Can | add sonething on the
risk? | think it would be a good idea to initiate a
study for converting risk with and without the
noderator exclusion. | think | would start that
t onor r ow.

MEMBER VEI NER:  Yes.

CHAI RVAN RYAN: Well, there are several
el ements of that that we heard about. And we didn't
intend to dive into all of these. So it's by no

means a criticismthat we didn't cover the ful
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breadth of all of these. But there are obviously
probability issues which were covered. And then
there are sone consequence issues, which were
covered, in part.

| ama little bit interested in some of
the details of whether the consequence assunptions
are risk-informed or not risk-inforned.
Probabilities | think tend to be risk-informed just
by the very nature of how you cal cul ate
probabilities.

And then on the transportation side, you
know, we have wrestled with before -- and we have
tal ked about it before. Wat are the different
dat abases that have been used to cal cul ate
transportation accident rates?

MR. HAMDAN:. If it could be done, can
you i magine if you calculated the risk with

moder at or exclusion and without it for a few case

studies --

MEMBER WEINER: | think that's --

MR. HAMDAN. -- and you get sone nunbers
back?

CHAI RMAN RYAN: Certainly something to
t hi nk about .

MR. HAMDAN: They could tell you the
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difference is very small or they could say the
di fference i s huge.

MEMBER VEI NER: Well, the problemis
that in any case, the radiological risk is always
very small. But the question is, what is the
di fference?

MR. HAMDAN:  Yes.

MEMBER VWEINER: |Is there a significant
difference? And | think that that was touched on in
the transcript.

MR HAMDAN: You did it.

CHAI RVAN RYAN:  Anyt hing el se?

MR G LLESPIE: Just that | saw Jack
Strohsnyder in the room | would like to give an
"Attaboy" to the transportation people since we have
an office director here.

(Laughter.)

MR. G LLESPIE: And if you observed the
di scussion, | know it mght be the wong office, but
it was a great presentation we just had, | think, on
the technical aspects of the technical questions.

CHAI RVAN RYAN: We kind of left an hour
for last month. And we decided | ast nonth we needed
nore than an hour. So we had a whol e bunch of folks

and had a really good afternoon on the topic of
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noder at or excl usi on and new casks and new
transportation nonths for spent fuel.

MR G LLESPIE: And, Mke, tonorrowis
Jack' s | ast day.

CHAI RVAN RYAN: | Know t hat.

MR. G LLESPIE: And he is com ng here.

(Laughter.)

CHAI RVAN RYAN: Let ne congratul ate Jack
on his just highly successful career in NRC and his
hi ghly successful career in the days and years
ahead. Jack, thank you. On behalf of the
Committee, | think | want to recognize that Jack has
really been very hel pful at working with all of the
offices to help the Cormittee get information and
access to the staff and really make our work easier
and better for your participation.

So, Jack, congratul ations again. And we
real ly appreciate your being with us. Thank you.

MR. STROHSNYDER: | will just quickly
thank you. And, as | said many tinmes before, we
really value the input fromthe Conmmttee
technically. And you help us a |ot, make sure we
get the right quality products. So thanks. Thanks
for everything.

6) ACNW MEETI NG W TH COVM SSI ONER GREGORY B. JACZKO

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

195
CHAl RMAN RYAN: Wl cone. Commi ssi oner

Jaczko, it is a great pleasure to have you with the
ACNW We are | ooking forward to your views and
opi nions and i nformati on and gui dance.

So, without further ado, let nme turn
over the podiumto you.

COW SSI ONER JACZKG: Wl l, | thank you
for that. And | appreciate the opportunity to speak
here today. | have an opportunity to interact with
some of you periodically. And | thought it would be
nice to have an opportunity to interact with you as
a group.

| really look at this as an opportunity
for me to talk to you about sone issues that | think
are inportant to me and then hear from you about
what you think of those things certainly or other
things that are on your mnd. And | would certainly
wel comre any kind of a discussion that you woul d want
to have.

CHAI RVAN RYAN: Thank you.

COW SSI ONER JACZKO:  And there are a
couple of things that | thought | would start out
with. And then certainly we can discuss anything
you would |i ke to discuss.

| think the first thing that | wanted to

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

196

say is that as | have been here now, been a
comi ssi oner about two years and | have becone
famliar with the ACRS and the role that ACRS pl ays
and | have becone famliarity with the role that you
all play, | think that there is opportunity to work
on the role for ACNWand to put that | think on nore
of an equivalent footing for ACRS, just dealing with

a different set of issues.

| think sonetinmes -- and | have been
guilty of this -- that we have a very overworked and
someti mes under-appreciated staff. Well, | guess

maybe you coul d say al ways under-appreciated. And |
t hi nk sonetines given the workl oad of the materials
area, that we have asked you oftentines to to sone
degree be a surrogate staff to devel op policy kinds
of things and policy issues. And | don't think that
that is often the nost effective use of your skills
and tal ents.

And | really think that the Conm ssion
should really | ook to working to making the Advisory
Commttee truly an advisory cormmittee in the sense
that they're really providing a review, an
i ndependent review, of staff issues, fromreally
primarily | think on the technical side and | ooking

at those things and working on those things and
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gi ving us an independent | ook at some issues,
poi nting out to us what is inportant.

| think that that has certainly happened
inalot of areas. | think on the high-level waste
area, | think that has happened quite a bit and the
Comm ttee provides a trenendous asset in that
regard. And | think it would be nice to see that
expanded in nore areas.

| think that involves two things.
think, one, it involves us making sure the staff has
resources to be able to inplenent the things in the
policy arena that they need to inplenent as well as
maki ng sure that you have the flexibility in your
charter or other appropriate guidance to be able to
do that as well and to solidify that relationship.

So | think I just thought | would start
with that because | think that for ne really is how
| see the ACNWplaying a role. And | think that is
arole. 1 think | would view that as perhaps a
little bit of an expanded role fromwhat you have
now. If it's not seen that way, | would certainly
appreci ate your feedback because it's intended to be
seen that way.

You know, no matter where we go and what

we do, | think the NRC will always be viewed as a
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power reactor agency. One of the first things that
| learned when | got here -- of course, when | got
here, | wasn't too familiar with all the other
things we do. But it isreally in the materials
area where people are harned on, unfortunately, |
woul d have to say, you know, on a weekly or a daily
basis, if you will.

It's in the use of nuclear materials.
Peopl e get real exposures. They get acute
exposures. They get exposures that have real
i mredi at e heal th consequences.

| think that it's unfortunate to sone
degree that we don't focus as nuch or this agency
isn't known as rmuch for the work that we do in
controlling that aspect of our regulatory authority
or in inplenmenting that aspect of our regulatory
authority.

So | think there are a tremendous numnber
of things that can be done in that area and that
there is a lot that we can do, whether it is |ooking
at inmprovenents in human performance or training or
ot her kinds of things to really reduce the incidence
of nmedi cal exposures, of industrial exposures, of
these kinds of things. | think that certainly is an

area that is one of trenmendous interest to ne.
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Anot her -- and these are just sonme areas
that I think are inportant and where | would
certainly -- again, | viewthis nore as an
opportunity for ne to throw sonme ideas out there.
And then | would really like to hear fromyou al
what you think about some of these and your
t hought s.

Anot her area that | think, a scenario
that I know very little about but have just enough
knowl edge about based on past work that | have done
to be able to comment on -- and | think that is
soneti mes the nost dangerous position to be in. And
that has to do with the use of nodels.

Again, | think this is an area where
ACNW can real ly provi de good gui dance to the
Commi ssion is on the use of nodels in a variety of
applications, whether it is decomr ssioning and dose
anal ysi s and dose assessnments or even all the way in
an area where | think there has been a | ot of
information. And that is on high-level waste.

| always renenber that when | was a
graduate student, | had an opportunity to do sone
nodeling. And the nodeling | always did was
particle physics nodeling. So the nodeling was a

relatively easy thing to do fromthe standpoint of
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you could control, really, the interactions that you
were dealing wth.

And the results of your nodels were
really well-defined by a set of mathematica
equations. | nean, you had a good theory. The
difficulties and chall enges weren't so much in
understanding the theoretical basis, but it was in
the actual limtations of calculational ability to
t ake those equations and actually do anal ytic
sol utions or develop analytic solutions to these
equations. So you used nodeling as a way to repl ace
that. And you could do that in a very rigorous and
| think refined way.

What | see often in the work that we do
here froma regulatory standpoint is that the
t heoretical basis isn't always as clearly defined
and clearly understood. And so not only do you get
into chall enges, actual conputational chall enges,
wi th nodeling, but you get into challenges of are
t he nodel s an accurate reflection of whatever
physi cal processes we're actually trying to nake
predi ctions on and then throw on top of that the
fact that you are trying to do this for a regulatory
st andpoi nt .

So | think nodeling is really an issue
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that we don't spend enough tinme doing. And then, of
course, fromthe Comm ssion's standpoint, when we
present information, we want to present information
| think in a way that is accessible to

pol i cy-nmakers, policy-nmakers outside of this agency.

And it's easier to tal k about things
when you can tal k about a nunber. So there is a
tendency to want to take numbers and use nunbers
that we have derived fromnodels, but it's really
important, | think, in particular, to hear from you
al | about what those nunbers nean, what the
[imtations of those nodels are. |Is this an
appropriate use of these nodel s?

Those are all the kinds of questions
that are rmuch nore difficult than chall engi ng but
really go to the heart of whether or not that nunber
that we are using really has any nmeaning in a
regul atory, even just in a physical context. So |
say that, as | said, with enough infornmation to be
somewhat knowl edgeabl e and with probably not enough
information to be totally accurate.

Anot her issue that | think -- and, M ke,
you and | have tal ked about this, and that is really
this issue of | think how we do this whole framework

of waste. W have waste that is defined, by and
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| arge, by function or origin and not by dose or not
inarisk-informed way or in a -- | like to think of
it nore interns of the health and safety
inmplications of that waste. | think that is clearly
an area.

The one issue that particularly hit hone
for me was a cleanup that we were doing at the
Heritage site in New Jersey. And there you had
urani um and thoriumthat were contam nating certain
areas of that site. Some of that uranium and
t hori um happened to be |icensable nmaterial because
it happened to neet the .05 percent by wei ght
definition. Sone of it was not.

Vell, fromthe standpoint of | think
what our agency's broader nmission is, our mssion is
really to look at that froma public health and
safety standpoint. And the .05 percent by wei ght
definition is not a health and safety-based
definition.

So we were naking arbitrary -- well, not
arbitrary but a decision about what naterial was
I i censabl e, then going through a process and
determ ni ng doses fromthat while neglecting other
mat eri al that may have had dose inplications but,

nonet hel ess, was not nmaterial that was |icensabl e
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and, therefore, wasn't involved in our cleanup
activities or, for that matter, was included in the
dose cal cul ations, nore inportantly. So, again, it
gets back to kind of that idea of the nodels and how
we use and do these cal cul ati ons.

So that is a specific area where | think
t he Conmi ssion could nake sone changes and perhaps
nove to a definition or an understandi ng of those
materials that is based on the public health and
safety definition, not what | understand is a
definition that really had to do with whether or not
this material could be useful in a comerci al
source. And | don't think it ever really was
envi sioned that we would wind up having to use this
as a cleanup standard to sone extent in the future.

A couple of other areas | will just
touch on briefly. And this one | will raise perhaps
as nore not so nmuch a comment but just to say that |
think this is an area where | think that the
Conmittee has done a ot of work. And I think that
isreally in the issue of |owlevel waste and how we
get -- alot of this is in conjunction, too, with
t he National Acadeny of Sciences and how we deal
long termwith the issues of |owlevel waste in

getting good regulatory franework and really to somne
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extent a good national policy for |owlevel waste

di sposal in this country and greater than class C

waste as well, | think, going into that category.
The |l ast point perhaps | will raise is
--and I will |eave this perhaps nore as a question

-- the staff has done a |lot of work recently on

| ooking at a risk analysis toward dry cask storage,
which | think was a very good product that the staff
worked on to take a | ook at what the risks would be
associated with noving fuel to dry cask storage and
the risk through the whole process, fromloading a
cask to storing a cask, or to transferring a cask,
to ultimately storing the cask.

And | think that is a very good piece of
work that the staff has done and is | think to sone
extent laid at the doorstep of the Commi ssion an
i mportant issue that | think we really need to think
about. And that is whether there is information in
that that tells us that we need to maybe nore
proactively and froma regul atory standpoi nt nove
towards requiring or encouraging the novenent of
fuel fromwet into dry cask storage.

| was surprised by that particular
report and really even that the integrated risk was

really so |l ow, even when you consider the transfer,
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the risks associated with transfer, because that
was, as | had al ways understood, really the area
where there was the nobst concern

And taking into consideration that as
well as the long-termrisk issues | think | was
surprised to see that nunbers were so, so |ow that,
you know, while the risks fromspent fuel storage
and wet storage are conparably | ow froman acci dent
st andpoi nt or not conparably but are thensel ves
somewhat | ow, | think the Comm ssion has al ways been
in a position that that is, to sone extent, safe
but I think there is such a dramatic reduction in
risk fromthe novenent that it nmay warrant an
exam nation on the Conmi ssion's part of naybe doi ng
some things to encourage nore novenent and nore dry
cask storage.

So those are a couple of issues that |
had on ny mind and G eg suggested that | talk about.

(Laughter.)

COW SSI ONER JACZKO:  So | will leave it
to you, however you would like to do this, if you
woul d |ike to ask me questions, or however you want
to proceed.

CHAI RVAN RYAN: Well, thank you very

much for your list. | think it is a

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

206

t hought - provoking list. | am happy to hear several
things that will cone to you and the other

commi ssioners in our revised action plan and
charter.

| think we, Iike you, recognize that we
have shifted fromkind of a really heavily wei ghted
hi gh-1 evel waste programto now a nore materials and
ot her issues kind of programfor the ACNWas well as
t he high-level waste piece. And | think we can add
value. So | am pl eased to hear that you want to
enhance that .

So you will see that in our action plan,
whi ch responds to the SRV that the Comm ssion has
given us as well as in our charter. So that is kind
of a general coment that rmuch of what we have
tal ked about you will see parts of it fed back in
t hose two docunents.

First of all, let nme ask each menber to
maybe i ntroduce thensel ves and say where they are
fromjust so you get a better feel for everybody.

So let me start over here with Professor d arke.

MEMBER CLARKE: Jim C arke, Vanderbilt
Uni versity.

CHAI RVAN RYAN: And do you want to say a

m nut e about your background, areas of expertise?
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MEMBER CLARKE: | joined the faculty at

Vanderbilt in 2000; prior to that, 25 years of
experience in the private sector. A lot of that
focused on investigating and renediating

contanm nated sites initially and then chemcally
contanmi nated sites and then expanding into chemcals
and radionuclides and risk assessnents using the EPA
appr oach.

MEMBER VWEI NER: | am Ruth Weiner. |
spent up until 1993 al nost 40 years in the acadenic
world. And ny |ast position was as dean and
prof essor of environnental studies at Western
Washi ngton University.

And | am now at Sandia Labs. And | am
the principal investigator for RadTran, which is the
nodel -- and |I'mglad you nentioned nodels -- for
assessing radi ol ogical risk of transporting
radi oactive materials. And we actually do al
radi oactive material s.

| am al so an adj unct professor in the
Depart ment of Nucl ear Engineering at the University
of M chi gan.

COWMM SSI ONER JACZKO Do you spend nost
of your tinme in Mchigan or --

MEMBER VEINER: No. | live in
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Al buquer que when |I'm not com ng to Washi ngton. Once
a week fall senester, | go to Mchigan. You have
hired a nunber of ny students --

COW SSI ONER JACZKO:  Oh, yes?

MEMBER VEI NER: -- at NRC.

COW SSI ONER JACZKG:  Ch, good. Cood.

VI CE CHAI RVAN CROFF: | am Allen Croff.
| worked at Oak Ri dge National Laboratory for 30
years and retired a few years back. By training, |
am a nucl ear chenmical engineer. And ny work was in
nucl ear wast e managenent, EM cl eanup, and nucl ear
fuel recycle.

MEMBER HINZE: | amBill Hi nze. | spent
nmy academ c career wal king over Basconb Hi |l between
Science Hall and Sterling Hall.

COW SSI ONER JACZKO:  Onh, yes.

MEMBER HI NZE: So you know where | am
coming from | have taught geophysics at M chi gan
State and spent the |ast 25 years at Purdue and am
eneritus professor there and interested in both the
geol ogical -- all the geos.

CHAI RMVAN RYAN:. And | am M ke Ryan. And
nmy background is health physics and nucl ear
engineering. | think I amthe only nenber of this

Commttee that was a |licensee at one point.
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MEMBER WEI NER:  Yes.

CHAI RMVAN RYAN: So | al ways have t hat
perspective to offer. | graduated from Georgia Tech
and University of Massachusetts at Lowell.

MEMBER VEI NER: | should nention that
both Dr. Clarke and | are graduates of Johns Hopkins
University. W got our Ph.D.'s in the sane
depart ment.

CHAI RVAN RYAN: We won't hol d that
agai nst you.

(Laughter.)

CHAI RMVAN RYAN: Anyway, that's kind of
just a brief introduction to the staff. | think
with the broad range of skills that we have, we can
certainly address a broad range of issues.

And | would be renmiss to not inmediately
nmention the ACNWstaff, many of whom are here today,
bot h our technical and support staff. Wthout all
of them we would be ineffective at our job because
they are here all four weeks of the nmonth. And we
come in one week of the nmonth and work renmotely from
t hat point.

Wt hout their concerted efforts and
their real dedication to the technical excellence of

our work, we wouldn't be doing as good of a job as
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we are doing. So they are really kind of a key
backbone to our effort. So | wanted to recognize
all of themwho are here today.

| would al so be rem ss not to recognize
Frank's predecessor, Dr. John Larkins, who | won't
say departed -- who retired --

(Laughter.)

CHAI RVAN RYAN: -- in Decenber of this
year but is still helping in the HR area in the
agency.

Ckay. Wth those introductions, boy,
this is aterrific list. First of all, | guess I
will offer you ny views. And | would ask the
Committee to junp in as they mght want to offer.

| really resonate with the idea that
this isn't just the power reactor agency. There are
20,000 licensees in the agreenent states program
something like that. And | agree with you that
there is a lot of opportunity to d better job of
radi ati on protection and material managenent in that
ar ena.

You know, there are 34 or '5 agreenent
states nowwith a couple in the mll. And that has
got a direct connection to this agency through the

agreenent states program and the MPEP oversi ght
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program and all of that.

So | think there is a |lot of good
connection that can be nade where the agency's
skills and abilities can translate to the states.
And that is not to say it doesn't already because
t he Conference of Readi ness of Control Program
Directors, the Organi zati on of Agreenent States,
both of whominteract with the Comm ssion and the
staff at a variety of levels. But | think there is
a |lot of power in nmaintaining and actually
i ncreasi ng that synergy.

You know, you nentioned industrial.
There is just one little study done in Texas on the
group of fol ks who received the highest and nost
frequent overexposures. And that is industrial
radi ogr aphers.

Bob Enmory is at the University of Texas,
the other big school in Texas besi des A&M who
| ooked at the hiring dates and the incidence of
t hese overexposures. And guess what? The curves
overlap. It is a training issue for new entrants
into the profession. And with the ups and downs in
the oil industry, he saw three of these spi kes over
the last 20 years. So it's real clear that it is a

training i ssue. And now Texas is working on that
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new training requirenent kind of question for that
i ndustry segment.

So there are lots of opportunities to
take that as a | essons | earned and share that with
everybody. So that is | think something where we
coul d provide sone input and hel p.

The nodeling and nonitoring question is
al so near and dear to ny heart. |'m always
interested in people's perception of what's a good
answer .

In internal dosinetry, you know, |
i nhal e or ingest sonmething. |If | calculate an organ
dose to within 100 percent, that's a great answer.
That's a win. But, you know, if | amdoing a
criticality calculation, .006 percent error could be
a real bad thing.

So the context of uncertainty | think is
really what we have addressed. And | think we are
continuing our work on nodeling and nonitoring for
t he purpose of feedback. How are things behaving?
Are they behaving like you think they are or are you
just having what | call numerical narcosis events,
where you are just calculating stuff? And, you
know, is it really serving a useful, infornmative

purpose? So we will continue to |I think address
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t hat .

COW SSI ONER JACZKO:  No. | woul d say,
| nmean, | think that is really one of the issues and
| think one of the challenges that we have as an
agency, how you communi cate that kind of information
to peopl e who are maybe not from a techni cal
background but, nonethel ess, have an inportant role
in policy.

| think that is one of the challenges
because it is easy, | think, to fall into the
perspective of not giving that aspect of it, the
error aspect of it.

CHAI RVAN RYAN:  Absol utely.

COW SSI ONER JACZKO:  Yet, sonetines
t hen, you know, particularly in a policy arena,
gi ving nunbers that don't have precision to them can
have its own challenges. So there is a real bal ance
there in terns of how you do that and how you
communicate that. But it is an inportant thing that

we have to get right as an agency.

Vell, it is an interesting one. And if
you | ook at different applications, | think the
timeline aspect of it is the critical issue. [If |
have a nedical test, they inject or | ingest

radi oactive material and they nmeasure it somewhere
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and i nmediately we know i f things are right or wong
based on how much goes to where they're | ooking for
it to go.

In an environnmental nodel for a
decommi ssioning site, we nmight have, you know, sone
radi oactive material, we are trying to predict its
future behavior. And that may be over literally
hundr eds of years.

So one strategy that we are thinking
about nmore and nore is how do you coupl e the
nmonitoring requirenent for a long-termw th nodeling
exercise that gets you started to say, well, it
seens |ike things are okay, but, you know, what's
the obligation to make sure they're okay as tine
progresses and even into |onger tine franes.

So we are thinking nore and nore about
that as we deal with deconm ssioning and | egacy
sites and |l ow | evel waste sites and things |like
that. So that's a topic we will probably address in
future letters and so forth.

Anybody el se have particul ar points?

MEMBER VEINER: Can | junp in?

CHAI RVAN RYAN: Pl ease? Ruth?

MEMBER VWEINER: | got interested in

transportati on about 15 years ago, when | first went
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to Sandia as a sunmer faculty fellow, but it has
come hone to nme that this is the nost visible part
of the entire nucl ear endeavor.

Peopl e see the trucks, and they see the
trains. And they see the big casks with the trefoi
on them This has always seened |like the red-haired
stepchild of the whol e nuclear industry.

And | was just curious as a new
commi ssioner and with -- you were a Congress science
fellow, as | was; so you have ties to Congress --
what the Comm ssion's viewis of the role of
transportation and transportati on anal ysis.

And to date everyone has focused on
transportation of spent nuclear fuel, which is a
smal | chunk. | nean, nost packages are not spent
nucl ear fuel. So | would be very interested in your
Vi ew.

COW SSI ONER JACZKG: | think there are
a couple of things. And | will say this is
definitely nmy view and not necessarily the
Conmi ssion's vi ew.

| think you are right. | think
transportation is a very visible aspect of a | ot of
the nuclear fuel cycle. And | think the focus has

been on spent fuel because | think froma risk
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standpoint, there is a -- well, | don't want to say
froma risk standpoint, but there is a |lot nore
activity in spent fuel than in a | ot of other

shi prment s.

So | think there has been a | ot of focus
on that. And | think the Comm ssion has put in
pl ace a set of requirenents to address accidents
involving that or | guess -- well, | guess | want to
say high-level waste. |Is that DOE requirenments or
they're NRC, they're NRC requirenents? The NRC
requi renents for the cask

You know, | bring this specific exanple
up because this is sonmething that happened when
worked on the Hill. W started | ooking into whether
or not testing had been done but whether the NRC
allowed for full-scale or required full-scale
testing of casks in transportation canpaigns. And
t he answer was no. | nean, there was allowance for
reliance on scal e nodeling or scale nodel tests and
t hen nodel i ng.

And the person | worked for at the tine
suggested that, well, maybe we should take a | ook at
actual ly doing sonme tests. And out of that came the
package performance -- well, | don't want to say out

of it canme the package performance study. That was
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goi ng on somewhat simultaneously. And | think it
hel ped nove that in a slightly different direction
when it canme to actually doing testing in that case.

So | think spent fuel transportation is
a very visible thing. | think it is a challenging
area for the NRC because of our relationship with
t he Departnent of Transportation.

So with the exception of spent fuel, you
know, a |lot of what we do froma safety standpoint
and really even a security standpoint, we have
t remendous rel ati onshi ps or established
rel ati onships with the Departnent of Transportation,
where they have, by and large, the responsibility
for those shipnments. And we have a responsibility
in our cask certification, but safety of shipnents
is really a DOT responsibility, as we have
establ i shed.

So it is a challenging area | think for
us as a regulatory body because of that shared
responsi bility.

MEMBER VEI NER: W know al nost not hi ng
about, we have done al nost no testing of packages
ot her than spent fuel casks. And this is an area
t hat has al ways concerned ne. You know, we assune

that if it is Type A package, everything goes, but
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we know that that is not the case.

COW SSI ONER JACZKO:  And that is an
interesting point. And | think this was the reason
that | think that when | worked on the H Il in this
particul ar scenario, | nmean, | |ooked at this and |
t hought, "Okay. Well, you know, we can do tests of
these. And we can subject a spent fuel canister to
an inmmersion and a 30-mnute fire."

You can do these things. It's not
technically Iimted, you know, your instrumentation
and what kind of results you get. There m ght be
some |limtations there in designing a good
experiment. But, by and large, it's sonmething we
can do.

| always try to conpare it with the
anal ogy of nucl ear weapons tests. | nmean, there we
have nmade for policy reasons a decision not to
conduct tests of weapons but that we would rely on
nodel ing as a surrogate to figure out what the
per f ormance and behavi or are.

Vell, in the case of casks, you can do
it. There is no technical limtation, really, to
doing it. So it is something that it nakes sense to
do, where we don't need to nodel, you know, we

shoul dn't nodel, we should do testing.
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And | think that is generally a
phi |l osophy that | have tried to bring to this, not
to say that nodeling isn't inportant and nodeling
can't be useful but it is a surrogate. And we
shouldn't use it unless we need to in that sense.

| think, again, it goes back to the
poi nt perhaps that | made earlier that, by and
| arge, what we're known for is the reactor side of
things. So when it conmes to transportation, the
thing that people are nost interested in is the
transportation of the reactor things, which is the
spent fuel and, you know, to sone extent even on the
new f uel

But shipnments of other materials, it's
not really, again, as much of a focus, certainly
frommy perspective at a Conm ssion | evel, as sone
of the other things. And | think it is an inportant
poi nt .

CHAI RVMAN RYAN: Go ahead, Allen.

VI CE CHAI RMAN CROFF: | was interested
in your mention of the source space waste
classifications and the dysfunctional inpacts and
ram fications of it.

The Conmittee has had contact with the

hi gh-1 evel waste issue, where you want sone kind of
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a floor. And in lowlevel waste, there are
difficulties at the very dilute end, where it is

al nrost not waste, and at the very concentrated end,
where it goes out of |owlevel waste burial greater
than Cl ass C and sone seal ed sources and naybe the
depl eted uraniumissue, but we will see what cones
forth.

So far the system and even Conmittee
recommendat i ons have approached it on trying to fix
it without changing the definitions per se of
| ow- |l evel waste or high-level waste because that
seened to be sort of alnbst a lightning rod or too
difficult.

But | ooking into the future, there is
the inventiveness of people. They always seemto be
coming up with something new that doesn't quite fit.
And if we were to go to recycle and reprocessing,

t here woul d be a whol e bunch of waste that we
haven't faced if it's done anything |i ke what DOE
currently envisions.

Do you have any thoughts at what point
you sort of stop trying to patch the existing system
and say, "Ckay. W sort of need a bl ank piece of
paper. Let's try to do this right on a risk basis"?

COW SSI ONER JACZKO:  Well, | think we
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have passed that point.

(Laughter.)

VI CE CHAI RMAN CROFF:  GCh, boy.

COWMM SSI ONER JACZKO  But the practi cal
realities are it is difficult to do, | think. And
we have done it. You know, the reclassification of
wast e at Savannah River and ldaho is an exanpl e of
that, where people | ooked at a definition that was
sour ce- based and said, "Wll, that may not nmake
sense fromthe standpoint of health and safety or
activity or whatever other kind of basis you want to
categorize waste as." So waste was reclassified in
Savannah River or will potentially be reclassified
in those pl aces.

So | think on an ad hoc basis, it has
started to basis. But | think, as | said, the
shorter answer is | think we have reached the point
at which we really need to do it. But it's a very,
very difficult thing to do because fundanmentally it
is, by and large, it is a legislative change that
needs to happen.

| nmean, that's why | bring up the issue
of the uraniumand thorium |In that particular
case, the Conm ssion has the full discretion to do

that. W regulate uraniumand thorium at al
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levels. And it is an exclusive NRC or federal
government material. So we license that.

The definition of the .05 percent by
wei ght definition is a regulatory definition. So |
ki nd of focus on that one because it is one we can
change sinply by action of this agency. So it gives
you an opportunity to start to try and develop a
system for dealing with uraniumand thorium
specifically in this formand start to show that you
can come up with sone reasonabl e definitions that
aren't really source-based in the sane way.

| nean, | fundanentally think that it's
somet hi ng that needs to happen, probably shoul d
happen al ready, perhaps m ght help bring sone
coherence to this system

It's there. You know, you think of
pl aces |i ke Heritage. These were not people who
were in the nucl ear business. And, yet, they found
t hensel ves in the nucl ear business because of the
processes that they happen to have been using.

And that has inplications, then, for
decommi ssioning. It has inplications for a w de
variety of things. And there is really no
coherence, then, to how we | ook at waste, how we

| ook at the original source material because that

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

223

definition of thoriumisn't a waste definition.
It's the source definition

But they are related. And the thing
that ultimately seens |ike fromour agency's
perspective that relates themis their public health
and safety consequences.

So | think, as | said, | think the tine
has al ready passed for us to have done that, but |
think it will be challenging thing for the Congress
to try and do because it has such a technical basis
toit. And everyone wants to nake sure that their
facility isn't being or their cleanup isn't being
redefined legislatively frombeing a cleanup to a
non- cl eanup or whatever the case nmay be.

The other case -- and | think, M ke,
this is sonething you and | had di scussed, that this
may have inplications for things like in situ | each
m ni ng, you know, where right now we regul ate
because of the fact that ultimtely we are
processing or mlling this material underground.

But if you | ooked at this perhaps froma risk-based
standpoi nt, we may have a very different regul atory
approach for dealing with that kind of activity.

But, again, it's not really a waste

i ssue necessarily there. It's a processing issue.
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But, nonethel ess, the processing is intimtely tied
to the waste issue, to the decomi ssioning issue.

So | think these things really are not
separable in the way that we have separated them
You know, radiological material has health and
safety ram fications, whether it is in a way stream
whether it is in the initial product stream you
know, or, you know, in the mddle of its industrial
appl i cation.

CHAI RMAN RYAN: | think that's a
terrific view. You know, if you look at just the
waste side of it, take cobalt-60, which is a
five-year half-life and froma di sposal managenent
point of view, it is fairly easy to deal with.

It is imobile. It is insoluble. And
it's a five-year half-life. You don't have to work
too hard to get it isolated until it has decayed
away. Yet, it is the driver in greater than Class C
irradi ated hardware. It is the principal
radi onucl i de.

So it gets down to a coupl e of
interesting questions. One is quantity. And the
other is concentration. W tend to regul ate based
on concentration when, in fact, risk is nore related

to quantity and concentrati on based on the
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particulars of the setting. And you gave a few, in
situ | each m ning and ot hers.

So | think there are sone fruitful areas
for us to think about and maybe think about it in
t he context of okay. Where is the | ow hanging
fruit? Maybe uraniumthoriumis the one.

And t hen the other approach, which
woul d be happy to get your reaction on, is, for
exanple, in waste disposal, small, tiny seal ed
sources, which on a mass basis or a volunme basis
cal cul ate up to huge nunbers, are now nanaged by
exception.

You take it, put it in sone special
cont ai ner and capsul e and average over the vol une of
the mass. And it's clearly a small source. And
it's disposed as Cass A waste right on up to the
Trojan reactor vessel, where averagi ng was an
appropriate approach and it's used in hardware, you
know, hot stuff and cold stuff in the sane package
and on down through the Ilist.

Those are approaches to take a step.
Maybe it's not a big enough step or maybe there
ought to be three of them but, you know, we could
t hi nk nore about how do we better risk-informthose

aspects? Maybe there is a mddle ground. Maybe we
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don't throw out the definitions right away. That
wi |l happen later on its own.

But think about how could we change
certain aspects of the regulation to all ow
applicants, |icensees, or whoever it mght be to
take risk-infornmed approaches to taking sone
exercise with the definitions and offering
alternative views. Maybe that is an approach to
t hi nk about .

COWM SSI ONER JACZKO: Wl |, you know,
one of the things that | have thought about and
raised in that context is really the
interrelationship with RICRA Subtitle C facilities
and sonme very lowactivity Class A waste.

And there | wonder if there isn't an
opportunity for us to do sonething with EPA where we
sit down and think about what are the requirenents
that you have on those facilities conpared to what
ki nds of requirenents we woul d have for that
| owactivity waste froma health and safety
st andpoi nt.

And would it be possible to open up
those facilities through an MOU t hrough sone kind of
rel ati onship where we establish that those

facilities would be viable for -- you know, if
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| icensed under Part 61, they would neet a certain
set of performance objectives for lowactivity
waste. And if they neet it because it's RICRA
Subtitle C material, that should be perhaps
acceptabl e fromour perspective to have those as an
alternate disposal site but formalize that and
regularize it in a way so that we're not doing it by
exenption, you know, we're not on a project-specific
basi s taking waste and fighting alternative di sposal
pat hways but we formalize that in a way that opened
it up.

CHAI RVAN RYAN:  Well, 1 think you will
see that in our action plan as one of the activities
we have t hought nore about and kind of formalized
the plan on. And | think JimFark will have the
lead and | will be helping himwith it a bit, but I
think that is right on target.

If you really think about it, fly ash is
used as a stabilization agent in RICRA landfills al
over the country. Wll, fly ash has nore
radi oactivity than anything else in the landfill.
It's just naturally occurring uranium and thorium
radi onucl i des.

So the addition of some small quantity

concentration-based or quantity-based or both in
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that setting doesn't necessarily upset the risk
equation for that facility. And certainly when you
| ook at the other constituents that will be
permanent, that's a fruitful area to pl ow

What we are doing, | think -- and | just
m ght previewthis -- is we are trying to collect up
any informati on we can on cases where that has been
done. So we can pull all that in one, kind of
simlar to the |lowlevel waste white paper, and then
explore. The EPA has had a rul enaking and there is
some provision in states and other places for where
peopl e address this.

So we can | east gather the information
and say, "Well, here is the starting point." Now,
maybe there are sone options we will see out of
that. Maybe we will pick themup as we go through
it. But we are hopefully on the path to have that
as a part of our activity the next year.

MR. HAMDAN: M ke, can | add sonet hing
to that?

CHAI RMAN RYAN:  Yes, Latif?

MR. HAMDAN:. The re-creation in Appendi X
A of --

CHAI RVAN RYAN: Latif, would you m nd

telling the conm ssioner your nane and --
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MR. HANMDAN: | am Latif Handan. | have

been with ACNWfor 3 years and 15 years with NRC
And | amglad to see you here --

COW SSI ONER JACZKO:  Thank you.

MR. HAMDAN. -- with Greg also, Geg.

| just wanted to say that the
regul ations for the hearings in 40 CFR Appendi x A
are derived fromthe EPA standards in 40 CFR 192.
The groundwat er prediction standards in 40 CFR 192
are derived al nost verbatimfromthe solid waste,

t he hazardous waste regul ati ons, 40 CFR 264.

So the regul ati ons for groundwat er
prediction that are controlling the mlltailing
regul ations at NRC and the EPA are the exact sane
standards in 40 CFR 264 for solid waste.

CHAI RMAN RYAN: That is an interesting
basis. So | think you are trying to draw a string
and see what that well |ooks |ike and then from
t here hopefully devel op interesting avenues to
pursue further works.

COW SSI ONER JACZKO: | | ook forward to
seei ng that.

CHAI RMAN RYAN: Yes. Anyone el se?

(No response.)

MEMBER HI NZE: If | mght?
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CHAI RVMAN RYAN: Pl ease?

MEMBER HI NZE: A question. Being
interested in the natural Earth systens and, thus,
very much interested in doing the right thing for
Yucca Mountain and for the country, we have a
l[imted time going up to June 30th, '08.

And I"'mcurious as to and | think our
Commttee is as to how we can be of nobst help to the
Comm ssion | eading up to that June 30th date and
subsequently. And | would really appreciate your

comments on this.

COW SSI ONER JACZKO:  Well, | think in a
broad sense, | nean, obviously it's all nodeling.
nean, the reality is it's -- well, | don't want to

say it's all nodeling, but --

MEMBER HI NZE: Let nme make a comment on
t hat .

COW SSI ONER JACZKO  Yes.

(Laughter.)

MEMBER HI NZE: Your interest in nodeling
parallels very much that of the Commttee. And in
the Earth sciences, oftentines our theoretical basis
and our paraneter, our database is insufficient to
gi ve us a singular nodel that we can validate in the

face of other nodels. And we end up with
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prof essi onal judgnents.

And one of the things that | think this
Comm ttee has been trying to do is to nake it clear
that there are alternative views that nust be
consi dered and rnust be validated and put into this
scrutiny and the scrutiny of geol ogi cal anal ogues as
wel |l as the theoretical and quantitative bases.

And that is one of the things we are
trying to enphasize in our letters but also in this
white paper on igneous activity that we are in the
m dst of preparing.

COW SSI ONER JACZKO: Wl l, | nean, by
and large, | don't think I could have said it as
well as you did, but that is, by and | arge, one of
the areas where | think the Conmttee can be nost
hel pful, hel pi ng us understand what the linmtations
are, what the -- well, | guess that's the best way
to say it, what the limtation in the nodeling is.

And, | nmean, again, it is a very, very
difficult situation because we have devel oped a
regul atory framework for the |icensing of the
geol ogic repository at Yucca Mountain which is
based, by and | arge, on the answer that cones out of
t hat nodel .

And | ooking at it, there is sone
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guestion in ny mnd whether that is really a viable
framework to make a regul atory deci sion because you
can get an answer. And that is absolutely true.
You can go and calculate. And run various
scenari os, do sone sensitivity analysis, variety
paraneters, and based on that say, "Ckay. W're
going to pick a nean value" or "99th percentile" or
what ever value we are going to take for what we get
and use that as the nunmber to say whether we need 15
mlliremor not or various other regulatory

st andar ds.

Looking at it, | don't know that that is
valid. | don't know that you can really do that if
there are uncertainties in the nodel, if there are
paraneterizations in the nodel that are not based on
enpirical data but our judgnent.

And if that's the case, then you have to
realize the judgnents going into it and how do we
t hen make regul atory deci si ons when we have a
framework that, by and | arge, says, "Look at the
nodel, and you'll get an answer.” | think that is
the challenge, really, that | see for the Commi ssion
going forward as we deal with this.

MEMBER HI NZE: Well, as M ke nmentioned

previ ously, you know, the uncertainties are a part

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

233

of our mantra --

COW SSI ONER JACZKO  Yes.

MEMBER HI NZE: -- and will continue to
be. And by constraining those as nmuch as possible
but not over-constraining them if you will, you
know, realizing that there are these differences --
you know, that is part of the sequence of letters
that you have received fromus. But we have a short
time frane here.

COW SSI ONER JACZKO  Yes.

MEMBER HI NZE: W have a little over a
year that we can be of assistance, probably |ess
than that, really. Are there any holes that you see
where we m ght spend nore of our tinme or our
interest?

COW SSI ONER JACZKO: | amreluctant to
suggest any because | think that there are -- | have
not gotten too far into the details, by and | arge,
because of the ultimate role that the Conm ssion
will play. | think it is always a bal ance between
trying to get too much information ahead of tinme and
getting enough information to know that the process
can wor K.

MEMBER HI NZE: | don't want to |eave the

i npression that we don't know where we are going.
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COW SSI ONER JACZKO:  No, no, | don't

get that at all. | didn't get that at all.

(Laughter.)

MEMBER HI NZE: Because, frankly, we do
have sone very interesting topics as a result of
conversations with NMSS and our own thinking.

COMM SSI ONER JACZKO  Perhaps | woul d
suggest | would be curious as to what you think what
t hose topics are, what you think are the nost
i mportant things that you need to focus on for the
next --

MEMBER HI NZE: That can be hel pful right
now. | think igneous activity is one. And one of
the things that I can think of we can do and can be
very hel pful to the Comm ssion on is nmaking certain
that we look at this froma risk-informed standpoi nt
because there are sone differences of opinion that,
in ny view, without having run the whol e anal yticals
of performance assessnent, | suspect there is really
no risk-infornmed difference between these.

And so are we just -- | don't want to
say wasting our tinme, but we could be putting this
in a nore effective way on sone things.

CHAI RMVAN RYAN:. There is probably one

area, Bill, where | think we are ready to understand
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what the EPA standard finally conmes out to and then
what NRC regul ation will 1ook |ike because obviously
that time frame is an area where we have not spent a
huge armount of time either gathering information

t hrough the staff and what their anal yses are al
about .

So the 10k to 10° year tine frame is
where | think we will probably focus sone effort
once things get finalized as we get closer to the
L.A. However that timng works out | don't know,
but that's an area of interest.

MEMBER HI NZE: But the answer to that is
seismc --

COW SSI ONER JACZKO.  Seismic, right.

MEMBER HI NZE: -- both in the pre and
t he post-closure and very closely associated with
that. Wat you have ranmifications in several areas
is the whole itemof drift stability, whether you're
tal ki ng about 10,000 years versus a mllion years.
It's a great deal of difference.

And drift stability, as we all know, can
have an inpact far greater than just, for exanple,
venting the canisters and accel erating the
corrosion, et cetera. And then these are sinple

topics that | think are within our purview that we
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can be of assi stance.

COW SSI ONER JACZKO: Wl l, | nean, |
think those are all good areas. | nean, | think --
and, again, | have not |ooked in trenendous depth at

the anal ysis, but there is a trenendous anount |

t hi nk of areas in which better information would

al ways, | nean, in ternms of the Conm ssion having
nore information can -- and that is not to say that
| don't want that to be interpreted at all that |
think the staff is not doing a good job.

| think the staff is doing a very good
job in this area. But | think there is just a
t renmendous anmount of information built into the
nodel , the SPA or whatever the name is, that is
extrenely inportant infornmation.

And sone of it may seem subtle and | ess
intuitive in the sense that it nmay not intuitively
have a ram fication on the final outcome, but sone
of it my, in fact. Sone paraneters, there may be
trenendous sensitivities to variations in those
paranmeters that it's just not known analytically or
a priori.

And | think those are the things that
worry about as we go forward that we haven't m ssed

sonme of those and that, you know, as you said, that
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there may be sone that we spend a lot of tine
di scussing that in the end nay not have real inpact
on the final outcone.

MEMBER HI NZE: Well, hopefully an
advi sory commttee can bring in a certain anount of
experience, which in an intuitive way helps to zero
in or suggest areas that can be npbst productive.

COW SSI ONER JACZKO:  Yes, yes. | think

CHAI RMAN RYAN: If | could shift gears a
little bit, Bill, you nentioned the ACRS and the
ACNW and us maybe looking at little bit nore alike
as tine goes forward. Do you have any thoughts
about the new reactor licensing efforts and
activities as things that we ought to begin our
t hought process about?

COW SSI ONER JACZKG: Wl |, | think one
area in that regard which | think you are already
| ooking at is the 20.14.06 area.

CHAI RVAN RYAN:  Yes.

COW SSI ONER JACZKO: | think that is an
area where | think there is real ramfications for
-- this is something that | heard. | can't tell you
how many tinmes | have heard it. And it's nostly

from decomi ssi oni ng nanagers.
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And t hey have said the best thing you
can do for decomm ssioning is deal w th cleanup when
it happens. It has trenmendous ranifications for how
we actually have to deconm ssion.

In every facility | have ever been to

that has | egacy contamination, it's usually a spill.

It's usually sonewhere in the process that -- well,
not always but often it's there was a spill at sone
time and that spill wasn't remnedi ated and now you

have a contam nation plunme sonewhere that is
mgrating that is now nuch nore challenging to
remedi ate than it would have been had you cl eaned up
the original spill

So | think that is one area, to provide
techni cal and ot her support to the Comm ssion and to
the staff as they go through and | ook at how t hey
are going to apply that particular provision to new
reactors. | think that is an area that is
tremendousl y inportant.

And | think just in general on the waste
managemnment side and the long-term |l ook at how we are
going to do deconm ssioning -- and we have -- people
are tal king about today, you know, | think an issue
that was never really envisioned, of course, when

reactors were originally built, which was that they
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woul d be repl aci ng steam generators and ot her | arge
conponent s.

VWl |, we have done that. That has
ram fications, then, for deconm ssioning. Wat are
we going to do with these steam generators that are
sitting at facilities now, sone of themin vaults,
whi ch now you have taken sonething, rather than
di sposing of it immedi ately, you have taken it, you
have put it on site, you have now cont am nat ed
concrete through activation or whatever happens.

So now not only do you have to di spose
of the steam generator you have to di spose of the
vault that it was in. And what do we do with all of
that material? Are there better ways to deal with
that to begin with?

And that gets nore in to not really the
I icensing but the deconm ssioning and ties back in,
of course, to disposal and do we have di sposal sites
for these kinds of things.

So | think that that is an area that
woul d be inportant for us to make sure we are
getting right going into it because |I think, really,
we have seen obviously the issues with tritium have
been -- well, not froma health and safety

st andpoi nt probl emati c.
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They have been problematic froma public
perception. And that has created chal |l enges for
this agency. And a |lot of those are issues that
coul d have been dealt with better had we gone into
this with a better understandi ng of how we're goi ng
to mtigate and deal with spills and how we are
going to deal with those kinds of things, if nothing

el se, froma decomn ssioni ng standpoi nt, not

tritium

The half-life is short enough that, by
and large, | think nost tritium you know, if a
spi || happened early enough in the life of the

reactor, that tritiumis nostly decayed by the tine
you get to deconm ssioning or it could really
mgrate off site, but there may be ot her
radi onucl i des where that is not the case. And so
t hi nki ng about those things ahead of tine and really
forcing us to focus on those things now |l think wll
have | ong-term benefits when we get to
decomi ssi oni ng and those ki nds of things.
CHAI RVAN RYAN: That is kind of
consi stent with our thinking as we have thought a
little bit about it and recognizing those issues.
Jim do you have a conment?

MEMBER CLARKE: | thought it was a great
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list, too. And | was especially interested in itens
2, 3, and 4, the use of nodels and how we coul d

advi se you there. And we have been working in that
area, as you know, and within a deconm ssi oni ng
context, the value of a nodel and the value of a
conceptual understanding of the site is sonething
that needs to be noved up as well.

So it's not just when you get to the
end, what do you have and how do you deal with it?
It's nore how do you prevent that problem as you
know, in getting there? So that is an inportant
piece in the RICRA landfills, the lowactivity
wast e.

And it struck me in listening to the
di scussion that RICRA isn't all that risk-inforned
ei t her.

(Laughter.)

COW SSI ONER JACZKO: | will thankfully
say that we don't have any responsibility for that.

(Laughter.)

MEMBER CLARKE: | know, but it may be a
piece of it. And, you know, while you could argue,
| guess, that the characteristics of hazardous waste
m ght have sonme tie to risk with extraction

procedures and MCLs and ignitability and things like
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that, certainly being on the list with hazardous
wast e, being m xed with hazardous waste doesn't have
a whole lot to do with risk. So that is a piece.

And then | think the especially
chal I engi ng i ssues are when you put very long tine
hori zons into the equation.

COWM SSI ONER JACZKG: Wl |, you know, |
think -- and you have rai sed the issue of nodeling.
And | go back, too, to the issue of this issue of
20.14.06. And, you know, again, the nodeling, if we
don't ever have to get to nodeling, that would be
great.

| go back as you were talking about
that. And | thought, you know, wouldn't it be
better if we renediate these issues early so we
don't have to find ourselves froma deconm ssi oni ng
st andpoi nt where we are having to nodel the behavi or
of a plune and how to renedi ate that.

This isn't to denigrate nodeling, but I
t hi nk conputers have nade nodeling far too easy.
And, again, | think back. | was a graduate student
for five years. And then | left kind of a
scientific career. So all | know about science, |
| earned in school, | guess, not through actually

really practice to sonme extent.
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But ny adviser at the tine, my thesis
adviser, was a traditionalist froma conputationa
standpoint. He could cal culate everything. | nean,
it didn't matter what it was.

(Laughter.)

COW SSI ONER JACZKO:  And | would try
and nodel everything. And | would come back to him
with sonme results and talk to himabout it. And,
you know, he would think about it, and he would do a
little sonething and say, "Well, that doesn't nmke
sense to ne."

You know, that nodeling has becone so
easy that there is a tenptation to want to use it a
| ot because it does give you concrete answers, but |
al ways keep in mnd the thing that he used to tel
nme because al so often in the physics departnment
t hese days, it seens like if you are a graduate
student, you al so sonehow wi nd up mai ntaining the
conputers. It seened to be a common practice. And
| always used to worry whenever our computers were
crashed | would have to go tell him "Oh, you know,
our conputers are crashed."”

And he would say, "Great. Now we can
actually get some work done."

(Laughter.)

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

244

COWM SSI ONER JACZKO  So, you know, he
was not a fan of nodeling. And | always try and
keep that in the back of ny head. Then, again, it's
not -- | nean, people who nodel, | think it's
excel | ent work.

And it's not to denigrate nodeling, but
it is something that | think because of the ease of
it, people that are then put into a policy arena, we
tend to not always |ook at what the limtations are
of the nodels, what uses the nodels were devel oped
for, and are they applicable for the kinds of
guestions we are trying to answer. And it is very
easy for us just to gloss over that.

And | think that is why your insights
can be extrenely valuable to keep us on track when
we are doing that so that we don't get too far into
doi ng sonething that | ooks attractive because we can
get an answer that we can go talk to a nmenber of
Congress and say, "Wll, see, this is why we nade
t hat deci sion, because we took this nodel and it
said X and X is determ ned to be okay."

That is a very tenpting thing to want to
do and to be able to do because it gives us an
ability to explain our answer, rather than having to

try to explain, "Well, you know, we nmade a judgnent.
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W had a nodel, but we weren't quite sure that the
nodel was appropriate.”
And they would say, "Well, what did the

nodel tell you?"

"Well, it said that this was safe to
do. "

They say, "Well, why didn't you think it
was ?"

And then you would say, "Wll, why don't
-- you know, but the nunber is such and such."” That

is a much nore difficult conversation to have, but
inthe end, | think it is a better conversation to
have.

MEMBER CLARKE: During your opening
coments, | was remnded | was in a theoretica
chenmi cal physics group. And | was rem nded that we
had the arrogant way of | ooking at things that went
like this. |If the nodel and the experinment don't
agree, then the experinment nust be wong.

(Laughter.)

COWMM SSI ONER JACZKO  Absol utel y.

MEMBER CLARKE: | am afraid some of that
still persists.

COW SSI ONER JACZKO  Yes.

MEMBER CLARKE: And, in addition to
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i mprovi ng our nodel confidence, | think we need to
find ways -- as Dr. Hinze nentioned, we have natura
anal yzed things that can support these nodels.

COW SSI ONER JACZKO.  Absolutely. And |
think particle physics these days is all about
trying to get nature to justify the nodels to tel
us that these particles that we have predicted that
are out there are there.

And sone of that is theoreticals. |It's
not just nodeling. But there is a lot of that that
goes on now. Moddeling has allowed the theory to get
out in front of what the experinental data supports.
And so there's a ot of work now and a | ot of things
when | left the field where they were | earning that
t he nodel i ng was w ong.

MEMBER HI NZE: Looking at very sinple
systens and the equations were well-defined, a | ot
of the solutions were analytical, if not solved by
si npl e series expansi ons.

And now the systens are incredibly
conpl ex. The conceptual nodel may even be an i ssue.
So | couldn't be nore excited about --

COW SSI ONER JACZKG: Wl |, thank you.

MEMBER VEI NER:  You nade an interesting

poi nt, too, about deconm ssioning and cleaning it
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up, cleaning up things. And one of the things that
we haven't really | ooked at is when you clean up

i mredi ately, what do you do with what you have

cl eaned up? And all too often, you know, you have
created two contam nated sites. | think that is a
point that we just seemto m ss.

CHAI RVAN RYAN: One interesting view of
that, Ruth -- and we have talked a little bit about
it in Conmttee -- is what does a |licensee benefit
if he does all this, you know, clean up as we go?

MEMBER VEI NER:  Yes.

CHAI RVAN RYAN: Does he have a | ower
decomni ssi oning cost? You know, there are ways to
i ncentivize good behavior. So we can think about
t hat .

Comm ssioner, | am m ndful of your tine.
| think we are a few mnutes over. | don't want to
interrupt the rest of your evening. W would be
happy for you to stay for a long tinme. | don't want
to cut you off, but | sure don't want to intrude on
the rest of your afternoon.

COW SSI ONER JACZKG:  No. | probably
shoul d get back. | have a couple of other things to
do this evening. But | do appreciate the

opportunity to do this. | think it has been a very

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

248

interesting discussion for ne and --

CHAI RVAN RYAN: We will look forward to
your action to our action plan and our revised
charter. And we would wel comre you back with G eg,
who sets the agenda --

(Laughter.)

MR. G LLESPIE: | do have to say that --

CHAI RMAN RYAN. -- any tine to have
anot her dialogue with you. This has been very
hel pful to us. So we really appreciate it.

MR. G LLESPIE: This is kind of funny
because this neeting went very well. W had a good
di al ogue. W turned a 20-m nute neeting into an
hour .

CHAI RVAN RYAN: Let me, add, too, that
there are other staff folks here in the audience.
You know, | nentioned the ACNWstaff, but many fol ks
frommany different parts of this agency cone and
gi ve us presentations they work hard preparing.
They are always very thoughtful. They are al ways
very open.

This is a public environment. So it is
an opportunity for anybody that wants to cone from
the nenbers of the public to be with us. And |

woul d be rem ss not to say that everybody who cones
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to this Conmttee every nonth does a very, very good
job and they are very thoughtful and they are very
open with us. And, again, that is part of how we
can do a good job because of their willingness to
come and participate fully with us.

COWMM SSI ONER JACZKO | appreciate that.
| think that's --

CHAI RVAN RYAN: So | et me share that
with you as well.

COW SSI ONER JACZKO:  Thank you.

MR G LLESPIE: | would Iike to say
t hank you not only for the Cormittee but for the
staff. The staff appreciates you coni ng down and
showi ng support for the whol e organization.

COW SSI ONER JACZKO.  Absolutely. Well,
t hank you very nmuch. | appreciate it.

CHAI RVAN RYAN: Thank you.

(Wher eupon, the foregoing matter was

concluded at 5:38 p.m)
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