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P-ROCEEDI-NGS
8:34 a.m

CHAI RVAN RYAN: On the record. GCood
nor ni ng, everybody. Welcone to 2006. The neeti ng
will come to order. This is the first day of the
167th Meeting of the Advisory Conmittee on Nucl ear
Waste. M nanme is Mchael Ryan, Chairman of the ACNW
The other nenbers of the Cormittee present are Vice
Chairman Allen Croff, Ruth Winer, Janmes O arke and
W I 1iam Hinze.

Today the Committee will:

1. be briefed by the NRC staff on the
status of risk-informed decision making for nuclear
mat eri al s and waste applications;

2. be briefed by the NRC staff on the
fabrication of PWR uncani stered fuel waste package;

3. be updated by representatives fromthe
NRC staff on spent fuel transportation package
response to the Baltinore Tunnel fire scenario
publ i shed in NUREG CR- 6886; and

4. will discuss plans for an ACNWwhite
paper on transportation.

Neil Coleman is the Designated Federal
Oficial for today' s session. The neeting is being

conducted in accordance with the provisions of the
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Federal Advisory Commttee Act. W have received no
witten comrents or requests for tine to make ora
statenents from nenbers of the public regarding
today's sessions. Should anyone wi sh to address the
comittee, please nmake your wi shes known to one of the
Committee's staff.

It is requested that the speakers use one
of the m crophones, identify thensel ves and speak with
sufficient clarity and volunme so that they can be
readily heard. It is also requested that if you have
cell phones or pagers, kindly turn themoff or place
them on nute. Thank you very nuch

| think our first session will be | ead by
Prof essor James C arke. Jim good norning.

THE STATUS OF RI SK | NFORVED REGULATION I N THE OFFI CE
OF MATERI AL SAFETY AND SAFEGUARDS

MEMBER CLARKE: Good norning. Thank you.
My first topic is Risk Informed Decision Mking for
Nucl ear Materials and Waste Applications. This is a

Tier 1 activity inthe Conmttee' s Action Pl an and t he

presentation will be given by Dennis Danon. Dennis,
wel cone.

MR. DAMON: | guess I'mgoing to need a
chair. M name is Dennis Danmon. | amin the Ofice

of Nuclear Material Safety and Saf eguards Spent Fuel
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Project Ofice Technical ReviewDirectorate. | report
to Wayne Hodges who is the Director of that
Directorate. His role is chanpion of risk informng
for NMSS and ny job is Senior Level Advisor for Risk
Assessnent .

What |'m going to talk about is "The
Status of Risk Informed Regulation in the Ofice of
Mat erial Safety and Safeguards.” This is the title of
a SECY paper that was sent up at the end of fiscal
2004 when the Ri sk Task Group was disestablished and
|"m sort of the remmant of that activity. Wiat |I'm
going to do in the briefing is very quickly go over
what the SECY paper was doing. It was sent up al ong
with a guidance docunment on Ri sk Infornmed Decision
Maki ng for Nuclear Material and Waste Applications.

Then it took quite awhile for the
Comm ssion to peruse this big, thick docunent that we
had sent themand they finally cane back after a
number of nonths with an SRM that issued sone
directives regarding that document. So |I'mgoing to
primarily though sumrari ze what's in the docunent and
sonme of the things that have gone on since it was sent
up and the changes that were nade to it and perhaps
that | ast bullet there where it says "success with the

ACNW finds the added guidance acceptable” [|I'm
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certainly not saying we're soliciting that the
Commttee endorse everything that's in that big
docunent .

The SECY paper was really a status report
on what had been done in devel opi ng gui dance on ri sk
informng NMSS. So it gave the history of what had
been done and then it focused on the systematic risk
i nform ng process that was described in the docunent
and that it stated that the Ri sk Task G oup woul d be
di sest abli shed and that there would be no funding of
risk informng separate from the normal division
budgets. The view was it was going into an
i npl enent ati on phase where the guidance and the risk
i nform ng woul d be done as specific projects in each
of the divisions. But it stated that the NMSS woul d
continue its commtnent to risk informng.

The SRM that came back on it basically
sai d that t he Commi ssi on approved the staff's approach
and then it issued several cautionary statenents about
t he docunent that had directed us to take one of the
appendices out that related to risk informng
i nspections and it had these cautionary statenents in
it. At the end, it said it didn't intend that we not
risk informinspections but that it should focus on

the front end of the inspection.
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There are two ways of risk informng
i nspections. You could risk informwhat it is that
you inspect or you could use it to assess the risk
significance of inspection findings. So they're
tal ki ng about yes, go ahead and do the risk informng
of what you inspect but that latter thing is a
conpl i ance i ssue and t hey t hought we shoul d | eave t hat
al one for the tine being.

So the guidance docunent described that
was sent up describes a four step risk informng
framework and then it goes on to provide two specific
algorithns to address to very specific decision
situations. So it's not a conprehensive docunent.
The front part of it is conprehensive and totally
generic but the specific decision algorithnms, they
only cover two particular things. The reason that it
focused on those was because it | ooked to the existing
gui dance and saw that there was guidance on how to
ri sk informchroni c doses, occupati onal exposures and
ot her things covered under 10 CFR 20 and related
regul ati ons.

But where there was a | ack of guidance
about using quantitative risk information was in the
area of accident risk which is the traditional PRA

type of risk and where they | ooked at what had been
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done on the reactor side. They saw that there was
exi sting guidance for howto use accident risk on the
reactor side but that guidance was very specific to
reactors. It used core damage frequency and |arge
early release frequency which are risk netrics that
don't necessarily apply to everything in NMSS. So
that really was the focus of developing the latter
part of this guidance docunent was to fill those two
hol es for NMSS and provi de sonething that risk netrics
NMSS applications coul d use.

The pl ace where you find the gui dance for
how reactors do this is in NUREG BR-0058 which is the
NRC s gui delines for doing regulatory anal ysis which
is back-fit analysis and it tells you how to use
guantitative accident risk in screening out certain
requi renents that you're proposing to i npose. The
ot her place that NRR had gui dance was in Reg CGuide
1.174 which is the other way around. That's when
you're relaxing requirenents. That are the things
that we were focusing on.

This is the four step risk informng
process and the real purpose of this, originally it
was cal |l ed Screening which nmeans that if you have an
i ssue or a question that cones up which is like Step

1, define the issue, the question is should this be

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

risk infornmed. But perhaps that's not such a good
enphasi s.

The point of this systematic process is
really to get the division or the part of the
regul atory structure that has an issue to define why
they wanted risk informit. Wat is the question
you're trying to answer? Because so often what has
been done i s sonebody just says, "Well, let's go do a
big risk assessnent"” and they don't calculate the
right risk netrics and they don't address the question
that was asked. You get to the end and you have a
nice risk assessnent and you still can't answer your
guestion. So that's really the purpose of this is to
get people to focus on what is the question you're
trying to answer and march through a process I|ike
that, cal culate what you need to answer the question
and get down to Step 4 here which is where you use
that risk information to make a deci sion.

NRR has recently issues an office
instruction for how to do a risk inforned, decision
maki ng process that is highly analogous tothis. It's
a structured process. |If you have a question for
which you don't have an existing risk informng
process, they now have a generic process like this one

to march your way through the reasoning process.
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As | said previously, the guidance
docunent addresses this four step process. But |'m
going to go focus on the Step 4 which is applying a
ri sk i nformed deci si on net hod because that's where the
Ri sk Task Group and t he peopl e that were i nvol ved from
all the divisions put nost of their effort in the
| atter phases of this process.

In that Step 4, there were these two
algorithms. One is an analog to back-fit. It's when
you're inposing a new requirenment. How do you use
ri sk i n maki ng deci sions there? And the second one is
when you're relaxing or exenpting froman existing
requi renent. How do you use risk in form ng that
guestion?

| just want to enphasize that that's the
| ack of conpl eteness of the guidance. The gui dance
docunent does not cover howto risk informa license
review or how to risk inform inspections. That's
sonmet hing that remains to be done.

The point of this slide is to enphasize
that in making a decision in that Step 4 there are
factors other than the quantitative risk that are
i nvol ved. Wen you say risk inform ng, people think
of the risk part. But the inportance of the guidance

docurment is to rem nd people that there may be ot her
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good reasons why you are doi ng sonet hing and t hat you
need to consider all these other factors.

Def ense-i n-depth and safety nargins are
two that address the uncertainties involved in a
situation. You nmay quantify the risk but how much
confidence can you place in that and t hat defense-in-
depth is certainly an i mportant concept to address the
fact that you can't have conplete confidence. O
course, there are things other than safety. You nmay
have quantified the risk but what about the
environnmental inpacts or security against terrorist
actions? So there are nany different things that
coul d be driving a decision and you need to nmake sure
you' ve identified which ones of these are bearing on
t he question and not just be |ooking at the risk.

The wunderlying principles of the two
decision algorithns, inposing a new requirenent or
rel axi ng, they both follow a basic decision anal ysis
framework. That is there's a nunber of factors that
need to be considered. Anong them those ones that
|"ve listed up there and these factors need to be
acceptable. |If defense-in-depth is unacceptable, if
you' re planning on taking the contai nnent off of the
reactor, it's probably going to be sonmething that's

going to be rejected.
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And t hen anpong those things that need to
be acceptable is the risk to individuals. Once those
are addressed then whatever alternative actions are
still left on the table, optim zation can be hel pful
inachieving further inprovenents. So that's the cost
benefit analysis or reg anal ysis aspect of things.

The gui dance docunent NUREG BR-0058 and
there's another guidance docunent, the Handbook,
NUREG BR- 0184, they discuss these various factors,
def ense-in-depth and other things and so does the
gui dance docunent that we wote. W've tried to put
a little bit nore guidance in there on these other
factors because there is a sonewhat of a weakness of
gui dance in those areas.

The gui dance docunent refers the reader to
ot her docunments that the NRC has issued on how to
handl e routine and chroni ¢ doses under 10 CFR 20 and
ot her regulations. That tends to focus like |I said,
on the second-to-the-last bullet there, on accident
ri sk but not because that's any nore inportant than
any of this other stuff. [It's just that there was a
little hole. That's where the holes were in the
exi sting guidance. By that, by accident risk, | mean
that there are probabilities or frequencies involved

as well as doses.
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The mai n concept in dealing with acci dent
risk toindividuals is the idea that there are three
significant different | evels of interest to individual
risk. At sonme level if the risk froman activity or
fromrelaxing a regul ati on woul d cause the risk to an
individual to rise to a very high level to sone
i ndi vidual, any individual, the idea there is there's
no acceptabl e | evel that the agency shoul d not permt.
They shoul d be probated and prevented by regul atory
action.

Below that Ilevel then, we refer to
individual risk as in atolerable region. The anal ogy
here is to the annual dose limts that are in Part 20
that there's a 5 remdose limt for individual workers
and there's a 100 mllirem per year dose limt for
menbers of the offsite public or nenbers of the
general public.

So what we' re i nvoki ng here i s an anal ogy.
It's an analogy of is accident risk really the sane
and there's an unacceptable |evel of accident risk
that should not be permitted. |If you re bel ow that,
you're in a tolerable zone. But in this zone, that
doesn't nean you're done, that you should still seek
through the principle of optimzation to further

reduce both individual risk and societal risk.
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But at some point, there's alevel of risk
to individuals that negligible and this is a guideline
| evel where it indicates to the NRC staff that perhaps
t hey' ve done enough and maybe they shoul d | ook
el sewhere to apply their tine. These are the three
regi ons.

What was done under the Ri sk Task G oup
was to develop quantitative guidelines to this |ower
| evel of risk, the boundary there between tolerable
and negligible. These, they call them QHGs,
guantitative health guidelines and that phraseol ogy
conmes partly fromthe reactor side and in the reactor
side they are called QHOs. But the idea is risk to
individuals below this is negligible and it's
therefore a very sinple indicator that perhaps the
regul atory activity should focus on sone other area.

As | said, this concept of negligibility
and the idea of unacceptable risk, we see this as
anal ogous to what's done for routine exposures. The
I nternati onal Conm ssion on Radiol ogi cal Protection
has al so reconmended, nade this sanme statenment, that
they see an anal ogy here and the docunent that did
that is ICRP Publication 64. |'mjust enphasizing
here. These (HGs are the negligible level. They

don't tell you where the unacceptable |evel is.
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These gui delines are used in two places in
t he guidance docunent. One is Table 4.1 which
provi des the | ogi c for eval uating the acceptability of
a relaxation of an existing requirenment. However, |
have to point out. The QHGs don't really help you in

many cases. They help you if you're bel ow the QHGs.

Then you clearly — If you relax a regulation and t he
risk is still below those QHG levels, you're
negligible. You' re still okay.

If you're well above them then it's not
as nmuch of an assistance to you because we haven't
provi ded any quantitative guideline as to where that,
we haven't provided a quantitative guideline for that
boundary between tol erabl e and unacceptable. There's
just the guidelines at the bottom | evel there.

The other placeit's used, they're usedin
Table 4.2 and this is for the anal og to back-fit. |If
you're inmposing a new requirenment and if the sole
purpose of that requirement is to reduce individual
risk yet your individual risk is already, the anount
of reduction is negligible relative to these
gui delines, then why are you doing it? So it's a
screening criterionto |l et you know you' ve done enough
on individual risk and that that new requirenent

shoul dn't be inposed if that's the sol e purpose.
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This is a subtle point, a very inportant
point to note. There are many other reasons why you
m ght 1inmpose a regulatory requirement other than
| owering individual risk. But it does give you that
one reference point and this is anal ogous to what's
been done by the reactors i n NUREG BR-0058. They have
a screening criterion like this but in NVSS
especially, you have to apply it very carefully. You
have to ask yourself why are you inposing the
requi renent and then the requirenment may be an
i nformati on gathering requirenent of sone kind. It
doesn't relate directly to trying to lower risk or a
def ense-in-depth is anot her good reason.

These are the quantitative guidelines.
This is the base option we call this. There are many
different ways you could fornulate these things in
terms of how you quantify them This is the one.
There are three for the public and three for workers
and they cover risk of acute fatality, risk of
exposures that are in the stochastic range that could
cause l|latent effects and then determnistic injury
| evel doses that we put those in for conpleteness
because we asked oursel ves how do you deal with a case
where a worker exposes his hands and he has a

determ nistic radiation burn but it nmay not be covered
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by the latent fatality guidelines.

So we made a conpl ete set of these, three
for workers and three for public. The first two up
there, QHGs 1 and 2, the quantitative values 5 X 10’
per year, 2 X 10° per year, those are exactly the
same as the anal ogous reactor accident risk QHGs.

DEP. EXEC. DI RECTOR THADANI: Can | ask
you a quick question on this? The first two as you
correctly noted they utilize for reactors. Those
guantitative health objectives, the background to that
was really driven by potential for a very large
acci dent that coul d i npact | arge nunbers of peopl e and
there's built into that inplicit was a societal
consideration, certainly in the latent cancer part.
How do you relate that to when you apply, | nean, the
background and the thinking that went into those
safety goals really perhaps were sonmewhat different?

MR. DAMON. Yes, | think you're right. |
was and over time this evolved and we tried to keep it
focused on individual risk and we | ooked at, the group
solicited input from many nenbers of the NRC staff.
We also interacted with international bodies and we
| ooked at what ot her countries had done, what the | CRP
had said, and so we tried to capture that idea of

negligible risk to an individual. So we felt 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

18

even though the reactor nunbers had been devel oped
wi t h somewhat di fferent perspective that the magnitude
of the nunbers was still in the same ball park as where
everybody el se was tal king about considering risk to
an i ndividual negligible.

They're | i ke a factor of, for the public,
of 100 or so below where you would say it's
unacceptable risk. The United Kingdom Health and
Saf ety Executive, they put out a nunber for negligible
risk for individuals. It was 10°® which is right in
between these two and the ICRP also did negligible
i ndi vidual risk | evel docunent whi ch was equi val ent to
in this sane ballpark. So we felt the nunbers were
all about the sane. So why not just use the sane
nunbers because the group had been directed by the
Comm ssi on t o do sonet hi ng anal ogous to reactor safety
goal s.

However, |'m going to go on to options.
| nmean you'll notice nost of the nunbers are about
10°® per year. So one of the suggestions nade by
several different individuals was why nake it this
conplicated. Wy not just have one nunber? So that
is one other way of doing this. And that's what the
United Kingdomdid. They did one number 10° and it's

for workers and the public both.
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But t hen when United Ki ngdomdi d t he ot her

end of the spectrum the high risk level, the
unacceptabl e risk | evel, they gave t he wor kers anot her
order of magnitude. So their guideline over there is
10°° per year which is a very substantial risk to a
worker. That's just the base option.

And one of the characteristics of this
option is that the guidelines are expressed in units
of probability of a deterministic effect per year
They're | ooking at the effect, not the determnistic
dose. But you're looking at the effect and
calculating the frequency of that per year. Like I
nmenti oned, the values are the sane.

The reason we i ncluded workers i s because
many of the areas that NMSS regul ates is the worker
risk that is really the inportant thing and it's an
accident risk that is the inmportant risk. That's why
we did include workers.

But there may be a subtle difference here
that we nmake this analogy to routine exposures and
chroni c exposures. Many of the things that are done
in the regulations are done for conpliance purposes
and they're done in a way that you can nake an
objective determnation that conpliance has been

achieved. To do that, sonetinmes things that are done,
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they're not like a real PRA where you're doing a
realistic evaluation. They're bound in cases.

These QHGs right here are intended to be
used with realistic PRA type quantification of risk,
not with a bounding conservatisns applied in the
process of eval uating for conparison. But you do sone
overal | accident scenarios. You use some frequency
ti mes the dose and then you apply a conversion factor
to convert fromdose to probability of |atent cancer
or acute fatality or injury. So that's how the risk
is calculated in doing these to conpare to these
gui del i nes.

Previ ous ACNW feedback was that it was
desirable to express the QHGs as dose. So the Risk
Task Group devised three options by which this could
be done and there are other ways of doing it as well.
One way is to divide it. This was suggested in | CRP
64. You take the total risk

For exanple here, QHG 2 2 X ' °risk of
| atent cancer fatality. You divide up that risk
See, that's a risk. |It's a sumover frequency tines
probability of effect. You divide up that risk over
a wide range of dose intervals and then you back
convert it to a frequency. So you're allocating this

risk. Now you have a curve in dose space of frequency
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versus dose and if you stay under that, if your risk
profile of your risk assessnent stays under that
curve, then you're in the negligible risk range.
That's one way of doing it.

The one thing about thisis that it's nore
constraining to neet this than it would be to just
neet the one ri sk nunber that you have because you nmay
have an application where all the risk is just in one
interval. So this is a nore constraining way of doing
t hi ngs.

The second option was to have a single
gui del ine and use an expectation value of dose. So
this again conforms to the ACNW reconmendati on of
avoi di ng conversion fromdose to health effects and in
the sense that you stop it at expectation val ue of
dose which is frequencies tinmes dose and you sumt hem
up over all accident frequencies.

In fact, the problemwi th this one is what
if you have accident scenarios result in acute
fatalities. How do you convert that to a dose? So
then you' re essentially doing a backwards conversion
if youtry to do an expectation val ue of dose. | nean
you could do it. You could use sonething |ike 2,000
RADS and back calculate froman acute fatality. You

count one acute fatality as 2,000 RADS. So that's the
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awkwar dness of this one, but it does afford that four
conversion. You could use a single guideline here for
wor kers and public. That's another way of sinplifying
t he thing.

The third option is to keep the
determ nistic effects and stochastic effect |evels of
dose separate. So you have these six different ones
but you notice the QHG 2 and QHG 5 which deal with the
stochastic dose levels that only lead to | atent
ef fects, those are expressed i n expectation val ues of
rem because that's the straightforward way of doing
expectation value. You just end up with units of rem
per year. But the other ones, acute fatality and
ot her determnistic effects, when you get a dose that
yi el ds an acute effect |like that you just count it as
an effect.

So those are three options but there are
ot her ways this can be done. Again, you could have
one | evel for both workers and public. You could drop
the injury QHGs. There are other ways of dealing with
injury dose. The public health people have a thing
called Qualies which is probably the better way of
dealing with it. 1It's a way of equval encing what is
a Qualie. It's a way of converting injuries to an

expectation value of life lost, so many years of life,
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and they have ways of doing that.

Appendi x | inthe docunent al so identifies
a bunch of issues and questions related to these QHGs
that still remain to be -- They were considered in the
process but they are the questions that are of
interest. Again the risk when you calculate it for
conparison of these you're calculating risk to
i ndividuals. But in practice, you typically eval uate
for sonething analogous to a reasonably nmaxinally
exposed i ndividual just as reactors did for the QHO 1
which is they averaged the risk to the individuals who
reside within one nile of the facility. [It's that
kind of analog. But the RVEI or critical group is
going to be different for different applications here.

Then the guidance also directs the user
and has a prinmer on val ue-i npact analysis. So we want
to famliarize the staff with the val ue of doi ng that
and we did several trial applications where that
proved to be a very wuseful tool to illumnate
different situations especially risk trade-offs.

Ther e have been a nunber of pilot studies
done over the years and nost of this is in the public
record. There are sone studies that haven't been
publ i shed yet but these are sonme of the things that |

at least learned fromthemthat the virtues of having
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t hi s conprehensi ve systemati c approach i s you pi ck out
sone of these kind of situations |ike this where cases
where the worker and public risk are affected in
opposite directions. |If you just focus on one factor
or one type of risk, you can overl ook things |ike this
and there are actual practical cases where this has
cone up.

And the value-inpact analysis also is
useful in identifying risk, risk trade-offs. There
are different kinds of risks to the workers. There
was a case where there was a chemcal risk and
criticality accident risks were involved and you had
to make sure that you weren't increasing one when you
were trying to decrease the other one and you try to
find the optimum point on that.

And t hen anot her one i s defense-in-depth.
There were decision situations that came up where it
was clear that the risk really wasn't the issue. It
was t he question of whether you were giving up a whol e
barrier to accident risk and did you really want to do
t hat .

Another thing we found out is risk is
difficult toquantify in certain areas. There just is
an absence. It can be quite difficult to get risk

information in certain areas.
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Then the last one was non-radiol ogica
versus radiological risk trade-offs because the NRC
doesn't, there are sone non-radiological risks that
t he NRC does regul ate. But there are others that they
don't. But we encounter decision situations where you
canme face to face with that fact that you were putting
in a safety systemthat had the potential to kill the
worker. So the safety systemwas there to prevent
something but it could also kill the worker. Well,
the NRC i s responsi bl e.

You have to be careful and pose that that
you' ve consi dered what real ly makes sense. That's one
of the virtues of going through reg analysis and
i ndi vi dual risk anal ysis that includes the part of the
risk that the NRC doesn't regulate. You put that in
too and just see what you're really proposing, what
the effect is of what your proposal is.

This has to do with potential future
initiatives. As | nmentioned before, the guidance
docurent only in the end provi ded deci sion al gorithmns
for two cases. One is inposing requirenents and the
other is relaxing requirenents. And there's the other
two big areas that the NRC staff does, their
i nspections and license review. That's where | think

there would be actually probably a bigger inpact on
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staff's activities if we could hel p the staff do those
activities in a nore risk-informed way through
provi di ng gui dance and trai ning and so on.

The last bullet there is | think there's
an opportunity also to expose the NRC staff nore to
the ideas of risk informng through sharing their
experiences in these difference areas because NVSS, |
don't know what it's Iike in NRR because |'ve never
wor ked there, but NWVSS because of the fact that
t hey' ve divided |l i censees up i nto categories they kind
of conmpartnentalized and a | ot of people don't really
know what goes on in the other areas. So they don't
learn from one another's experiences. That's a
fruitful area

I n conclusion, this docunent ran into a
probl em when it went up. It ran into the sense of
information screening issue and so it really hasn't
been available to the staff for public use until just
recently. But it was intended to be living. Unlike
a formal approved new reg, it was recognized this
docurnent should be a |iving docunent to be changed as
a result of trial applications and that it's not
i ntended at the nonment to fornalize this as sone kind
of concrete guidance. That's ny presentation.

MEMBER CLARKE: Dennis, thank you. That
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was a very nice presentation. 1'd like to get us
started wth just a couple of questions on

i mpl enmentation. As | understand it, the decision has
been nade that this will be approached on a case-by-
case basi s.

By that, | nean the divisions will, using
your schematic and vyour first decision on the
schematic, decide whether or not a risk assessment
woul d be hel pful to a decision that they need t o make.
The gui dance that you have devel oped is a resource to
themto do that. The task force has been di sbanded.
Are the nmenbers still available, is that a fair
guestion, to be a resource as well?

MR. DAMON: |'msure that we could cal
t hem back. They're all still around here. Wen we
get into a case where a division needs to do risk
i nform ng, they're obviously going to need assi st ance.
There's nyself. Then there are many peopl e around who
have the appropriate background to give the staff
gui dance.

MEMBER CLARKE: | guess the reason | ask
is | don't see an inplenentation process and it seens
to me it's pretty nmuch up to the divisions as |
understand it whether or not they will need to do this

or woul d be hel pful to do this and then if they decide
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yes it woul d, then you do have gui dance as a resource.
And the other quick question is are there any
applications that you' re aware of on the hori zon where
this m ght be used.

MR. DAMON: Yes, there are things on the
horizon where | think it may prove insightful to do
sonme risk informing. One of themthat's bei ng worked
on, the fuel cycle division, is they're |ooking at
chemi cal hazards in the MOX fuel fabricationfacility.
But the difficulty with situation is that the way a
MOX |icensing process is done, they, the applicant,
has not yet submtted the actual physical design of
the facility yet. They submt a docunent in which
they sign up for various design bases criteria but
there's no design in hand.

But at the time the application is
subnmitted, all of a sudden there will be a design and
there may be in fact sonme quantitative risk
information in what the applicant submits. So then
have a contractor. |It's not ne. |It's fuel cycle
di vision. Again, each division does their own thing
but I help facilitate the process of getting sonebody
in place to look at the chem cal hazards in that
facility because that turns out to be a significant

i ssue.
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MEMBER CLARKE: Thank you. Ruth.

MEMBER VEI NER: | have a coupl e of
guestions on your slide 19 if you could go back to
that. |In other applications, the right-hand col um,
the frequency colum, well, the entire schene is
derived froman event tree that | ooks at actual events
and their frequency. How did you determ ne these
frequenci es on the right-hand side?

MR. DAMON: This is done the way | said.
You see the nunber at the top there, 2 X 10 ° per
year.

MEMBER WVEI NER:  Yes.

MR. DAMON: You take that and divide.
There are five intervals there. You divide that
nunber by five. So that's an expectation val ue of
dose. Then | divide by the dose and | get a frequency
value. It's not exactly this. |It's rounded off to
t he nearest nmagnitude but that's how you do it.

MEMBER VEINER: In other words, this is
not connected to any actual observations.

MR DAMON: No, it's the criterion curve.
It's the guideline curve that indicates what woul d be
negligible and if you did an actual risk assessnent
and you had scenari os, suppose you had a scenario and

it had a certain frequency which you estinated and
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then it produced a dose in that range, say 0.1 to 1.0
rem then you woul d score that frequency in that bin.
So when you did the risk assessnent you woul d addi ng
up contributors to each of these bins and when you
wer e done you woul d have a frequency in each bin and
it would be curve or a histogramjust like this and
you could conpare it to this set of nunbers and see
whet her you're over or under.

MEMBER VEINER: So this is used as a
conparison and it's not intended to be a realistic
assessment of frequencies of doses in real accidents
so to speak.

MR DAMON: This is intended to tell the
reader what woul d be a negligible frequency of doses
inthat interval, of negligible frequency of — Say if
you had some acci dent scenarios in the range one to 10
remthat says that if the sumtotal of those is |ess
than 10* per year, that's a negligible risk to the
individual. That's what it's intended to tell you.

MEMBER WEINER  So okay. That's a
different use fromthe use to which this kind of table
is frequently put. This kind of table is frequency
used as you get the frequencies fromsone frequency of
actual events, how many accidents in a year and so on.

MR DAMON. Right. This is the criterion
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and then you have the actual risk assessnent which
woul d be a different set of nunbers.

MEMBER VEI NER.  Ri ght.

MR. DAMON. And it mght have any — You
don't know what the profile would | ook like. It could
be declining with dose like this or it could be
sonmething else. You don't know and there's anot her
like an ICRP 64 and the United Kingdomdid this in a
docurnent called "Safety Assessnment Principles.” They
have two staircases like this. One is the
unacceptable level and one is the negligible Ievel.
So this is just the negligible | evel staircase.

MEMBER VEI NER: My ot her question deals
with your trial applications slide 21 | guess. Keep
going. The next one. That one. The case where you
have the effects in opposite directions, have you
considered usinganulti-attributeutility analysisto
anal yze these cases because it seens to nme a | ogical
application for such an anal ysi s?

MR. DAMON. These are usually we're
| ooking at the sane attribute. It's usually fatality
is usually the one we're |ooking at.

MEMBER VEI NER:  Yes, but you are | ooking
at worker fatality —-

MR. DAMON. Ch, yeah, versus public.
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MEMBER VEI NER: — versus public fatality

and that's not the sane.

MR DAMON. Right. That's why | put it up
there. It's an interesting question.

MEMBER VEI NER:  Well, it gets back to ny
guestion of have you | ooked at analyzing these with

some kind of nulti-attribute decision analysis

t echni que.

MR. DAMON:  No.

MEMBER WEI NER: Because it seens to ne
that this would be a logical application. |I'mquite

famliar with the chem cal versus radi ol ogi cal trade-
off. In other words, do you do a trade-off analysis?

MR. DAMON: | think what | was just trying
to point out here is the virtue of doing this in a
systemati c way where you do identify these different
types of risks so that the decision nakers are aware
of whether they're going to be increasing the risk to
the public when they're trying to address somet hi ng
for the worker or visa versa that they should
certainly — Wether sonmebody has found a way to do
this that helps them | don't know. But certainly
you want to be aware of it | think.

MEMBER VEI NER: | woul d suggest that part

of your guideline address exactly this question
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because this is really the difficult question in risk
mtigation is when you have a trade-off |ike this.

MR. DAMON: And there was one — Well, |
can't say that. There was one case that came up where
the focus initially was viewed as a rel axation of a
requi renent to protect the public. So they did a risk
assessment for risk tothe public. But fortunately in
t he process, they | ooked at the effect on workers.

It turned out the public risk was stil
negligible. 1In fact, it mght even have been a
decrease. But the point was that they realized that
if they had taken one decision, the worker risk would
be enormously higher. So it was in the reactor vessel
decommi ssioning but it's a typical thing in that kind
of environnent, a deconm ssioning, demantlenent, al
kind of other reacting to events. You could have a
very large inpact on workers to try to aneliorate
something for the public to a nuch | ower degree.

MEMBER VEI NER: Let ne suggest that it's
exactly in deconmm ssioning that these problens are
going to come up repeatedly and | think it would be
very wise to look into that. That's all | have.

MEMBER CLARKE: Ckay. Dr. Ryan.

CHAI RVAN RYAN:  Thanks, Jim Dennis, it's

a great presentation. | really appreciate your three
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options and the fact that you focused on dose.

A question on Option 2, do you think about
an acute radiation injury as a radiation question or
an occupational safety question? |I'msort of inplying
that if you look at fatality froma work injury what's
the difference between a fatal exposure to radiation
and a fatal accident where sonebody gets crushed or
some ot her horrible thing.

| wonder if treating that nore in
i ndustrial accident franework m ght be a way to
overcome this question of the fact that it's radiation
dose and we can calculate risks fromradiation. |If
it's an acute, non-stochastic effect it kind of takes
on the flavor nore of an industrial injury to ne.
Does that separating it out make sense?

MR. DAMON:  Yes.

MR. RUBIN. And then you're kind of really
focused on what's the right nunmber. 1Is it 1,500 or
2,000 or 2,500 or medical intervention or not or those
kind of things and that's a fairly straightforward
deci sion, probably relatively insensitive to the dose
you pick too versus trying to deal with what you've
successfully binned into the fatal cancer arena for
small chronic doses pretty well? Does that make

sense?
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MR. DAMON: Yes. | think that's the way

the people who are involved in devel oping these
gui delines viewed acute fatality. They don't view as
any different from the chemcal fatality or a
nmechani cal fatality.

CHAI RVAN RYAN. Right. Sure.

MR  DAMON: It's just occupational
fatality. That's the things in the docunment that
we're conparing things to see is this, the l|evels
we're talking about, negligible relative to
occupational fatalities. They were |ooking at the
total occupational fatalities of which |l think there's
6,000 in the U S. each year.

CHAI RMAN RYAN:  Ri ght .

MR. DAMON:. And that's what they were
conparing it to.

CHAI RMAN RYAN. So that's good. All
right. That answered ny question. Back to Option 1
for a second, it strikes me. |Is there any val ue of
| ooking at the function or the histogram for actual
occupational radiation exposure in trying to figure
out that those bins work and that those frequencies
wor k?

VR. DAMON: That's an interesting

guestion. M nenory is that the median for
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occupational exposures are in that second interva
t here.

CHAI RVAN RYAN:  Yeah.

MR. DAMON: It's right around in there.

CHAI RVAN RYAN: It's very conpelling when
you t hi nk about it because obviously it's greater than
100 rem | don't know that we have any occupati onal
exposure on record at that level or if we do, it's
very small nunbers and |'d have to think about
agreenent states, too. It would be interesting to see
if that functionality held us up a little bit. That
mght be a way to justify those bins a little bit
further. Sonething to think about.

But it |ooks an awful lot |ike the
distributions we see wth those docunents are
di scussed. Sonething to think about. Anyway, Jim
t hanks very much. That's all | had. Again, thanks
for your great insight and great presentation.

One final question is | guess it gets to
the i npl ementati on and nore the | essons | earned si de.
s there any plan to systematically capture all the
| essons |l earned in the applications and study themin
any way as time goes on? | would hate to see the
nonentum fade a bit.

MR. DAMON. | think that they are relying
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on me to facilitate that. But | would |like sone hel p
and so the idea was that when there would be actua
application of this guidance docunent on atrial basis
t hat the process of | essons | earned and eval uating t he
approach and so on would be done as part of the
process. | think it's described that way in SECY
paper that they didn't have any separate funding to
fund a generic teamto just do, except for ne, this
process.

So t hey recogni zed t hat what woul d have to
happen i s when an applicati on woul d be done that they
expect the division that's doing it to support this
kind of a process. | would be avail able as one
resource but they could bring in others as well.

CHAI RMVAN RYAN: Sure. And that's
sonmet hing for us to consider as we think about it that
maybe that's something to address. Thanks. Thank
you, Jim

MEMBER CLARKE: All en.

VI CE CHAl RVAN CROFF:  Yes. 1'd first like
to cone back to the inplenentation issue that Jim
started to rai se and maybe take a different direction.
As | understand the initial decision, if you wll,
this is Step 2 in that diagram sonmebody in NVSS is

faced an i ssue that they have to address and if | read
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t he gui dance correctly, it's suggested that in a tine
span of no nore than a few hours that they reach a
decision on whether a risk assessment would be a
wort hwhil e or potentially valuable thing to do or not.

That seens to ne it's not a lot of tine.
But also, it's very difficult to deci de whether a risk
assessment would be valuable until you have sone
i nkling of what the answer is. The value of it is to
sort of lead to those cases where naybe sone things
are maybe a little bit overdone or this kind of thing.
And that would seemto be wi thout sone inkling of the
result very subjective. |Is there any nechanismto
encourage getting a little bit further into the risk
assessnent to see whether it would be val uabl e?

MR DAMON: | think |I nentioned when |
described that diagramis that the real purpose, the
diagram is a little bit, nore than a little bit,
m sleading. It tends to inply that it's just a tool
to avoi d doing risk inform ng because you have a fl ow
chart and you branch out and you don't do it. The
real intent was to focus the people who wanted to do
the risk inform ng on why they're doing it, to ask the
guestions and clarify their objectives up front so
that when you do the risk — So it really wasn't

expected that — The tines when you really run into

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

39

not being able to do the risk assessnment |'d say woul d
be cases where you're under sone kind of tine
pressure, you need an answer, you have to nake the
deci si on now and you just don't have the time to do it
or a case where it really isn't really technically
feasi bl e and you just have to —-

But usually what the case is is there is
some kind of risk information you can bring to bear.
It's certainly true if you have a case where you
really don't have a good understandi ng of what can go
wrong or what it's magnitude is. You're certainly in
a position where that's why you should be doing the
risk assessnent and it's basically answering yes to
the first question up there of why are you doi ng this.
It's because we have no idea whether this is a high
risk or a lowrisk inpact thing. So then you would
pass the criterion and you should go on.

| think as a result of nmy neeting with the
Conmittee in June that that nade ne nore aware of the
i mportance of being proactive to the divisions about
what they mnmight learn if +they had sone risk
i nformati on because this is really the difficulty for
some of the divisions. |It's that they don't have a
conprehensi ve set of risk informati on. Sone divisions

do and others don't. And perhaps we need to focus on
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where in these divisions that don't have the
information where's the dark. Were's the

uni | lum nated areas that they don't really have a good
pi cture of.

VI CE CHAI RVAN CROFF: It seens to ne as
the guidance goes forward it's stated as being a
living docunent but | anguage at the outset including
what you' ve articul ated here m ght be useful, alittle
bit stronger lever to get people to do this.

A second thing, in a couple of places in
the presentation, you nentioned factors that m ght
nodi fy a strictly risk-based decision and | certainly
agree that there are any nunbers of these. But one
you brought up was defense-in-depth and you didn't
state but | think you sort of indicated that if you
did a risk assessnent and it |ooks like the risk,
let's say, was negligible but that would lead you to
give up a barrier and maybe that wouldn't be such a
good thing to do. But isn't that the point of risk
informing if resources are being devoted to a pl ace?
|"'mnot sure whether you really nmeant to go there or
not .

MR. DAMON. | see what you're saying.
What |'m saying is this whole discussion is pointing

out is that it would be useful to have sone kind of
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criterion of some way of eval uating defense-in-depth
and saying there's a mninum|evel needed and if you
go beyond that, nowyou're in this nore risk-informng
area. |If the risk criteria tend to tell you you
really don't need anynore, then you don't have any
nor e.

The point is the concept of a mnim
| evel based upon uncertainties in your ability to
assess ri sk, on the consequence | evel s that you woul d
get to if the event happens, criteria |ike that.
That's the way | would look at it. People have
written guidance al ong these | ines before and the i dea
is if the maxi mum dose you can get fromsonething is
one | ess than one rem then maybe you don't need nore
t han one barrier.

But if it gets up in the deterministic
range, mybe you need two barriers. And if you get
hi gher, you need nore barriers, but a mniml |evel
and not just the fact that you' re giving up one | evel .
You may have conpl et el y adequat e def ense-i n-depth. So
it's not necessarily I'mbiasing the thing in favor of
defense-in-depth. It's just |I'm advocating that we
ought to have criteria for it.

VICE CHAIRMAN CROFF: | think an

uncertainty analysis mght illumnate alot of that as
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to what the spread in the risk values is. | think
finally taking off a little bit on what Ruth was
saying it seens to ne there's sone very interesting
cases for risk inform ng, the whol e deconmm ssioning
area where you're invariably going to trade off nore
wor ker risk to renove nore things agai nst presumably
some reductioninrisk tothe public and as a specific
subset of that, this whole tank cl ean-up waste
determ nati on business that the NRC is involved in.
Are the folks in NMSS that work in those two areas, is
it your sense they' ve reasonably well enbraced this
whol e risk informng thing?

MR. DAMON:  Yeah, | think the Division of
Low Level Waste, they've had several efforts in risk
inform ng things. The specific thing about how do you
trade of f public versus worker, | don't recall having
seen anything from that division on that. There
probably is sonething but 1'mnot aware of it.

VI CE CHAI RVAN CROFF: Ckay. Thanks.

MEMBER CLARKE: Thanks. Bill.

MEMBER HI NZE: Just a few questi ons,
Dennis. | notice in your flow chart that one of the
inputs to No. 2 is cost information. You haven't
nmenti oned cost information in your discussion wth us.

Where does that feed in and why? Initial risk and
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cost information?

MR. DAMON: There is cost information that
comes here in at |least two different places. One, it
comes in up here and then it cones in down here, Step
4.

MEMBER HI NZE: Wiere is that? |'msorry.
| didn't see it.

MR. DAMON. Steps 2 and 4 are both may
i nvol ve considering cost.

MEMBER HI NZE:  Ckay.

MR DAMON: In Step 2 what you' re doing
there if you |l ook in the guidance docunent, that step
has a chapter in it of screening consideration. The
screeni ng consi derations involve first decidi ng what
guestion you have. Does a question that you have need
risk information to answer it? So if you have a
guestion and you don't need risk information, then
guess you don't need to do a risk assessnent.

G ven that whilerisk information would be
useful, the second type of criteria are feasibility
and then finally feasibility literally, do you have
the tine to doit, do you have the people, do you have
what ever, could you get the risk information and the
| ast criterionis a cost versus benefit consideration.

If the risk assessnent costs you a | ot of
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noney and answering the question isn't really that
i nportant of a question, then you get screened out on
that basis. So it's just a conmon sense thing which
probably the staff would never need to, | mean they
don't need our guidance to figure those out usually.
They know when you're asking sonmebody to spend a | ot
of noney they're going to ask the question is really
worth spending the noney to do this.

MEMBER HI NZE: But you have to have a
certain amount of i nformation upon risk before you can
answer that question.

MR. DAMON: Yes, that's the point.

MEMBER HI NZE: It's your chasing yourself.

MR. DAMON: Yes. This is the sanme point
as was made before is that this is really not as
sinple as it looks. You can't do this stuff wthout
sonme information and it's a Catch-22 kind of thing.

CHAI RMAN RYAN: Right. So it needs to be
a rmuch bigger diagramw th | oops.

MR. DAMON: Yes, it has loops in it and
the recent NRR guidance on risk-inforned decision
maki ng for enmerging issues, they canme to the sane
thing. You alnost do this simultaneously. You have
to gather sone ri sk i nformati on, sonme cost i nformation

and you take a |l ook at that and you say do we need 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

45

go any further here. Wuld nore information help us
nmake a better decision and then you just keep
gathering information until you' re confortabl e that we
have enough here to nake the decision with. So it's
really as discreet as it | ooks.

MEMBER HI NZE: Another very sinple
guestion, | think this really revolves around your
di scussion with All en here just a nonment ago, and that
is these factors that seemto trunp risk, defense-in-
depth, environment security, etc. how are those
wei ght ed? How do you know whet her they really trunp?
s there some weighting function that's applied to
this? |Is there any quantification of this or is this
just strictly subjective?

MR. DAMON. | wouldn't say they trunp risk
anynore than risk trunps them Risk to individuals is
one of those specific things that the idea of
identifying these factors is that each factor is
somet hing you need to consider and a factor m ght be
i nportant enough to drive the decision. But it wll
all depend on the circunmstances of it. The thing
about it isthat there'srelatively little guidance as
to what is a mninmal necessary |evel of defense-in-
dept h.

Saf ety margins are even nore problematic
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because safety margins are usually in there to cover
some uncertainty about the physical performance of
sonmething that you literally don't have a very good —-
There's sone residual uncertainty about what will the
tenperature go to or whatever and you need some margin
inthere to address that, how big and there's no easy
answers here.

MEMBER HINZE: It's not an on/off answer.
It's very nmuch of a —-

MR. DAMON. But it's sonething that shoul d
be t hought about is the point of this. Just as in the
reg anal ysi s gui dance docunents, they list all these
things. They have a little section on themso that
t he anal ysts thi nk about each specific one of these so
that something doesn't get overlooked. That's nore
the gist of this. But it would be nice to have
criteria as well.

MEMBER HI NZE: Let nme ask a final
guestion, a naive question. Wy shouldn't Option 2 be
t he nanme of the game because workers and public are
equal ly inmportant to us? | understand your statenent
here that worker accident risk is inmportant NVSS but
wor ker and public dose froman ethical standpoint, is
there really a difference here?

MR. DAMON. That's the question. The
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practice generally has been, as in Part 20, to allow
risk to workers to be incurred that are in sone cases
hi gher, they coul d be concei vably hi gher, than for the
public. And the same is true with what the United
Ki ngdomdi d when they faced up to this decision. They
said workers could be allowed to be exposed to higher
occupational risk fatality. But it's not for nme to
answer that question. [It's just outright, but we
raise it anyway.

MEMBER HINZE: It's an inportant ethical
guestion. Wat was the basis —

CHAI RMAN RYAN: Bill, if | can interrupt
for just a second.

MEMBER HI NZE:  Sure.

MR. RUBIN. And nmaybe give you an
addi tional insight there and add to Dennis's comment.
| think in both cases the principle of ALARA is al so
involved. | don't think it's fair to pick on a nunber
versus a nunber. That's not really appropriate at al
and, in fact, in the workplace even though linmts at
the 5 rem level per year, it's extraordinary for
anybody to even approximte that because of the
overriding ALARA principle and in fact as we've
pointed out in looking at Option 1 that the 100

mlliremor so range i s probably where t he nean wor ker
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exposure at least in the power industry and perhaps
across the board. So | don't think it can be taken up
as an ethical question without really thinking about
t he overriding principle of ALARA and how that enters
into the discussion.

MEMBER HI NZE: They're both inportant to
us of course.

CHAI RVAN RYAN:  Yes.

MEMBER HI NZE: Let ne ask you, Dennis.
What was the basis of the United Ki ngdom s deci si on on
t he worker dose? 1Is there a sinple answer to that?

MR. DAMON: | believe they may have sone
di scussion. They have a docunent called "Reducing
Risks - Protecting People" that you can access on
their website and they have a whole section on this.
|"m sure they say sonething about it in there but |
don't know.

I n t he devel opnent of the guidelines here,
t he sane question conmes up. Should they be different
and, if so, why? There was a feeling. | think the
feeling was it kind of did align with the UKthing and
that is the | evel of unacceptable risk m ght be hi gher
for worker but nmaybe the negligible | evel should be
the same. If you're saying when is risk negligible to

a worker, it's when if he doesn't really feel like he
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should be exposed to a risk, he's not really
volunteering for it and he wants sonebody to tell him
what's a negligiblelevel, naybe it's the same nunber.
So it was along those lines, but it's kind of a
phi | osophi cal questi on.

CHAI RMAN RYAN: | guess ny viewis | don't
know t hat consi stency i s necessarily a goal one should
reach for but certainly w dely divergence is probably
somet hing you don't want to have either. So | think
the fact that they're conpatible is probably okay.
That's fine. But it's not that one is better than the
other I wouldn't guess. Wy would one be preferred
over the other?

Again in the context of uses of radiation
in medicine for exanple, we expect individua
di agnosti c doses that dwarf these doses and dwarf the
workers doses. It's hard to take a nunber and a
nunber and just say let's conpare the nunbers without
some sense of the context and other principles that
are applied as well |ike ALARA

MEMBER CLARKE: Ruth, you had anot her
guesti on.

MEMBER VEI NER: Just a quick one. W're
frequently asked to di saggregate risk and | ook at the

consequence. One of the charges that is often nade is
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you say it has a very low probability but | ook what
happens if it happens. How are you prepared to
respond to that or have you thought about how to
prepare to respond to that kind of question fromthe
public? The risk is very snmall but you're dealing
with a low probability, high consequence event.

MR. DAMON. One of the things that we
recogni zed that hadn't been done, | rmade up one slide
there that said we did these two things and there are
other risk-informng things that haven't been done.
There's another kind of risk informng that hasn't
been done. It's what | would call qualitative risk
inform ng. How do you instruct those who are going to
do arisk informng to do what you just said,

di saggregate? That's what | do.

| f somebody conmes to ne and said | did a
ri sk assessnent and | got 10° | say show ne the risk
assessnent. Show ne the scenario. | want to know how
you got that, what went into that and I'mnot really
interested in the nunber al one.

| think the area where in decision nmaking
space it conmes inis a couple things. One of themis
are you convi nced that this was a good ri sk assessnent
and that they've thought of everything and secondly,

| think cones into the defense-in-depth question
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because as you sai d frequenci es can sonetines rest on
predi ction of future human behavi or or sonething el se
that isn't too, you' re not too confortable with. The
consequences, sonetinmes you have a nuch better fee

that that's about the |evel of consequence. So when
you have hi gh consequences you want defense-in-depth
and the risk assessnent should help tell you whether
you have that or not.

MEMBER VEI NER: That's a very interesting
point of view | appreciate that. Thank you.

MEMBER CLARKE: That's Ruth. Do we have
time for further questions from the staff? Dr.
Lar ki ns?

EXEC. DI RECTOR LARKINS: Yes, one of the
t hings that keeps coming up in PRA space is the
gquality and you just touched onit. In sone of these
areas, you don't have a lot of information and
reliability and other things. So are you | ooking at
some gui dance in terns of devel opi ng sonmething in the
guality needs in these areas?

And anot her question, you nention under
appl i cations that possibly you m ght be | ooki ng at the
MOX facility and Part 70 lies CD to do |ISAs (sic).
Are you going to be able to use that type of

i nformati on?
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MR. DAMON. | think the staff hopes to be

able to do that. The |ISAs are done and there's a

di versity of approaches. They don't all use the sane
thing but they do usually do a pretty good job of
identifying what could go wong. So that's certainly
an inportant starting point and al so of categori zing
t he magni tude of the consequences where they don't do
as nmuch as in realistic frequency estimtion and
partly that's just a feasibility question. |It's
applicable data and things like that. But there's a
| ot useful information | think and just to sinply
identify what you're relying on to prevent the
accident is a very useful thing I think.

EXEC. DI RECTOR LARKINS: There are no
pl ans on doing a PRA for a MOX facility.

MR. DAMON: At one point, | was told the
appl i cant shoul d have sone quantitative informationin
regard to risk to the offsite public but not to the
workers. That's what | was told at one time. They
wer e t hi nki ng about doi ng quantitative assessnent for
offsite but not for the workers.

EXEC. DI RECTOR LARKINS: What about this
guestion of quality? The big thing in PRA right now
i s devel opi ng standards, consensus standards, other

types of standards to be used in PRAs. Do you see 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

53

need as we develop applications in the non-reactor
arena to nove in a simlar direction?

MR DAMON: | think it would be useful to
have sonething but what | would be doing is tasking
nmyself |1 think with doing that. But |'ve thought
about this a lot in the past and | used risk
i nformation when | was an active |icense revi ewer and
it's a context in which | think you can use the
information to illum nate the situation and give you
further guidance. But | don't think |I ever put it
into a standard safety evaluation report and said |
calculated this risk nunber. So it's okay to do this.
But | did do little risk assessnments to illum nate.

Wiat | think is true is there's a
hi erarchy of situations in which certain situations
advocate in favor of you bet have darn good ri sk
information if you're going to base your decision on
it, for exanpl e, enforcenent situations, rel axation of
safety requirenents and now you're going to rely on
risk information. WeIlIl, that had better be good risk
information or you' re reduci ng defense-in-depth. So
there's someone could wite a nice qualitative
docunment on when do you need to be very sure that
you're right and in other cases if what you' re doing

is risk informng where you're going to do your
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i nspections, it's certainly inportant but it may not
have as dramatic of an effect if you re not exactly
i nspecting exactly in the nost inportant areas. So
there's that kind of thing.

Risk informng a license review is the
same way. |'ve been in situations where they wanted
the reviewdone in two nonths. Well, what's inportant
and you focus on that. |In that context, the quality
doesn't need to be as good because you're doing the
best you can. Wiereas in the other case, you may be
have nore tine. You have a nore inportant question
and the quality needs to be better.

MEMBER CLARKE: Ckay. M. Thadani.

DEP. EXEC. DI RECTOR THADANI : Dennis, |
think you and Wayne had an extrenely difficult job.
Are there chanmpions within the divisions that are
| ooking out for initiatives that could be then risk
informed? | nmean for you it seenms to ne to be very
difficult to nove forward. So are there chanpi ons
within the divisions to nove in this direction?

MR. DAMON: There are personnel who are
designated to have a responsibility in their risk
inform ng. How nuch of a chanpion they are, | can't
— Sone of the divisions are very vigorously

guantitatively pursing risk informng. So they tend
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to have very focused, strong prograns with individuals
responsi ble for them The Yucca Mountain does their
sensitivity study. |It's quantitative and they try and
risk informthe Yucca Muwuntain review plan and it's
very vigorously pursued. And others, they'll have a
desi gnat ed person but they don't have it, they're at
a different place in the process | think in sone
di vi si ons.

DEP. EXEC. DIRECTOR THADANI: | think it's
i nportant because Allen's point and Bill's point, one
can l ook a fairly narrowl ook at that risk anal ysis or
you can take a broader | ook and say you think about
uncertainties that somehow ri sk anal ysis should help
you in deciding what's an appropriate |evel of
def ense-in-depth and things of that sort.

As you know, the ACRS coined the
“term nology of structuralist and a rationalist.”
Li stening to you, you sound to ne like you're close to
arationalist. Nowif you don't have chanpions wthin
t he divisions, you nay find perhaps peopl e suggesti ng
that these elenents are mutually exclusive which at
least | don't think they are. | think they are
i nterconnected and it woul d be i nportant to have sone,
|'d say, level playing fieldwthinthe divisions. It

woul d be inportant to pay attention to these points
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t hat have been rai sed as you go forward.

Let nme ask you a brief question on the
i nspection. The SRM on your Chart No. 4 said the
charter used risk-infornmed approach to the front end
of the inspection program | assune this because of
the cost considerations and so on. They said front
end. Does that nean areas you inspect but excludes
any enforcenent aspects? Wat does that |ast sentence
really nean?

MR. DAMON: That's the way | took it was
that they were sensitive to the i dea because what was
put in the gui dance docunent originally as Appendi x F
on inspection was an anal og to what had been done in
the reactor oversight program which is to have a
col or-coded thing for identifying the significance of
certain kinds of findings and so when | saw that they
rejected that and said this, | took that to nmean stay
away fromthe enforcenent end and focus on where you
i nspect.

CHAI RMAN RYAN: Just a question that
follows right up on that, Ashok. | renenber from Pau
Vel | house's presentation on the agreenent state
progranms update that they have a |eading indicators
view of that when they | ook at individual agreenent

state prograns. |Is that the kind of concept that
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you' re thinking about there as well?

MR DAMON: | think if you stay away from
conpliance. | see conpliance as being a very
legalisticthingandriskis little bit of adifficult
thing in sone of the areas of NMSS in that it's
different if you have a priori risk assessnent and
you've already preidentified and said if this goes
wong, this is going to be considered risk
significant. Then it goes wong. kay, you got fair
warning. W're going to enforce on you.

What usually happens in sone of these
other areas is you don't have a risk assessnent.
Somet hi ng goes wong. Then you do the risk assessnent
and say you guys, did something bad.

CHAI RMVAN RYAN: Yes, | think the | eading
indicators is really the prospective kind of an
assessnment that woul d have a tendency | would think to
address. If you don't address this problem then you
are getting into an area where conpliance could be in
guestion or you could be taking risks and so on. So
| eading indicators is naybe an interesting thing to
t hi nk about in that context.

MR FLACK: John Flack, ACNWstaff. The
Comm ttee asked so many good risk-informed questions

that 1'mrunning out of things to ask you over here.
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But | did have a couple of things and I think the
guestion about the infrastructure is a very good one
because if you don't know what the risk can do for
you, how do you go about asking questions on what it
can do for you? To sonme extent, there's a start-up
cost in all that and if you don't pay up front, you
don't get the benefits out at the back and a | ot of
that has to do with the questions that were being
asked here. So they were good questions.

The only question | haveis the difference
bet ween what you call "guidelines" and "goals." You
used the word guidelines and of course, the reactor
si de have goals. Can you clarify what the difference
inits use in the termnology? Do you use themthe
same way or they are really the sane things or are
they really different?

MR, DAMON. | would say that if you talk
to someone who has been through the whol e process by
which the reactor safety goals were devel oped and
t hor oughl y understands what the intent was that they
are really the sane thing. However we tried to pursue
t hat approach i n NVSS and we consi stently had t he sane
result which was that if you use the term "goal" or
"objective" it was m sunderstood to be sonething with

whi ch you must conply and we kept telling people no.
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W finally gave up and said let's try changing all the
term nol ogy and maybe we'll have nore success. So
that' s we changed fromobjectives to gui delines was we
just had a consistent record of failure to
conmuni cat e.

MR. FLACK: Just one other question too on
that. |If one interprets themas goals, it seens |like
t hey woul d be applied universally across the different
groups. | guess the question as we tal ked about
before is these things have benefits to society and
some groups mght have nore benefit than others.
Wuld it be appropriate then to use the sane goal s?
I n other words, you may want to accept nore risk for
t hose that have a nuch nore benefit to society than in
ot her groups where you may find it doesn't have as
much. | wonder what your comment m ght be on that.

MR. DAMON:. M perspective on that is nore
like Dr. Ryan's. \Were you really get to depends on
applying the principle of ALARA or optimzation.
That's really where you want to be. These gui delines
as to whererisk is negligible is where you want to be
in some hypothetical universe where you weren't
constrai ned by all kinds of physical realities.

But in the real world you want to

optim ze. You have to still think of everything and
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come out to the best place. So it would be nice if
risk to individuals is negligible but, in fact, it
isn't yet. But people were making progress. The
accident risk to workers in the United States has
consi stently continued to go down every year.

MR. FLACK: And that would kind of nove
you away fromhavi ng an absol ute goal for that sort of
thing that's universally accepted.

MR. DAMON: That's why we abandoned the
i dea of objectives. These are not goals in a real,
practical, applied sense. They're just a |level that
is very negligible and that's all they're intended to
doistoalert the staff that if you' re thinking about
wor ki ng on individual risk you' re probably already
good enough when you're down at these |evels.

CHAI RVAN RYAN: I n fact, the workers, |I'm
just looking up here in NUREG 0713 the trend in the
aver age nmeasurabl e total effective dose equi val ent per
wor ker has decreased in every one of six NRC
categories from 94 to 2003. So it's interesting to
see that that's the trend there as well.

MEMBER CLARKE: Any ot her questions from
the staff?

CHAI RMAN RYAN:  You have our guest at the

Cent er.
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MR. FLACK: I|I'msorry. There may be a

guestion you want to ask. | don't know if you intend
to do that but what would be the foll owon neetings
that we m ght have or workshops?

MEMBER CLARKE: Yes. Dennis and | did
talk about that briefly and we've tal ked about it
anong the Commttee as well. But we have a vehicle
that we call our working group sessions where we can
round people up and pursue topics that have nerit
towards things that we're dealing with. W nay not be
able to do that this year but that's sonething that we
want ed you to know that we would like to talk to you
about if you're interested.

CHAI RMAN RYAN: | think as perhaps other
applications come up and there's sone experience base
to build on that would be interesting to hear about
for sure.

MEMBER CLARKE: Yes. Absolutely.

CHAI RMVAN RYAN: Probably at the Center
t 0o.

MEMBER CLARKE: Right, and our folks in
San Antoni o, do you have any questions?

MR. DUNN: W don't have any questions
fromhere at this tine

MEMBER CLARKE: COkay. Thank you. W do
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have a few nore m nutes. kay, Latif.

DESI GNATED FED. OFFI CI AL HAMDAN: | want
to restate Ashok's question and ask you, Dennis, what
do you think is really going to happen to this
gui dance in the way of inplenmentation?

MR. DAMON: First off, the intent is to
trainthe staff init. There are these risk chanpions
or whatever you want to call it. There are people in
each division that have been assigned to have
cogni zance of this stuff. So ny first intent is to
expose the staff to this, to find other nmechanisns to
expose nore staff to it.

That's really the way | see this
eventually beconming used is to have people who
understand when it's appropriate to apply it. |[|'ve
t hought about witingalittle, short, sinple guidance
docurment on when should you be thinking about risk
inform ng in NVSS.

CHAI RMVAN RYAN: That's a great idea.

MR. DAMON. And just identify sone
specific situations. |f this happens and this
happens, you should think about risk informng. So
there's a mechanism | think the managenent supports
this type of guidance. There is a risk steering

committee for NVMBS and t hey supported this stuff. But
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| think the general staff, it is sufficiently subtle
content here and sufficient conplexity that it takes
awhile to train people and bring themup to speed on
it.

Like | say, we had a lot of trouble
exposing people to risk guidelines that they would
i mredi ately say that they're conpliance, that they get
these two levels confused here. So there are

subtleties | i ke that that you just have to educate the

staff.

MEMBER CLARKE: Ckay. Can you take us to
the schematic? | just have one brief coment.

MR DAMON: The flow chart?

MEMBER CLARKE: | don't know which slide
that is. The flow chart? | think what's cone out of

the discussion at least it seenms to ne to have cone
out of the discussion is that the text in No. 2 is
m sl eadi ng and there may be a better way to say that.
The decision really is not whether to risk in — |
t hi nk t he deci sion is whether or not a ri sk assessnent
woul d have nerit in making the decision m ght be one
way to say it. I"'mjust throwing this out.

But the other thing that 1 think has
energed is the value of additional guidance on the

pros and cons of doing what a risk assessnment adds.
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You have a section on ways to do the risk assessnent,
your standard approaches. | think Allen or others
have suggested making it possible to have a better
appreciation for what a risk assessnment could do for
you woul d be good contribution as well | think.

So let me just close with that. Wat |
wanted to say was we do have a few nore m nutes and
later on in the agenda we deci de whether or not we
think there's a nerit to witing letters to the
Comm ssi on on presentations that we've heard. You're
here, Dennis, and we have a fewminutes. | would |ike
to tal k about that.

l"minclined to think that we shoul d.

t hi nk a nunber of things have cone out of the
di scussi on that would have nmerit. But | would like to
hear fromthe Conmittee what they think about those.

CHAI RVAN RYAN: Ckay. How do you want to
start? It's up to you

MEMBER CLARKE: Go ahead.

CHAI RVAN RYAN. | agree. | think we've
heard a nunber of interesting comments. One is to
think support the options that you presented for
exanple for criteria and naybe sonme suggestions for
exanpl e how does that profile line up with worker

exposure, histogranms and so forth. Your comment about
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maybe a short traini ng panphl et or brochure or snall er
docurment that would give some insights would be
hel pful and just off the top of my head there seens to
be a nunmber of real positive things to help keep it
novi ng forward.

| think the Commttee is well on record
with the idea that risk inform ng decision making is
certainly the way to go. | think a letter fromus
woul d help keep that flame alive and keep the bal
nmoving in that direction. | certainly think there's
plenty to talk about and let's go forward.

MEMBER CLARKE: Any others? Ruth?

MEMBER VEI NER: | think both the notion of
a working group and the notion that we wite a letter
now are a good idea. | would really like to explore
further the dealing with the trade-off question and |
think that is sonething we m ght explore and we m ght
touch on in the letter and explore in a working group
sessi on.

CHAI RMVAN RYAN: Yes, again | agree with
Rut h*'s conment and yours, Jim earlier on the working
group. But | think the timng is probably further out
rather than closer in for the reason you stated that
we need a body of experience fromwhich to draw

MEMBER CLARKE: It would be nobst
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productive if we had a specific case.

CHAI RVAN RYAN: So let's put that on the
to-do list but not with any particul ar cal endar spot
in mnd at this point.

MEMBER CLARKE: Allen? Bill?

VI CE CHAI RVAN CROFF: | agree.

MEMBER HI NZE: | agree.

CHAI RVAN RYAN. Well, that saves you a
trip up and down the stairs for |ater today, Dennis.
W though we'd get that out of the way early. Any
ot her questions or corments? All right. W're al nost
right on schedule. W're scheduled for a short break
and in order to facilitate peopl e who have nade pl ans
to attend on the schedul e as published, we'll take a
break until 10:30 a.m and resune pronptly with the
presentation on the "Fabrication of PWR Uncani stered
Fuel Waste Packages." Thank you. Thank you, Dennis.
W appreciate you being here. Of the record.

(Wher eupon, the foregoing matter went off
the record at 10: 08 a.m and went back on the record
at 10:33 a.m)

CHAI RVAN RYAN: Could | have everybody

come back to order please? W'Il go back on the
record. Qur next session will be led by Dr. Winer.
So I'lIl leave it in your hands.
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FABRI CATI ON OF PWR UNCANI STERED FUEL WASTE PACKAGE

MEMBER VEI NER:  Thank you, and | apol ogi ze
for ny lateness. W're going to have a presentation
on the fabrication of PWR Uncani stered Fuel Waste
Package and we' Il be briefed on that by Dr. Csontos.

DR. CSONTOs: Csontos.

MEMBER VEI NER: Csontos. Thank you.

DR CSONTOS: We don't have a Center.

MEMBER VEEI NER:  We shoul d have the Center.

DR. CSONTCs: We'll just go on. M talk

today will be on waste package fabrication |ike you
said, Dr. Weiner. It will be on the manufacturing
processes and the effects thereof. 1'Il go into a

little overviewin a little bit here. Just going to
what |'I1 be tal king about today, |I'Il just tal k about
why we're giving this talk, why we're worryi ng about
fabrication processes, go into the neat of the talk,
the fabrication processes and then the effects and
then to summari ze.

So why are we giving this talk? W're
giving this talk to present the staff's current
under st andi ng and observati ons regardi ng the design,
fabrication and assenbly of the 21 pressurized water
react or uncani stered fuel prototype waste package.

Now, Dr. Hi nze, you asked before to give
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you a little overview. This is not the new TAD desi gn
fromthe DOE. This is the uncanistered fuel. DOCE is
eval uati ng whether or not they're going to go to an
cani sterized system That is not what this talk is
about. This is about the ol der design of the nost
popul ar waste package that would have been at a
potential Yucca Muwuntain repository. So that's why
we're | ooking at 21-PWR UCF waste package.

The second objective of our talk was to
present an overview of the effects of potential
fabrication processes on three areas. One is phase
stability. The other one is corrosion behavior. And
the third one is nmechanical behavior. These are
general overview ki nds of discussion points. |f you
want anyt hing nore specific, we can go ahead and see
about com ng back to the Board | ater on.

So why are we worried about fabrication
processes? This is Slide 4. W're worried about
fabrication assenbly processes because they affect
long term performance of the waste package in the
potential repository. I'mgoing to break this talk up
into two sections basically. First, it will be the
engi neering area which are the fabrication processes,
the design, the use of codes and standards for the

fabrication and then the last will be the prototype
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assenbly, the actual prototype assenbly that we saw at
t he Joseph Cat Corporation.

The second area that 1'd really like to
talk about is the potential effects fromfabrication
on the long term performance of the waste package in
the repository and those again phase stability,
corrosion behavior and nmechani cal behavi or.

So first, we'll go through the fabrication
processes. This is the 21 pressurized water reactor
uncani st ered desi gn that DCE has suggested i n several
docunents to us. First of all, it's about 16 feet
seven inches long. |It's about ny height on a good day
in diameter and then we have the inner vessel and the
outer barrier. The inner vessel is nmade out 316
stainless steel. The outer barrier is a corrosion-
resistant Alloy 22. Then you have the bottomlid
assenbly on this side which is blown up in profile
here and then you have a top |id assenbly which is
here which is blown and profiled here.

MEMBER WEINER Is the inner vessel
separate fromthe outer container?

DR CSONTOS:  Yes.

MEMBER VEEI NER: It can just be pulled out.

DR. CSONTOS: Yes and you see there's a

little gap there. That's the gap for the therm
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expansion. The thermal coefficient of expansion for
stainless steel is greater than the Alloy 22. So you
need to create a gap there because if it's not then
you woul d put a pressure on the Alloy 22. And this
sl eeves right in.

MEMBER HI NZE: Excuse nme. \What ki nd of
tenperatures will that take?

DR CSONTCS: | believe the last tine we
heard it was around 300.

MEMBER VEI NER:  Centi gr ade.

DR. CSONTCS: Centigrade. Three hundred
Centigrade. Wuld anybody like to — But it's about
320, sonething like that. And that's not just the gap
from the circunference of that but there's also a
| ongi tudi nal gap as well at the ends.

MEMBER VEI NER: Just to interrupt because
this was the former prototype.

DR. CSONTCs: That's right.

MEMBER VEI NER:  And we may be | ooki ng at
a different one. How would this differ if you use
canistered fuel? |If you canistered the fuel, would
you then do away with that sl eeve?

DR. CSONTOS: Not to our know edge. Wat
we were told by Paul Harrington at a nanager neeting

was that, and he just said this, this inner sleeve
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would still be there. The canister would fit into
t hat inner sleeve.

MEMBER VEI NER: | see.

DR. CSONTOS: So you woul d have three
cylinders. The najor difference is that you can see
there. There are what we call the basket assenbly
where you have these carbon steel tubes, carbon steel
structured grids, to guide the PAR fuel assenblies in
and there are 21 of them there. But that would
obvi ously change. That's the biggest change. You
woul dn't have this being done at the fabricator for
transport to Yucca Mountain.

Let me just go through. | was just
tal ki ng about the basket assenbly here. The therma
shunts, and that's not on here, but the thermal shunts
are made out of an alum numalloy, there it is, 6061
t he ni ckel gadbioliniumis the neutron absorber pl ates
in there. This end cap will be fabricated at the
fabricator and actually welded at the fabricator.
There is an inner Iid and an outer lid. There are
trunni ons here and here, trunnion sleeves.

This lid assenbly is right here. You can
see the trunnion sleeve there and you can see the
wel ds and then you can see the Alloy 22 outer barrier

and this is the outer lid of the Alloy 22. There's an
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mddle lid of Alloy 22 and then there's a stainless
steel inner Iid. The stainless steel inner lid has a
perch port on it and it also has a cover plate. That
perch port is there to help evacuate and backfill so
that you have a vacuuminto the waste package.

You t hen have these spread rings that are
seal welded as well and the spread ring is put in
place to keep this lid down. Like | said, the cover
plate here and the spread ring areas will be seal
wel ded to keep the vacuum

Just to give the background, the stainless
steel final thickness is a mninmm of two inches
That's fairly thick material. For the Alloy 22 it's
about three-quarters of an inch, two centineters.
That will be useful |ater on.

How does DOE plan to fabricate this? Wat
are the guides? DOCE has stated in several docunents
that they plan to wuse the Anerican Society of
Mechani cal Engi neers Boil er and Pressure Vessel Code,
Section 3, Division 1 to fabricate the inner vessel
barrier.

We need to make a di stinction here between
the stainless steel inner vessel and the Alloy 22
outer barrier. They call the Alloy 22 a barrier

because they use that in their perfornmance assessnent.
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There is no performance that they picked up fromthe
i nner vessel. Therefore it's not called a barrier.
So sonetimes | kind of switch things around. So bear
with ne. It's hard to keep them separated soneti nes,
not to call the inner vessel a barrier.

We shoul d note that the Section 3 does
take into account | oad stresses but it doesn't cover
deterioration that may occur in the service as a
result of these effects. Although it does say in the
Ford | believe that the design should allow for |oss
of thickness if corrosion will be an issue. Now there
are margins built into the codes and standards,
especially this boiler and pressure vessel code and
standards, to account for certain types of degradation
processes but not amllion years worth of degradation
processes. So that's why we'll go into that
di stinction between how DOE plans to fabricate the
i nner and the outer.

The inner vessel will be built to this
ASME Section 3 Division 1 Subsection NCcode. It wll
be N-stanped neaning that it is a stanped pressure
vessel and it will be built to those requirenments in
t hat subsection. The outer barrier will be built to
rel evant portions of the Section 3 Division 1 both

subsecti on NC and NB wi th enhancenents.
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Now when | went and talk about the
t hi ckness of the All oy 22 one of the enhancenents that
DCE has proposed has been that instead of using what
we call one-third-T flaw indicator which is one-third
of the thickness of the waste package, woul d be about
6.7 millinmeter flaw size, that's a big indicator,
t hey' ve decided to go with an enhancenent and use a 1
mllimeter flaw indicator size which is much better.
So that's where you can see where DCE has chosen a
nore stringent standard than what is called for in
ASME.

And again, | would just like toreiterate
that DOE is using these portions of the code because
the outer barrier, it's acorrosion barrier. It isn't
a pressure vessel and ASME is a boiler and pressure
vessel code. So since it's not a pressure vessel and
a corrosion barrier, the code doesn't really, it's not
really nmade for sonething for that application, that
Il ong service life. Because of that, the waste package
outer barrier won't be N-stanped neaning that it
woul dn't fulfill all the requirenents of these two
subsecti ons.

This is the basket assenbly which if it's
a cani sterized systemwi || not be in the waste package

in this fashion right now at the fabricator itself.
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Again, this is the nickel gadbiolinium neutron
absorber plates, the carbon steel structural guides,
the carbon steel fuel tubes. You'll see those in
| ater pictures and that will be fabricating usi ng ASME
Section 3 Division 1 Subsection NF

So where wi I | these be fabricated? Joseph
Cat Corporationis where this 21 PWR uncani stered fuel
wast e package is being assenbled right now, the
prototype. It's in |ovely Canden, New Jersey and so
it's a great visit for anybody. DOE has said back in
2003 that they are going to have 15 waste package
prototypes by 2009 to create a pool of qualified
vendors. This waste package prototype was supposed to
built and finished back in February of "05. So |
don't know if these two, at least this one, will be
vi abl e by 2009. That's two and a half year ol d data.

The purpose of our Joseph QCat visits was
to understand the fabrication processes, just to see
what the real world of fabrication was |ike so that we
can go ahead and hel p our understandi ng of what the
performance would be later on in — space.

This is howthe plan is to fabricate and
this is where many of the casks and canisters are
built in this fashion in a generic way. |'Il try to

just go ahead and this is from the Yucca Muntain
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Sci ence of Engineering Report by DOE and |'ve broken
down the mmjor operations by fabrication operations
and the field operations at Yucca Muntain.

That picture. You can see that plate.
Right? There's just basically a flat plate there that
you buy and that's what whoever nmakes these waste
packages will buy the plates 316 and Alloy 22 from
their vendor. You then roll the plates. Usually you
roll them up in a three roller process into a
cylinder. You then do a |ongitudinal seam wel d.

Ckay. So you roll the plates. You inspect the seans.
You try to fit themto nake sure they're concentric
cyl i nders.

You then weld them inspect themand then
after you' ve done the | ongitudi nal seans and you have
two or nore, there's only | believe two fabricators in
the country who can actually get plate that w de so
that you can get two cylinders to weld only one
circunference. Well, usually it will be at |east two
and maybe nore.

So you have one circunferential there
Like | said, you may have one there and one there as
a normal waste package and then you weld the
circunferential weld, inspect it and then you weld on

this bottom lid, weld it, inspect it. Then after
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that, you weld these thrones. You can see these
trunnions that are there. Those are there for
precl osure to thick themup and nove t hemaround. You
wel d those out. You weld and inspect them

Then this operation here will be a very
interesting operation. The thought there is you heat
this up at a very high tenperature and t hen you quench
it right awmay and you do a couple of things and I'I
talk about that at a |later point. But that will be
for a very large piece of netal likethis. 1t's going
to be a daunting task for BSC or whoever wi || be doing
it.

You then sleeve. At that field
operations, you sleeve the inner cylinder into the
outer cylinder and then you weld on this top lid area
and then you do what we call a |laser peen or a
burni shing. That's what we call a residual stress
mtigation nmethod technique to inpart a conpressor
stress on the surface of that top lid so that you have
better stress corrosion cracking resi stance because of
the wel d residual stresses that are built up there.

MEMBER VEI NER: Do they inspect for any
stresses, work hardening stresses, that m ght have
occurred during the rolling process? How do they

inspect for that? O do they just inspect the wel ds?

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

78
DR. CSONTCS: They inspect the weld

because this operation right here is the solution
anneal i ng quench operation is there to get rid of al

t hose manufacturing residual stresses when you roll
t hem and you put that end cap on. You just can't do
that with the fuel inside because you' re taking that
up 1150 degrees C. So you have to do it when it's
this state right here without the top Iid on.

These are sone pictures fromour initial
Joseph Cat Corporation visit in Canden, New Jersey.
This is the prototype waste package, 21 PWR UCF wast e
package. These are strong backs. This plate right
now, the rolled cylinder has been received back from
the roller. The roller is put on what we call these
strong backs wel ded on these strong backs at the end
to keep them safe during transport and keep them
whol e.

You then see there's a J groove weld in
both. This is the inner vessel and this is outer
barrier. You can see the thickness difference between
the two and there's what we call root pass, the first
pass of the weld, the | ongitudi nal weld goi ng down and
t hen anot her |ongitudinal weld going down. You can
see the grindi ng marks on the surface of where they' ve

cleared off some debris on the surface before they

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

79

started welding and this is the preparation for their
maj or |ongitudinal weld passes that they're going
t hr ough.

MEMBER HI NZE: Wil e you have that there,
can you point out specifically where the various
sl eeves are. |Is the darker one the Alloy 22?

DR. CSONTCOS: This one over here is Aloy

22.

MEMBER HI NZE: No, on the one in the | ower
left.

DR. CSONTOS: Onh, this. This is strong
back as well. Wat you have is at the ends, you can't
see it there. Can you see that little piece right

there? That's another 316 L piece that they just put
in there and they weld on the inside to keep it from
nmoving at all during welding. Once the welds are
conpl eted, these cone off. Then they're ground down
and cleared. This is the sane thing for the outer
barrier as well. They have the strong backs. | just
didn't have a picture here. They have this on the
out si de because they were doing the inner section.

So there are two wel di ng operations that
are done, two types of welding that are done. One is
what we call subnerged arc welding. That's done on

the inner vessel, the one that's going to be N
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stanped, the 316 stainless steel. It's alittle
cheaper way to go. It's a little dirtier than what
"1l show in the next stage but it nmay be sufficient
for what they need. W don't know yet.

What it is is you forman arc between a
continuously fed wire. This is what we call a slide
right here, a flux and then that's a slide right there
and that's the weld nugget. The flux is there so when
you heat it up it creates a gas, a protective gas, at
the weld area so that you get this nice weld there.
It's enployed again on the 316. This is the actual
wel d. You see the weld wire there. This is the hose
that the flux falls into while you re welding and
that's the weld afterward. You can see there's a
little slag. |It's probably hard to see in that
picture. But there's a little ground slag |eft
behi nd.

This is the operator. This was done on
the outside weld. There are usually two wel ds, one on
the inside and one on the outside. They go from
hal fway in and hal fway out and they fill up that weld
that way. So this is on the outside and the operator
here is doing it sem -autononously. He's guiding this
rig and that's what we call the flux hopper. There's

a lot of this flux. It's like sand. [It's granul ar
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and it feels like sand and it fills in and then
there's this vacuum After it's gone past, it
vacuuns up and sticks all the rest of the flux left
over back into the hopper.

This is the second process. This will be
done on the outer barrier. W're on slide 14. The
outer vessel or the outer barrier will be welded with
gas tungsten arc welding. This process uses this
filler nmetal here and the electrode is a tungsten
el ectrode and that creates the arc between that and
the netal. There's usually a shielding gas inparted.
There's a heliumargon continuously being fedin. And
the weld wire there is to the side and these are
typically of high quality, these gas tungsten arc
wel ds.

Like | said the 1 mllimeter flaw
i ndi cator that DCE was usi ng as an enhancenent to the
code, because of that, they were using this gas
tungsten arc weld to try to get below that limt.
It's a clean process and it's going to be used on both
the longitudinal circunferential welds for the outer
barrier.

You can see here now they are doing the
inside welds. There are two welds |ike | said, one on

the inside and one on the outside. It could take 20
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passes. Each pass nmeans you're goi ng down one | ength
of the cylinder and back to wel d one pass and t hen you
have to go back over it. So what you have here is
thisis the shielding gas line. This is the shielding
gas area. That's the tungsten electrode. The tipis
way down there. This is the weld filler netal being
pl aced into the weld area.

Thi s apparatus is going in this direction
| believe and then you see the weld right there.
That's the longitudinal weld and this is the actual
wel d actually occurring and it's done again sem -
aut ononmousl y by an operator outside of this area. As
you can see, there's a little canera right there.
think that's an infrared canmera that they use to see
the weld area w thout blinding thensel ves.

So this is the next step, the next major
operations that we went to go and observe.

CHAI RMAN RYAN. |I'msorry. A quick
guestion. |Is the welding done in one pass?

DR. CSONTOS: Each weld lays a certain
t hi ckness of nmaterial down. So you have one wel d pass
that lays a certain, a mllineter, maybe |ess, of
material. Then you have to keep on doing that. So
bet ween every step, there's usually sone sort of

gri ndi ng operation or sonme sort of cleaning operation
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that's done. Then you grind that area and there's
usually a guy goes in there and grinds it out and t hen
the next pass goes in. |It's in iterative process,
over and over again.

CHAI RMAN RYAN: Is there any quality
i nspection al ong the way?

DR CSONTOS: Well, there's visible.

CHAI RVAN RYAN: Vi sual, yes.

DR CSONTOS: But it's all done | believe
after the fact.

CHAI RVAN RYAN: Ckay. Interesting. Thank
you.

DR. CSONTCs: That was the | ongitudinal
wel ds. Those are what we call the |ongitudinal seam
welds. |If there are two cylinders on each side and
they get fit up, there's acircunferential weld. This
is the inner vessel right here. That's a QA guy from
NRC here who you can see. He's about five foot ten
maybe and that's what we call the fit-up wires or
chains and that's where they're being fit-up and
pl aced together so they can do sonme — There are
different welders that go in there and just do hand
wel ds and to get these things fit-up properly.

These circunferentials like | said when

you have two of the cylinders those | ongitudi nal wel ds
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will be separated 180 degrees from each other from
what we were told. |If there are three cylinders,
they' Il be separated by 120 degrees so that you don't
have one longitudinal weld right inpacting another
one.

To get these fit up properly you weld t hem
and this is not a clean roombut it's made up to be a
clean room That's the weld operator. This is the
outer vessel. The outer vessel needs a secure area
from dust and debris and dirt. This area was
basically a plastic scaffold, a sheet put over a
scaf fol d, and vacuumout and what you have here is the
initial pass, what we call the root pass of the weld.
Al these figures are from the outer barrier, the
Alloy 22. You have the gas tungsten arc weld while
the pass is going off. The actual nmetal cylinder is
bei ng rotated, not the weld piece.

What you have here is that as it's going
over you can see the weld being done at the bottom
This is fromthe outside now The weld is being done
on the inside. This is the purge, the shielding gas
comi ng fromthe back side as well. So you have the
gas purge on the inside and on the outside to make
sure you have a good weld there.

This is the operator of the weld. He's
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making sure he's keeping the weld wire aligned
properly. He has the electrode properly. The speed
proper. Proper speeds.

This is the final product. This is the
first, this is a longitudinal seam weld right along
here. That was done previously. You can see here
this is the first pass and what you're |looking at is
t he out si de, the back side, that has the bl eed t hrough
of the nmetal of the weld comng through that little
crack that's there, right here. This is the first
root pass what we call

Now agai n, this is the 21 PWR uncani st ered
fuel. W're on slide 16 now. Again this is not the
TAD. This is an uncani stered fuel assenbly package
and because of that, Joseph Cat was al so tasked to
buil d t he basket and | went through the basket di agram
before. These are the actual carbon steel tubes that
the fuel assenblies were going to be put into and
t hese are the carbon steel guides. There you can see
they're on the outside there.

So now what | just tal ked about were all
t he general fabrication processes. Wat we're worried
about next or what the next part of the talk will be
will be on what the effects and what we're not

concerned with but what we are continuing to devel op
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a know edge base on so that we have a defensible
position in case we're worried about this.

There are three areas that we're worried
about or that we're thinking about, phase stability,
corrosion behavior and nechani cal behavior. And we
could gointothis. It could be an extrenely |engthy
di scussion but I wanted to focus in on only the waste
package outer barrier onthis part of it. There's al
these issues with the 316. This could be a plethora
of slides. But | just went ahead and tried to create
an overview for the waste package outer barrier
fabrication effects.

Now t he corrosion barrier, Aloy 22 outer
barrier, isinamllennial state neaning what you get
fromthe plate manufacturer. It is a single phase,
solid solution alloy nmeaning it's a single phase. It
doesn't have any secondary phases. For corrosion
resi stance, that's the best way to go. |If you really
want to have very little corrosion, you want to have
a single phase. That's just a general type of netal
under st andi ng.

WAst e package fabrication processes though
can produce what we call secondary phases. Secondary
phases can change the mechani cal and the corrosion

properties of the alloy. So because of that, we're
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concerned and we want to nake sure that we're
considering these fabrication effects. This is just
an exanpl e. Short-term exposures at high tenperatures
during welding, welding you're solidifying. You're
resolidifying netal and then you do these other heat
treatments that you coul d get ot her probl enms or issues
tooccur. W'Ill gointothat in alittle nore detail.

So we'll focus right now on the solution
anneal i ng quench. Again the solution anneal i ng quench
is a high tenperature heat treatnment. You take this
netal after you've fornmed it up, this — package up
You take it up to 1150 degrees C is what DCE has
suggested. W don't know how | ong. You then quench
it right away in a water bath or you spray it with
water. And the purpose of that is to do severa
things. One is your honogeni ze the alloy. You start
to go back to that single phase alloy. You don't want
to have the secondary phases.

The next step would be to resolve or the
mtigate those residual stresses that you' ve devel oped
during the fabrication processes and al so you want to
devel op these conpressor stresses on the Alloy 22
surface that if you keep that conpressor stresses on
there, you reduce the chance for stress corrosion

cracking. So by keeping the conpressor stresses
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there, you don't have any tensile stresses to aid in
cracki ng.

We have | ooked, NRC studi es have | ooked,
at solution anneals between 1125 and 1300 degrees C
and in the weld area only, we don't see that it
conpl etely di ssol ves the secondary phases. These are
SCM phot om crographs of the solution anneal quench
operation and what we get from the actual welding
process and what effect these secondary phases, what s
t he phase stability of these secondary phases.

You have here the weld nugget and this
wel d area here, you have what we call a solidification
m crostructure. You have two phase m crostructure and
you have these little particles that form usually
what we call in grain boundaries and what you have are
these little white particles. This volune percent up
here indicates how much of those secondary white
phases are there. This is for one peen of Alloy 22
nmeaning one piece of nmetal. There's another
fabrication of another piece of netal and we'll talk
about that down here.

This is the as-wel ded condition, the gas
tungsten arc welded. You have 0.37 of those white
phases. You heat-treat it at 1125 degrees C at 20

m nutes which is a potential solution anneal i ng quench
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operation after the welding. You reduce those
secondary precipitates by 0.11. So you do have sone
reduction there.

But there's al so what we cal | heat-to- heat
variability. Wen you have one heat of netal and you
have anot her heat of netal. You have one weld and you
have another weld. You have variability. It's not
cut and dry as sinple as just having this bei ng done.
You see here.

This is another heat of nmetal. This is a
heat that was, up here, welded at the center. This
was a DCE heat that was provided to us and you can see
this heat there's substantially nmore of those
secondary phases. And you take it up to 1300 degrees
C, the solution annealing quench up to even that
tenperature, and you still see those secondary
particles there. So usually you go higher in
tenperature or longer intine and you get rid of these
secondary precipitates but you go up to even 1300
degrees C and you still have them

PARTI Cl PANT: What's the scale on that?

DR CSONTCS: These are 100 microns.

PARTI Cl PANT: Ckay. Thank you.

DR. CSONTCS: That's pretty hard to see.

MEMBER VEI NER: Are those on the upper
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right pictures, those white dots, are still the
secondary phases?

DR. CSONTOS: Yes, and it's hard to see in
this one but there are white dots around here as wel | .
But you can see that they are substantially different.

MEMBER VEI NER:  Ri ght.

DR. CSONTOS: So what are the effects?
What's the bottom |line here what we've devel oped in
our studies? Wat are our understandings to this?

For general corrosion, the thermally age
or the wel ded area only has about three to five tines
general corrosion rate of the m |l ed anneal ed materi al
whi ch you get froma plate fabricator. This we should
note though. This three to five tines faster
corrosion rate was done with what we call short-term
tests. Those, if we took out the longer tines, would
probably drop. The corrosion rate would probably drop
(1). (2) We're accounting for this in our PA code.
This distribution, we created a distribution and the
distribution that we use in our corrosion rates
accounts for this. So we're taking it into account.

For localized corrosion, we have these
fabrication processes reduce the resistance to
| ocalized corrosion for Alloy 22 only in the weld

area. W want to nmake sure that we get that across
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that this is just the weld area. The nmill anneal, the
rest of the waste package, this doesn't occur to that
on that area.

Sol uti on anneal i ng what | just showed you
before where you take it up to the high tenperature
and you solution treat this and you quench this
material, it does inprove the localized corrosion
resi stance of the weld area. So it does do sonet hing.
Even though you don't get rid of all those secondary
particles as you saw, you still do something
beneficial to the alloy weld area.

Stress corrosion cracking. W did not see
an increase in the susceptibility to stress corrosion
cracking with a wel ded area. W have several studies.
In fact, one of the papers that | present that | gave
to you, Neil, described sonme of that.

So fabrication effects in ternms of
nmechani cal behavi or, mechani cal properties. Wen you
have a mllennial naterial, the mllennial Aloy 22,
t he mechani cal behavior is one that's characterized as
a lowyield strength, high ductility, high toughness,
nmeaning that it can take a beating if it was required.
This has a very high toughness material. Alloy 22
undergoes significant plastic deformations prior to

ductile failure and that's what | nmean. It's very
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tough. This material is very tough.

What you have here is when you have
wel di ng typically when you weld sonet hing especially
in the code, you usually have a higher yield strength
so that you don't have any failures nechanically in
those areas when you build a pressure vessel. So
usually welding fabrication processes increase the
strength but the toughness and the ductility typically
drop. W evaluated this. W |ooked at this and when
we did it, you welded it. You solution annealed it.
You still got quite a bit of strength and quite a bit
of ductility but really the ductility is what's
i mportant there and the toughness.

W constructed failure assessnment di agramns
and that's another paper that | gave you, Neil, to
hand out. W had a paper that we presented at a
conference that showed t hat even t hough you heat -treat
and you wel d these areas up, you're still in what we
call the ductile failure regi ne neani ng t hat conti nued
nmechani cs can govern the failure of these and you
don't have fracture. You don't have brittle fracture.
You don't have this type of typical node of failure
that a | ot of other people have.

So to sumarize, we've told you how DOE

plans to fabricate the waste package, what codes
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they're going to use, what the design of that 21 PWR
uncani stered fuel assenbly prototype is going to be.

W've shown you the fabrication and
assenbly of the 21 PWR waste package prototype at
Joseph Cat. W'Il| actually be going back there
tomorrow to see the thrones being welded on. That's
the next step to it and that's fairly close to the
end. They're within probably six nonths. That's just
a rough estinmate.

Ef fects of typical fabrication processes
that we talked about, we talked about solution
anneal ing and the phase stability of these secondary
phases and how they affect general corrosion, stress
corrosion cracking, |ocalized corrosion and then al so
t he mechani cal behavi or.

So the bottomline is that we have
eval uated these effects of fabrication and have
accounted for them That's it.

MEMBER VEI NER: Thank you. 1'Il start
with Dr. Hi nze.

MEMBER HI NZE: Thank you very nuch, Dr.
Csontos. A couple of questions if | mght. The
relative effect on the strength of the canister from
the stainless steel sleeve to the outer corrosion

bound area, what's the relative percentage? Wen a
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rock falls in on this, where is the strength going to
conme fronf

DR CSONTOS: The stainless steel has a
| ower yield strength than Alloy 22. Aloy 22 is
actually a little stronger than the stainless steel.
However, you have two inches of the stainless steel
versus three-quarters of an inch of the Aloy 22
Like | said, the ductility is tremendous for Al oy 22.
The toughness is trenendous. So when you have an
impact like that, Alloy 22 typically deforns quite a
bit and it's very ductile. The inpact would then be
carried over because you have a gap there between the
i nner and outer vessel.

The bottom line there is that the

stainless steel, howthick it is, that's two i nches of

stainless steel, will be there to inpart the rea
strong strength to inpact, let's say, dynam c rock
fall. If you have static rock fall, still the inner
container holds up a lot of strength. It may be | ower

yield strength than the Alloy 22 but there's two
inches of it. There's twice as nuch, nore than tw ce
as nmuch

MEMBER HI NZE: You nentioned the gap
bet ween t hem

DR. CSONTOCsS: Yes.
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MEMBER HI NZE: How is that gap being

preserved? Are there spacers?

DR. CSONTOS: OCh, no. What they do is
there's machining operations involved. Wen you
create the cylinder, when, what we call, in a fit-up,
you' re never going to get a concentric sphere. You're
going to have sone m sshaping if you want to call it
t hat .

They take that to a machine shop and
usually you take it to a machine shop to get it mlled
out on the inside to create a concentric circle for
the cylinder. You can neasure —-

MEMBER HI NZE: Now this is for both of
t hem

DR. CSONTCs: Right.

MEMBER HI NZE:  Okay.

DR. CSONTCS: And so you do the
i nner/outer for the stainless steel and typically you
do the i nner and you have to do somet hing on t he outer
because there's a picture where | showed before. |If
you |l ook at this bottomright corner there you see
there's little rings there. That's where the fit-up
occurred. You do a little danage to the outer waste
package, the outside of it and so you have to go to

one of these m Il shops toget it mlled down. So you
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do both of themand the mnimumgap | believe — Wl I,
there's a certain mninmm gap.

MEMBER HI NZE: But how is that preserved?
How i s that gap preserved?

DR. CSONTCs:  Through the milling
operations. You nmeasure what those dianeters are
after you create this.

MEMBER HI NZE: So there are sone pl aces
where the stainless steel is actually in contact with
the Al oy 22.

DR CSONTOS:  Yes.

MEMBER HI NZE:  Okay.

DR. CSONTOS: Onh, that's what you were
goi ng at.

MEMBER HI NZE: Right. So there are sone
pl aces where thermal expansion will be affected then.

DR. CSONTOs: If it's sitting horizontally
and let's say this is the bottom the inner vessel is
bei ng put sitting on the outer vessel. You still have
a large gap on the top so that it will expand upward
and not outward.

MEMBER HI NZE: Follow ng up on that,
what's the strength of the weld? |'msurprised to see
that the inner and outer containers are both wel ded

together. \When these two segnments are brought
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together, they're wel ded together at the sane point.
s that correct? At the sanme point?

DR. CSONTCS: There are two different
procedur es obvi ously.

MEMBER HI NZE: Let nme ask the question.
Is the weld a strong point or a weak point?

DR. CSONTCs: Well, in terns of strength
only, when you | ook at wel ds typically they have to be
stronger. You don't want that to be the weak point.
So the strength of the weld is usually rmuch greater
than the base material s.

MEMBER HI NZE: So you can have the two
then junctioning together at the sane point and not
| ose any strength.

DR. CSONTCS: Yes. The problemthere is
when you have degradation processes, degradation
processes, your colleagues at the ACRS, | say a
majority of their issues are on welds and that's
because degradati on processes when you have t hese hi gh
strength areas create certain types of stress patterns
that are centered in those areas because they are
hi gher stress and you have this transition between
high stress to |l ow stress strength materials. So you
create what we call triaxial stresses, certain types

of stresses that occur at those areas, t hose
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junctions. Because of that and degradati on processes
on top of that, that's why stress corrosion cracking
is a major issue in pipes and reactors because you
have these types of situations occurring.

For this, there's a mllion years of
degradation that we have to account for and All oy 22,
so far what we' ve seen for stress corrosion cracking,
it's looking pretty good.

MEMBER HI NZE: |s the coefficient of
t hermal expansion of the weld naterial the sanme as
that of the containers thenselves if you get any
stresses there?

DR. CSONTCS: Oh, yes, you'll have
stresses there. |'mnot certain about that answer.
Darryl, do you have, or Yi-mng, the coefficient of
t hermal expansion of the welds? It should be fairly
simlar. It should be very simlar.

This is the matching filler netal. This
is a filler metal for Alloy 22. Wen you do the
actual welding, you're going to get what we call
solidification of mcrostructure. You have that kind
of two phase microstructure there. After you
solution-anneal it, the only difference between the
wel d and the base material are those secondary phases

and a little bit of grain size difference. But for
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the nost part, there shouldn't be as dramatic as
bet ween 316 and Al |l oy 22.

MEMBER HI NZE: Are there any contact
defects fromthe individual welds?

DR. CSONTCS: Contact defects neani ng?

MEMBER HI NZE: The interface between
sequenti al wel ds.

DR CSONTCS: Yes and there are issues
with cleanliness. | mean there's always going to be
issues with trying to nake sure you grind out oxide
particles that formduring the weld. That's why they
do various operations to clean the passes. |n between
each pass, there are cleaning operations, too, that
are done.

MEMBER HI NZE: Let ne ask a question about
the heat treatnent and the quenching. How do you
assure to yourself that you have 1150 throughout the
entire canister and not have hot spots or cold spots?

DR. CSONTCs: That's a good question. W
have no idea how DOE is going to solution annealing
guenching right now W have a generic idea froma
coupl e of docunents but questions |ike that are what
we're trying to find out. The obvious | think just
froma fabrication point of viewis that there are

different types of paints that you could, not paints,
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but there are various — that you can nmeasure, you can
see. They're color change paints basically and you
can put themin certain areas to see what tenperature
it ever got to in those areas.

There are other techniques. There are
st andof f techni ques as well, sensors, that you can put
on there. So there are a lot of ways to do it. W
just don't know how they're going to do right now.

MEMBER HINZE: My major interest in your
conversation with us relates to testing.

DR. CSONTOS:  Yes.

MEMBER HINZE: And that's testing on a

generic |l evel and on a specific case by case cani ster

| evel. Can you give us a view of what kind of testing

we can see at the generic and the individual |evel and
also the relative role of NRC versus DCE in this
testing procedure?

DR CSONTOs:  Wow.

MEMBER HI NZE: And you only have a half an
hour .

DR. CSONTOS: kay. Wth regard to
testing, the only testing that's being done right now
during the process is what we call non-instructive
eval uation and make sure the welds are being done

properly. That's the only real testing that's going
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on now, die penetrant, ultrasonic testing that's being
done right now W don't have any access to that kind
of data right now.

After the fact, after this waste package
has been fabricated, there's been tal k about a dozen
different things that this waste package coul d be used
for. One is it could just be a paperwei ght at DOE
headquarters to show people that it can make it. The
second thing would be to cut it up to destructive
testing to see what kind of residual stresses you get,
what kind of weld flaws you get, to create a
statistical database fromwhi ch you coul d go ahead and
determ ne what kind of flaw distributions you may
have. It runs the ganbit right now. W have no idea
what DOE wi || be using this waste package for in terns
of testing.

MEMBER HI NZE: You were tal ki ng about 15
prototypes, weren't you? D dn't you nmention that?

DR. CSONTCs: Fifteen by 2009.

MEMBER HI NZE:  Yeah.

DR. CSONTCS: They're already a year
behi nd schedul e on this one. It will probably be nore
like a year and a half behind schedule on this one.
And with the new TAD design, | don't know. Wy would

t hey want to nake these then if they're going to a new
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pot enti al design?

MEMBER HI NZE: What generic testing has
been done on the prototype canister at this point in
time?

DR. CSONTOS: Only the nondestructive
eval uation, techniques that are done on wel ds.

MEMBER HI NZE: On wel ds.

DR CSONTOS: That's it.

MEMBER HI NZE: What can we expect that NRC
will be doing in the way of generic testing and then
al so specific testing?

DR CSONTOS: What we've done is on this
slide, for exanple, we're conparing, thisis Center's
wel d versus DOE's weld. W' re conducting these types
of tests to determ ne what post closure perfornmance
is. W don't have the capability to go ahead and make
a nockup ourselves. But what we do do is we take two
plates froma fabricator and we have sonmeone weld it
for us in the welding process, the procedures that
have been expressed to us by DCE

MEMBER HI NZE: What |'mgetting fromyou
is that there is no protocol really in place at this
time for the generic testing of the canisters.

DR. CSONTCOS: That's right from DOE s

point of view. That's to our know edge. They may
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have a protocol devel oped but we just don't.

MEMBER HI NZE: Where is NRC noving with
respect to this protocol ?

DR. CSONTCS: W're trying to stay up to
speed with this know edge base. That's all we can
do. W can't go out ahead of them

MEMBER HI NZE: I n discussions of these
canisters, | think the termyou hear is zero defects.

DR CSONTOS:  Yes.

MEMBER HI NZE: Devoutly to be w shed as
the Bard said. How are you planning to assure
yoursel f and the country that we are going to have
zero defects?

DR CSONTCS: Well, we don't. W are not
saying there are zero defects. |In fact, there's a
report the Center has done, V.J. Jain is one of the
co-authors on it, that we've evaluated what we call
early failures. | didn't put that into the discussion
here. But through use of welding statistics from
other industries, we developed a nethodology, an
approach, to determ ne how many what we call early
wast e package failures fromflaws that could occur
fromwel ding and fabricati on.

| didn't put it in here because it's a

detailed study. If you want nore information on that,
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we can go into it maybe. But in our TPA anal ysis we
do account for a certain anount of early failures. W
account for quite a bit of themactually.

MEMBER HI NZE: That's based upon simlar
types of fabrications?

DR. CSONTCs: Simlar types, that's true.
W're trying to get the kind of database or kind of
data from industry for welds. But there is no
dat abase available for Alloy 22 welding. So we're
usi ng anal ogs of steels. | think it's phreatic steels
that we used. Right, V.J.?

MR. JAIN. Pressure netal steels basically
used for reactor pressure vessels. There is
significant data on the distribution and we use that
distribution to exam ne nunber of flaws that we can
observe.

DR CSONTOS: Yes. DCE has done, what
t hey' ve done is they've done two concentric rings of
Alloy 22, small sanples that they viced together and
t hey wel ded t o see what kind of flawdistribution they
can get and that's all the data that we have right
now.

MEMBER VEI NER: W have to nove a little
faster.

MEMBER HI NZE: If that information, if
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t hat document, is available to us.

DR CSONTOS:  Yes.

MEMBER H NZE: And we don't have it, could
we see it?

DR. CSONTCS: Sure. That's no problem

MEMBER HI NZE: Pass it to you.

MEMBER WEI NER:  Allen? Dr. Ryan?

CHAI RVAN RYAN: Just a conment. | think
you had one in the audience that wanted to hel p you
out. | think the kind of risk insights information
you j ust descri bed fromyour testing, your statistical
analysis of other industries, would be of keen
interest to the Conmttee (1). (2) | think it would
be interesting to the Cormittee to figure out howthis
i nformati on has been sonehowtransmtted or transl ated
into a performance assessnent that's being done by
t hat group

DR CSONTOS:  Yes.

CHAI RMVAN RYAN: So | just leave that with
you as a question if we could shape a follow up
presentati on on what by the way has been a fascinating
presentation this norning. That would be a great next
step. So | look forward to do that.

DR CSONTCS: The reason | didn't want to

put it into this discussion because it just woul d have
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CHAI RVAN RYAN: Overpowered us. So great
first step. W all have Wl ding 101 under our belt
now at |east for ne who doesn't know nuch about it.
That's great. | think those two goals for our next
step in presentation would actually be a great
addi ti on.

DR. CSONTCs: (kay.

CHAI RVAN RYAN. Ruth. Did you have an
addi ti onal comment you wanted to make? Just tell us
who you are and who you're with please.

MR. AHN: Tae Ahn, NRC staff. Regarding
your question about whet her we have prot ot ype exanpl es
or not, what's NRC goal is really to evaluate the
per f ormance of such a generic case. Even though we do
not have a prototype by exanples, we still study the
tungst en performance of such wel ding process. That's
what he showed our various microstructures related to
corrosion and decayi ng perfornance.

MEMBER CLARKE: No questions. Very nice
presentation. Thank you.

MEMBER VEEI NER: | have only one qui ck one.
Does this coordinate well with the experinental work
that is now going on at the Center on corrosion?

DR. CSONTCS: This is up to date data,
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yes. In fact, just the informati on we presented about
| ocalized <corrosion resistance, it being the
resi stance increasing with solution annealing was at
the 2005 Material Science and Technol ogy Conference
back in Cctober, Novenber of "05. So that's very
recent data.

MEMBER VEEI NER:  So this came fromthe work
at the Center?

DR CSONTOS:  Yes.

MEMBER WEI NER. Thank you. Very
interesting presentation.

CHAI RVAN RYAN. Bill, take it away. W
have a couple mnutes. | just want to give everyone
one chance. Did we exhaust your questions?

MEMBER HI NZE: |'ve had it.

CHAI RMVAN RYAN: Ckay. Thanks very much
Wth that, |I think we are adjourned until 1:00 p.m
and we' Il reconvene pronptly at 1:00 p.m Thank you
very much. Of the record.

(Wher eupon, the foregoing matter went off
the record at 11:29 a.m and went back on the record
at 11:29 a.m)

CHAI RVAN RYAN: On the record. Excuse
me. Pardon ne. Could | have everybody's attention?

W will go back on the record for a mnute. There's
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a question fromthe Center.

PARTI Cl PANT: Coul d you give us the fax
nunber? |If you can |et us know the fax nunber, we can
send the —-

CHAI RMVAN RYAN: Ckay. Geat. | think,
M chel |l e, you can maybe contact himat |unch and give
himthat nunber. We'IIl contact you by tel ephone and
get you that nunmber. Okay?

PARTI Cl PANT: Thank you very much

CHAI RVAN RYAN: Al right. Thank you all
Appreciate your participation this nmorning. W'l
adj ourn here. Of the record.

(Whereupon, at 11:30 a.m, the above-
entitled matter recessed to reconvene at 1: 02 p.m the

same day.)
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AAF-T-EERNOON S-ESSI-ON
1: 02 p. m
CHAI RVAN RYAN: We're reconvene and go on
the record please. Cone to order. This afternoon we
have a presentation on Spent Fuel Transportation
Response, the Baltinore Tunnel Fire Scenario based on
NUREG CR-6886 and Dr. Weiner will lead us in this
hour .
SPENT FUEL TRANSPORTATI ON RESPONSE
THE BALTI MORE FI RE SCENARI O
MEMBER VEI NER: W have Earl Easton who
will make a presentation on NUREG CR-6886 which has
been handed out. But | don't think any of us have had
a chance to read it between this nmorning and now.
It's all yours, Earl.
MR. EASTON. Ckay.
MEMBER VEI NER:  And pl ease all ow plenty of
time for questions.
MR. EASTON: Any questions? Thanks. |It's
al ways a pl easure to cone speak to this group. Today
| would like to go through the study we recently
finished on the Baltinmore Tunnel Fire. W did this in
an unusual way in that usually when we do just a
technical study we finish it, put it on the shelf.

But this case we actually put this out for public
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corment. W went out and actively solicited conments
to make sure that we did everything right. W intend
to get those coments and either address themin a Q%A
fashi on or incorporate theminto the body of the text.

CHAI RMAN RYAN: Earl, just for clarity
sake, this version we have in our hand i s the one sent
out for public comrent.

MR. EASTON: Right.

CHAI RVAN RYAN:  Ckay.

MR EASTON: | had a |limted nunber of
hard bound. This is on the website but | gave each
nmenber a copy, the hard bound version. This was put
out for comrent last fall. The coment period was
extended 60 days and ended Decenber 30th. So at the
end, | will just give a brief summary of sone of the
comments we got. | understand maybe sonme of the
comentors are in the audience and rather than ne
trying to characterize them they mght want to do
that thenselves. But that's a space at the end.

Wiy did we do the Baltinore Tunnel fire?
As you know, we have pretty prescriptive regul ations
for approving spent fuel casks, 30 foot drop, fire
test, puncture test. The reason they're witten in
the formthey are is they have to be reproducible.

They don't represent any one accident in particular.
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But fromtime to tine, we like to do case studies to
make sure that they really acconplish the m ssion of
provi di ng protection agai nst real accidents.

We had a real accident in Baltinore in
July of 2001 in which there was a tunnel fire. It
happened when a train derailed. The train had | think
about 60 cars on it pulled by about three | oconpoti ves.
It derailed in the Howard Street Tunnel which is in
the mddle of dowmmtown Baltinore. | want to nention
right up front that the train had no radioactive
mat erial actually on it but we used that as the basis
for a case study.

The train did have a tank car wi th about
29,000 gallons of a highly flamable 1liquid
tripropylene. It also had paper products, pulp wood,
hydrochloric acid. So basically the purpose of our
study, we took three different cask designs and
subj ected themto the environnent that we thought was
present in the Baltinore Tunnel fire.

This is just the picture of the fire in
progress with the snoke pouring out and this is the
actual tripropylene tanker once it was pulled out of
the fire.

How did we go about constructing the

nodel ? Well, this is basically a depiction of the
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nodel. This is the spent fuel representation of a
spent fuel car, a buffer car and the tank car. Now
why did we have a buffer car? DOT regul ati ons say
t hat when you ship spent fuel with a flamable liquid
and other hazmat, you have to have a one buffer car
separation. So we tried to nodel an accident how it
could actually occur. W're not trying to do a worst
case analyst. W're trying to do a case study.

What that is is about 20 neters, the
Il ength of a car. That was nodeled. The fire resulted
froma leak fromthis tank car and that's where the
fire was initiated. Later on, the fire | ooked
sonmething like this as the tank car was engulfed in
t he heat and the snoke was carried down the | ength of
t he tunnel

This is what we attenpted to nodel. It
used a seven hour duration fire. W have reports from
the National Transportation Safety Board who
i ntervi enwed energency responders and what they saidis
t he nost severe portion of the fire | asted
approximately three hours. After about 12 hours, the
firefighters actually were able to visually get into
t he tunnel and confirmthat the tank car was no | onger
on fire.

W went to the National Institute of
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Standards to help us develop a tunnel fire nodel
This nodel is based on actual experinents done in a
real tunnel with a real fire. They have a facility
and they've devel oped a code which is benchmarked
agai nst those particul ar experinents.

W took that code and then devel oped a
nodel of the tunnel. Just to make sure as a check
t hat we were doi ng thi ngs approxi mately right, we took
sanples fromthe rail car, the tank car, and had t hem
subj ected to a netal lurgical exam nationto seeif the
coupons col | ected wer e consi st ent W th t he
tenperatures and durations predicted at that point.
Exactly they were fromthis car. This car was really
not inthereal fire. That was a check that we did to
make sure that the code was giving us the answers that
Wer e accur at e.

To construct the nodel, we then took the
answers we got from the tunnel fire code and used
those as a boundary condition and this chart here
illustrates what the boundary condition is where the
cask is located. This is the surface tenperatures of
t he tunnel where the cask is | ocated. Remenber it has
the 20 neters down fromthe fire and you see that the
ceiling tenperature is about 1900 degrees and the

floor is only about 600 degrees. So there's a great
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deal of gradation.

W al so | ooked at the air tenperatures.
This nodel was able to predict air flow and air
tenperatures. W see that the air tenperatures at the
top of the tunnel where the spent fuel car would be
| ocated peak at about 1600 degrees with again a
gr adat i on.

So what we did or what PNNL (Pacific
Nort hwest Laboratory) did the cal culations. They took
a cask, actually we did a series of three casks,
divided it into three sections for purpose of the
nodel . The top section here was subjected to the
hi ghest tunnel tenperature which occurred up here but
we applied it all along here. To predict radiation,
this section was from here to here. Renenber the
chart with the tenperatures and this bottom section
was subjected to the tenperature fromthe |ast graph
that indicated the floor tenperature.

We feel this is conservative because this
whole area here was subjected to the highest
tenperature although there's a gradient. This whole
area here was subjected to the highest wall
tenperature although there's a gradient. So we feel
this was a conservative way of picking tenperatures as

an input to this nodel.
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Just to give you a flavor for how these
calculations turn out, you see that the ceiling
tenperature i s higher than the cask tenperature which
is higher than the air tenperature.

CHAI RVAN RYAN: Just a question. You said
t he tenperatures sel ected were conservative. They are
t he hi ghest val ues but the conservative in regard to
what? |'mnot sure | understand exactly what you're
sayi ng.

MR. EASTON: Wiat I'msaying is there's a
constant gradation of tenperature.

CHAI RVMAN RYAN:  Ri ght .

MR. EASTON:. For the top part of the
tunnel, we took the highest tenperature in that —-

CHAI RVAN RYAN: | understand what you did.
But |I'm asking you why is that conservative.
Conservative in regard to what?

MR. EASTON: To heat input because the —

CHAI RVAN RYAN:  The internals of the cask.

MR. EASTON: Wiy is it conservative?
Because your heat input is comng from force
convection and radiation fromthe tunnel surface and
t he higher the tenperature of the tunnel surface the
greater the radiation.

CHAI RVAN RYAN: I'mwith you. | just
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wanted to nake sure | understood that it's
conservative with regard and what it is overall heat.

MR. EASTON: Right.

CHAI RVAN RYAN: Ckay. |I'mwth you.

MR. EASTON. So what this says is that
from this graph nost of the heat input is from
radi ati on. The actual air tenperature is |ess than
t he cask surface tenperature. Now there's heat inside
bei ng generated but nopst of the heat input is from
radiation fromthe tunnel walls as opposed to force
convecti on.

DR, LARKINS: Were is the top air
tenperature neasured? Wat point is that in the
tunnel or whatever?

MR. EASTON. Let ne see if | can figure
how to go back here. | think it was measured up in
this range here, the top air tenperature above the
cask.

DR. LARKINS: kay. But at sone point
doesn't the air tenperature have to be hi gher than the
hi ghest surface tenperature?

MR. EASTON. Not when nost of the heat is
comi ng fromradiati on and we have Chris Bajwa here in
the audience. Let's go to the —-

DR. LARKINS: Wen you say air
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tenperature, you don't nean flame tenperature then

MR. EASTON:. No, air tenperature. W're
tal ki ng about air flow

DR, LARKINS: Ckay. So it's not in the
flame. It's away fromthe fl ane.

MR. EASTON. Right. Renenber the nodel
was that you had a tank car fully engul fed and about
one car |length away you had the spent fuel gas.

DR. LARKINS: |It's the air tenperature
above the cask.

MR. EASTON: Right. [It's the flow of air
by the cask.

MEMBER VWEINER: |Is the sharp drop due to
the fire using up oxygen in the tunnel ?

MR. EASTON. This line is the duration of
the fire. This is when we stopped the fire.

MEMBER VEI NER: Ch, you stopped the fire.

MR. EASTON. Right. The cal cul ations
st opped at about seven hours. That was the exerci se.
But again these nunbers are just to set the boundary
conditions for heat flow into the cask. [It's not
directly in the flame because we're trying to nodel a
real case study where there would be separation. |Is
that clear?

CHAI RVAN RYAN:  Yes.
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MR. EASTON: | know it's conplicated

These are the three particular cask nodels that we
chose to anal yze and why di d we chose these particul ar
nodel s? Well, they're representative of the type of
cask we think that have been used or will be used for
maj or shi ppi ng camnpai gns.

This H-STAR 100 is a so-called dual
purpose cask that has inner canister and then a
transportation overpack. This was the one that forns
the basic for private fuel storage facility. This is
the one that nost of the shipnments to PFS woul d be
made in.

The TN-68 is a rail spent fuel cask which
doesn't have an inner canister. It's just a
transportation overpack, holds a basket, spent fuel.

The NAC- LW i s a truck cask whi ch has been
on many occasions shipped by rail, nost notably when
DCE returned the foreign reactor fuel. Mst of the
shi pments were put into an NAC- LW cask inside an | SO
cont ai ner and shi pped t hat way across the country. So
these are the three cases we chose to analyze. W
coul d have pi cked ot her casks but these were the three
in particular we chose to anal yze.

Two of them you can see are very heavy,

have a large thermal inertia and one is a relatively

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

119

I i ghtwei ght conpared to the other two. They have
different capacities. This LW only holds one PR
fuel assenbly. Bolted |id with Orings. Bolted Iid
with Orings. Bolted lid with Orings.

Thi s was the conceptual imge of the dual
pur pose cask. This is what it would look like. This
is basically the results. Once we did the analysis
for the H-STAR 100 and Chris Bajwa gave this
presentation |ast year to a couple groups about the
results of this particul ar cask.

W don't think rmuch happens here. The
i nner canister renmains intact over the period of
interest. W don't think nothing would get out. The
ot her one we don't think anything happens to the fuel
cl addi ng which is a najor barrier against rel ease and
we don't think that the seal on the outer overpack
makes much di fference since you have an i nner cani ster
inthis case. This was the one that was reported that
no rel ease fromthis cask what soever

This is schematic of the Ilid end of the
TN-68 cask. It has about 48 bolts. These bolts are
about ni ne inches | ong, about two inches in dianeter.
They are torqued to about 850 foot pounds which for
reference is about eight tines what you would torque

your car tireto. |It's about eight tines as tight for
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| ack of a better way of saying it. This is the inpact
[imter which security tells ne | can't put real

di nensions on there, about four feet. This is about

four feet.

This is about five inches or so of solid
nmetal. This is another four or five inches of solid
metal. Very thick lid. Need it for shielding. These
are the Orings. This is the cask body. This is
neutron shi el di ng, gamma shi el di ng, ten day, the cask
inner wall. Wat you would do is put a fuel basket
inside here and then bolt down the Iid. This is the
one that we | ooked at.

Here are the results fromthe seven hour
fire. W saw the peak cladding tenperature get up to
845 degrees which is well below what we think is the
m ni mum tenperature that you would get burst of that
cl addi ng, about 537 degrees below. So we don't think
anyt hi ng woul d get fromthe inside of the fuel rods to
the outside to start wth.

The seal tenperature, this one happens to
have a netallic seal that is rated by the manufacturer
to 644 degrees F. That's what the manufacturers stand
behind. It doesn't nean when you get to 645 the seal
di sappears. But this is what the nmanufacturers

guarantee and this is how peopl e buy seals. So, yes,
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the tenperature in the seal region is exceeded by
about 170 degrees. That said, doing the academc
exercise, we predicted that you could possibly, not
probably get a mnor rel ease of maybe CRUD out of the
cask. Probably you'll get no CRUD and |I'Il give a
coupl e of reasons why we think you don't get any. But
doi ng the academ c exercise, playing the what if, we
think that you m ght, at worst, get a m nor rel ease of
CRUD.

This is just to give you a flavor of we
tracked the tenperature of a lot of different
conmponents in the cask. | won't go over this. | know
we have a |l ot of questions. So I'll just say this is
t he seven hour fire and these are different conmponents
we tracked. This is the one that is of interest. The
seal peaked out at about 800 degree naxi mum and then
when the fire stopped, went back down.

CHAI RVAN RYAN: Let nme just back up to

that slide. |I'mstruggling with what you said
earlier. |If we could just back up to that slide no.
11. Sorry.

MR. EASTON. This one?
CHAI RMAN RYAN: No, it's the one with the
cask. You said the gasket in essence goes away at

644. |s that right?
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MR. EASTON. No, the gasket is rated by
t he manufacturer to hold basically a | eak-tight seal
up to 644. Do you want me to go back one nore?

CHAI RVAN RYAN: Yes, I'mtrying to figure
out exactly what you're sayi ng.

MR. EASTON. Ckay.

CHAI RMAN RYAN: So this 644 degree
tenperature failure is where exactly in the cask?

MR. EASTON. Right here.

CHAI RVAN RYAN: So both seals in essence
can fail at that tenperature or higher.

MR. EASTON: Right. What we're saying is
thisis the seal. These two Orings here is the seal.
One of those is netallic, the containnent Oring. And
what we're saying i s when the cask vendor bought t hat
fromthe manufacturer, he is saying we will guarantee
your leak rate up to 644 degrees.

CHAI RMAN RYAN: So basically it fails to
hol d pressure is what failure nodeis. |Is that right?

MR. EASTON. It begins to not neet the
manufacturer's — It's in a state that's really not
det er m ned.

CHAI RVAN RYAN: Ckay. |I'mwth you now.
| understand what you're saying. | just wanted to —-

MR. EASTON: But a netallic seal does not
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go away at 644.

CHAI RMAN RYAN: Yes, | got it. | just
want ed t o under st and what you were saying. Thank you.

MR. EASTON: And the other thing is
remenber these are 48 bolts.

CHAI RVAN RYAN: | understand all that. |
just wanted to understand the point about the Oring
spec.

MR. EASTON: Ckay. Again this is a
netallic Oring where over the limt. | just wanted
to show you t he nmaxi mumpredicted for the Oring is at
the end of the fire. Wereas the nmaxi num predicted
for the fuel cladding is not at the end of the fire.
It continues to increase because heat is being
generated trying to get out of the cask. So we took
t hi s maxi mum here.

CHAI RVAN RYAN: It looks to me |ike
there's a maxinumin the dashed |ine area.

MR. EASTON:. Yes, right here.

CHAI RVAN RYAN: How conme it's dashed
instead of —-

MR. EASTON. That's extrapolated. That's
where the —-

CHAI RMAN RYAN. The whole thing is a

cal cul ati on.
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MR. EASTON. Yes. What they did when this

says NI ST dataset, this is where they had data on the
fire. They ran that code out to get that data from
the code predicting fire if you wll.

CHAI RVAN RYAN: Wl I, it's either data or
it's a calculation using a code. Wichis it?

MR. EASTON. All right. Here's what they
did. N ST dataset inplies that, remenber when we were
doi ng t he boundary conditions? They used that code to
do the boundary conditions out to —

CHAI RMVAN RYAN:. So it's not physical data
froma fire. |It's calculated data.

MR. EASTON: Right. Calculated and then
t he other contractor took that set out further.

CHAl RVAN RYAN: Wth a different code or
t he same code?

MR EASTON: The sane code | believe.

CHAl RMAN RYAN. COkay. So really it
shouldn't be a dashed line. |It's all calculated
values. |Is that right?

MR EASTON. Yes, | believe that's
correct.

CHAI RVAN RYAN: I'mnot trying to be picky
but when you say data versus cal cul at ed, extrapol at ed

versus NI ST, it's inportant to understand that if it's
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all cal cul ated val ues using one nodel, then —

MR. BAJWA: Yes. Just to clarify. What
they did is NIST used FDS to get the data out to 30
hours and then PNNL actually did use an extrapol at ed
set that they generated from 30 hours out to here at
50.

CHAI RMAN RYAN: Using the same code.

MR. BAJWA: They didn't use a code. They
didn't use a code to do that.

CHAI RVAN RYAN: \What did they use?

MR. BAJWA: They used a power function to
extrapol ate the data out.

CHAI RVAN RYAN: Based on?

MR. BAJWA: Based on the trending of the
data that they were seeing fromthe N ST code and t he
report goes into a little bit nore of an explanation
of how they did that.

CHAI RVAN RYAN: I'Il ask the dunmb guy
guestion. Wy didn't you just keep going with the
sane code?

MR, BAJWA: It was just a natter of tine
running that code. NI ST just picked that tinme and
that's what they ran it out to.

CHAI RVAN RYAN:  Ckay.

MR. EASTON. Does that hel p?
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CHAI RVMAN RYAN: |"'mstill confused as to

why but | understand what happened | think a little
better. Thanks.

MR. EASTON: That's why | bring you.

CHAI RVAN RYAN. By the way just for the
record, would you tell us who you are so that the
court reporter doesn't have to run you down?

MR, BAJWA: (Ckay. |I'mChris Bajwa. |'m
a thernmal engineer with the Spent Fuel Project Ofice.

CHAI RVAN RYAN: Thanks a | ot.

MR. EASTON: Renenber we said you go over
the tenperature of the seals. So we did the exercise
of what could get out. W don't think there's any
breach in the fuel rods. So what we're tal king about
is prodded here to the outside of the fuel cladding.
In order to get that out, you would have to have it
conme off the rods and you'd have to have it come out
through a pathway like this which is about 15 or 18
i nches of very tight clearances and your tal ki ng about
CRUD, flaking off particles.

It would have to get out here where we
believe we maintain a lot of netal to nmetal contact
because of the high torquing of the bolts. There are
very tight clearances. But this would be the pathway.

CHAI RMVAN RYAN: These are pulled out of
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t he casks.

MR. EASTON:  Yes.

CHAI RVAN RYAN: There's CRUD on the entire
inside of the casks. |It's not just com ng off the
fuel. Trust ne.

MR EASTON:  Yeah.

CHAI RVAN RYAN: I f you take a snmear on the
i nside of a spent fuel cask, it will not be clean.

MR. EASTON: What this study | ooked at is
just CRUD on the outside.

CHAI RVAN RYAN:  Fuel only.

MR. EASTON: On the fuel only.

CHAI RVAN RYAN: Ckay. Fair enough.

MEMBER VEI NER: |s the CRUD a particul ate?
Is it high vapor pressure? Does it play out on the
i nside of the cask?

MR EASTON: We |ooked at it in the form
of particul ate flakes and that sort of matter. That's
just an illustration of a pathway that it would have
to nmeet. We based on the cal culation of what CRUD
m ght get out on the nethodol ogy we used in 6672 and
the security assessnments and we predicted that at
wor st no nore than about 3.5 curies of Cobalt 60 woul d
get out. Mst of the CRUD after about five years is

Cobalt 60. So we based it on Cobalt 60.
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CHAI RMAN RYAN: Real ly? No Manganese 54.

No Iron. No not hing.

MR. EASTON. | didn't say no. Mbst and
it's in the upper 90s of Cobalt 60.

CHAI RVAN RYAN: On total activity?

MR. EASTON. Yes, on activity. Yes. So
rather than trying to capture every radionuclide, we
based it using Cobalt 60.

CHAI RMAN RYAN: No assunption for anything
fromfission product inventory? Just CRUD

MR EASTON: Just CRUD. W don't think
that there's a breach in cladding. That's what this
is based on. And we would note that this is
consistent with an analysis that we did in 1987, the
Modal Study where we did a case study. W put in a
very long fire and we got out, | think, the estimte
there was no nore than four tinmes the regulatory limt
whi ch woul d be four tines an A-2. But Cobalt 60 woul d
be 40 curies. So back in the Mdal Study in a very
severe fire, they predicted that 30 to 40 curies nmay
possi bly escape. So this is not a new type of
predi ction.

Now we believe that when we did this
analysis it was based on realistic values for CRUD

We t ook data that we could find that was avail abl e and
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it's based on this Sandia report, "Estinmated CRUD
Contri bution to Shi ppi ng Cask Cont ai nnent
Requirenents.” And we took a limt. N nety percent
woul d be cleaner. W took that as the limt of what
we used in this nodel. W didn't take the dirtiest
rod.

CHAI RVAN RYAN: Wy didn't you take the
actual CRUD neasurenents from power plants that you
were starting fronf

MR. EASTON: The actual measurenments from
power plants, they give you a range. |It's not one
measur enment .

CHAI RVAN  RYAN: | understand that.
There's a lot nore to Cobalt 60 than CRUD

MR. EASTON: W just —-

CHAI RMAN RYAN: Nickel 63 for exanple.
That's 100 year half life.

MR. EASTON: And what we did, these are
estimates and for exanple, the data predicts that
after five years, 92 percent of the CRUD is Cobalt 60
for PAR and for BWR —-

CHAI RVAN RYAN: Ni nety-two percent of the
total nunber of curies or 92 percent on the basis of
what's the nost inportant to external dose?

MR. EASTON: O activity.
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CHAI RVAN RYAN:  Curi es?

MR EASTON: Yes curies. And then this
agai n cones out of this study that —-

CHAI RVAN  RYAN: But curie is not
necessarily the basis of risk inside.

MR. EASTON: Like we said, we don't really
think much if anything gets out but we tried to do an
acadenmic exercise if you will what gets out. W
didn't do a detail of every radionuclide. W thought
that since 92 percent of the activity for PAR is
Cobalt 60 that we woul d base our calculations on it
all being Cobalt 60 and BWR from the data we could
gather, 98 percent after five years is Cobalt 60. So
we assumed that all the activity was Cobalt 60.

CHAI RVAN RYAN:  And | guess ny ot her point
is it would be nice to prove that it's inportant
because Cobalt 60 is the main contributor to dose in
sone scenario. | don't know that that's true. It
sounds |ike you don't know if that true either. You
just assuned that based on the activity.

MR EASTON: Yes, that's how that was
done.

CHAI RVAN RYAN:  Ckay.

MR. EASTON:. Ckay. And that is a

sinplification. Sonme of the reasons we don't think
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much of anything will get out is it doesn't consider
it a plugging of rel ease pathways. Renenber the |ong
tortuous path. W still think that you have a | ot of

netal to netal contact fromthe high torquing of the

lids. And the seal again does not go away. |It's
still a metal disk in there way above what the
manuf act urers guarantee but it's still an inpedi nent.

Again what we did is we |ooked at the
maxi mum seal tenperature and assunmed that that
tenperature was all the way around t he cask. Renenber
the's a gradation. So we assunmed that that was al
the way over. W don't know for sure whether sone of
the tenperatures at the bottomremai n even bel owtheir
rated tenperature. W just assunmed that all was at
the maxi mum That's basically what we did on the TN
68.

We | ooked at the LW truck cask and this
is tw ways that it shipped usually on truck.
Sonmetimes on truck, it has a personnel barrier.
Sonetinmes it has an | SO container. Wen DCE did their
shi pmrents of return of foreign reactor fuel, it was
al ways in an |1 SO container and to give you nore
detail, this is what it |ooks like inside an |SO
container. So this is the nodel we chose to use

because there were shipnents actually being nmade.
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Here the resul ts were agai n you wer e about
280 degrees under the cladding burst tenperature. W
don't think that you get rupture of the cladding. You
were way over the seal tenperature. This has a Tefl on
seal and so you're way over the seal tenperature. And
again we did the exercise which is simlar to the one
we did for TN-68 to determ ne what you m ght get out
in the way of CRUD

Here is a schematic of what this | ooks
like. It has a smaller lid, |esser nunber of bolts.
The bolts are torqued to about 200 foot pounds on this
cask. The other one is 800. This one is about 200
and this lid is | think about seven or eight inches
m ni mum t hi ckness. It mght even be nore.

So to get anything out, you' d have to
again go through a pathway like this which is a very
| ong pathway with very tight clearances and renenber
there's not nmuch driving force inside the cask to get
anything out. It's only volunetric expansion due to
t he heat up inside the cask. There's not nuch driving
force.

MEMBER HI NZE: To hel p me understand t hat
di agram could you tell me how the seal fails?

MR. EASTON. Ckay. These are the seals

and they are either one or two type. One is netallic

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

133

which is spring | oaded. They have a spring inside and
how did they fail? | don't think we know exactly.

Al we knowis that a manufacturer has done testing or
has data to qualify these up to a certain tenperature
range.

Now you can get netallic seals that have
been qualified at 800 degrees, 1500 degrees, the ones
that have been tested. Once you get over the
tenperature, | believe you probably get sone softening
of the metal. But | don't think the netal nelts or
goes away. Sone of these are el astoneric seals that
may actually start to degrade, | guess, at high
t enper at ur es.

MEMBER HI NZE: Di d soneone follow the
testing by the manufacturer of the seals then to
deternm ne howthey say they fail at 644 degrees? This
is a very specific nunmber. It sounds |ike they have
avery quantitative way of determ ning the seal fails.

MR. EASTON: This is not the nunber at
which they fail. | don't want to | eave that
impression. | think what the manufacturers do is say
we have a seal and we have a bunch of applications.
Al these applications are below 650 degrees or
whatever. So we're going to go out and test it to

that range and we're going to sell people seals that
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say that we've tested themup to 650 degrees. They
haven't taken it out to 900 to see if it necessarily
fails.

Initially in the TN-68 when you tal ked to
t he manuf acturers, they gave us a much hi gher nunber
t hey thought it would hold a seal. But |ater when we
tried to get themto do that in witing, they backed
off to what they guaranteed. |Is that true, Chris?

MR BAJWA:  Yes.

MR. EASTON:. So it's not they cross a
magi ¢ nunber they automatically fail. That's just the
data that the manufacturer stands behind. Does that
hel p?

MEMBER HI NZE: Yes, it doesn't explain how
it fails though. | think that's inportant.

MR EASTON: A lot of these seals, | think
have been tested to failure.

MEMBER VEI NER:  Yes.

MR. EASTON. | don't think they just
actually tried to test themto failure.

MEMBER WEINER: |Is there actually an
inmpact limter on that truck also? You haven't shown
it.

MR. EASTON. This here is the inpact

limter.
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VEMBER WEI NER: | see.

MR. EASTON: It's in white. Sorry. But
this is the inpact limter. But again, what this is
trying to say is any particle has to get out through
here to get out. And again, | can't over enphasize.
These seals the tenperature we're using are the
manuf acturer's guaranteed tenperatures. W don't
real ly know what happens after they cross that |ine.
W don't have the data. The manufacturers won't give
us the data. They haven't been tested to failure.

Here we predi cted that t he anbunt based on
Cobalt 60 only that we only get a fraction of curie
agai n because you have a limted nunber of rods. You
only have one fuel assenbly.

Again, we think the same conservatisms
apply. You have a very tight clearance and you're
trying to get particles through clearances. W think
a |l ot of plugging would occur if you tried to do that
even if you had it available to get out. Metal to
nmetal contact. These things are still torqued. Even
t hough you don't know what happens to the seals, they
are still tightly torqued. The bolts, there's stil
alid and they are tightly torqued to the cask body.
Agai n, we assune that the naxi numtenperature was the

tenperature of the seal all the way around.
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This is summary. In summary form we
think that the H -STAR nothing will get out. It has
an inner canister. Again, we don't think that
anything will get out but again the exercise says that
if you' re |l ooking at CRUD and trying to do a boundi ng
case, you get 0.3 curies for TN-68 and 0. 002 curi es of
Cobalt, I"'msorry, and 60 for the LW, 3.4 curies for
TN-68 and then we have it in terns of A,. A, is the
nunmber that all the transportation | overs go by and A,
is the value above which you need an accident
resi stant package, below which you don't even an
acci dent resistant package.

When you do a cask certification, the |l eak
requi renent after you' ve certified it to all the drop
tests and that is that it release no nore than an A,
per week. Wiy is A, inportant? A, is based on dose
nodels to provide protection for first responders.
And A, provides protection against first responders
with the margin built in. A fraction of an A, would
give you nore protection. So fromthis, we conclude
that it really doesn't pose a significant danger from
anyt hing getting out of the cask to first responders
| et alone the public. Does everyone follow that?

W just tried to put this in a risk

perspective. W did a study in 2000 6672 where we
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actually tried to put nunbers, frequencies, the type
of accidents. W used those nunbers and the bottom
line, | guess the bottomline is we ran through al

t he nunmbers and assumed the nunber of shipnents to
Yucca Mountain | think was 25, 000 and t he frequency of
this type of fire per mle that we think that this has
a probability of occurring once every 750,000
canpai gns, not shipnments. But if you had 750, 000
Yucca Mount ai n canpai gns this woul d happen once your
particular cask would be in this type of fire.

Now a | ot of people |ook at that and say
wow. But when you think about it the Baltinore Tunnel
fire did happen, but what is the probability that your
spent fuel cask out of the billions of mles travel ed
on the rail by HAZMAT is going to be your spent fuel
cask. That's the type of nunber this represents.
Even given that |ow nunber, we don't think there's a
consequence.

MEMBER WEINER Did you |look at the
anal ogous nunber in terns of how many shipnents of
hazardous materials, shipnments that go through the
Howard Street Tunnel and so on or did you just look in
ternms of shipping canpaigns to Yucca Muntai n?

MR EASTON: What we did is we took the

frequency of a fire occurring per mle and we
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mul tiplied out the nunber of mles woul d be shippedin
a Yucca Muntain canpaign and we figured out how
often. It's just a very sinple nunber and we
recogni ze that it could even been reduced further if
you go to dedicated trains. Because if you have a
dedi cated, you don't necessarily have tank cars in the
same t hing

Al t hough tonmorrow s presentation on the
dedi cated train study, | think if you read the study
cl osely shows that there's not a big safety di fference
bet ween types of train service. So we don't know how
toreally quantify this nunber very well but we think
there will be a slight reduction.

The point being we think this type of
accident is very infrequent. W think that if it
occurred the way we nodeled it you really don't get
much rel ease. The one thing | forgot to nention that
| think is inmportant for conservatism is what our
nodel s showis that nost of the heat transferred inis
fromradiation fromthe tunnels |like an oven and we
don't assune there's any snoke there. W assune that
it has a clear view of the tunnel surfaces and we
t hi nk t hat over estimates the anount of radi ati on heat
transfer into the cask

CHAI RMAN RYAN: Your f mle is frequency
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of severe fire accidents per mle. Per mle of what?
Train travel in the U S total?

MR. EASTON: Yes, mile of train travel.

CHAI RVAN RYAN: And I'msure it would
still be a very snmall frequency but is that the right
divisor? | would think you would want to divide by
the nunber of mles on tracks on which spent fuel
shi pments would travel. M guess is that there's an
awful lot of train mles that have absol utely not hing
to do with Yucca Mountai n one way or anot her or spent
fuel shipnents one way or another. |Is that a fair
assessnent ?

MR. EASTON. This is freight travel and
you're right. There are different classes of tracks
and spent fuel would be linmted to the best classes of
t racks.

CHAI RVAN RYAN: | guess | just don't know
but it would seem to nme that that would certainly
change it from 750, 000 Yucca Mountain to sone small er
nunber .

MR. EASTON: It's a very small nunber and
if youre off two orders of magnitude it's still a
very smal |l nunber.

CHAI RVAN RYAN:  Yeah, but you don't know

it very well.
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MR EASTON. \What?

CHAI RVAN RYAN:  You don't know it.

MR, EASTON:  Yes.

CHAI RVAN RYAN: | guess | just think that
this |l ooks an awful lot |ike an extrene boundi ng case
and whenever you do an extreme boundi ng case, you mask
potential understanding or insight inrisk. It's
somet hing to think about.

MR. EASTON. Ckay. And these |last two
slides are not actually in the Baltinore Tunnel fire
study. They were extrapolated from 6672 whi ch was our
overall look at rail and highway accidents to try to
gi ve some ri sk perspective. The bottomline we don't
think this type of accident happens very frequently
and we think when it does happen the conseguences are
not very high. That's the conclusion we're draw ng
fromthe tunnel fire.

| guess | just went over these. Any
consequences we woul d predi ct woul d cone from CRUD and
t here are reasons why we bel i eve even CRUD doesn't get
out. But we did go through the exercise to predict
what if any CRUD did get out. W think we bound it.

W did put out for public coment and we
go conments fromthree parties, the State of Nevada

and | think we have representatives here that m ght
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characterize themor correct nme if | mscharacterize
them That's on the next page. W go themfromtwo
ot her parties, the Brotherhood of Loconotive Engi neers
and Trai nmen who are primarily worried about | oss of
shi el di ng because sone of these have | ead shiel ding
and you do exceed that tenperature.

What we believe is yes, if you exceed t hat
tenperature and get localized nelting and if there's
a pathway that that can drain out, you create an air
gap which retards the flow in. However, we don't
think that in this type of accident you' d get any
breach to let out. So basically you' d get sone
I i quefaction and then you woul d get resolidification.
It would be conme a solid in place.

MEMBER VEEI NER: I f you have an inpact that
i s combined with a high enough tenperature to nelt the
| ead, you do get gaps in the |lead. You get voids.

MR. EASTON: Right.

MEMBER VEI NER:  And | woul d encourage you
to consider that as well.

MR. EASTON: And you're quire correct.
That was not part of this exercise, but it was part of
6672 where we | ooked at a whol e range of accidents.
This was just done as a case study of the Baltinore

Tunnel fire which there was no inpact.
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W got comrents from the Northeast Hi gh
Level Radi oactive Waste Transportation Project which
is a group that represents gubernatorial appointees
from the ten Northeast states that deal wth
transportation and they sai d can you consi der a | onger
duration fire and can you consider a different
hori zontal and vertical |ocation. They' re saying that
is it possible to have an acci dent where you could run
up over that bunper car with the tank car and have t he
fire closer or sonehow slide by and get the tank car
closer. O course, this was a single track tunnel.
So that's part of it and there was no real inpact.

And the State of Nevada and here you can
help me if you want, guys, but some of their comments
were to explain a relationship to NUREG 6672 as we
understood it, explain a relationship to the Yucca
Mountain FEI'S and the Radi oactive Wiaste Mnagenent
Associ ate study | think done by M. Resni kow. To put
this in context, they would like to see the analysis
done for GA-4 truck cask which is one nmaybe DCE m ght
use. They want to consider different horizontal and
vertical positions for the cask, do an anal ysis where
the cask is | think sonething Iike 15 feet away rat her
t han 60 feet away, | oss of shielding, effective higher

burn-up fuel where you m ght get cladding breach and
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guantify nodeling uncertainties. Now they had |ike
two or three pages of comments and | just tried to
sumari ze what | felt were the major ones and | don't
know if | mssed many or any or |ots.

CHAI RVAN  RYAN: We' |l have nenber
guestions and then go around to the audience if that's
all right, Ruth.

MEMBER VI NER°  Sure. We'Il| do that. Are
you going to respond to these, have a response
docunent for these conmments?

MR EASTON: Yes, | think what we're
pl anni ng on doi ng nowis sending their corments out to
the contractor and devel opi ng a response which could
be presented either in a QRA section in the back or
resolved in changes to the text and this woul d be part
of the final report, alist of the conments we got and
either Q®A or that. W haven't decided exactly 100
percent what the format would be but these are our
t hought s.

MEMBER VEEI NER:  Questions. Start with Dr.
C ar ke.

MEMBER CLARKE: Just a quick question to
clarify. Your analysis as reported in 6886 really
focused on consequences. In other words, you assuned

you had a fire and you used the input data fromthe
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Bal ti more Tunnel. You get to likelihood near the end
of your presentation with 6672 and you' re saying

i ncludi ng an accident like the Baltinore Tunnel fire.
Those were all tunnel fires for their analysis.

MR EASTON. 6672 | ooked at severe fires.

MEMBER CLARKE: Severe fires.

MR. EASTON. All over the place.

MEMBER CLARKE: Which may have been in
tunnel s and not in tunnels.

MR. EASTON: And may not. So that nunber
is for all severe fires. That's why we think the
nunber is even |ower than the one that we used.

MEMBER CLARKE: Ckay.

MR. EASTON: Because that's a subset. And
you're correct. This study the way it was fashioned
was just to | ook at what happens. It didn't | ook at
how frequent. So it's really not a risk study. It's
just a what if consequence.

MEMBER CLARKE: But you're conbining a
i kelihood study to the consequences.

MR. EASTON:. But what | think to just
present it as a consequence w thout giving sone sort
of risk.

MEMBER CLARKE: No, | have no —-

MR. EASTON: So we pulled the infornmation
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from anot her st udy.

MEMBER CLARKE: No problemw th that. |
just wanted to clarify the assunptions and the
i kelihood. Thank you.

MEMBER WEI NER: Dr. Ryan.

CHAI RVAN RYAN: | guess I'll digest your
report. Like Jim I'mgoing to think about this
noti on of presenting what |ooks |ike an extrene
boundi ng anal ysis to sonehow nake a conment on risk.
Not to offer a pun but that's pretty risky and that's
not to say | disagree or will disagree with the
analysis itself. 1'mjust trying to put that into
context. | don't know that that holds up over the
| onger haul. |[It's sonmething to think about.

The ot her aspects of what's cal cul at ed and
what's a nodel, | think | need to be a little clearer
on that before | can offer you a thorough comrent.
But 1'ma little concerned when I'mstill not clear
whether it was real data put into a nodel and used to
extrapolate it to sone new val ue and then switched to
anot her nodel or it was all cal cul ated data. How cone
one line that's cal cul ated as dashed and one's — But
| need to understand that a little bit better. W're
not going to get there today. |It's sure sonmething to

t hi nk about .
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The ot her point I'd make to you i s that we
di d have a nunber of other presentations sonme nonths
ago as you know, I'msure, on the tunnel fire and had
| ots of participants in two separate nmeetings on these
transportation related i ssues. So we sure have that
information to think about as well. [|'ve already
asked the ot her questions | wanted to ask. Thank you.

MEMBER VEI NER: Al |l en.

VI CE CHAI RVAN CROFF:  Once you're through
with this report and you' ve done what ever you' re goi ng
to do with the cooments and there's a final report or
whatever, is there a next step beyond this? Are you
fol ks going to do sonmething in addition? |s sonebody
going to consider this, your result, to make sone
deci sion? Were is this going?

MR. EASTON: Good question. | don't think
that we would be taking any action like from a
regul atory point of view based on the result of this
report. | think we ook at this report as sort of a

case study that confirms our regulations and that

there isn't any need to change them | don't see us
at this point naking any changes. |Is that what you're
getting at?

VI CE CHAI RVAN CROFF: | think so. Thanks.

MEMBER WEI NER:  Bill.
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MEMBER HI NZE: Just a coupl e of quick
comments and questions. It seens to nme that | would
be much nore happy with this docunment if there was
some physical basis for it other than sinply
tenperature nodeling, what's happening to cause
failure, etc. and | think that coul d be a nuch nore of
a certain view of what is really happening here and |
woul d encourage you to at |east think about that.

And | guess thisreallyis afollowupto,
a nmore specific thing to follow up to Dr. Croff's
guestion and that is for exanple in your view a cask
that has undergone this kind of treatnent and
experience, is this cask going to be reused?

MR. EASTON. Reused?

MEMBER HI NZE:  Yes.

MR, EASTON: No.

MEMBER HI NZE: Way not ?

MR EASTON. | think it would not be
reused until you could denonstrate it was in the same
condition as it was in the original use. Wat | nean
by that is these casks, the design and use of themis
controlled through a certificate. You have to neet
that certificate. To reuse this cask, you would have
to denonstrate that you neet the ternms of that

certificate before you reuse it. So if there's an
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lead nelt or any bulging or there's any this or that
damage, it would be hard to go back and say that you
net that certainly wthout doi ng sone renedi al work or
sonmething |ike that.
MEMBER HI NZE: So there is provision for
goi ng back and reeval uati ng the perfornmance of a cask
t hat has been involved in an accident.
MR. EASTON. Absolutely. Before you use

a cask, it has to neet the condition of an NRC

certificate.

MVEMBER HI NZE

I'"'mnot famliar with 6672

but | gather that sort of thing is in 6672.

VR EASTON: No, this is in the

regul ati ons.

MVEMBER HI NZE

And is there anything that

came out of your study of the Baltinore fire which
woul d suggest that you should revanp 6672?
MR. EASTON. No, we don't see anything

that would. 6672 is a nore generalized | ook at

hi ghway and rail way accidents.

MEMBER HI NZE: R ght.

MR. EASTON: And we see this as a snal

subset and we don't see any reason to go back. There

are sone other reasons to go back and rel ook at parts

of it, but not fromthe Baltinore Tunnel fire.
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MEMBER HI NZE: Do you envi sion goi ng back

and doi ng sone nodel i ng where the stacking of cars nmay
have occurred and so that the cask is closer to the
source of the heat?

MR. EASTON: That we haven't address that
comment yet but | would nmention that in 6672 we did do
anal ysis where casks were directly in the fire and
there is a case in 6672 where it was an engul fing fire
| ong enough that you did get cladding failure and
there is a prediction on what m ght be released in
6672. So | don't think that really revisiting that in
the Baltinore Tunnel would really add to that
necessarily.

MEMBER HI NZE: Thank you.

MEMBER VEI NER: | have a quick question
and then I'"'mgoing to call on M. Halstead. M quick
guestion is how do your tenperature profiles conpare
to those that are in 6672 for the inner heat and the
heat of the clad? Did you | ook at those conparisons
at all? There's a chart at the end of one of the

chapters in 6672.

MR EASTON: | haven't done that direct
conparison. All | knowis there are nore severe fires
in 6672.

MEMBER WVEINER: | was thinking nostly
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about the length of tinme that it takes for the
internal of the cask to reach the fire tenperature.

MR. EASTON. Let me just say that in 6672
they | ooked at fully engulfing fires under the cask
and if you burned off a whole rail tank car, that
supports a fire for about six hours. So | want a
fully engulfing fire of 12 hours, | have to have two
tank cars burning in sequence at exactly under that
cask, draining and burning in sequence or | have to
have a pit deep enough to contain two tanks cars ful
of fuel and sonehow have that cask sit above it.
W' Il |ooked at these type of issues about duration
and where it's located in 6672.

PUBLI C COMVENT

MEMBER VI NER: |'m going to ask since we
did a get a request for a representative of the State
of Nevada to add sonething. Come up and use the
m crophone and identify yourself for the reporter.

MR. HALSTEAD: Thank you. |'m Bob
Hal st ead, Transportati on Advi sor to t he Nevada Agency
for Nuclear Projects. W filled 17 summary coments
on the report on Decenber 30th. W are struggling to
add t he addi ti onal docunentation we prom sed to add to
t hose conments in the next couple of work weeks.

But | think it's fair to say that this
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controversy is not going to be closed quickly. | see
us working on this for another nine or 12 nonths
because we want to replicate sonme of the nodeling
using particularly the expertise that we' ve supported
t he devel opnment of that University of Nevada Reno
Depart ment of Mechani cal Engi neering where Dr. Mles
Gri ener has been conducting a number of sinmulations
for us.

So what |'dlike to dois quickly give you
an overview of the coments that | expect will be in
the cover letter that we send in a couple weeks with
sonme nore detailed comments. The first point is that
four and a half years after this fire a lot of the
facts are still in dispute. They will probably never
be resolved and that's part of why we have this
continuing controversy in spite of the fact that the
NTSB, FEMA's fire division, the NRC and the State of
Nevada have studied this. [It's extraordinary that any
acci dent event gets this kind of study.

The rail-tunnel safety i ssue is
particularly inportant to us because of unique | ocal
conditions in Nevada and particularly since DCE has
selected the Caliente corridor for Yucca Mountain rai
access. W've now | ooked at the UP main lines into

where that spur would originate and there are 14
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tunnels within 50 nmles of Caliente. It's an
unusual | y nount ai nous area and no matter whi ch way you
approach that spur each rail shipnent to Yucca
Mount ai n woul d go through a m ni num of six or seven
tunnels within the State of Nevada al one.

And we haven't |looked at this as a
nati onal phenonena but | think it underscores that
fact that thisis not atrivial issue. 1t's sonething
that we want to pay attention to.

Qur safety concerns are further added to
by the fact that the Departnment of Energy has stil
refused to use dedicated trains for all spent fuel
shi pments to Yucca Mountain. They're still proposing
to ship spent fuel and rail casks wthout welded
canisters. And they're still proposing as a back-up
plan to ship legal weight truck casks, nost Ilikely
about 90 percent GA-4 with some other assortnents of
casks |like the NAG-LW on rail cars.

Now regarding fire itself, whatever the
ot her di sagreenents may be, we all seemto be who have
studied it in agreenment that the hottest region of the
fire burned approximately two to three hours at
t enper at ures of about 1500 to 2000 degrees Fahrenheit
or 800 to 1, 000 degrees C, burned for another three or

four hours at | ower tenperatures and then cool ed down
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over one to three days. Looking at the particul ars of
that fire, we find that contrary to our thinking and
sonme ot her people's thinking it was not a worst case
tunnel fire because of the water main break at about
t hree hours, because of the limted oxygen supply in
the fire and as Earl pointed out, based on the fuel
avai lability in the tanker, you could conceive of a
six to seven hour fire at those higher tenperatures.

But it was considerably nore severe than
t he hypothetical accident that's assumed in the NRC
regul ations which is 1475 degrees F or about 100
degrees C for 30 mnutes. So the hottest region of
the Balti nore Tunnel fire burned consi derably | onger,
four to six tines longer and possibly 25 percent
hotter. W don't know for sure.

Now t he approach we' ve taken i n exam ni ng
this fire and its safety inplications and understand
we're assunming a hypothetical accident, the NRCis
assum ng a hypothetical accident, we've assuned that
t he casks shoul d be subjected to the hottest region of
the fire in addition to being subjected to the
t enper at ures that woul d be expect ed sone di stance from
the fire. Frankly, based on our own nodeling, based
on NUREG CR-6672, which is sonme people at the table

know we've been extrenely critical of and in other
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cases we've been extrenely supportive of those
anal yses, we woul d expect virtually all NRC-certified
casks to fail significantly if they had been subjected
to the hottest duration of that fire of its ful
dur ati on.

| say potentially because there's on
interesting possible exception and that is that the
wel ded cani ster in the Holtec H -STAR real |y provides
such significant additional protection that we need
nore analysis. And of course, that was a point of
contention in the report that we i ssued i n Novenber of
2001. We believe that the report significantly under
estimates t he potenti al radi ol ogi cal consequences t hen
because it assumed that the cask would be at | east 20
neters from the hottest region of the fire and
noreover, even at that 20 meter distance we think
there's a significant under estimation of the
potenti al consequences to the NAC-LW cask. That's
the truck cask because it's assunmed to be in an | SO
shi ppi ng contai ner and that's because there is no
requi renent that it be shipped that way. It's shipped
t hat way generally for the convenience of
i nternational shippers for the research reactor fue
shi pments and it does in our opinion provide sone

additional significant thermal insulation which in
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fact we would argue should be a requirenent in the
event that that truck cask is shipped that way.

Furt hernore, even at 20 nmeters di stance,
we believe that the NUREG CR-6886 report nay have
under esti mated, may have significantly under
estimated, the potential radi ol ogi cal consequences for
all three casks because of some uncertainties in the
NI ST fire nodel, sonme uncertainties inthe assunptions
about how spent fuel cladding perforns and whet her
there coul d possibly be any fission product rel eased
bef ore t he except ed burst rupture tenperature of about
750 degrees C is reached, assunptions about the
rel ease pathways fromthe casks, Earl tal ked about
t hose, we have sone di fferent opini ons about them and
a nunber of other factors.

But these are things that we're going to
have to study sone nore. |'mnot confident telling
you exactly how great the difference between our
conclusions and the report is. | would like to
concl ude by saying that there are three areas where we
think there are sone inportant regulatory and policy
inplications and frankly, we think these are a |ot
nore inportant than this very interesting academ c
debate we' ve been having for four and a half years and

we'll continue to have for another year or so on what
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happened in the Baltinmore Tunnel fire.

First of all, we think that dedicated
trai ns should be required for all spent fuel shipnents
by rail. That's been our position for 15 years. W
think it is a sound position. 1It's the position the
railroad have had and we think it ought to be in
regul ati on.

W think, secondly, the findings of this
report suggest that when a steel |ead, steel
traditional |egal weight truck cask Iike the NAC LW
is shipped by rail, it's a good idea to have it in an
| SO contai ner even though that isn't required.

And it may be at the end of this study
that we'll see the need for sone additiona
adm nistrative controls when rail shipnents are made
t hrough tunnels. W're not prepared to say sonething
definitive about that at this tine. That's certainly
one of the things we'll eval uate.

Policy inplications for the NRC, separate
fromregulatory inplications, we would really like to
see the package performance study proposal for ful
scale testingreorientedto prioritize lookingat fire
testing and particularly to |l ook at extra regul atory
fire testing. W estinmate that you could do a pretty

t horough two to three hour fire test of a truck cask
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for somewhere i n the nei ghborhood of $6 million to $10
mllion which is considerably | ess expensive than the
full scale testing of the rail cask that's been

proposed and frankly, we think it would go much nore
directly to the area of concern which is accidents
involving long duration fires and that would be
primarily to validate nodeling but | think there are
al so sone things we would | earn about naterials

per f or mance.

Certainly, a rail cask could be tested
simlarly but we probably would | earn enough fromf ul
scale long duration testing of the truck cask to
answer nost of the questions about how a rail cask
would perform in terns of our confidence in our
nodel s.

Finally, policy inplications for DCE, |
know that that probably is beyond what this group
woul d be involved in but I'lIl just tell you what we
have told DOE. W said all rails shipnments should be
made by dedicated train and further, based on this
study we think DOE shoul d not even consider using LW
casks on rail as a backup. They are talking about
usi ng GA-4 casks. Those woul d be shipped w thout an
| SO encl osure and for a nunber of reasons, we think

that' s not advant ageous.
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But one inportant finding of this study
that DOE should consider is this whatever we nay
di sagree about there's sonme profound evidence here
that a large rail cask |like the Holtec with a wel ded
canister is an awfully robust package and NRC
regul ations don't require a shipper to use the
"saf est" package based on extra regulatory accident
assunptions. But as a policy matter particularly if
DCE is going to nove towards | ooking at the so-called
clean facility handling packages and what we used to
call an MPC and now we call it a TAD, there's probably
an inmportant policy reason for the extra safety.

Finally, | knowthat DCE is al ready doing
some work to identify tunnels and ot her hazardous
features along their routes and developing risk
managenment neasures. | think the findings of this
report say that that's a very good way to approach
route specific risk managenent. Thank you very nuch.

MEMBER WEI NER:  Are there other comments
fromanyone? Staff. Okay. Then I'Il turn it back.

MEMBER HI NZE: The Center?

MEMBER WVEI NER: Any conments fromthe
CENTER?

MR. DUNN. W don't have any comments.

MEMBER VEEI NER:  Thank you. Then I'Il turn
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it back to the Chair.

CHAl RMAN RYAN:  No, you won't.

MEMBER VEINER: | won't. Al right.

CHAl RMAN RYAN:  You're up.

MEMBER VEINER: | ' m up

CHAI RMVAN RYAN: Thank you very nuch. W
appreciate you being with us and your coll eagues as
wel | and thank you very nuch for your insights and
t horough Q&A. John, do we need this part on the
record or not?

MEMBER VEI NER:  No.

CHAI RMVAN RYAN. Okay. | guess we'll
conclude. Wy don't we do this. Wy don't we take a

15 minute break and reconvene at 2:30 p.m and then

we'll pick on the white paper on transportation and
prelimnary discussion and we'll cl ose our record for
the day here. Yes we will. Thanks very nuch. Of

t he record.
(Whereupon, at 2:15 p.m, the above-

entitled matter was concl uded.)
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