Official Transcript of Proceedings

NUCLEAR REGULATORY COMMISSION

Title:

Docket Number:

Location:

Date:

Work Order No.:

Advisory Committee on Nuclear Waste
138th Meeting

(not applicable)

Rockville, Maryland

Wednesday, November 20, 2002

NRC-656 Pages 296-560

NEAL R. GROSS AND CO., INC.
Court Reporters and Transcribers
1323 Rhode Island Avenue, N.W.
Washington, D.C. 20005
(202) 234-4433



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

296
UNI TED STATES OF AMERI CA
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P-ROGEEDI-NGS
(10: 00 a. m)
CHAI RVAN HORNBERCER: The neeting wl|
cone to order. This is the second day of the 138th
nmeeting of the Advisory Committee on Nucl ear Waste.
My nanme is George Hornberger, Chairman of the ACNW
The ot her nmenbers of the committee present are Raynond
Wner, who is vice chairman, John Garrick, MIlton
Levenson and M chael Ryan
Today the conmttee will, one, hear a
scientific update fromthe NRC staff on the igneous
activity issue at Yucca Muntain and two, after
conpl etion of that presentation and discuss, the
commttee will adjourn for lunch, an inportant item
and then at 12:30 this afternoon, we wi Il conti nue our
wor kshop on the transportation of spent fuel in the
Two White Flint Auditorium which is downstairs.
Mke Lee is the designated federa
official for today's initial session and | hear from
M ke that he took three days of training to | earn how
to be a DFO | think he'll be good at it. Thi s
nmeeting is being conducted in accordance with the
provi si ons of the Federal Advisory Commttee Act. W
have recei ved no witten comments or requests for tine

to make oral statenments from nmenmbers of the public
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regardi ng today's sessions. Should anyone wi sh to
address the comm ttee, please make your w shes known
to one of the commttee staff.

It is requested that the speakers use one
of the m crophones, identify thensel ves and speak with
sufficient clarity and volunme so that they can be
readily heard. Before proceeding, | would like to
cover sone brief items of interest. Andy Canpbell
left the ACNW staff in October to becone a Section
Leader in the Division of Waste Managenent. Andy w ||
be leading the Environnental and Performance
Assessnent efforts we wish himwell.

We wel come Neil Coleman, Neil's around
somewhere, there heis, okay. W wel cone Neil Col enan
who joined the ACNW staff for a two-year tenporary
termas an ACNWSeni or Staff Scientist. Neil has been
with the NRC since 1983. He comes from NMSS where he
served as staff hydro-geol ogi st and program el enent
manager for USFIC. Neil is a well-known hydro-
geol ogi st and geo- nor phol ogi st. He received his M5Sin
geol ogy fromthe University of South Florida.

Congr at ul ati ons are due Jenny Gl | ow, who
was sel ected i n Sept enber as Chi ef Operations Support
Branch, ACRS/ ACNW W also welcone Dr. Hussein

Nor bash (phonetic) who has been appointed Senior
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Fell ow for ACRS/ ACNW Hs Ph.D. is in chemcal

engi neering from the University of M nnesota. He
formerly worked at t he Brookhaven Nati onal Laboratory
in Upton, New York. For those of you who need a
geography |l esson, that's on Long | sl and.

Recently the ACRS welcomed M chael
Snodderly (phonetic) and Ramin Assa as Senior Staff
Engi neers. M ke has been with the NRC since 1989.
Before coming to the NRC, he worked at the Calvert
Ciff Nuclear Power Plant for three years. M ke has
a BS in nuclear engineering fromthe University of
Mar yl and.

Ram n has been with the NRC since 1991.
Bef ore j oi ni ng NRC he wor ked wi t h Consol i dat ed Edi son
for seven years. He has a BS in nucl ear engi neering
and an MS in nechanical engineering from the New
Jersey Institute of Technol ogy and a Masters degree in
i nternational managenent from the University of
Mar yl and.

DCE announced that in early Decenber W
John Arthur will replace J. Russell Dyer (phonetic) as
Deputy Director for Repository Devel opnent. Hi s
offices will be in Las Vegas and he will have prine
responsibility for building and |icensing the Yucca

Mount ai n Nucl ear WAste Repository Project. | presune
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t hat shoul d be I'icensing and then building. M. Dyer
will stay on the project as Senior Project Advisor.
A $230 million contract extension for clean-up of the
West Val | ey Denonstration Project has been awarded to
West Val | ey Nucl ear Services Conpany. During the 27-
nonth extension period activities wll focus on
decontami nating the former reprocessing facility in
New York State and conpleting the construction of a
facility that will be used to renotely process and
package waste for offsite shipnent.

Okay, so we now go to our regul ar neeting
and our one itemon the agenda for this nmorning is an
i gneous activity update. The commttee has been
interested in the issue of igneous activity and
pot enti al consequences for the proposed Yucca Mount ai n
Repository. And this is an update. W've heard |
t hi nk extensive presentations. W had a pretty | ong
nmeeting, was that in June, Mke? | think it was in
June. And so this is going to be an update and we
have with us John Trapp and Britt Hill, who wll do
the presentations, and because we have only until
11: 30, without further ado, here's John Trapp.

MR. TRAPP. Good norning. Can you hear?
Is this m ke okay? | can be heard okay. GCkay, good.

Can you hear ne? Yeah, there wll be two
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presentations this norning. Inpreparingfor this and
i ndiscussions with Mke Lee, you wanted to hear those
t hi ngs which are significant and because of the tine
frame, we picked these two items; one which is a
di scussion of the interi mreport of the DOE sponsored
peer review and the other which is a discussion of a
combi nation of the aeromag data and its effect on
probabilities. W feel these are the npbst risk
significant itens that we can be tal king about this
nor ni ng.

| want to point out that what I'Il be
presenting is ny take on the nost significant points
of the presentation. There may be sone people that
woul d go t hrough and pi ck out one or two ot her things
but we can discuss any of these as we go. If we go
i nto the background, the panel was fornedinitiallyin
the spring of 2002, basically under Bechtel SAIC
wor ki ng at the request of DOE

The basic task was to revi ewt he techni cal
basis used to analyze the consequences of ignheous
events and to reconmmend any additional tasks that
woul d significantly strengthen the program They had
a kickoff nmeeting in May. W attended that neeting.
The interim report was issued in August and in

Sept enber they had a panel neeting onit. | believe
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the committee has been given copies of this report.
kay, well, if need be the report can be found at the
DCE website. |'ve got the web address at the bottom

DR. BAHADUR: W got copi es.

MR, LEE: It was in Dr. Hinze's trip
report. We had that whol e package.

CHAI RVAN HORNBERGER:  |'m sorry, | have
seen it.

MR. LEE: Yes, we have it.

CHAI RVAN  HORNBERGER: That was the
appendi x to Bill"s.

MR LEE: Yes.

CHAI RVAN  HORNBERCER: The appendi x
actually didn't conme through but I knewit was there.

MR LEE: W have it.

MR. TRAPP: If | can kind of cut to the
chase, what really is the bottomline of the report.
The main enphasis of the report was on nagna-
repository interactions. |1'd like to point out that
this is one of the agreenent itens that we' ve got with
DOE, Agreenent 2.18. And it really goes into the
Wods, et al paper and the various ramfications of
this. |If you take a | ook at Wods et al, one of the
t hi ngs that everybody gets totally hungupwithisthe

initial transient, the shock wave, what ever we want to
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call it. But if you go through the paper, one of the
things that conmes out is the initial transient does
not cause significant damage to the canisters.
Therefore, the initial transient, and you can argue
about the val ues, paraneters that were put in. If you
say that ours were too conservative, even with those
val ues, they do not cause damage but the other points
t hat come out of this is the foll owthrough, the fl ow
t hrough the repository can cause significant effects
and t he possibility of openi ngs being rai sed at ot her
spot s.

I f you take a | ook, the panel recognized
this and | think page 49 kind of sunmarizes it, this
is a so-called dog-1eg scenari o which needs further
careful study. So they recognized that thisis area
concern and I|'lIl be going through and 1'Il be
di scussing sone of the things they are suggesting.
They do suggest additional nodeling, for instance, a
nore conprehensive cal cul ation of magma flow after
intersecting adripisrequired. Andif you do take
a look at this report, you'll find that there's about
30 pages of very extensive mathematical formulas in
the appendix which goes through these various
probl ens, how you can fornul ate the problem how you

can take care of sone of these things, which |'Il]|
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discuss a little bit later

So there is quite a bit of extensive
material inthere, evenif it is aninterimreport.

One of the things the panel recogni zed was
the inportance of the dose. Now some of the
di scussion you've heard before was suggesting
vol atiles below half a percent. |If you take a | ook,
for instance, at our RRSR, our number has al ways been
it has to be greater than two percent, sonmething |like
two to five. Well, the panel basically said tw and
a half to four percent was their best estimate as to
the vol atiles that they'd got. However the effect of
CO>2 hasn't been considered and it's sonething they
feel should be added in here.

They' re worri ed about the timng and the
amount of the vapor phase as it effects the transport
processes. Timng really here is mainly |ooking at
t he rel ati onshi p of any possi ble event to the thernal
cycl e that the repository goes through. The effect of
the thermal cycle will effect how the dike would
interact with the repository. | note that this is
really a conplex mixture. You're not |ooking at a
standard fluid, you' relookingat anulti-phase fluid.
And one of the real problenms intrying to analyze this

is the thing evol ves passively.
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As it noves, as it gets closer to the
surface, you've got bubbl es absolving, et cetera. As
t hey absol ve, it noves faster, changes its properties.
As it changes its properties nore bubbles wll
absol ve. So you are not | ooking at sonething that is
a easy item nodel. O her suggestions they tal ked
about, well, in addition to the CO2 you shoul d take a
| ook as sone of the sul fur bearing species, hydrogen
sul fide, sulfur dioxide and netsopick (phonetic).

And sone effort they recommended taking a
| ook at the anphi bol e-bearing species because this
will give you a better handle as to how the actual
amount of how the water is in the system There was
a trenmendous anount of di scussion on di ke propagati on
and a trenmendous anount of concernw th the properties
of the dike tip. One of the problens hereis that the
theory in this really doesn't fit observations. |If
you go t hrough t he theory, you shoul d be t al ki ng about
di kes in the Yucca Region of about 20 kiloneters or
so. You don't have dikes |ike that. You' ve got dikes
a couple kiloneters, maybe up to five.

One of the things I will point out again
in the appendi ces they recognize this and they talk
about different nodeling that can be done to

conpensate for this non-juxtaposition between theory
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and practice. They point out that the property of the
magma tip is inportant. Wat is it youreally got in
that area? Do you have a vapor phase, do you have a
degassed fluid, the magma itself or nost |ikely do you
have a bubbly mushy m xture, et cetera?

It should be noted that the state of the
nodel s, and this is nmy way of stating it, are really
1.5-D. What they dois they take a 1-D fl ow nodel and
couple it with a 2-D rock nechani cs nodel to do these
type of calcul ations. So you are trying to get a
better understandi ng of these things but the full 2-D
and 3-D really are not state of the art. W don't
have the paranmeters, properties, et cetera, to get
into it. The 3-D nodels that they sonetinmes talk
about arereally two of these 1.5-D, one in a verti cal
and one in a horizontal and this is what they call a
pseudo- 3- D nodel

Agai n, |ook at the appendix. There's a
tremendous anount of math in there and they do
recomrend t hat you don't go to these 3-D nodel s. Take
a look at what they call 2-D nodels, use these in
vol une conditions to get a better idea of exactly how
material will nove and interact.

One of the differences, and it's been

brought out before, the conditions of the dike tip.
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The panel believes it's |less active than we do. One
of our concerns here really is if you take a | ook at
the dike tip, the actual size and volune
consi derations of the dike tip is extrenely smal
conpared to the mass of material which is noving
t hrough the repository. They recommend nore nodel i ng
and | will note here that they had seen during the
initial presentation a -- sonme work by Gaffney from
DCE. The think that this nay be a good first pass at
under standi ng and conputing mass flow through the
system | would assunme in the final nodel or fina
report they will have |ooked at this in nmuch nore
detail and gi ve nmuch nore detail ed reconmendati ons on
this.

They al so recogni ze the conpl ex state of
rock stream effect of faults and topography, and the

possi bl e effects that these could have on the magma

flow processes. If you go back to the presentation
simlar tothe ones Britt Hill has made previously to
the conmmttee, vyou'll renenber these different

di agrans where he's showing the location of the
repository inrelationshipto the topography of Yucca
Mount ai n and di scussing this. This is basically the
same concept that's being brought through. So their

reconmendation really is that you have to consi der the
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ef fect of surface topography, the strain or response
and all this during the thermal period.

One of the interesting things that they
brought up is the possibility of sill formation or
actual Iy havi ng t he di ke spreadi ng out in a horizontal
manner in this area.

If you get into some of the other
activities or recomendations, they have concerns
listed with redistribution, magm waste package
i nteractions and magma waste forminteractions. |'1l|
poi nt out that these three itens are al so part of our
agreenents with DOE for things that have to be
studi ed. They did reconmend al so nore nodel i ng, but
the panel recognized their shortcomngs in their
m xture of the panel. They didn't have people that
really were specialists in this area.

So you end up wth very general
recommendati ons. Further review by qualified expert
wor t h consi deri ng.

CHAI RVAN HORNBERGER: John, are there
experts in this?

MR TRAPP: Yes.

CHAI RVAN  HORNBERGER: Experts in how
packages behave in contact with nagma?

MR. TRAPP: Well, not really magna, but
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experts in nechani cs of package response.

CHAl RVAN  HORNBERGER: Mechani cs  of
packages, so that's what you mean, okay.

MR. TRAPP: | guess | got ahead of nyself.
And they al so agree of fragnentation of the waste,
this was a concern.

Schedul ed activities; well, one actually
which is in the past and | believe you also were
getting copies of this, but thereis aninterimreview
of this by consultants for NWIRB, the sane ones that
you had when you wer e gi vi ng your presentations and if
you don't have it, again, here's the web address t hat
you can pull these up. Wiile there may be a slight
difference in enphasis in there, | think what you'll
find inthose reports agrees with what |'ve presented
t oday.

The peer review report was schedul ed
initially in Decenber and then January, but it | ooks
like it's going to be February right now. One of the
probl ens t hat DOE had i s Bob Budni t z, who was chai r man
of the panel, received an offer fromDCE t hat he had
to accept. It was just too good to turn down, and so
this reformatting of the panel and putting a different
chai rman i n charge has caused alittle bit of a del ay.

PARTI Cl PANT: Did they select a new
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chai r man?

MR. TRAPP. Pearson, | believe is the --
is that right, Britt? | think Pearson, yes.

The one report that we'reinterestedinis
actually, while we want to see the final panel report,
we're nore interested in a followup DOCE report
because that report, which is schedul ed for about two
nont hs after the panel report cones inwll |ist what
DCE is going to be doing in response to the panel
recomrendations and this wll figure out how the
programevol ves and we pl an on briefing you foll ow ng
this review

| was asked to give also ny thoughts on

howit effects our program Well, | pointed out and
"1l point out in this bullet -- |I'"m not used to
givingit thisway. |'musually standi ng up wanderi ng

around to see what's going on. But basically the
report supports the concerns that we' ve rai sed and t he
basis for these various agreenent itens. They' re
areas that have to be worked at, | ooked at, et cetera.

Then if you'll take a look at the NRC
sponsored investigations, they really formthe basis
for a lot of these concerns. One of the things | was
pl eased to see throughout this report was nmany

references to the igneous activity | RSO (phonetic).
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And | think very honestly that if you take a | ook at
this review, you couple it with what's com ng out of
the risk insights, what we'll show is that we have
been and are continuing to work on those things which
are appropriate. That's my presentation for today and
' mopen to any or all questions.

CHAl RVAN HORNBERGER:  Okay, good. Thank
you, John. That was a good sunmary of the interim
report and you do think that -- | nean, your
anticipation is that the delay will be slight and it
will be February?

MR. TRAPP: My di scussi ons whi ch was | ast
week, was that February should be a real nunber.

CHAI RVAN HORNBERCER: Ckay. Questi ons
from menbers, M ke, John?

MEMBER GARRICK: | just wanted to make
sure | understood what you were saying, John. You
said the issue is not so much the shock wave anal ysi s
and the inpact on the waste packages in terns of
violating their integrity as it was on flowthrough.

MR. TRAPP: Long-term fl owt hrough.

MEMBER GARRI CK: Long-termfl owt hrough,
but that you nean pat hways, creation of pathways?

MR. TRAPP: Pat hway creation, the anmount

of time that the packages will be sittinginthis type
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of environment. The -- if you do a thermal response
or a shock response under the initial conditions, the
package i s sufficiently robust that there's really no
ef fect. You put it under these conditions, the
tenperature that you' ve got, the magma -- the package
real ly cannot stand this type of thing. This shows up
in NRC cal culations, it shows up in DOE. The only
question really is the anbunt of danmage that's going
to be happening to the package. The over-pressure in
t he package alone is considered sufficient fromthe
heating to rupture the end caps, this type of thing.

Again, if you go back to the presentation
that Britt had a coupl e nont hs ago, he di scussed sone
of these things the fact that actually after you get
a waste package of C22 heated up to these
tenperatures, you really don't have C 22 any nore,
you' ve got sonet hi ng el se and t he package i s extrenely
brittle and has | ost nost of its strength.

MEMBER GARRI CK: So it would just
accel erat e t he whol e wast e nobi | i zati on process but it
woul dn't necessarily be a short-termor it is.

MR. TRAPP: It depends on what you nean
short-term It's short in the lifetime of the
repository.

MEMBER GARRI CK: Well, it's short interns
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of with respect to the current tine constants being
used for establishing doses, but not short in terns of
it happening i mediately at the tine of the event.

MR. TRAPP: No, the thingis, it won't --
we're not concerned with the first few seconds. Now
the fl ow of the volcano is going to be days to weeks.
Inthat tine frame, the thernmal effects on the package
are sufficient to cause package failure. The package
failure at that time can cause, if you're talking
groundwat er, openi ng up for groundwater, but if you're
talking these multiple pathways or the dog-Ieg
scenario, et cetera, there you're talking about
bri ngi ng nore cani sters that are now danmaged into the
path of the nagma and possibly incorporating nore
mat eri al .

If you go through that, then this flow
real |y becones i nportant because you're tal ki ng about
possi bly segregating the fl ow so you' ve got magma i n
certain spots, you ve got gas in the others. You're
trying to figure out the total anount of damage of the
package and t he vel ocities and carryi ng capacities of
this material to determine if you can incorporate
wast e and how nuch waste you can i ncor porate.

MEMBER GARRI CK: And with these new

anal yses, you're still tal ki ng about the sane order of
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likelihood interns of the frequency with which such
events m ght occur?

MR. TRAPP: Frequency of whichthe initial
event occurs. Britt will actually go into nore detail
on that | ater but we haven't gotten to the point, and
DCE has not gotten to the point where you could sit
there and put a nunber onis it nore likely to go up
or isit norelikely to foll owone of these dog-I| egs.
That's what sone of the ongoing research has to
det er m ne.

MEMBER GARRI CK:  kay, thank you.

CHAI RVAN HORNBERGER:  Raynond?

VI CE- CHAl RVAN WMER: | certainly do not
have a confortable feeling that there's a very good
understanding of the nodeling activities at this
point. Practically everythingthat you presented that
was | ooked at during this panel and in the report was
nor e nodel i ng needed, nore nodeling needed. And it's
a very conpl ex situation, al nost unbel i evabl y conpl ex.
|s there any reason for optimsmthat any realistic
useful nodeling will be done inthe tinme franme of the
i censing process?

MR. TRAPP. | really would have to defer
to DOE on that. They've got a tight schedule. | know

t hey have started sone of the nodeling already. For
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instance, | did nmention the work of Gaffney. So there

are some t hi ngs ongoi ng but the total program the DCE

and others responding to this, | really cannot tel
you until | get their report following the final
report.

VI CE- CHAI RVAN WYMER: | bet you have a
feeling.

MR. TRAPP: They've got a lot of work to
do is the way |I'Il phrase it.

VI CE- CHAl RVAN  WYMER: Ckay. Thanks,
that's all.

CHAI RVAN HORNBERGER: M [t ?

MR HLL: I'dlike to add just a point,
if I my. This is Britt HIl fromthe CNVNRA. Wile
| don't think we're going to get to a good process
| evel nodel where we are going to have a realistic
representation of magma flow, | think we're going to
have some good constraints on the real inportant
processes that will allowus to eval uate the cani ster
response and also the potential for wast e
i ncor porati on.

If we'd just take a step back fromthe
initial nodeling and | ook and say we' re not getting an
over-pressure that caused i nstantaneous failure of a

wast e package. So a lot of the argunment about the
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initial couple of seconds really doesn't have a hi gh
risk significance to it right now Sone of the
di scussion is whether the magma flow foll owi ng that
initial deconpression will be on the order of 100
neters a second of ir there's low volatiles nmaybe 10
neters a second, about 20 mles an hours, but we're
still tal ki ng about a pressure gradi ent that has magma
flowingrelatively rapidly, alot faster than sonmebody
could walk, into a drip and so there's going to be
m ni mal thermal effects because the mass of the waste
packages versus the tunnel dianeter versus that mass
of magma relative to a 20-mle an hour enpl acenent
rate is going to be pretty small. So we're talking
about heating and thermal effects.

We' ve constrai ned sone of this to say that
yes, we're going to have flow, there's going to be
wi thin sone range of uncertainty that flow, and we're
goi ng to have t o consi der wast e package response. And
we can narrow it down to two alternatives; is that
magma going to go straight up from where it
intersected or isit goingto have sone sort of a dog-
leg and effect the source tern? W can devel op
alternative conceptual nodels for both of those
scenari os and evaluate the risk significance.

VI CE- CHAl RVAN WMER:  So you' re sayi ng or
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at |east suggesting that you think there wll be
enough information available at the time of the
license application review to make a judgment about
the DOE' s presentation?

MR. HLL: | think we'll have enough from
alternative conceptual nodels to evaluate the risk
significance of these distinct possibilities. | don't
knowif we'll be able to get a robust estimte of the
I'i kel i hood of each scenario occurring. That may not
be a tractable sort of problem but | think we can
evaluate toafirst order, the fundanental physics and
chem stry and nechani cs of what's goi ng to be goi ng on
inthis very conplex process. The challengeis trying
to cone up with a process |evel nodel that says we
don't have to worry about it. It's a little bit
easier to say, wel |, assum ng first or der
rel ati onships, could this be a concern, yes or no.

VI CE- CHAl RVAN WMER:  So you think at the
proper time you will be able to evaluate the risk.

MR. HILL: Yes, | think we'll have enough
information to consider a do range (phonetic) of
al ternatives.

VI CE- CHAI RMVAN WMER:  Thanks.

MR. TRAPP. The uncertainty, as Britt's

poi nted out, will be quite |arge.
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VI CE- CHAl RMAN WMER:  Yeah

CHAl RVAN HORNBERGER: M [t ?

MEMBER LEVENSON: Yeah, | have a little
nore specific question. The nodeling that was done
that led you to the conclusion that the containers
wast e packages were likely to disintegrate rather
rapidly following the initial, did that analysis --
was t hat a good thermal anal ysis in the sense that the
-- 1 think it's a safe assunption that the magma is
not super-heated and the waste packages have a | arge
anount of heat capacity. They alnost certainly are
going to alnost instantly be covered with a shell of
frozen material. Is that level of detail in your
nodel or are you assuming constant tenperature
exposure of the waste package independent of things
i ke heat capacity? | nean, | think that's a type of
analysis that's much sinpler to do than things |ike
magna fl ow

MR HILL: This is Britt Hill again. In
the IRSR Revision 2, 1999, we did a sinplified
conductive cooling nodel using the heat capacity of
t he wast e package consi dering t he heat capacity of the
magma. We did not go into secondary quench effects
but even if you have a quench of magma, that quench is

probably at about 900 degrees C, so the magma i s solid
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at about 950 degrees centigrade. So even though it is
quenched, it is still awfully hot relativetothe sort
of tenperatures that we see grain boundary effects in
G 22.

MEMBER LEVENSON: Well, it's hot but it
doesn't have a great deal of heat capacity totransmt
when it's solid. Was this an actual heat transfer-
based cal cul ati on?

MR HLL: It assunmed -- I'mtrying to
remenber fromthe analysis. | don't think it | ooked
at the change i n conductivity between the magma i tsel f
and the waste package.

MEMBER LEVENSON:. Ckay.

MR,  HILL: W have been asking the
Departnent of Energy for a nore detail ed anal ysis of
what woul d happen to a waste package that's in the
flow path because we're not dealing with a static
magma. This nmagma is flowing in the order of tens of
net ers per second past the waste package, so it's not
a sinpl e stagnati on and cooling rel ati onshi p. W have
nmel t - back phenonena on di kes, for exanple, where you
may have an initial quench but as the material
under neat h t he quench deforns, the quench woul d be on
t he order of centineters and would |i kel y degrade and

fall back.
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So it's a very conpl ex phenonena on the
scal e of hours that we're going to be trying to nodel .

MR. McCARTIN. This is TimMCartin., |If
| could add one thing and | guess | want to nmake sure
thisisclear, that there are at | east two | evel s t hat
| think are being di scussed here. Froma perfornmance
assessnment standpoint, there is an assunption in the
Code that both ourselves and DCE make that the waste
packages that are contacted by magma offer no
protection whatsoever and so -- and all the waste is
i ncorporated and taken up. Some of this detailed
nodeling is direct -- how conservative is that and
part of what's being | ooked at is the -- are there --
isthere atechnical basis for assum ng | ess than that
but right now, the performance assessnent anal ysi s you
see bot h oursel ves and t he Depart nent undert ake assune
no protection and so that -- you know, be aware that
this is beinginvestigated sort of what mght call an
off-l1ine analysis nore detail to see how appropriate
t he assunptions in the PA, how boundi ng are they, how
conservative. Mybe they're right on the noney but
there is two | evel s of anal ysis going on here.

MEMBER LEVENSON: | appreciate that, Tim
and | understand. | have no question and no probl em

about nmaking certain conservative assunptions in
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connection with I|icensing. But | start to get a
little bit hung up when the anal ysis which is supposed
toberiskinformed, starts including such assunpti ons
that are rather extreme, mght be appropriate for
licensing but | don't think they're appropriate when
we're trying to do best estimate analysis.

MR. TRAPP: W have discussed this with
t he waste package people and | can't get any waste
package person in the eruptive phase to tell ne that
t he package is goingtolast. If | could get somebody
to say that, maybe I1'd feel that this was not a
correct assunption, but --

MEMBER LEVENSON: Wl |, I'"mjust tryingto
sort out whether this is an assuned situation or is
really a result of calculation

MEMBER GARRI CK: | think what MIt's
really saying, is there an engineering mechanistic
nodel associated with the degradation of the waste
package?

MR. TRAPP: Aside fromthe i npact end cap
failure, not really.

MEMBER GARRI CK:  Yeah, okay.

VR. Mc CARTI N: Yeah, and from a
performance standpoint, we took what might be a

conservati ve assunpti on and what you' re seeingis that
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was our first step, let's assune this and now anal yses
are being done | ooking at this very conpl ex probl em
as John and Britt have tal ked about many tines and is
there a technical basis for backing off that andit's
not an easy path. That's the hard part of it.

MR. TRAPP: Again, |I'll point out that the
panel recognized it. They also said that they didn't
have the right people but it needs to be | ooked at.
So it is a problemthat is being |ooked at and it's
one of our agreenent itens.

MEMBER LEVENSON: Part of the background,
John, is yesterday in our workshop on transportation
i nformati on was presented that indicated that for a
wast e package in transit, not this waste package but
a CAS (phonetic), that sonething like 30 hours in a
1400-degree fire, the internals fuel inside hadn't
come anywhere near failure rate even. So --

MR,  TRAPP: Vell, first off, it is a
different material.

VMEMBER LEVENSON: Ilt's a different
material but they also did not have any incipient
i nsul ati ng phenonmena |ike solidification of nmagnma.
This was a live flame and this is just because of the
very large heat capacity, which as to be taken into

account. If youont takingthat into account, you're
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not doi ng best estimate. | don't want to get into a
detail ed discussion. It's just that we would Iike to
see best estimate anal ysis.

MR,  TRAPP: The analysis in the IRSR
basically took a look at two different cases; one
whi ch we thought was a high transfer function, one
whi ch we thought was a very low transfer function.
What it amounts to in both cases you end up with these
t enper at ures above the 800, 900-degree Cwell within
the time frane of volcanic activity.

MR HILL: This is Britt Hll. Agai n,
t hose were scoping cal cul ations. They were not a
det ai | ed engi neeri ng anal ysi s but they were sufficient
and coupled with what we see for volcanic eruptions
t hat we coul d conme up with no technical basis, nor has
the Departnment of Energy come up with a technical
basis that would indicate a waste package in the
t hroat of an eruptive assaultive vol cano woul d remai n
i ntact given the duration of activity would be on the
order of hundreds of hours of exposure to these
tenperatures and neglecting all conponents of
nmechani cal force.

CHAI RVAN HORNBERGER:  And | think what
both of you are saying is that they analysis would

have to take into account that the dog-leg scenario
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woul d, in fact, be different than being caught in the
throat of an erupting volcano. And these heat
transfer nechanisns really would be different in the
two cases, right?

MR. H LL: [|'"mnot sure that would really
be t he case t hough, because the pathway to t he surface
woul d be along that dog-leg and so we're | ooking at
t here woul d be sone potentially different effects from
the volatiles, just we'd have to consider bubble
ascent in that conduit, but what we're really saying
is the throat of the vol cano, that conduit, would go
horizontal for a bit and that's really the only
nmechani cal differenceinthe dog-Ieg versus a standard
vertical conduit in a typical vol cano.

MR. TRAPP: There is a difference in the
type of fluid. The segregation of bubbl es coul d cause
a difference in the analysis.

CHAI RMVAN HORNBERGER: John, did you have
somet hi ng el se?

MEMBER GARRI CK:  No, | was just going to
make t he of f-hand remark t hat naybe there needs to be
nore of an engineering analysis presence in the
effort. 1 don't knowwho you have on that peer review
comrittee and whether there's any real engineering

nodel ers on it.
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MR. TRAPP: No, not for this type of thing

and they recognize it and they say that they should
have a qualified expert take a | ook at this problem
It's up to DCE to decide if they want to augment the
panel and bring in other people but they recogni ze t he
probl emand say, "Look, it's got to be responded to".

CHAl RVAN HORNBERGER:  Okay, wel |, | just
want to congratulate Ray Wnmer for using the word
optimsmin a question to John Trapp.

(Laught er)

MR. TRAPP: That's sonet hing that nornal |y
does not happen.

CHAI RVAN HORNBERGER: And | think now
we'll nove on to Britt Hill, who will update us on
probability.

MR HILL: Ckay, well, do | need to shout
or i s everybody hearing okay?

CHAI RVAN HORNBERGER:  Need to just check
with the reporter. You can hear him okay.

MR HLL: Well, I think I'"ll stand up
because sitting down just feelsalittletoo nmuchlike
testinony to be confortable. 1'mgoing to talk today
on some of the recent developnments in the area of
probability that are ari sing fromuncertainties about

t he nunber and age of vol canos current buried within

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

328

about 30 kil ometers of the proposed repository site.

"1l just junp right into it and set the
st age. Back in 1995, the Department of Energy
conducted an elicitation for the probability of
vol cani ¢ hazards in the Yucca Mountai n Region. There
had been sone aer omagneti c surveys, these geo-physi cal
surveys that were conducted as part of regional
surveys or investigations for the Nevada Test Site, as
far back as the early 1960's. At the tine of the 1995
elicitation, there were seven anomal i es | ocated south
of the repository in the Amargosa Desert area that
experts reasonably interpreted as buried basalt. A
coupl e of themhad some ground nagneti c surveyi ng done
and there was di fferent degrees of confidence.

So using the available information in
1995, the PVHA panel assigned |likelihoods of anywhere
of maybe 20 percent to 90 percent certainty that each
of these seven anonalies were caused by buried basalt
at vol canos. One of these anomalies found around the
junction of -- or right around the Town of Lathrop
Wells, has been intersected by drilling 50 neters
worth of basalt and it's dated at about 4 mllion
years. So know one of those sevenis actually buried
basal t.

Sincethe PVHAelicitationin 95, there's
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been some high resolution magnetic surveys, both
ground magneti c and aero-nmagnetic, conducted in this
region and various interpretations of those surveys
show that there could be at |east 17 nore anomalies
that coul d represent varied basaltic vol canos within
about 30 kilometers of the proposed site. Now, in
addition to the possibility of 17, we've got nore
uncertainty than did before, because we're seeing
t hat geo- physi cal anonal i es, these magnetic anonal i es,
are present in areas where knowthere's no basalt and
alsothereal troubling part is there's basalt present
in the sub-surface in areas where there are no geo-
physi cal anomal i es.

So how can our probability nodels be
effected by this kind of uncertainty and the | ocation
and age of basaltic vol canos, including this problem
of present but under-protected events. So | don't
want to bel abor the aero-magnetic data. You've got
Bill Hnze totell you nore about that. But this is
one sinple way of looking at it. It's what's called a
resi dual anomaly map. We're using the U S. Geol ogi cal
Survey data fromRi ck Bl akely, et al's report in 2000.

Si mpl y, take the nmgnetic data and
subtract out the |l ong wave | engt h background functi on.

This helps identify the anomalies a little bit
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clearer. Back in 1995, this area south of what woul d
be Hi ghway 95 was pretty easy to find sone vol canos.
And so Anomalies A through G down around here,
Anomaly A is right up here, had been identified and
those are the ones that were given 20 percent, 90
percent wei ght by the panel.

Now, based on these new data that
i ntegrate across the Yucca Mount ai n Regi on, we' ve got
seven additional high to nmedium confidence magnetic
anomalies that a wde range of experts, US.
Geol ogi cal Survey Center, Bill Hi nze and ot hers have
taken a |l ook at and agree, yeah, it's a reasonable
interpretation, can have buried basalt at Anomaly I,
Anomaly H, essentially all of our black to white
triangles, Anomaly Qand L, M Nand Oas well, right
up in there.

There's six other anonalies that are al so
identified as well, maybe there's basalt there but
it's a fairly low confidence interpretation. These
are general ly subdued and broad anonalies but there
are sone chal l enges in the data. For exanple, Anonaly
K the survey was up at a very high altitude when it
got down to here because the pilot didn't want to run
into black nmountains, sort of an understandable

consideration. So if you had buried basalt and you
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were up really high, it mght |ook |ike a very subdued
anomal y but | ow confi dence.

For the rest of the discussion, |I'mjust
goi ng to be focusing on the high to nediumconfidence
anomal i es and i gnore the | ow confi dence ones for now.
In addition to the aero-nagnetic data, we' ve got for
other anomalies that are labeled 1 through 4 for
clarity, that are identified from ground magnetic
surveys. These are surveys that we've conducted at
the Center to try to get a better understandi ng of
what these aero-magnetic anonalies nean. Are they
buried basalt, are they faulted bedrock or whatnot.
This is just an exanpl e of the ground magnetic survey
fromthe Steve's Pass area that's just south of Bear
Mount ai n.

What see are blocks of faulted wel ded
tufts and buried basalt, buried basalt in Anomaly 1
and Anormaly 2 beneath anywhere froma couple tens of
neters, to perhaps 300 neters of alluvium south of
H ghway 95. You wal k over this area and it's not hing
but dirt, alittle outcrop of tuft right there but by
and | arge, just looks like dirt. W' ve continued the
survey this year down south to this area to take a
| ook at the aero-magnetic anonalies, L, M N and O

Now, the interesting thing with these
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anomalies is it's not just a couple of guys sitting
there |l ooking it and goi ng, "Yeah, | ooks |ike basalt
to me". Actually Dennis O Leary and others at the
U. S. Geol ogi cal Survey constructed 2-D nodel s across
these data and you can nodel buried basalt as a
reasonable fit to these data with the wel ded basenent
tuft sitting down there as well. So you're not just
guessi ng. You're doing a mat hermati cal robust anal ysi s
t hat gi ves you a non-uni que sol uti on t hat shows, yeabh,
you could have a couple hundred neters of dirt,
al luvium basalt and then wel ded tuft.

MEMBER RYAN: A qui ck question, are any of
these -- I"'msorry, are any of these identifications
confirmed by cores?

MR,  HILL: No, it would be a fairly
straightforward thing to do but none of these
anonmalies with the exception of Bon the initial map
have been drill ed.

MEMBER RYAN:. That woul d be ki nd of a good
way to test your mapping skills.

MR HLL: Right, I'll get to reducible
uncertainties towards the end of the presentation.

So here are the ones that we've
identified, but we've got sone serious concerns about

other ones that may remain there that haven't
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identified yet. Here's the proposed depository site.
H ghway 95 will be com ng through right about here.
And have these alluvial basins to the sout hwest and
sout heast of Yucca Mountain. They're nice and flat.
Cccasional Iy, you' ve got basalted vol canos on the top
of them but they're underlaying by very noisy
bedrock. And when you have this magnetically noisy
bedrock, it can mask the signals of the overlying
basal t.

Her e have in Crater Flat about a 4
mllion-year old basalt center. This is the young
Lat hrop Wl I s cone and you can see the anonalies from
these are very indistinct relative to the white
outlines of the basalt itself conpared to sone ot her
areas that are very simlar |ooking by the welded
tuft. So even in areas that was know have basalt
sitting at the surface, that signal doesn't cone
t hrough on a nunber of the recognized centers. So
there's uncertainty inthe data right nowto identify
all the features that know are there. So it's kind
of hard to have confidence that others m ght remain
undet ect ed.

In addition, the reason for Nye County
drilling, out here at Well 23-P intersected basalt

about 400 nmeters belowthe surface i n an area t hat has
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no di stinct magnetic anomaly. Now, you can see kind
of a pink high comng through there but if this
represents a basalt anomaly, you can see very simlar
ot her magnetic anomalies throughout this basin that
woul d contain a 40-m | e wash, al ot of other anomalies
out there that coul d potential represent buried basalt
t hat haven't identified and the survey hasn't
identified as buried balsaltic centers.

And for exanple, that same character is
wel |l repeated throughout the Crater Flat Basin as
well. So what thisis comngdowtois have limted
ability to see all the features that can -- that
know are at the surface, have clear evidence that
ot her basalts remain buried in areas where have no
di stinctive magnetic anomaly and so this question of
coul d t here be present but undet ect ed vol canos clearly
i s yes. don't have reasonabl e confidence that al
the potential features out there are characterized
beneat h the sub-surface i n the Yucca Mount ai n Regi on.
And we're going to need, and the
Departnent, nore inportantly is going to need to
devel op sonme sort of a technical basis to quantify
that uncertainty.

So to sumup the mag data, have got high

confi dence, because you can wal k up and touch them
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t hat we've got 12 vol canos for sure sitting there in
t he Yucca Mountain Region that are rangi ng anywhere
fromabout 80, 000 years old to about 11 million years
ol d. These are the ones that have either been sanpl ed
at the surface or drilled and intersected in, for
exanpl e, the VH 2 core or the Fel nerhoff Federal Wells
(phonetic) down south around H ghway 95. These are
the known ones, 12 known events. In 1995 seven
addi ti onal anomalies were considered, so in addition
to 12, we've got the seven nore with 20 to 90 percent
confidence that those anonalies represent basalt.
Now, increase that fromthe aero-nmagnetic
data, the seven additional, additional anomalies with
high to medium confidence interpretation as
representing basalt and add in four nore fromthe
ground magneti c surveys. So in other words, we've got
at | east 11 magnetic anonmalies that can be reasonably
interpreted as basalt identified after the DOE PVHA.
al so have to consider that about half of our known
vol canos don't produce distinct anomalies and that
varied basalt exists in areas that don't give us
di stinct anomalies as well.
So that's what we're dealing with, with
the first task on uncertainty, 11 additional vol canos

and sone consi deration that may not knowwhere all of
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themare. To identify location -- if you find that
it's hardtoidentify location, wait till youtry to
put an age on what you thi nk these anomal i es coul d be.
The USGS, O Leary and ot hers have nodel ed about hal f
of these high to medi umconfidence anomal i es and t hey
come up with burial depths anywhere froma 500 to 300
nmeters below the surface. Now, perhaps could take
the burial rate and constrain that burial rate well
enough to say, well, if had uniform burial, naybe
could estimate the age. Burial rates are controlled
by two processes, the rate that the sedi nent cones to
that area and also how fast that area nmay be
subsiding. Well, unfortunately inthis Yucca Muntain
Regi on, those two terns, the amount of sedinent, the
sedi nent production rate and the sedi ment transport
rate as well as the subsidence rate can vary quite a
bit, so you can't just take an average sedi mentation
rate of about .03 mllimeters per year and apply it
with any real confidence to these anonalies and say,
"Ah, well, they range with that depth maybe a couple
of mllion to naybe 10 million at 300 neters".

You can nake that estimate but the
uncertainty onthat estimteis very, very large. And
when you <consider the uncertainty because of

differences in sedinent rate and di fferences i n base
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and subsidence rate, the best you can do is say,
"Well, these anonualies are sonewhere between two and
11 mllionyears", but youcan't get better resol ution
fromthis sort of a burial rate between .01 and .1
mllineters per year

So given that sort of uncertainty, have
to constrain it sonehow because that doesn't give us
any information on recurrence rate.

MEMBER GARRI CK: Now what kind of
di stributions to you put on those uncertainties? In
ot her words, do you have enough data to construct a
probability density function for these events?

MR HLL: Well, the --

MEMBER GARRI CK: Do you have enough
i nformati on?

MR. H LL: No, I think you'd be | ooking at
somet hing --

MEMBER GARRI CK:  So when you tal k about
uncertainty, what are you then tal ki ng about if you're
not talking about sonething like a probability
di stribution?

MR, HILL: Maybe |'m using the term
incorrectly but the uncertainty would be what you
woul d say if you used an average rate, get an age of

about -- an estimated age of five mllion years, the
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uncertainty on that would be plus or minus 5 mllion
years. Perhaps it would be plus or mnus 6 mllion
years once you considered the range of sedi nmentation
or the range of burial rates that you woul d use out
t here.

MEMBER GARRI CK:  Yeah, well --

MR. HI LL: The thing that would constrain
it is, knowit's not older than the rock it |lies on
which is about 11 million years.

MEMBER GARRI CK:  Yeah, the much preferred
approach would be to have the nean be the direct
result of the probability distribution andthe nean be
your probability.

MR HILL: That's not a nean.

MEMBER GARRI CK:  Yeah.

MR.  HILL: That's the average of two
nunbers and the popul ati on that know of burial rates
out thereis at |least on this order of magnitude. So
have no i dea real | y what the average burial rate neans
for the central tendency of the burial rates. If did
then, yes, could use anore -- the estinated age with
the plus or mnus would nean sonething to it but
don't.

CHAl RVAN HORNBERGER: Wl |, to a certain

extent your next bullet is going to address sone

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

339

hypot het i cal probability densities for t he
observati ons.

MR, HILL: We're going to apply different
hypot heses to -- well, don't have enough i nformation
to estimate the age of each one of these anomalies
directly, but have to go forward. have to eval uate
t he significance. So what do is | ook at the
characteristics of other Western Great Basin vol canic
fields. make that assunption that Yucca Mountainis
not unique in the west. Wll, clearly that's a
possibility but have no information that says Yucca
Mountainis unlike therest of the volcanic fields out
west .

So say what are the hypothesis, what can
reasonably expect to see for unknown events of this
age range where could be having uniformrecurrence
anywhere between 2 and 11 mllion years. So those 11
anomal i es could be uniformy distributed throughout
this interval of tinme. Conversely, we're just going
to arbitrarily pick 2to 5, 5 mllion years because,
well, that's the age cut-off that the Departnent of
Energy used in the PVHA, so this gives is another
neasure of evaluating the significance of this
uncertainty by assuming these 11 anonmalies are

distributed uniformy between 2 millionand 5mllion
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years ago.

But the troubling thing is that what see
in other basaltic volcanic fields is its non-uniform
recurrence rates. These things will bloomin activity
for a period of a mllion years and then settl e back
down to a |l owl evel of occurrence rate. The for about
another mllion years or so nothing nuch happens, you
maybe get one or two vol canos popping off and then
anot her bloomin activity. W' ve already seen from
the available data that four mllion year ago there
was a real bloomin activity in the Yucca Muntain
system The data are limted but it's very clear.
Four mllion years ago sonething happened in this
systemthat caused a | arge nunber of vol canos to cork
of f.

Could it be that these very vol canos al so
represent events that occurred during that period of
activity 4 mllion years ago? In other words, could
the recurrence rate be appropriate for one mllion
years of activity where had intense vol canismin the
Yucca Mount ai n Regi on because that's what see in the
avai |l abl e dat a. don't know whet her the | ast event,
the Lathrop Wells Vol cano, that cones one mllion
years after the preceding event in Crater Flat, does

that event at Lathrop WlIls 80,000 years ago,
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represent the end of one period of activity, the start
of a new period of activity or a continuum of |ong
range recurrence? Wth avail able informati on haveto
eval uate all of those alternative hypot heses and their
effects on probability.

|"d like to enphasize right off the bat
that have not analyzed all the probability nodels
that have developed. This is just the first pass.
They're a good analyses. They're not scoping.
They' re rigorous analysis but it'swithasingle class
of probability nodel, where identify vol canic events
as point events. The reason we're doing this is
there's no secondary interpretation that | have to
make about how many events line up to make up an
alignment, what's the age of an alignnent, what's the
sub-surface termfor the dikes. Those are inportant
issues but it adds a letter of conplexity. So we're
scoping the first effect of this new aero-magnetic
data wi th these al ternative hypot heses for probability
nodel s where define a volcanic event as a point
source event.

This is not afull range of uncertainty or
potential alternatives to the probability. started
off this with a base set of what are our known events

out here. have four that are about 10 mllion years
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ago, nine that are 4 mllion years old and five that
are less than about a mllion years. You can again
see, four mllion years ago is where have t he peak of
past activity and that activity has tended to cluster
rat her that be uniform

Sowe' dstart off saying, well, let's just
assune it's uniform Ignore that clustering, we'l

| eave that to other people. W' ve got 18 events over

11 mllion years. Let's not quibble the decinal
place. We'Il call it two volcanos per m|lion years.
This is the recurrence rate. put that recurrence

rate into this probability nodel where take a
Guassian curve and fold in the gravity data. This is
the Connor et al. 2000 approach where weigh the
probability distribution with the gravity.

Areas that have | ow gravity are probably
nore extended and favor vol canism Areas that woul d
have a high gravity value are | ess extended and have
| ess tendency for volcanism give that a 90 percent
weight and this is the resulting nmap of recurrence
rate throughout the region. Hi gh recurrence rate
remains in Crater Flat. have the probability
gradient and essentially the boundaries of the
probability -- excuse ne, the boundaries of the

recurrence rate are defined by the Crater Flat Basin
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itself.

There's our starting point. We'd say
about 1.1 times 10° for the probability. Addin the
anomal i es, the hi gh confidence, the nedi umconfi dence,
aer o- magneti ¢ anonal i es and ground nagneti c anomnal i es,
so take our 19 pre-existing volcanos, add in the 11
anomal i es and say those anonalies represent basalt
anywhere from2 to 11 mllion years old, of uniform
recurrence. So that would round up to a recurrence
rate of three vol canos per mllion years a opposed to
two vol canos per mllion years. There are sone snall
changes that are inportant in sone but not really as
obvi ous when you take a first look at it.

There's sone snal | changes in the spati al
recurrence rate when you throw in these additional
anomalies intothe mx, and end up with a probability
that's 1.4 times 10° So the addition of these
anomalies into the data set has a very smal| effect on
t he spatial recurrence rates and that's what you can
see by conparing the contours between these two.

The thing that's driving that effect or in
probability is what is the change in recurrence rate?
If say the anonmlies are in the same |ocations as
before, our basalt twotofivemllionyears ago, we'd

consi der only the vol canos of course, that are younger
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than 5 mllion years, sowe'dend upwith 14. Get out
t he ol d vol canos, | eave themout of the data set, add
inour 11 anomal i es and say over the past fivemllion
years we've ended up with 25 volcanos giving us a
recurrence of five volcanos per mllion years. The
probability has essentially doubled. W're upto two
times 10® and again, sone variation in spatial
occurrence rate.

The probl emis, what about that pesky one
mllion year episode of activity? Al those related
to a period of activity four mllion years ago, and
t hat duration of activity was amllionyears. don't
know what Lat hrop Wel | s represents but use an aver age
| ong-term recurrence or sonething that represents a
potential increase in activity based on a past
increase in activity. So if say we're just going to
use that four-mllion year recurrence rate. already
know we' ve got nine vol canos at four mllion years.
add in our 11 anomalies and say they're also four
mllion years old. So had 20 vol canos that occurred

within what we're presuming to be a mllion years of

activity. It may even be less than that but for
conveni ence, we're just going to call it a mllion
years.

Get a recurrence rate that could be 20
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volcanos per mllion vyear and the resulting
probability would 8.6 times 108 | want to enphasize
that that does not represent the upper bound or the
potential upper bound on probability. W've got a
nunber of ot her nodel s that have to consi der howt hese
may cause changes i n t he nunber of alignments, changes
in dike length, dike orientation but that has to go
t hrough sone nore steps before can talk about it.
But will have to evaluate whether that range of
nodel s, the uncertainty that have on that range of
nodel s woul d change t he current range that we' re using
for probability between 10° and 107 or a
consideration that 107 represents a reasonably
conservati ve upper boundary.

MEMBER RYAN: Maybe | could ask you a
guestion before you go on. You know, in |ooking at
these four different cases that you have here, |
guess, it's four, it seens to ne based on what you
sai d about what you know, certainly or uncertainly,
t hat the coefficient really doesn't nmean nuch, if it's
1.2 or 8.6. | mean, it's 10% and it's fairly
insensitive to the nunber of vol canos you assune in
some period of tine.

MR. HI LL: Uh-huh.

VEMBER RYAN: Is that a fair statenent?
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CHAl RVAN HORNBERGER: The 8.6 is really

10" is your point; is that correct?

MR HILL: That's correct.

MEMBER RYAN: (kay, so it ranges from10’
to -- that's fine, | accept that.

MR HLL: [|I'mgetting ahead of nyself

just on where |I'm goi ng.

MEMBER RYAN: Okay, well, maybe I'l] wait
till the end and ask a question then.
MR. HILL: | think some of this will cone

f orward.

MEMBER RYAN:. Ckay, go ahead.

MR HLL: But the range 10°/10’ range
was based on recurrence rates that went up to about 11
vol canos per mllion years but there wasn't nuch
wei ght given to them and generally were using
recurrence rates on the order of five events per
mllion years. So we're seeing a factor of -- upto
about a factor of 8 change with the sinple point
source nodel s given sonme of the uncertainties in the
recurrence rate.

MEMBER RYAN: That helps. A factor of
about five in recurrence rate gives you about a
factor of eight in probability; is that what the end

of the story is, if | heard the nunbers right. You
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said thempretty quick, | mght not have themright.

MR. HILL: No, that was conparing the
previous nmodels -- I'm trying to think with the
i nformati on here were show ng a change in recurrence
rate for the point nodels of two vol canos per mllion
years up to 20 vol canos, so an order --

MEMBER RYAN. So an order of magnitude
change in recurrence rate gives you an order of
magni t ude change in probability?

MR HILL: Yeah, about an order of
magni tude change, a little bit less --

MEMBER RYAN: A little bit |ess.

MR. HLL: -- because the spatial term
decreases it.

MEMBER RYAN: That nmkes sense.

MR, HILL: So how are going to go
forward? It's inportant to know howwe're going to go
forward from here. have an agreenent with the
Departnment that the DOE will exam ne the new aero-
magnetic data for potential buried igneous features
and eval uate the effect ontheir -- | should say their
probability nodels or probability estimtes.
received aletter report the end of Septenber fromthe
DCE that does that evaluation. That report is

currently under review. It's been subnitted to the
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NRC and we'l|l be able to talk nore about that after
t he report has been commented on by NRC staff.

We' re considering a nunber of effects in
our reviewof the report. O course, the easiest and
nost strai ghtforward one to think about i s uncertainty
in the nunber and age of potential vol canos, sone of
the things that we've been tal king about here for
recurrence rate and | ocati on but al so there's al ot of
paranmeters that can change when you bring in this ne
i nformati on such as | engths of alignment, nunbers of
al i gnments, how you woul d define a volcanic event. Is
it a point source, does it include a subsurface term
because inthe DOE s elicitation, those were different
i nterpretations dependi ng on who you tal ked to. There
wasn't a uniformdefinition of a volcanic event.

Al so woul d conceptual nodel s change? You
know, here we're essentially doubling the nunber of
potential events out there. Wuld an expert comng in
now, | ooking at these information say, "Well, there's
nore of a tendency for clustering"? Should | have to
consi der tenporal nonhonogeneities inrecurrencerate
as well as spatial nonhonobgeneities? | don't but |
think it's a legitinmate question to be asking when
see a doubling inthe amount of avail abl e i nfornmati on.

O course, the effects of present but
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undet ect ed vol canos is sonething we're going to need
to tal k about because just can't denonstrate that
know where al |l the vol canos are i n the sub-surface out
there. And finally, does this information present a
need to update the 1995 elicitation or are there ot her
approaches t hat m ght be equal |y vi abl e for supporting
a license application such as numerical nodels that
can be validated in the peer review literature.

And these are just sone of the questions
t hat we' re consi dering when reviewthe DOE s response
to I gneous Activity Agreenent 1.02. And in addition
to our review, we're going to continue to nodel and
i nterpret the aero-nmagnetic and ground nmagneti c dat a.
| think can get a better estimate of confidence on
sone of these anomalies when do a nore robust
nodel i ng t o say whet her can create a reasonabl e nodel
to represent buried basalt and give us that kind of a
geophysi cal signal? haven't had the opportunity to
do that yet.

We've been relying on sonme of the USGS
personnel who are let's face it, world renowned
experts in doing this sort of thing and they're com ng
up with nodels that will fit buried basalt for a | ot
of these anomalies, but we're going to continue to do

our own i ndependent work to try to get an i ndependent
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estimte of confidence on this and, of course, likel
said, evaluate the effects of newinformation on the
full range of probability nodels that have at our
di sposal, not just point source events.

There are a couple of considerations
t hough that don't fall under our path forward, but
need to keepinmnd. First, Dr. Gene Smith and Dr. Ho
at the University of Nevada, Las Vegas, are continui ng
to develop and publish process level nodels for
spati o-tenporal recurrence rates and probabilities of
vol cani ¢ di sruption. Their work, some of the process
| evel work, has been reported in GSA Today, ties into

papers in the Journal of Geophysical Research and I

understand from conversations last nonth with Dr.
Smith at the Geol ogi cal Society of America neeting in
Denver, that that work is continuing to go on and he
and Dr. Ho are looking at potential ways of
incorporatingthisuncertaintyinrecurrencerateinto
a tenporal recurrence rate nodel, but I don't know how
this is going to effect their view of recurrence but
in the GSA Today, paper, Dr. Smith says recurrence
rates of 11 to 15 vol canos per mllion years seens to
be nore appropri ate based on his interpretation of the
origins of basalt in the Yucca Mountain Regi on. That

was not considering the effect of this newinformtion
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fromthe interpretations of the magnetic data.

CHAI RVAN HORNBERGER: Di d you say, Britt,
that there's a GGR paper that post-dates the GSA
Today?

MR. HLL: This is the Wang and others
paper that's looking at the origins of basalt
t hroughout the Death Valley, Reveille Range, Crater
Flat. 1t's sort of the technical basis behindthe GSA
Today paper. | know it was submitted and accepted

prior to GSA Today but I'm not sure of its exact

publication date. | believe it was earlier than the
GSA Today paper. And when tal ked about the

uncertainty to pardon me in the | oose use of the term
"uncertainty", these are reducible uncertainties.
These are not phil osophical or conceptual nodel s that
can't be addressed.

These are anomalies that exist for
features that exi st in the geologic record. can have
a very good interpretation of what's down there with
avery sinmpledrilling program for exanple. You nodel
t he data, you cone up with where is the peak intensity
of this anomaly, youdrill that anomaly, because t hese
anomal i es are only a couple of hundred neters bel ow
ground. They're existing through an unconsoli dated,

a poorly consolidated alluvial section, essentially
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it's dirt, and generally above the water table. So
rotary drilling down to this sort of depth and seei ng,
well, did hit bedrock tough or did hit basalt, is
one fairly anmbi guous way to resolve the uncertainty.
If it's basalt, bring up the chips and date it. That
reduces all of this silliness on recurrence rate and
alternatives on recurrence rate to a nuch nore robust
anal ysi s where have constrai nable dates. can treat
it like data rather than alternative hypot heses.

O course, the aero-nmagnetic survey itself
was not designed to find buried basalt. It was
designed to | ook at regional groundwater, regiona
basins, soit wasn't optim zedto find buried basaltic
vol canos out here. There are ways, though, that you
can conduct alowaltitude survey and find with better
confidence, signal s that woul d represent buried basalt
or elimnate the possibility of buried basalt based on
the patterns that you see in those data.

O course, additional ground magnetic
surveys can help resolve the uncertainty on sone of
t hese anomal i es but they're fairly | abor intensive to
do. That's just another way you can think of to gain
confidence in interpretations or come up wth
alternative interpretations. And of course, detailed

nodel i ng can hel p resol ve things as well, but interns
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of ability to reduce uncertainty, these are ranked in
priority. This is a real great way of reducing
uncertainty, drill the anomaly. This is going to be
very anbi guous and probably is going to | eave you with
a lot of residual uncertainty in your interpretation,
t he nodeling.

Sotowap it up and leave a little tinme
for discussion, we've got 11 basaltic vol canos that
can reasonably be interpreted from the existing
magnetic survey data and these post-date the 1995
elicitation. So for the Yucca Muntain Region in
general, for the area that we're concerned about for
probability nodels, we've got 13 known basaltic
vol canos with dates onthem 17 likely buried vol canos
that do not have good age constraints. They're not
dated. We're doing indirect sort of estinmtes on how
old they are. Now, using alternative interpretations
of the potential ages for these 11 new events, get
anywhere froma factor of 1 to a factor of 8 increase
inthe spatial tenporal probability nodels that we're
usi ng. That doesn't represent the full range of
nodels. That's just the nodels where used point-
source events.

l'd like to close with keeping in mnd

that that analysis has no consideration of how nmany
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addi ti onal basaltic vol canos coul d remai n present and
undetected in alluvial basins west and east of Yucca
Mount ai n.

CHAI RVAN HORNBERGER: Thanks, Britt. A
qui ck question before | go to the committee; can you
-- well, just are there points that you' ve nmade in
this presentation that are not in the Center Report,
| think Stamatakos, et al?

MR. H LL: Yes, the effect on probability
is quantified here where did an estinmate in the
Center Report. The interpretations have not changed
wi th one exception, Anomaly 4, did ground nagnetic
surveys after the report. It went from medi um
confidence to higher -- or excuse nme, |ow confidence
to medi um confidence based on the ground magnetic
survey. And I'mnot sure if Anomaly 3 increased in
confidence as well. That's the one under Big Bear.
So there's sone subtl e changes, but the main effect is
probability.\

CHAI RVAN HORNBERGER: The rmain, okay.
M ke.

MEMBER RYAN: |'"'m coming at this as a
geol ogi cal ly chal |l enged nmenber, so be patient.

PARTI Cl PANT: You've got toget inlineto

get that right.
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MEMBER RYAN: Well, 1'm thinking about

this just from kind of thinking about error and
uncertainty anal ysis. You know and a coupl e of things
catch ny eye. You say there are 17 likely buried
vol canos not dat ed. You also said that defining
sonet hi ng as an event i s a professional judgnent, it's
not sonething you' ve verified by sonme criteria.
You' ve al so saidinthe bottomthat there's undetected
vol canos. My question is, it's probably true that
some of those 17 won't be buried vol canos because you
just don't know until you drill them

MR HILL: That's certainly apossibility.

MEMBER RYAN: So, you know, it's probably

not a sum of 30 or -- yeah, 30 volcanos that are
there. It could be less than that, it could be nore
or whatever. | guess what I'mtrying to get at is a

| ot of what you're characterizing as uncertainty and
variability really is qualitative and judgnental
rat her than quantitative inthe sense of take out your
statistics book and do hypot hesis testing.

MR, HILL: Well, certainly for the
variability, the data are very poor to get any
ri gorous nmeasure of variability.

MEMBER RYAN: Ri ght.

MR. H LL: The uncertainty a little bit
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| ooser and how nmuch of this is really epistemc
uncertainty and versus for that 17 how much of that
woul d real |l y represent buried vol canos. I think the
poi nt nmake is that guessing on whether a volcano is
there or not there based on sonebody | ooking at the
data is a really poor way of going forward.

MEMBER RYAN: Sure.

MR, HILL: I would cite the 1995
elicitation where when you wei gh the probability that
these were buried volcanos, or that there were
addi ti onal buried vol canos out there, that each expert
was asked how many additi onal vol canos are out there.
They give such lowlikelihoods toit and the effect is
there m ght be one additional buried volcano at the
1995 elicitation.

And so while others mght have been
consi dered, changes inrecurrence ratethat m ght have
been | arger, there was such | ow wei ght given to that,
that the uncertainty that reallyis propagatedthrough
the DOE cal cul ations is plus or m nus one additi onal
vol cano for present but undetected. And you can see
here we're tal king about an order of nagnitude nore
uncertainty to that.

MEMBER RYAN: But what is not clear,

t hough, com ng forward i s what anal ytical infornmation
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you used to have i nproved that estinate. You're doing

t he same kind of interpretation of -- and by the way,
| agree with your conmment, drill it. You know, |'ve
never nmet geol ogi sts that don't want todrill one nore

hol e or at | east one nore hole. And then that's fine
because that is proof positive and the analytical
informati on you can hang your hat on. But I'm
struggling a little bit and it's probably nmy own
i gnorance to see how we've cone off of judgnent and
gone into -- well, we've refined the judgnent and
have ot her qualitative information and the mapping to
refine the judgnment but it's still very nuch a
judgment rather than a nmeasuremnent.

MR. HLL: On, absolutely.

MEMBER RYAN: Ckay.

MR. HILL: You know, it's a matter of a
di scussion relevant to licensing is, does the new
information effect anexistingelicitationor increase
t he uncertainty that woul d have, and i f so, how nuch
Is it risk significant and that is what have had to
try to do. have to use judgment because have no
dat a. have to try to constrain these in a
responsi ble and transparent way. That's why we're
eval uating alternative interpretations because don't

know what the data are. don't know what the ages
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are. have to try to say these are three
alternatives. There may be others. These are the
nodel s have. There may be others but have to give
t hat quantitative i nformati on about what's the effect,
are quibbling about a decimal place? And | think
this analysis clearly shows that we're not quibbling
a deci mal place, we're tal ki ng about al ternatives that
are effecting roughly an order of magni tude vari ati ons
in probability. Utimtely what that neans in terns
of risk, we've got to consider the full range of
nodel s and nore rigorously the data. The anal yses
denmonstrate we've got to do it.

MEMBER RYAN: It seens at sone point,
t hough, you have to prioritize that range of nodels
and focus on nore |ikely than not nodels.

MR. HILL: Unh-huh, | agree.

CHAI RVAN HORNBERGER:  John.

MEMBER GARRI CK:  Speaking of drilling, in
one of our tours visited a room at Yucca Muntain
t hat had what appeared to be miles and nmles of cores
of material. |s there any possibility that existing
cores, if they' re appropriately catal oged can be used
to reduce sone of the uncertainties you' re talking
about rather than a new drilling progranf

MR HILL: did a real quick analysis
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using the well site location information that have
fromthe Departnent of Energy just to see if there
were any drill core or drill holes over areas that
t hought were anonalies and the answer is no.

MEMBER GARRI CK: | see.

MR. HLL: So don't have existing dril
hol e data nor did see any evidence of drill hol es at
or near the places that did ground nagnetic surveys.
That's why the intersection for Nye County 23P is so
i nportant, because it's just a random hit.

MEMBER GARRI CK:  Yes, yeah.

MR HILL: I think can use that
information for the shallowwells to get a better idea
in these basins what's the depth for alluvium where
do have drilling information, constraining that
spatial uncertainty termalittle bit nore for present
but undetected but | don't think we're sitting on any
information that shows well, found basalt in this
wel | . A lot of those wells were at or near the
nount ai n, generally on bedrock or areas that we' re not
considering as alluvial basins of buried basalt.

MEMBER GARRI CK:  (Ckay, thank you.

CHAI RVAN HORNBERGER: When tal k about t he
interpretation of disruption under the nountain,

t hough, why are constrained to just be in the
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al luvi al basins? Wiy can't you use the i nformation on
the wells drilled in rock?

MR. HILL: This is for basaltic vol canos
that erupt at the surface but were buried.

CHAI RVAN HORNBERGER: | under st and what
the aeromag survey is. I"m just trying to get a
handl e on why you would rule out the wells drilled
near the nmountain if what you were trying to do is
figure out what m ght be there that is undetected. |
mean, | know you're not going to detect it wth
aeromag. That's clear.

MR HLL: Well, the nountain is made up

of rock.

CHAI RVAN HORNBERGER: | know.

MR. H LL: ['mnot sure why woul d | ook at
drill holes in places that knowthere's no buried --

there's no alluvium or buried volcanos. W're not
consi dering those --

CHAI RVAN HORNBERGER: But how do you know
there aren't any buried volcanos? How do you know
there aren't dikes?

MR HILL: wll, if they're buried,
they're older than 11 mllion years and they're not
related to this episode of activity. They' re not

younger than 11 MA if they're covered by 11.45 and
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ol der at the top

CHAI RVAN HORNBERGER:  Ckay.

MR HLL: So --

CHAI RVAN HORNBERCGER: Yeah, that nakes
sense.

MR. HILL: And there's -- by the way, you
can't see the dike in Sol atario (phonetic) Canyon in
t he aeromagneti c survey nor do you expect to be able
to see it. It's too small a feature.

CHAlI RVAN HORNBERCER: Smal | a feature,
right.

MR. HLL: And have to consider, could
t here be additional vol canos in the sub-surface that

had been eroded and buried recently.

CHAI RVAN  HORNBERGER: Yeah, okay.
Raynond?

VI CE- CHAI RMVAN WYMER:  Not hi ng.

| NTERVI EVER: M It ?

MEMBER LEVENSON: Yeah, | have -- as
usual , | have a question based on ignorance. How do

you get fromthe -- assum ng you coul d accurately know
t he nunmber of vol canos and you knowt he accur at e ages,
how does that -- what's the uncertainty in going from
there to recurrence rates?

MR, HILL: You make an assunption of
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whet her you want a uniform tenporally honogeneous
recurrence rate or sone sort of a process | evel nodel
t hat woul d use non-henophoric recurrence rate. It's
a judgnent because are going to deal with sparse
data, even if had 30 events.

MEMBER LEVENSON: Okay, | understand t hat .

But then | don't understand why all of the enphasis
on how i nportant the age is since the total range is
only plus or mnus a factor of two. You say it's five
plus or mnus five is the total range of age, that's
a factor of two. There's got to be a nuch bigger
uncertainty in your going to recurrence rates than
factors of two. It's got to be like orders of
magni t ude and you convinced nme of that when you
di scussed how irregular and how variable are the
various recurrent rates.

MR, HILL: Well, first, I wouldn't -- |
was trying to explain for uncertainty if that average
rate was really a nmean sedinentation rate, that had
a central tendency, could say five, but the
uncertainty here that would assign to the age, given
the uncertainty, the range of sedinentation rates
woul d be nmuch larger than the age that you guess
itself. So plus or mnus five really is not quite

correct, because --
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VEMBER LEVENSON: Vell, I'm | ooking at

your |ist which says there's sonewhere between two and
11 and that's --

MR. H LL: The age i s constrained between
two and 11 million years, but you can't say the m d-
point of that age plus or mnus the uncertainty
represents the range because that m d-point doesn't
have any statistical nmeaning. It's just a m d-point.
It's not a central tendency of a population
distributed --

MEMBER LEVENSON: But your cal cul ati on of
a recurrence rate is just an assunption. It's not a
statistically based thing.

MR HILL: Well, of course, that's why I
say we're evaluating alternative hypot heses.

MEMBER LEVENSON: | don't understand why
you reject one because it isn't statistical but then
you go on to base the whol e thing on sonmething that is
statistically no sounder. |'mjust trying to -- what
|"mgetting at, | understand all the uncertainties et
cetera, but what I'mtrying to say is, if you spend a
| ot of nobney and done a lot of drilling and knew al
of the ages very accurately, would that really enable
you to calculate the recurrence rates any nore

accurately? And | think rmaybe not.
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MR. HI LL: | think you woul d have a better

basis to |l ook for patterns or assune --

MEMBER LEVENSON: Yeah, but froman -- you
know, I'"'m not -- | don't understand geol ogy and |
don't understand statistics. |'man engineer and |'m
trying to get to a bottomline, how do |I figure out
what t he nunber nmeans, and getting nore background and
nore data doesn't necessarily held ne. How do | use
it?

MEMBER GARRICK: It sounds like a rock
song, | don't understand nothing, but --

MEMBER LEVENSON: How do | use it? \What
does it nmean?

MR HILL: Well, it neans that you can't
get a rigorous engi neering sort of approach that says

here's what we're going to do because --

MEMBER LEVENSON: Ch, | knowthat. | know
t hat .

MR, HILL: -- because there's anbiguities
ininterpretations. This is oneinterpretation. 1'm

sure you're going to read in the next year another
interpretation that's going to have nuch higher
nunbers than that and it's going to be in the peer
review literature and it's not going to be from us.

MEMBER RYAN. One of the things that |
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think is inportant is that you know, things |ike these
probabilities you've cal cul ated are typically viewed
as Poi sson statistics and you' re never goi ng to have,
as you poi nted out, enough events to really apply any
nunerical statistics. You're in non-paranetric
arenas. Sothe point MIt, that | think you' re making
is a good one, is that you never -- you know, you
can't really come up with an analytical distributed
statistical analysis like think about, you know,
sanpling or engi neering or any other kind of testing
of variables, but we're very nuch in an interpretive
qgual itative non-paranetric arena of assessment. So
al ways think about these rates per year as a nean
val ue or sonme kind of a statistic of a distribution
when, in fact, they're not.

MEMBER GARRI CK: Britt, have you
consi dered doi ng a Bayesi an anal ysis of this because
this strikes me as a perfect application for a
Bayesi an analysis. You start out with a prior that
could just be a flat distribution and you go from
there and you -- and | think you'd be surprised at
what woul d happen as you infer from your additional
pi eces of informationto the distributions. | really
woul d encourage you to consider that.

MR. HILL: | appreciate that suggestion on

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

366

ot her things that cantry exploring. | don't knowi f
it's going to give us a better or nore robust answer
but it's certainly sonmething | haven't thought very
much about doi ng.

MEMBER RYAN:. It will certainly give you
one that three anal ysts do the Bayesi an anal ysis and
they' Il come up with the sanme answer.

MR HILL: That's true.

CHAI RMVAN HORNBERGER: How many Bayesi ans
does it take to change a light bul b?

MEMBER GARRI CK:  Especially if they're a
Bayesi an.

MR HLL: Wth this sort of uncertainty
in the data, there is a |lot of different
interpretations that can be placed onit. That's what
it really is going to cone down to.

MEMBER GARRI CK:  The great thing about a
Bayesi an analysis, it would tell you exactly what the
data is telling you and |I suspect that you woul d be
getting PDFs that would have between the fifth and
95t h percentile uncertainties of the order of two or
three orders of magnitude. And | think that woul d be
an inportant piece of information to have.

MR. HLL: ['"mconfortable thinking that

we' d get that kind of order of magnitude uncertainty
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given the gross uncertainty in the fundanmental data.

CHAI RVAN HORNBERGER: M ke, did you have
a question? |'msorry, the other M Kke.

MR LEE: The | esser M ke.

CHAI RVAN HORNBERGER:  No, not | esser, just
t he ot her M ke. You can't even say the bigger M ke.

MR LEE: | think it's pretty clear from
your presentation today, as well as what the state has
done and others in terns of probability devel opnent.
It's possible to devel op estimates of probability for
vol cani sm at Yucca Mountai n.

MR HILL: That's correct.

MR. LEE: But neverthel ess, the techni cal
basis for the DCE programcontinues to be the PVHA

MR HILL: Yes.

MR, LEE And as a formal expert
elicitation that's been conducted generally in
accordance with NRC gui dance, they have a -- it's
i ncunmbent on themto consider newinformation when it
becomes available. [|'mnot saying that they have to
reconvene the elicitation but DOE has to exam ne new
i nf ormati on.

MR HILL: Yes.

MR. LEE: Can get a sense of how DCE is

going to -- is handling this new information or is
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that inthat letter report that you' ve made reference
to?

MR, HILL: That'sintheletter report and
that's under review by NRC staff right now

MR. LEE: GCkay. So in nmany respects the
strength of that elicitation or howwell it stands the
test of tinme will depend in | arge neasure on how DOE
reacts to new information when it does becone
avai | abl e based on our judgment.

MR, HILL: | think in ternms of our
judgment, did outline concerns in the aeromagnetic
report last year that talked not just about the
magneti ¢ data but the range of newinformati on and our
view on howthat would i kely effect an under st andi ng
of how basalt keeps coming to this specific area and
the letter report that's under review w || expand on
t hat .

MR. LEE: Ckay, | have one question for
John when we're done.

CHAI RVAN HORNBERGER: are very close to
bei ng done so maeke it quick.

MR. LEE: Real quick, John, to what extent
have the staff vectored its -- or considering
revectoring its consequence nodel i ng wor k based on t he

prelimnary results coming out of the peer review

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

369
report?

MR.  TRAPP: Basically, we'd see very
little revectoring. The work that are doing | think
addresses exactly that they're tal king about.

MR. LEE: Thank you.

CHAlI RVAN HORNBERGER: | want t o t hank bot h
John and Britt for this good update. need to keep
tabs on these things and we're always interested in
hearing new information. So thanks very nuch.

MR HILL: Thank you.

CHAI RMVAN  HORNBERGER: W're going to
adjourn and renenber we're going to reconvene the
transportation working group. That will be in the
auditorium at the Pl level in this building.
Adj ourned at 11: 30.

(Wher eupon at 11: 32 a. m al uncheon recess
was taken.)

CHAl RVAN HORNBERGER: Al right. The
nmeeting will come to order, and | will turn this over
to MIt Levenson, whois in charge of this workshop on
transportation.

MEMBER LEVENSON: Good afternoon. Thisis
a continuation of the workshop for the Transportation
Wor ki ng G oup.

I"mM It Levenson, Chairman of the working
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group. The working group actually consists of all
five ACNWconmittee nenbers.

The objective of the workshop is to
examne the technical aspects of spent fuel
transportati on package design, analysis, and testing
methods to determi ne whether sufficient evidence
exists or if additional information needs to be
obtained to substantiate that spent fuel can be
transported safely. Includedwiththat, of course, is
t he experience.

The ACNWwi | | use this informationto make
recommendati ons to the Conmm ssion as necessary on the
transportation of spent fuel.

In addition, it is our intent to publish
t he proceedi ngs of this workshop in an NRC NUREG

Yesterday the working group heard
presentations regarding research, devel opnent,
anal ysis, and testing of spent fuel transportation
packages.

Today presentations will be made to the
wor ki ng group regarding spent fuel and high |evel
wast e transportati on safety experienceinthe U S. and
abroad. For these discussions the presenters include
various federal agencies and i ndustry representatives

t hat have been directly involvedinthe regul ati on and
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shi pnment of spent fuel and high | evel waste.

It isrequestedthat all speakers, whether
they' re presenters or questioners, use a m crophone,
identify yourself, speak clearly so that not only can
t he audi ence hear you, but so our reporter can hear
you.

| would liketo point out that for today's
neeting there is one all inclusive package of
vi ewgr aphs in the back of the room W have received
on request for tine to make oral statenents, although
we will allow tine for questions from the audience
| ater.

| would like to thank all of today's
participants for taking the time and maki ng t he effort
to participate in the workshop.

For those of you who are participants, you
knowthat while |"mchairing it, soneone other than I
did the bulk of the work putting this meeting
t oget her. That's Tim Kobetz, and 1'd like to
acknow edge all of the work that he did in putting
this together.

We will now proceed with the workshop. |
call upon M. Rick Boyle from the Departnent of
Transportation to begin the first presentation.

MR. BOYLE: Thank you.
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Thank you for the opportunity to speak and
come forward as part of the Department of
Transportation's Spent Fuel Projects Team

As he said, ny nane is Rick Boyle. | work
in the Research and Special Prograns Adm nistration,
whi ch houses the O fi ce of Hazardous Materi al s Safety,
and | head up the Radi oactive Materials Teamthere.

If | can give you an overview of nny
presentation today, I1'lIl do a very, very quick
regul atory overview so you can see a little bit nore
where | sit within the departnment; tell you sone of
the regulatory issues we have or the departnent is
wor ki ng on concerning the transport of spent fuel.

Timgave me a list to say we nust talk
about history and incidence. So | have a slide each
on that.

And then a coupl e of prograns of interest
t o show you sone of the ongoi ng prograns we're wor ki ng
on at the department both with the NRC and with our
nodal authorities.

"1l junp a little bit ahead in the
agenda. Kevin Blackwell is also here from Federal
Rail. So he'll be giving a foll owon presentation.
It mght be best if you let nme go through ny

presentation, Kevin go through his, and then we'll
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both kind of stand up and share the m crophone for
qguestions, but if you want to ask questions as we go
along, that's fine with ne as well.

Briefly, as an overview, it'smy officein
t he Resear ch and Speci al Prograns Adm nistration that
works with the NRC Spent Fuel Project Ofice in
devel oping the radioactive materials packagi ng and
devel opnent and transport standards, and you see t hose
two | ogos at the top.

That doesn't include | AEA, but that's al so
the international real mwhere both of us sit on that
conmittee.

The next | evel down or equal to us really
is the nodal authorities within the Departnment of
Transportation that devel op t he operati onal standards
for the conveyances and conduct the conpliance
assurance prograns.

And what you would see there is the
Federal Railroad Administration, the United States
Coast CGuard, the Federal Aviation Adm nistration, and
the Federal Mtor Carrier Safety Adm nistration.

This slide was real good until yesterday
aft ernoon when Honel and Security comes into it and
Coast Guard slides out from the Departnent of

Transportation and i nto Honmel and Security, and | think
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Kevin coul d continue on as the nodal perspective, but
the Federal Aviation Adm nistration has also sent
their HAZMAT program to TSA, which is Transport
Security Adm nistration.

So HAZVAT in the nodal authorities is a
bit in flux right now, and sitting there in ny desk,
we're not sure if the HAZMAT program is going
sonepl ace either. So this slide is certainly as it
appears | ' d say noon yesterday before they created the
Ofice of Honeland Security.

If I could then gointo just a fewissues
that we're working on now, it is security and
saf eguards requirenents. | think honmel and security
and its formati on woul d highlight some of the issues
that we're working on, but we also see the effort
starting.

There's a conference in July at the | AEA
where we certainly believe the | AEAis going to start
a transport security program be it within their
Transport Division or separate, and that woul d be our
responsibility as the conpetent authority for the U. S.
to participate in that.

Agai n, your honel and security, as well as
our i nt er nal TSA, t he Transport Security

Adm ni stration. The NRC and their safety programand
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SFPO, as well as their Security Division working on
their interimconpul sory neasures.

W' re wor ki ng on counterpart regul ati ons
at the Departnent of Transportation for that, and then
certainly within DOT it's not unusual to see ny
Feder al Rai | and Highway and Mdtor Carrier
counterparts comng into our office to discuss that.

Certainly there's always the turf battle
going on as to who's really | eadi ng t he show here, as
wel | as what standards should be put in place.

The second i ssue surroundi ng much nore of
the Yucca Mountain hearings is the node and route
selection criteria. Hopefully many of you are
famliar with the guidelines that the departnent
published in '92 for selecting preferred highway
routes for highway route controlled shipnments, which
woul d be spent fuel.

You can certainly see that those were
published in'92. Sothey're very old. W' re working
-- Federal Motor Carrier is working. So | would have
to say "we," and that would be the department -- is
wor ki ng on updating those and defining better what
preferred routes, alternate routes, state approvals,
and things |ike that woul d be.

And al so, if we | ook at sone of the bills
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and sone of the conments that are com ng out, a good
guestion for Kevinlater onis will there be sone sort
of rail conplement to this as we start |ooking at
approving routing, routes for rail.

Next, and | think this nmeeting does a good
job in helping this, is the public participation in
the process. W're often told that our regulation
process, it's alnost a fait acconpli once the
i nternational organizations, which would be the | AEA
or the ICAOQ, the Civil Aviation Adm nistration or
Organi zation -- excuse ne -- or the MO, once they
pass this that, you know, there's very little we can
do.

So we're looking at increased public
partici pation; of course, training fromthe operator
and the shippers, enmergency responders and the
governments right now, governnents being the first
responders as well as the people that wll be
conducting the inspections and providing escorts as
necessary.

Sone of the technical i ssues we're worKki ng
on is radiation protection, again, particularly in
light of the inspectors and the escorts, which the
regulations really weren't devel oped around those.

Proper contamination limts, and air and
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sea transport requirenents.

Moving into what | think the neat of the
presentation is and what the information you really
wanted to see was a bit of the transportation history,
and | wll focus on highway only and let Kevin
Bl ackwel | deal with the rail aspect and answer those
guesti ons.

Qur data from the node and route study
that we published a few years ago listed from'79 to
' 80 that 89 percent of the shipnments nade inthe U S.,
that i s, outside of the Departnent of Energy, of spent
nucl ear fuel or high |l evel waste were nade by hi ghway,
al t hough the hi gh percentage of shipnents, certainly
nore is carried by rail. So only 27 percent of the
tonnage is carried by highway.

So if you want to do the math, it also
found that would be 1,600 total shipnments were
identified. Just doing the math of 89 percent, that
woul d be just over 1,400 hi ghway shi pments for 427, 000
kil ograms of spent nuclear fuel or high |level waste
transported by hi ghway.

It has been conducted in |egal weight
trucks. Approxi mately 300 kil ograns of spent fuel is
the average | oad. The security and safeguard

requi rements were as defined in the NRC regul ati ons,
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and the route selection is as defined by Federal Mot or
Carrier Safety Adm nistration, althoughl'd haveto go
back to that. It would be Federal Hi ghway
Adm ni stration because notor carriers didn't exist ten
years ago when this book was put out. So it will be
a conbination Research and Speci al Progr ans
Adm ni stration, Federal H ghway Adm nistration that
put out the original route selection guidelines.
Those are now over seen by Federal Mtor Carrier Safety
Adm ni stration.

A bit of the incident history. W' ve
logged 1.6 mllion mles travel ed, and we' ve had ei ght
accidents and no releases. "1l be stepping on
Kevin's toes a little bit here because in the eight
accidents that also includes rail.

Sunmmari zi ng those, Decenber 8th of 1971
in Tennessee the driver of a truck carrying nucl ear
wast e swerved off theroad inarainstorm The truck
rolled over into a ditch, and the driver was kill ed.
The cask carrying the waste was thrown off the truck,
but the cask was not damaged and no material |eaked.

March 29th of '"74, in a North Carolina
rail yard, atrail derailed and struck another train
that was carrying an enpty cask designed to carry

spent fuel. The damage to the task was superficial.
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February 9th, inlllinois, the trailer of
a truck hauling nuclear waste collapsed while the
truck was crossing arailroad track. The cask was not
damaged, and no material |eaked.

August 13th, '78, in NewJersey, an enpty
nucl ear fuel cask was being placed on a trailer when
the trail er deck fail ed because of a broken wel d. The
cask was not damaged.

Decenber 9th, '83, on the |Indiana-
II'linois-Tennessee border a waste hauling truck
separated from its trailer which was carrying a
nucl ear spent fuel cask. The cask was not damaged and
there were no | eaks.

March 24th of '"87 in St. Louis, a train
carrying nucl ear waste collided with a car at a road
crossing the cask was not damaged, and there were no
| eaks.

January 9th of '88 in Nebraska, a train
carrying an enpty cask derailed. The ask was not
damaged.

Decenber 14th, '95, in North Carolina, a
train carrying enpty casks derailed, and the casks
wer e not damaged

This is public information that we got

when we were putting together hearing notes. So I'l|
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just pass a copy of that to Tim | have enough words
on this slide already wi thout going into those short
descri pti ons.

But that's a history of the accidents
we've seen, and again, that would be for non-DOE
shi prment s.

A couple of prograns of interest that
we' ve been working on. Maureen Cl apper from the
Departnent of Energy will cover the research reactor
fuel shiprments in nuch nore detail, but we have
coordinated with the Departnment of Energy on the
return of that fuel, and that's a little m sl eading.

That's a picture of the BNFL ships, but
they didn't really use those, but it's the only ship
picture | had at the nonment. | don't want to m sl ead
anybody with that, that they used the purpose built
shi ps.

The next programstarted of f probably five
or six years ago as the Spent Fuel Project Ofice and
DOT were working on the new surface contam nated
object standards and putting those into the
regul ations, and we realized we had a problemw th
very large outage equipnment, as well as large
conmponents, and we struck an agreenment for the

transport of |arge conponents.
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And what you see there is a steam
generator, and the steam generators are taken to
ei ther Barnwell or Envirocare. This one is the heavy
haul . Usually it's a short heavy haul to a nul ti nodal
poi nt where they would be | oaded onto a train or a
barge as shown in the picture, and the steam
generators that we've taken were from Connecti cut
Yankee, Mai ne Yankee, Kewaunee, Big Rock Point, San
Onofre, St. Lucie, HaddamNeck, D.C. Cook, and we al so
i ssued an exenption to DuraTech because they noved
many to their Menphis facility and then found out they
couldn't keep themthere and took themto Envirocare.
So we of f ered anot her exenption for themto nove t hose
| ar ge conponents.

So we feel we're prepared for dealingwth
bot h heavy haul on the hi ghway, as well as a barge or
rail shipment of something this size.

O her conponents that we've noved. I
wanted to show you the nultinodal aspect of this.
This is the Waltz MII reactor tank, and as you see,
it was taken to the railhead in the top left by
hi ghway that's heavy haul. It was then | oaded onto a
rail car and taken by rail the rest of the way. So we
are | ooking at nultinodal transfers both to water and

torail.
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And if | go to the last slide for heavy
haul, this is the San Onofre reactor pressure vessel
head t hat woul d nove fromSan Onofre to t he Envirocare
facility, heavy haul the entire way. That's basically
a 150 foot hauler with a -- nmy bl ack and white doesn't
show up as well. Reactor pressure vessel head is in
bl ue there, and you can see it as it was | oaded, and
| believethat's leavingthe facilityinthetopleft.
In the bottomright is on the highway.

It just noved at ni ght with police escort,
and that would be a San Onofre to Utah. So we would
be prepared for heavy haul over |onger distances as
wel | .

And then finally a last program of
interest probably nore to nyself than to you, the
transport of front end material. Again, you can see
that by vessel, and that's a vessel that's chartered
out of Seattle to go to Japan and continue with that.

And then the front end material, bottom
left, would be front end material comng in from
Canada to be enriched, and then the bottomri ght woul d
be the enriched material going out of the United
States Enrichment ontoits custoners, but donestically
and internationally.

And then finally the |ast page is just
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contact information for nyself. | apol ogi ze that
federal notor carriers couldn't be here to give you a
nore i n dept h anal ysis of what their escort provisions
and i nspectioncriteriawould be, but I"d certainly be
willing to pass on any questions you had for notor
carrier or for the Coast Guard. | guess they'll be at
DOT for alittle while longer. They won't break right
off to Honel and Security too soon.

So with that, that's the end of ny
presentation, and | will give the incident sumary to
Ti m before | |eave.

MEMBER LEVENSON: Ckay. Before you do
that, 1'd ask whether any of the conmttee nenbers
have a question of fact or sonething they'd |like to do
at this point.

(No response.)

MEMBER LEVENSON: | f not, go ahead, Kevin.

MR. BLACKWELL: Good norning or good
afternoon, | should say. |'mKevin Blackwell withthe
Federal Railroad Adm nistration of the Departmnment of
Transportation in the Hazardous Mterials Division
here in Washi ngton, D.C

| want to thank you for the invitation to
be here today and to discuss alittle bit about FRA's

experience and history with transport of spent fuel by
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rail.

Hopeful ly, bear with me a little bit if
you can. M daughter sawfit |last week to pass on to
her father her cold she had. |'ve been fighting it
since last Friday, and I may have to take frequent
stops to hydrate nyself. So hopefully everyone wl|
be able to hear nme and understand ne well enough.

Ther e have been approxi mately -- and this
is based upon information |'ve been able to put
together -- 1,300 spent nuclear fuel shipnents
transported by rail over the past 40-plus years, and
it"'sinportant to note here that you' |l see t hroughout
the presentation here I make a distinction in the
nunber s bet ween shi pnent s and novenent s because, whil e
it's easy to count a shi pnent by hi ghway, it's usually
a single package. Rail novenments can sonetines
enconpass mul ti pl e packages and si ngul ar novenent.

And in |ooking at nunbers from various
sources, the nunbers do change between shi pnents and
rail nmoves, and I'll make that distinction as | go
al ong in sone of the nunbers.

And the 40-plus years, that goes back, |
guess, to the early '60s.

Ther e have been approxi mately, and | thi nk

Ri ck covered just about all of them five incidents or

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

385

acci dents that have occurred invol vi ng spent nucl ear
fuel packages by rail. Rick, |I think you had four of
them that were by rail up there, one of which was a
grade crossing accident. [|'mnot going to re-cover
what you did.

However, | also counted. There are sone
incidents that occurred, and it depends on how you
define an incident. Take, for exanple, the Three Ml e
Island train with the spent fuel from Three Mle
| sl and. W had an incident where a hitchhiker
actually clinbed on board the train that was carrying
the spent fuel cask to catch a ride, and that was
classified as an incident. So it all depends on how
you want to classify the words "accident" versus
"incident" in regards to how you count the nunbers.

Needl ess to say, there has not been a | ot
of incidents or accidents. As Rick stated, they have
all been mnor in severity in nature, and none of
whi ch have resulted i n any | oss of package integrity.

The history to date of the rail
transportation strongly indicates that the packages
can be transported safely and have been to date. |
understand that there are concerns about the ranp-up
of a nunber of shipnents in regards to the rail

transportation environnment, and that's one of the
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reasons you'll probably hear today and in many ot her
nmeetings recently.

But the history has shown that it is a
saf e net hod, and the railroads have and can transport
this material safely.

Some of the past spent nuclear fuel
shipnents that have occurred -- and I'Il try to
outline themhere alittle bit. Can everyone see the
bl ack okay? Is that visually all right? | don't know
why | went to back here fromwhite, but | did.

Pacific Gas & El ectric was a cross-country
nmove fromCalifornia to New York from'69 to '71, and
this is where I'm nmaking the distinction between
shi pnents and noves. There were 15 rail novenents, 15
trains. | do not have unfortunately -- | can find
that if anyone wants to know -- how many packages may
have been in each novenent, but for purposes of the
presentationtimelimt, | just went to how many noves
there were. So there were 15 cross-country noves from
'69 to ' 71.

Monticell o was fromM nnesotato lllinois
from'84 to '87, a total of 29 rail noves.

Cooper Station, Nebraskatolllinois, '84
to '89, 30 novenents.

TM , Pennsylvaniato ldaho, '86to"' 90, 23
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novenent s.

And the Shorehamfacility, which I guess
isclassifiedas slightly spent fuel, it wasn't really
conmpl etely spent. It was just about fresh fuel. That
had only been using it as a test node, a start-up node
at the Shorehamreactor. That was from New York to
Pennsyl vani a, and that was an internodal shipment of
rail-barge down to Philadelphia where it was
transferred frombargetotrain, tothe Linerick pl ant
in Pennsylvania, and that was 20 -- I'msorry -- 33
noves.

Carolina Power & Light, the current ones
we have going on right now -- and | guess | should
defer and say it's Progress Energy. ["m used to
referring to it as Carolina Power & Light since back
in"'89 -- we've had shipments of spent fuel going on
between their operating facilities in North and Sout h
Carolina by rail, solely by rail, from'89 to the
present, and they're still going on, and there have
been 130 noves.

And, again, in the nunbers we keep we
don't make a distinction as to how many actual
packages nay be in any one nove. A train novenent of
spent fuel is a train novenent of spent fuel froma

saf ety standpoi nt i n howwe count sone of our numnbers,

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

388

and these nunbers are not counted by adding
regulation. W do this in house. So it's what we
have as far as our records go.

The Forei gn Research Reactor Fuel, which
is the DCE noves fromSouth Carolina, we've had one in
California, fromCaliforniato | NEEL. There have been
19 noves to date. Mst of those, all but one, East
Coast by rail from Charleston, South Carolina, to
Savannah River site.

And of course, we have the Departnent of
Def ense, the naval nuclear shipnents, shipnents of
naval spent fuel, which are ongoi ng, and while you'll
hear them say there have been over | believe it's
cl ose to 800 shi pnments they make reference to now, it
breaks down in ny understanding to about --

MR. DOHERTY: Don Doherty.

Seven hundred and forty-two.

MR. BLACKWELL: Thank you, thank you.

MR. DOHERTY: But those are individual
cask shi pnents.

MR, BLACKVELL: Thank you.

And | put approxi mately 400 up theretrain
route-w se because they can vary from anywhere from
one to four casks per shipnent. So | try to keep

synonynous with the train novenents.
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O course, inthe future, we may have the
West Valley at some point. That's still waiting to
go. That will basically be the first cross-country
rail shipnent of commercial spent fuel since Three
Mle Island by rail, and we still don't know or are
not sure when that may go, but it's going to be one
nove of a spent fuel cask fromWst Valley New York to
| daho.

The potential novenents of conmmercial
spent fuel to the Private Fuel Storage Facility in
Ut ah, which they intend to use by rail just about 100
percent to the ability they can. That is a potenti al
which their time frane has themstill on their tine
line in my talks with representatives of that
initiative for late 2004 or early 2005.

A lot can happen in that time frame. W
understand that, but we still consider that as being
on the books as a potential railroad case.

And of course, we have Yucca Mountain.

The private fuel storage initiative
esti mates about 50 train noves per year once their
geared up, and of course, | think Yucca Mountain
according to EIS was about 130 rail novenents per
year .

Qobviously there are universal concerns
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t hat everyone seens to have both fromthe regul atory
saf ety standpoi nt and t he publi c bei ng saf e and secure
transport. Safe transport goes directly to package
integrity as a first line of defense.

The Federal Railroad Adm ni stration being
a nodal admnistration of the DOI, we do not have
directly regulatory authority in issuance or
devel opnent of any of the hazardous nmateri al
regul ations. That's by statute.

RSPA i s the one who i ssues the hazardous
mat eri al regul ations. W work very closely with RSPA
on matters of regulation that will affect the rai
i ndustry fromthe HAZMAT standpoint.

The rail operational side of the house is
Federal Railroad Adm nistration's under the Federal
Rail Safety Act, and that's in a different set of the
regul ati ons, the 49 CFR 200 series, where it deals
with  mechani cal requirenents and operationa
requirenents, signals and train controls, track
requi renents, that kind of thing, therail environnent
i nfrastructure.

Qoviously from the standpoint of safe
transportation, it's package integrity and radi ation
| evels and rail carrier operational control.

Secur e transportati on obvi ously has al ways
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been on the radar screen for those concerns and FRAs.
Qoviously in post 9/11 times, it is higher on the
radar screen than in the past.

And nmeasures to address secure transport
of actually any kind of wmaterial in the rai
envi ronnent had becone an issue. The FRA has been
working very closely with many different entities,
including the rail industry, AAR, different noda
adm ni strations, and addressing and trying to work
t hr ough security concerns and security i ssues to deal
with a potential security threat tothe rail operating
envi ronment .

FRA as an agency does have a very high
confidence level in the integrity of spent fuel
packagi ng, especially when you look at it inrelation
to other types of packaging that is used to transport
hazar dous materi al .

However, we do recognize that risk
managenent princi plesingeneral dictatethat you have
to ook at the transportation environnent as a whol e
inregards to the safe and secure transport of spent
nucl ear fuel by rail

And t o t hat end, asi de fromconducti ng our
mandat ed m ssi on of safety oversight of the nation's

rail system we instituted a policy back in the late
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'80s actually as aresult of Three Ml e Island, which
was basically a one page policy back then, and as a
result of the Forei gn Research Reactor Fuel shipments,
it grewinto what is now known as the SCOP, Safety
Conpl i ance Oversi ght Pl an.

And, again, | want to stress this is a
policy. This is not aregulatory requirenent. It is
sonething the FRA developed in an effort to focus
safety inspections for spent nuclear fuel and high
| evel reactive waste because of the recogni zed high
profile and high concern politically and from the
public and from the rail transportation industry
per specti ve.

That's what it basically does, is it does
focus what resources we have. Keep in mnd that the
Saf ety Conpliance Oversight Plan is not meant to
suppl ant t he regul atory safety conpl i ance
requirements. It is nmeant as an additional |evel.

The railroad industry does conduct
i nspections of their equi prment and their
infrastructure. As a matter of course, the Federal
Rai | road Adm ni stration does conduct inspections of
t he operation of the nation's railroads.

| knew this was going to happen. Excuse

me. | was hoping to get through w thout a coughing
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fit. | had one this norning.

This is intended to focus inspections on
spent fuel and high |level waste shipnments and add a
third tier to where we can focus our resources on
equi pnent that is usedtotransport this material, the
infrastructure along the routes that may be travel ed
as far as track inspections, to insure that the
regul ations that are in place that dictate the | evel s
of conpliance and safety that need to be mai ntai ned on
the infrastructure are, in fact, there and wl|l
address any probl ens.

It is not necessarily neant as extra
regul atory requirenents. There are requirenents in
there that are not necessarily based in regul ation
but if you | ook at the SCOP, the plan, 90 percent of
it puts an onus, a responsibility on the Federal
Rai | road Administration to do certain things.

It's a |iving docunent. It's going to
undergo periodic review It's neant to be able to be
updat ed, eval uat ed, taken into account new

regul ati ons, newtechnol ogi es t hat may conme about and

be utilized in the rail industry. It's not neant to
be a hard and fast docunent. It's nmeant to have
flexibility.

And for anyone wi shing to see what it is
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in its current state, it is available on Federal
Rai | road Administration's Wb site at the Wb site
that's stated up there, and it can be downl oaded in a
pdf format.

It is currently undergoing a review and
possi bl e update because it is four years old right
now, originally drawn up back in '98.

Fromthe security standpoint, | guess the
DOT -- and Rick touched on this -- is addressing
security concerns as they relate to transportation of
all hazardous materials. Al'l spent nuclear fuel,
granted, is a particular concern, a particular high
profile. The security of matters affect the
transportation of all hazardous materials and need to
be addressed on that | evel, not just for spent nucl ear
fuel and high | evel waste. That's just one particul ar
subcat egory.

The FRA itself as a nodal agency is
wor king very closely with the AAR and with the rail
i ndustry on addressing matters of security, and |
can't speak too much as to what's going on with it.
| knowthereis a plan. | think, Bob, did you address
this at all yesterday when you were tal king? Ckay.
" mnot going to cover what you covered then.

And, of cour se, there's t he DOT
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rul emaki ng, HM 232, which currently as a proposed
rul emaki ng cane out My 2nd. | know the comrent
period is closed, and ny understanding is that it's
anticipated to be out ina final rule probably in the
next two to three nonths, some tinme in that tine
frame, as afinal rule. Andit is intended to address
security requirements for all transports.

Lastly, this is probably of interest to a
| ot of people. The dedicated train study that was
mandat ed be done by HMIUSA ' 90, by Congress i n HMTUSA
'90. | see sone people smling in the back

A lot of people like to say it's late.
"1l put a Washington spin on it and say it's not
late. It's tinely. |If it had conme out back in '94
when it was supposed to, would it have the sane effect
or be as tinmely now? | don't think so personally.

And we anticipate that the final study
will be ready to be provided to Congress and,
therefore, available sonetineinearly 2003, and t hat
Congress will have the study provided to them

Based on the results of that study which
| cannot specifically conment to right now because it
is not out in the public realm the second step that
was mandated i s that the DOT actual ly take the results

of the study and determ ne whether or not any
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rul emaking is required for dedicated trains.

The study al so nandated that the study
itself not take in to account cost-benefit anal ysis;
only safety versus dedicated versus regul ar freight
transport of spent fuel and high | evel waste.

The last thing | have is a couple of
information Wb sites that could help provide
additional information. |In the interest of tine, |
didn't want to put in here information that may be of
interest topeopleonrail safety statistics, acci dent
rates. That can entail quite a |l engthy presentation.

But thereis aWb sitethat will give you
t hose tables and information |ike that, which is the
safetydata.fra Wb site. A lot of the information
that the FRA collects on accident and incident rates
and that kind of thingis nowon |line and available to
t he general public.

That's all | have, folks, unless there's
any questi ons.

MEMBER LEVENSON: Ckay. M ke, a question
for either of our DOT speakers?

MEMBER RYAN: No, thanks.

MEMBER LEVENSON:. John?

MEMBER GARRICK: Yes. On the dedicated

train study, who specificallyis performngthat study
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and is it a technical study?

MR. BLACKWELL: The study actually was
being performed by Volpe, the Volpe Center up in
Massachusetts, in Canbridge, and it's a study. The
study mandated that -- Congress mandated that the
study look at only the safety parameters between
shi ppi ng spent nucl ear fuel and high | evel waste in a
dedi cated freight consist versus a regular freight
train consist, and that's what this study wll be
| ooki ng at, conparing one agai nst the other fromthe
aspect of safety paraneters.

MEMBER GARRI CK: You and the previous
speaker gave us some information on history of
accidents and incidents. One of the other things
that's of great interest to this cormittee and the
safety of transport is the emergency response.

Can you comment at all about the response
experience, since these for the nost part were rather
incident events and nothing serious in the way of
havi ng rel eases or what have you? But nevert hel ess,
there nust have been inplenmented sone sort of
energency activity.

And who was in charge and how was it
mani f ested, et cetera, et cetera?

MR.  BLACKWELL: From the aspect of
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energency response, first let ne preface the answer
with the fact that the DOT, with the exception of the
Coast Guard, who may not be DOT -- none of the
agenci es have any responsibility to performenergency
response measures fromthat regulation. W don't do
energency response. W're not mandated to do that.
Therefore, we don't have the ability or the training
to do that as an agency.

Wth that said, the rail industry does
have an emergency response nmechani sm set up. Every
rail road has energency response plans, energency
responders that are trained to respond to hazardous
mat eri al incidents.

And while they don't specifically tailor
their training to radi oactive materials, they tailor
it to response to hazardous material incidents
covering the ni ne ki nds of hazardous materi al cl asses
that are transported, of which radi oactive materials
i s one.

The incidence that Rick was referencing,
"1l be honest, | did not dig into each particul ar
incident to see what the response was. | know that
two of the responses | can tell you that | saw he
stated fromthe date, were derail nents. Wen you say

derail nents, were derail nents of the nature that were

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

399

msleading in the term"derailment.” They were in a
railroad yard

The der ai | nent consi st ed of t he
cars/trucks hopping off the track at yard speeds,
which is anywhere fromfive to eight mles an hour.
So it was not a derailnent in the sense that people
may get the idea of a trail derailnent of a
catastrophic nature that you' re used to seeing on the
news.

In fact, 90 percent of the derail nments
that are reported that neet the derailnment criteria
are in railroad yards at very slow speeds. | think
I'mright on that nunber.

Ni nety-five percent, Bob, 90 percent?

That's the nunber | was |ast told by our
statistical people.

But from the response standpoint, the
rail roads have a response nmechani sm In their
response plans, they are famliar with their |ocal
response chain, the contacts and chain in the |ocal
areas. They know who to contact. They're bound by
federal law to contact certain federal entities.

The EPA and, | guess, the Coast Cuard have
mandated responsibilities at the federal |evel for

response, as does FEMA. | guess | can't really get
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too in depth froma standpoi nt of working for Federal
Railroad as to what requirenents there are for a
response.

MEMBER GARRI CK: Could either of you
address the question of whether any of themrequire
i nvoki ng any radiol ogi cal teans and response?

VR, BLACKWELL: Not that I'm aware. I
nmean, all | can tell you is from sone plans | have
seen, they do address that based upon the nature of
t he incident and the course of action that's deci ded
between the rail responders and the |ocal response
community who responds and they coordinate wth
whet her they decide to i npl ement the course of action
on a radioactive materials incident and cal
appropriate personnel based upon the nature of the
hazard and nature of the incident.

MEMBER GARRI CK:  Ckay.

MR, BLACKWELL: ["m not sure if that
answers your question or not.

MEMBER GARRI CK: Wl | --

MR. KUNI TA: Perhaps | can address that
i Ssue.

W have coordi nated wi t h conmuni ti es al ong
our shipping route, provided a coordi nated tabletop

exercise and field exercises. So since the inception
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of the Incident Command Center, all of these
organi zations can respond to a radiol ogical event.

| mprovenments in the emergency response
gui de t hat address radi oacti ve material s, they do have
teans that can be dispatched usually at the state
| evel to help the Iocal community, and they're wel
versed in radiol ogi cal aspects.

MEMBER GARRI CK:  Yeah, one of the things
| was trying to get at is what i s our experience base.

VEMBER LEVENSON: Have they ever been
called out in the 2,900 shipnents we've had to date
t hat have been necessary to call out radiol ogical
response teantf?

MR. BLACKWELL: Not that I'maware of. |
don't know.

MR KUNI TA: Some of the folks that did
end up working for Progress Energy in prior history
worked for the state, and they have advised ne of
incidents where they did respond usually to a m nor

event where they thought there was a problem and it

turned out --
MR BLACKWELL: A precautionary neasure.
MR, KUNI TA:  Yes.
MR BLACKWELL.: | can say this. There
have been sone rail incidents involving shipnents of
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| ow | evel radi oactive waste where responders have had
to respond to transported radioactive material
i nci dents, usually contam nated soil or contam nated
material, but of a |low |level nature, and they have
gat her ed experience in those incidents fromrespondi ng
to a radi ol ogical type incident by rail, but nothing
on the aspect froma high level spent fuel or high
| evel waste situation that |I'm aware of.

MEMBER GARRI CK:  Thank you.

MEMBER RYAN: Let me offer a conment that
m ght help, Dr. Garrick, but you know, these are al
route controlled shipnments, and that process alerts
all of the state and | ocal response units all along
theline. Sol think that's part of the coordi nation,
is you usually get response state by state, and part

of the route control process -- and correct me if I'm
wong -- is to make sure that that's well established
and well wunderstood so when shipnments are com ng
t hr ough, whatever states and | ocal fol ks want to doto
be alert or aware, they certainly have that
opportunity.

MEMBER GARRI CK:  Thanks. Thanks, M ke.

| have a couple nore questions on

transportation, but | think l'mgoingtowait until we

hear from the DCE fol ks because it affects them as
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wel | .

Thank you.

MEMBER LEVENSON: Ray?

VI CE- CHAl RVAN WMER:  Yes. Were all of
t hese transportationtests that you' ve been expressing
here today by dedicated rail?

MR. BLACKWELL: Mbst, but not all.

Can you still hear nme okay?

There i's currently no regul atory
requirement to transport spent fuel high |evel waste
by dedicated train at this point in tinme. That does
not nmean that has not been done.

The Progress Energy shipnments are
dedi cat ed consi sts. The Forei gn Resear ch React or Fuel
shi pment s, dedi cated consi sts.

Many, |'mnot going to say all, but nany
of the naval nuclear shipnents have been dedicated
consi sts. The fire shipnents, nost of those, a large
portion of those were in dedi cated consi sts by choi ce,
not necessarily by any requirenent.

VI CE- CHAl RVAN WYVER:  The snal | experi ence
base in non-dedicated train transport of these high
| evel radioactive material .

MR. BLACKWELL: The transport of dedi cated

consists, material in dedicated freight is not
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sonet hing that woul d be newto the rail industry, no.
Then, again, transportinginaregular freight service
is not sonmething new to them either.

VI CE- CHAl RVAN WMER:  Thank you.

CHAI RVAN HORNBERGER: | noti ced when you
wer e t al ki ng about the rul emaki ng, H\ 232, that's for
all hazardous material. So is this typical in your
regulations that high |level radioactive waste
shipments fall wunder all of your regulations for
hazardous material s?

MR. BLACKWELL: Wien a regulation is
usual Iy devel oped -- and, Rick, you can back me up on
this or chinme in -- we address the transport of
hazardous materials of which Cass VII radioactive
material s i s one of nine hazard cl asses. There may be
sone cul ling out of certain hazard cl asses in regards
to the type of rulemaking it may be, in regards to
packagi ng or sonething, but you don't necessarily
address a particul ar hazard commodi ty i n a rul emaki ng,
no.

Is that correct, Rick?

MR BOYLE: That's correct.

MEMBER LEVENSON: Just speak into the m c.

MR. BOYLE: Yes, that's one of ni ne hazard

classes, and as a broad based initiative, it is a
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function specific or a case specific basis. So as
you're requiredto put in security provisions, | don't
t hi nk anybody shoul d be confused at treating Class I X
m scel | aneous HAZMAT as getting the sane security as
any radioactive, in particular, spent fuel that is
devel oped to address the hazard that the materi al
presents.

So it's done generically but is
i npl emented specifically to the hazardous materi al

MR BLACKWELL: | can speak to the NPRM
since that was put out. The NPRM which, if anyone
hereis famliar with rul emaki ng knows that it may not
necessarily be exactly the sanme in the final rule
after comments are received, but the NPRM tied the
requirenents in this rule to anyone who was required
to register under 107.

Now, anyone who shi ps spent nucl ear fuel
or high level reactive waste is required to register
under that part. So the rule would apply to anyone
who offers or transports these types of materials.

It's in the proposed rul emaking. That's
how it was proposed to come out.

| really amnot privy to know what ki nd of
comments they received or what kind of changes nay

have been made or not nade on the conment period to
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know howit will come out with the final rule at this
time. | guess we'll know when we see the advanced
copy of the final rule. The FRA hasn't seen it yet
ei t her.

MEMBER LEVENSON: | have a couple of
guestions. One, on this rulemaking on security, is
that something relatively new? What's the
responsibility for security division between the
Nucl ear Regulatory Comm ssion and DOl on these
shi pment s?

MR. BOYLE: | would say that's to be
determ ned. You see the NRC putting forward interim
conpensat ory neasures. They've already put out their
spent fuel measures, and then they're | ooki ng at ot her
ones.

The Departnment of Transportation has
revi ewed those. | think there was no comment or
support for the spent fuel case based on the need or
t he uni queness of the material. | don't believe the
departnment is supporting the NRC expanding those
neasures any farther than they are right now.

| don't want to say it's a turf battle,
but as you can see, with our security rul enakings
going on and new departnments being fornmed, it's a

l[ittle up in the air exactly who has that.
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But in the point of this neeting, if you

were tal king about spent fuel, | think NRC woul d be
the lead. | don't think anybody is here to step in
and replace themas far as spent fuel goes. |If you
broaden it to all hazardous material or al

radi oactive material, | think that's where there

becones nore of a battle as to what's goi ng on.

MR.  BOYLE: In the context of this
neeting, there is an existing MOU between DOT and t he
NRC on who has what participation matters.

VR,  BLACKWELL: But it doesn't cover
security.

MR. BOYLE: But it doesn't cover security,
at | east not yet.

VEMBER LEVENSON: The next question |
have: do you have any guesstinmate as to the acci dent
rate between spent nucl ear fuel and generic hazardous
mat eri al shi pnents?

MR. BLACKWELL: Fromthe rail transport
side, I'd have to ask how woul d you defi ne an acci dent
rate. From ot her hazardous nmaterials, there are
acci dents that can occur because a package fails and
| eaks material .

But there's al so derailnments; there's al so

-- there's just different accident criteria that is
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collected in the rail standpoint, and it has to be
quantified a little bit differently.

That's kind of a very broad question to
try to answer, | guess.

MR. BOYLE: | think that the general rate
is -- and I'Il be very conservative with this -- if
there are three mllion shipnents of radioactive
materials a year, there's probably going to be |ess
than 50 accidents a vyear, incidents/accidents,
anything that goes wong with that. There would be
your annual rate, and put these over 40 years to see
dat a.

You know, there's no study that says,
"Here's the accident rate when it's spent fuel.
Here's the accident rate when it's a Type B package.
Here's what it is for all radioactive materials."

MR. BLACKWELL: There is data that can be
| ooked at fromhow many regul at ed radi oacti ve materi al
shi pnrents have been --

MEMBER LEVENSON: Yeah, | was goi ng beyond
t he radi oactive material. W ship alot of other very
hazardous materials, and | just wondered whet her the
accident rate for radioactive materials no matter how
you define it is any different than the accident for

ot her hazardous materi al .
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| guess this is somewhat in the context
that wunless the accident rate for radioactive
materials is significantly higher than the average,
why woul d you go to dedicated trains for spent fue
and not to other hazardous materials unless there's a
significant difference in the consequence and ri sk.

MR. BOYLE: Well, | don't know of any
study that puts that out, but you have to be very
careful that with alnost a mllion shipnents daily of
hazardous material, the criteria to define what's an
accident and how it gets reported is very different
t han spent fuel.

| think even in the low |evel waste
scenario for radioactive material, when a truck
incident, a separation or even a flat tire or an
equi pnent problem it doesn't evenregister. It's not
even in the picture as far as an incident with non-
spent fuel or lowlevel waste. It certainly isn't in
the picture with hazardous material .

But if that vehicle is carrying spent
fuel, we'll have a summary of it 30 years later. So
| think the first thing we have to do is say what
i nci dents or accidents do you want to count, and you
woul d probably get into a range that if you held al

of HAZMAT to this reporting scenario, it would be
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difficult to knowwhat the rate woul d be, but we don't
col l ect that anmount of paper.

MEMBER LEVENSON:  You sort of indirectly
answered ny question in that you do have a double
standard in your reporting and data collection.

MR BOYLE: Yes.

MR. BLACKVWELL: That's one of the things
we're trying to look at. If you were to take that to
the rail side, and we've had people try to | ook at our
Web site and actually take rail accident data and
correlate it to the nunber of HAZMAT accidents and
make a correlation, and it's two different reporting
criteria becauserail accidents coul d be anyt hing from
a highway grade crossing accident to, like | say,
trucks junping off a track in a rail yard or a
| oconoti ve.

So the accident criteriaisdifferent, and
you really have to look at what -- you have to
quantify the data you're looking at in relation to
conmparing it with other data.

MEMBER LEVENSON: Do you have one
significant figure, an estimate for the ratio of
radi oactive shi pnments to hazardous material shipnments
in total up to the railroad?

MR. BOYLE: Radi oacti ve would be about
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three percent of the total.

MR. BLACKWELL: That's total. O the
railroad, it's, | believe, | ess than one tenth of one
percent of HAZMAT the railroad -- we're talking all
regul ated radi oactive materials. Less than one tenth
of one percent is radioactive.

MR. BOYLE: And three percent is all
radi oactive materials, any quantity, as small as a
l[imted quantity all the way up to spent fuel. Three
percent of the total.

MR. BOYLE: Now, there is another factor
there by rail, is that you have to | ook at this nunber
of shipnments conpared to tonnage or train nmles even
for that matter.

MEMBER LEVENSON: So if Yucca Mountain
leads to tripling the nunber of shipnments per year
conpared to what it has been in the |ast couple of
years for spent fuel, generically that really nmakes no
i mpact on the total hazard material problemat all.

MR. BLACKWELL: Yucca Mountainis spending
130 rail noves a year.

MR. BOYLE: That would be correct.

MR, BLACKWELL: That's nothinginrelation
to the nunber of train novenents done a year

nationwi de. That woul d be not hi ng.
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MR. BOYLE: | just wanted to say how many
nore shipnments it wouldn't really appear in the
statistics, but again, I'lIl go back to a coment t hat
was made earlier. Spent fuel is held to a different
standard. It's not just goingtorunintothe generic
mllion shipnments a day nunber

MEMBER LEVENSON: Yeah, we understand
that, but we're trying to focus on the risk and the
t echni cal aspect of the risk and the doubl e standard
doesn't nmake it |ess safe.

Any questions fromthe ACNWstaff? Any of
t he ot her presenters care to? This is a workshop. So
you're all free to question and challenge the
speakers.

MR BLACKWELL: Be nice, Bob.

MR. FRONCZAK: Bob Fronczak wth AAR

| just wanted to point out that in 2001
there were 51 percent or 51 percent of the rai
accidents were at greater than ten mles an hour
That doesn't answer your question, but it gives you
sone relative idea that it's probably not 90 percent
t hat happened in yards, but it doesn't really answer
t hat questi on.

MR, BLACKWELL: | was going by a nunber

that nmay be a couple of years ago.
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MEMBER LEVENSON: But | think you defined

two different accidents. You had said "derail ment,"
and you said "accidents,"” and those could be quite
different.

MR, BLACKWELL.: Yes. | was actually
referring to the nunber of derailnments that were
reported. The nunber | was referring to froma couple
of years ago was the nunmber of derailnents, that 89
percent actually occur in a yard situation.

MR. FRONCZAK: And a | ot of the accidents
that I"'mreferring to are grade crossing accidents
where there's not a derailnment. So that's possible.

I guess, you know, one ot her
clarification. You know, | suppose the data is there
to do a study on derailnment rates of dedicated or
radi oactive material shipnents. It would probably be
very difficult to do.

The inplication that | heard was that the
derail ment rate or the accident rate would be |ess
t han ot her hazardous material shipnents. That's kind
of the -- no? That wasn't what you guys sai d?

MR, BLACKWELL: Well, | guess | was aski ng
-- that's why | was trying to say quantify the data.
Li ke we know we have about what, 1,100 non-acci dent

rel eases a year? That doesn't nmean we have 1,100
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derail ments a year. |t depends on what you nean by an
acci dent invol ving HAZNMAT.

Are we t al ki ng about an acci dent i nvol vi ng
the release of the material fromthe package that's
intended to hold it, or are we talking a
transportation type novenment accident?

MR. BOYLE: | would say until you define
your criteria |I'm making no comnment on it, the
accident rate, better or worse until we sat down and
defi ned what accidents we want to tal k about, what we
consider a shipnment to be, and once we set those
paraneters, we'll |et sonmebody then give us a | ot of
noney to run the nunmber up with --

MR.  BLACKWELL: You've got to have
bounding criteria.

MR. BOYLE: But | apologize if sonebody
t hought | said it was better, worse, or the sanme, but
| think until all of the criteria are devel oped and we
all agree that's what we're counting, then we'll go
of f and start counting.

MR. FRONCZAK: And then you woul d have to
factor in the fact that nost of the shipnments have
been by dedicated train into that.

MR, BLACKWELL: 1t would be aninteresting

process to see sonebody go through.
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MEMBER LEVENSON: And | think that your

| atest corment, Rick, is an inportant one for general
i nformati on because | et ne ask you a question of what
| interpret it to mean, and that is that if | go to
t he vari ous Wb sites and get some nunbers, |'d better
be very careful in howl use themand what | attribute
it to because there is not good, clean, crisp
definitions that are all wdely accepted; is that
right?

MR. BOYLE: That's correct. That's
correct.

MEMBER LEVENSON: That's a fairly
i mportant point. A lot of people go to a Wb site,
get a nunber, and think they know what it neans.

MR. BLACKWELL: In fact, | brought that
poi nt up when the data fromthe FRA's safety Wb site
was first put on there, and their data was used in
certain ports involving spent fuel, and one of the
points | brought up to our people was that it would
certainly helpif we put the defining criteria onthe
Wb site so people would know what the nunbers may
actual |y nean.

MEMBER RYAN. You know, as a follow up
when | think about acci dents, | started thinking about

car accidents, and that can be anything up froma 200
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car pile-up like we sawin the fog a couple of weeks
ago to | backed into a bunper in a parking |ot and
scratched ny fender. You know, they're both
accidents. There is both sone inpact, you know, snal
ver sus huge.

| s t here any docunent or reference that we
can go to and | ook for, you know, how accidents get
categori zed? Sonetinesit's onafinancial criterion.
Sonetimes it's on an inpact criterion.

MR,  BOYLE: Yes. DOT has reporting
requi renents that woul d I i st what needs to be reported
to the departnment, and that would be what we woul d
consi der our accident or incident database. So those
criteria would be in the regul ation.

But certainly, as you point out, what is
reportedtothe Departnent of Transportation different
to what's reported to the NRC, different to what's
reported, say, to your hone office, so DOT does have
criteria. They're printed in the regulations, and
keep a database of those incidences.

MR. BLACKWELL: And the FRA also has
separ at e acci dent reportingcriteriathat the nation's
railroads have to report in the 49 CFR 200 series
different fromthe HAZVAT criteria.

MEMBER LEVENSON: Yeah, | was going to say
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| et me guess: they don't match.

(Laughter.)

MR, BLACKWELL: No.

MEMBER LEVENSON: And, again, | think
that's coupled with the fact that, you know, as |
think everybody sort of agreed, there's a double
standard for spent nuclear fuel shipnents. So that
makes it real tough to --

MR. BOYLE: Correct. Wth radioactive
material s as a whol e, we have nore stricter reporting
requi rements. Basically whenever the package fails,
you' d report it, and that woul d be on what ever package
is invol ved. That woul d be our standard because
that's what we devel oped.

The FRA standards would be different
because they're, if | can say, they're running the
railroad. So they are concerned about derail nent and
grade crossings, where ny office, we don't care what
happened to the package. W just want to knowdid it
survive or not. You know, is it still intact?

So t hat woul d be why there's two di fferent
reporting criteria in the same departnent.

MEMBER LEVENSON: That leads to a
guestion. Wen you say for radioactive material, are

you using the technical scientific definition, is
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sonet hi ng radi oactive, versus the |legal definition?
And what | nean by that is, you know, Congress has
decl ared radi oacti ve materi al s whose originis coal or
oi |l or, in mny cases, accel erators as not radi oactive
for some regul ations.

MR BOYLE: Qur definition is 70
bacquerel s per gramor greater as --

MEMBER LEVENSON: Regardl ess of source.

MR BOYLE: Regardl ess of source.

MEMBER LEVENSON:  Any questions? W have
a couple of mnutes for questions.

(No response.)

MEMBER LEVENSON: Ckay. | want to thank
both of you, and we'll nove on to the summary of DCE
shi ppi ng experience, and our first speaker wll be
Al'ton Harris.

MR. HARRI S: |"m ready to go when the
commttee is ready.

MEMBER LEVENSON. Go ahead.

MR. HARRIS: Good afternoon. M nane is
Alton Harris. I'mwith the U S. Departnent of Energy
out of Washington, D.C I work for the Ofice of
Envi ronnment al Managenment, specifically the Ofice of
Waste Isolation Pilot Plant.

Intheintroduction, it was nenti oned t hat
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t hi s workshop i s specifically | ookingat spent nucl ear
fuel and t he packagi ng associ ated with the waste form
| " mgoing to be speaking to you about the Depart nent
of Energy's experience wth transuranic waste
shipnents. There's a slight difference.

Transuranic waste is radioactive waste
contam nated with al pha emtting radionuclides with
hal f-1ives greater than 20 years and concentrations
greater than 100 nanocuries per gram

VWhat |' mgoing to basically go over first
is just a snippet of what our mission is in case
you're not famliar with that; the packagi ngs that we
are currently using and plan to use inthe future; and
our shipping experience since 1999 when we began
shi ppi ng.

Congress authorized the waste isolation
pilot plant to permanently isolate up to 6.2 mllion
cubi c feet of defense generated transuranic waste in
a deep geologic repository. This is actually nearly
Carl sbad, New Mexi co.

This isonmetricis just arepresentation of
the facility out in Carlsbad. The repository is
actually 2,150 feet bel ow the surface.

Here's what transuranic waste | ooks |ike

in 55 gallon druns that have been cut away. To the
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lower left there is a picture of what woul d be net al
pi pe, netal pieces of |aboratory equipment. The one
above it is de-watered sludges. The one to the right
of it, the upper right, is just a m xture of different
ki nds of things youwould findin|aboratory work when
we were processing and devel opi ng nucl ear weapons.
And in the lower right is another waste form that
cones init's basically contam nated gl oves, booti es,
| aboratory wear, glassware. That would also be
characterized as waste.

Again, | statedif you didn't hear before
transuranic waste i s al pha emtting radi onuclide wth
hal f-1ives greater than 20 years and concentrations
greater than 100 nanocuries per gram

In terms of our mission for shipping the
waste to WPP, we project that we'll be shipping
bet ween 17, 000 and 20, 000 shi pnents over the project's
estimated life to be 2034 right at this particular
time.

We're considering alternatives in how we
m ght accel erate those shi pnents and actual | y maki ng
34 shiprments a week and actually closing the facility
by 2013, and actually when | say "close the facility,"
| mean to carry the bul k of the waste that's presently

stored around the nation, what we call the |egacy
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transurani c waste, and bring that to WPP and place it
in the repository.

To date, we have nmade over 1,300
shipnents. As of this norning, we had around 1, 374
shi prent s.

We nmake shi pnents, as you see, fromsites
across the United States: the Hanford site, |daho
Nat i onal Engi neering Laboratory, Rocky Flats facility
in Col orado, Las Al anps National Laboratories in New
Mexi co, and the Savannah River site.

And so we've noved approxinmately over
36, 000 druns to W PP.

MEMBER LEVENSON: Are these shi pnents al
by truck?

MR. HARRIS: Yes, to date they are. W
are considering a rail option, and if we were to
pursue this, we expect to maybe start that in the year
2005.

This next slide here shows the proposed
routes. The previous slide showed what routes we've
actually used to date, but as you can see, the sites
where we have transuranic waste is stored across the
country, and we expect over the life of the project to
be maki ng shipnents fromthese various sites down to

Car | sbad, New Mexi co.
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Froma routing standpoi nt, just to answer
a question that | mght anticipate you asking, we
consi der our shipnments as though they were highway
route controlled shipments. O the 1,300 shipnments
that we've actually had, only sone 400 actually have
been hi ghway route controlled shipnents.

W' ve entered into agreenents with the
Western CGovernors Association, the Southern States
Ener gy Board, and on transportation protocol s that we
use for our shipnents, and as part of those
di scussions and with the State of New Mexico, we have
told themwe woul d route our shipnments as though they
wer e hi ghway route control |l ed shipnents to the extent
practicabl e.

The packagi ngs that we have are broken
down into two different classes for different wastes
that we have. | gave you the definition for
transurani c waste. There's actually a subdefinition.
I f you were to stand at the outside of the packagi ng
and if you were able to get a reading | ess than 200
mlliremper hour, that's what we call contact handl ed
transurani c waste.

And t he packagi ngs we use for this are the
TRUPACT-11, the Hal f PACT, and our proposed packagi ng

t hat we hope to have designed and built, the TRUPACT-
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The TRUPACT-11 is a -- and I'll show you
sone pictures in just a second, and I'll give you the
definition of those characteristics -- but right now

we have 67 TRUPACT-11s, which form the bul k of our
transportation fleet, and we hope to increase that to
81.

W' re in the process of fabricating
Hal f PACTs right at this time. Wen we're done, we
expect to have 15.

The size for the TRUPACT-I111 packaging
actually hasn't been defined as of yet.

Now, for our renote handl ed transuranic
waste, this would be waste that's too hot for a waste
handl er to get next to. The exposure at the surface
of a waste container would be in excess of 200
mllirem per hour.

We have the RH 72B cask, whichis a scal ed
down version of the shipping cask used for the Three
M1l e Island shipnents, and this particul ar packagi ng,
we have four that we actually have in our inventory
ri ght now, and we expect a fleet size of 12 when we're
done.

And we' re al so usi ng anot her packagi ng f or

renpte handled transuranic waste, the CNS 10-160B
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cask. The one interestingthing about this particular
packaging is that it's single containnment, and so
we'll be only able to carry less than 20 curies of
pl ut oni um per that shipping container.

Al'l of our packagings that we use, they
are certified by the Nucl ear Regul atory Comm ssion.
Sothereisn't anissue wth DOE sel f-certifyingthese
packagi ngs.

Thi s pi cture right her e is a
representation of the TRUPACT-11. There are three on
this trailer, and the picture in the background is
actually the waste isolation pilot plant.

The TRUPACT- 11 i s approxi mately ei ght feet
in diameter and ten feet high, and it has a payl oad
capacity of some 12, 000 pounds, al nost 13, 000 pounds.
But what we have done with our shipnents, they're

basically all under the 80,000 pounds gross vehicle

wei ght .

The Hal f PACT, the next slide -- oh, excuse
ne. This particular picture here just shows the
payl oad going into a TRUPACT-11. Fourteen 55 gallon

druns are able to go into this packagi ng as a standard
configuration. There's sonme others, but this gives
you a general sense of payload that we use. So 14 55

gallons are being lowered into this unit.
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It's much I'i ke a Thernos wi t hin a Ther nps,
if you can envision that.

At the back of this trailer, thereis the
Hal f PACT and t he front two packagi ngs are t he TRUPACT-
1, and t he Hal f PACT spans -- its outer di nensions are
eight foot in dianeter by approximately eight feet
high. It is capable of hol ding seven 55 gal |l on druns
as its normal configuration.

And the reason we have this packaging is
to help us carry heavier payl oads. Li ke we have
sl udges at the | daho Nati onal Engi neering Laboratory,
and this just allows us to carry nore at one tine.

| don't have a picture of what our
representation of the TRUPACT-II1l would be. W're
actually neeting with NRCright at this very tinme in
a different portion of the building and tal ki ng about
the potential plans that we have in developing this
packagi ng.

This picture here is a picture of our 72B
cask. It's approximately -- it | ooks |like a bell bar.
The out er pieces you see are the inpact limters. The
actual cask itself is approximately six feet in
di aneter, and the overall length with the inpact
[imters on it makes it 16 feet.

Its normal payl oad configurationis three
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55 gallon drums. It's shielded packagi ng.

We actually haven't started using this
package just yet. W hope to nmke some intersite
shi pnents from Col unbus, Ohio, and possibly within
California to the Hanford site before the end of the
year. We're still making final arrangenents for that
to occur, but this would be the first use of this
packaging when we do get approval to nmake these
shi prent s.

Excuse nme. | stand corrected. We won't
be using the RH-72B. W' |l be actually using the CNS
10-160B cask for this purpose, these intersite
shipnents | was just nentioning, and this will be one
of our first tinmes, the Departnment of Energy's first
uses of this packaging.

Wien we do begin making renote handl ed
shipnents fromother sites to WPP in approxi mately
t he year 2005, that is when we expect to begin using
the RH 72B task. | apologize for that slip there.

Next slide, please.

This is just the packaging for that.

Specifically our performance has been
great, using these packagi ngs and working with t he NRC
and getting themcertified and avail abl e for our use.

We' ve had two minor accidents. Actually
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unfortunately they both have occurred in the recent
past, August and Septenber. One was a fender bender
up in New Mexico, sonme |less than ten mles away from
the WPP site. W had an individual who was driving
under the influence of alcohol that rear-ended our
vehi cl e, and there was no damage to our packagi ng, no
loss of life, and the instant didn't neet the
departnment's threshold for occurrence reporting.

In Septenber we had an accident up in
Wom ng where a driver had a nedical condition,
actual Iy veered across the nmedi an and went off into a
wooded area, and the vehicle stopped. The package on
the -- well, three packages renai ned on the vehicle,
onthetrailer, and there was no loss of life, noloss
of contai nnent, and that's basically howthat inci dent
went .

So we're proud of our safety record to
date, but you know, there's always room for
i mprovenent .

O probably nore interest to you, we've
spent a lot of time and effort working with the
Nucl ear Regul at ory Conmi ssion i nproving the contents
and payload capacity for our packaging. For the
TRUPACT-11, we've had over 19 revisions to our

TRUPACT, which allows us to streanline and increase
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the capabilities of this packaging.

To date wi th t he packagi ngs we have on t he
t abl e, excludi ng my tal ki ng about the TRUPACT-111, we
coul d ship 74 percent of our waste. The remaining 25
percent, 26 percent of the waste that we still had
out standi ng i s not shippabl e because of its size. W
have | arge boxes around our conplex, and either we
woul d have to go in and slice that waste up and
repackage it or we'd have to develop a larger box
packagi ng, and that's what we're hopi ng to acconpli sh
wi th our TRUPACT-I111 design when that is certified by
t he Nucl ear Regul atory Commi ssi on.

So that woul d take care of 24 percent of
the waste, and the | ast one, 2 percent of the waste,
we have a hydrogen gas generation problem Her e,
again, either we could dilute our waste and repackage
it or we could find engineering alternatives and
solutions to work it so that we could still use our
exi sting packages to nake these shipnments, and we're
attenpting to do that right now

This is the end of ny presentation, and
|"d be glad to answer any questions that you have.

MEMBER LEVENSON: Does any committee
menber have a question of the DOE?

(No response.)
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MR. HARRI'S: Sounds great. Thank you.

MEMBER LEVENSON: W'l get back to you
wi th our question.

MR. HARRI'S: kay.

MEMBER LEVENSON: The next speaker is
Maur een Cl apper, who will speak on the foreign fue
experi ence of DCE

M5. CLAPPER:  Thanks.

Good afternoon. My name is Maureen
Clapper, and |'mw th the Departnment of Energy. |'m
t he Program Manager for the Foreign Research Reactor
Spent Nucl ear Fuel Acceptance Program and this
program resides within the Ofice of Environnental
Managenent, specifically wthin the Ofice of
I ntegration and Di sposition.

|'"d like to thank the ACNWfor giving us
t he opportunity to make this presentation today.

The overvi ewof today's talk, I'll gointo
t he background of the Foreign Research Reactor Spent
Nucl ear Fuel Acceptance Program the status of the
accept ance program shi pnent pl anni ng and executi on;
and then finally Ilessons |earned, issues and
chal | enges.

Backgr ound of t he Forei gn Research React or

Spent Nucl ear  Fuel Acceptance Program whi ch
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unfortunately doesn't have a very good acronym so |
have to say this lengthy name all the tinme. 1In the
1950s and ' 60s under President Ei senhower, there was
a decision nade to provide partner countries with
enriched wuranium for research purposes. These
countries had to agree not to devel op nucl ear weapons
i n exchange for this material, and again, it's usedin
research reactors for research and devel opnent
pur poses, peaceful uses of nuclear materials.

The urani umwas provi ded to 41 countri es,
which are shown on the nmap. The countries are
highlighted in yellow, but that's not show ng up very
well on this, but they are also witten; detailed
nanes are witten on the map as well. So again, this
was 41 countries that received this enriched uranium

The goal of the Foreign Research Reactor
Programis to recover nuclear materials which could
ot herwi se be used i n nucl ear weapons. The strategy of
the programis to play a key role in the civilian
nucl ear fuel cycle. Since high enriched uraniumis
potential |l y weapons usabl e, the m ssi on of the program
is to get this material out of the cycle.

And t he programworks jointly wi t h anot her
Departnent of Energy program called the Reduced

Enrichnment for Research and Test Reactors Program
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anot her unfortunately long nanme, called the RERTR
program

RERTR is involved in the technica
devel opnent of |ow enriched fuels to provide these
research reactors, many of which were provided with
hi gh enriched uraniumat the outset. So these reactor
cores are converting fromhi gh enriched uraniumto | ow
enriched uranium and then our program provides the
means for this fuel to be shipped back to the United
States since it is U S origin enriched uranium

So, again, by inplementation of the
program the U S. accepts eligible spent fuel, and
many of these reactors can directly convert to | ow
enri ched urani um

Research reactors areinportant. They are
used for nmedical, agricultural, and industrial
applications. Right nowthey're currently used for
t he nedi cal isotope productions.

The reason for this policy is to reduce
the threat of nuclear weapons proliferation, while
letting countries enjoy the benefits of nuclear
technol ogy; to reduce and eventually elim nate high
enri ched uranium from worl dwi de commerce; and al | ow
time for countries with spent fuel, both high and | ow

enriched uranium to resolve their own disposition
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pat hways.

And the time span of the program all ows
reactor operators to elimnate long-termliability
associ ated wi t h spent fuel managenent and di sposi ti on.

Sone of the details on the policy.
Resear ch react or spent nucl ear fuel contai ni ng urani um
enrichedinthe United States will be accepted from4l
countries and managed in the United States.
Oiginally in their record of decision and
environnmental inpact statenent, 20 netric tons was
estimated to be returned. Five tons of this is high
enri ched uranium 15 tons, |ow enriched.

And this includes two research reactor
material types, and that is the alum num based MIR
type fuel, material test reactor, and then TRIGA,
research reactor spent fuel, and the TRIGA fuel is a
Zircal oy, zirconiumalloy fuel, and then sone target
material as well. Targets are used in the production
of nedi cal i sotopes.

Based on correspondence with eligible
countries and reactor facilities, we now anticipate
about half of this material will be nade avail abl e for
return, and that's because several countries have
decided either not to participate. They may have a

lifetinme core.
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| f they participateinthis programbefore
2006, this would require that they shut their reactor
down, and this is avoluntary program So they've got
t he decision to nmake with respect to that.

Sone of the reactors have sl ower burn-up
than was originally expected of this fuel in the
reactor, and then finally, other countries have done
what we've really wanted to, and that is find
alternatives for their own managenent and di sposition
of this material.

One exanple is in the Netherlands.
They' ve built COVRA, which is a high | evel waste and
spent nucl ear fuel storage facility. And so they wll
eventual ly be storing sonme of their fuel there.

The program has a ten year acceptance
policy that was initiated in May of 1996. It will go
until May of 2006, and this provides tinme for reactor
operators to devel op their own solution for materi al,
but the fuel irradiated during this ten year w ndow
can be accepted over a 13 year peri od.

So, therefore, the fuel cannot be
irradiated after May of 2006, but we'll accept it
until 2009 so long as the country conmes forward and
clainms that they have eligible material they want

consi dered for transport.
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The status of the spent fuel acceptance
program Twenty-five shipnents have been conpletedto
date. Most recently was Septenber 27t h of 2002, which
we recei ved ei ght casks fromJapan. The photo on this
slide is at the Charl eston Naval Wapons Station in
Sout h Caroli na.

We' ve recei ved 5,537 spent fuel assenblies
from27 countries. Three cross-country shi pnents have
occurred to date and one Wst Coast shipnent was
conpl et ed.

Ni nety-five percent of the material under
this programis material test reactor fuel, which wl|
be interim stored at the Savannah River site.
Therefore, nost of the fuel shipnments have cone into
t he East Coast.

Five percent of the fuel is TRl GA fuel.
TRIGAfuel is stored at the | daho Nati onal Engi neeri ng
and Envi ronnment al Laboratory in |daho. So we have had
one shi pnment of TRI GA type fuel cone into California,
and then that was transported by train to |daho.

After Septenber 11th, planning was under
conti nuous tight scrutiny of upper |evel DCE
managenment. DCE di d halt shi pnents on Sept enber 11t h,
and once agai n on Oct ober 7th of 2001, the day that we

started the air campai gn over Afghanistan. And DCE
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remains in close contact with federal and state | aw
enf orcenent agencies, the naval installation, Coast
Guard, and the NRC while shipnents are underway.

Thi s next slide shows the foreignresearch
reactor spent nuclear fuel shipnments to date. |It's
actually not updated. It shows 24 shipnents. The
25t h shi pment shoul d be under the right side where it
says 20. It should say 21 shipnents to the Savannah
Ri ver site. | lost mnmy contractor who provided ne
graphic art support. So | haven't found anybody to
update this, and they own the graphics. So | can't
just go in and change it.

The next viewgraph shows a map wth
shi pnent s pl anned over t he next year. W' re expecting
fuel fromJapan. Mst of Japan's shi pnments go t hrough
the Panama Canal, and Japan ships enpty casks to
England for other progranms, and so while they're
shipping those empty <casks, they utilize the
opportunity of those shipnments, of those ships
transporting the enpty casks, and they'll put the
spent fuel on those casks and then store the fuel in
Engl and until there is a larger European shipnent
|ater in the year.

We weretrying toget fuel fromlndonesi a.

" m not exactly sure when we're going to be able to
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visit Indonesia. M travel was with the Assistant
Secretary for approval when the Friday before the
Sunday bl ast occurredin Bali, so our travel plans are
on hold until we hear fromthe enbassy i n Jakarta. W
are also working wth South Korea who's very

interesting in returning fuel under the program And

then we'll have a shipment from Europe in 2003 al so
that will include fuel from Gernmany, Austria and
France.

Shi prent pl anni ng and execution. W work
very closely with DOT and NRC. W enjoy a strong and
positive working relationship with our DOT and NRC
col | eagues. W | ook to themfor support of |icensing
of the transportation casks. Many of which conme in
are foreign casks, sothey'recomnginwthaforeign
certificate of conpliance, so we've got to them
revi ewed and get the license applicationinthe United
States, the certificate of conpliance.

And then identification of suitable
transportation routes for this material, route
appr oval for transportation, over si ght of
transportation activities, support during shipnment
execution, transportation planning and stakehol der
outreach. DOT and NRC play critical a role in the

successful inplementation of several missioncritical
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DCE shi ppi ng canpai gns.

And on this next slide, for those of you
who have not seen a spent fuel cask, ours are snaller
t han t he ones Al ton was showi ng you, and there will be
a slide later that will give you sone perspective of
the size of these casks. This is a cask with the
basket renoved, and this is a cask from Japan, and,
actually, this is one of the casks that will be seen
hopeful | y next year when we get the shipnment in from
Japan of TRI GA fuel. On the outside of the cask
there are what they call cooling fins to cool the
casks.

And in the next slide, this is the basket
that's inserted into the cask. Each one of those
cells hol ds one of the TRI GA fuel assenblies. Andthe
baskets are made specifically for the fuel. Wen the
fuel gets to ldaho, in this instance, I|daho wll
renove the fuel and the basket and then place it in
dry storage underground. In relation to that, the
Savannah River Site stores fuel, the MR fuel in
basi ns. And so Savannah River is what's storedinthe
basins. ldaho's TRIGA fuel is dry stored.

The spent fuel shipnent pl anni ng, the fuel
casks arrive at naval installations and are

transported to either the Savannah Ri ver Site or | daho
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based on the fuel type. Again, for Savannah River
Siteit's the MIR fuel, the alum num based fuel, and
for Idaho it's the TRI GA fuel.

Recei pt of TRIGA fuel on the east coat
occurs about once a year, and this results in a cross-
country shipnent transport. And this wll occur
because we, as | said, 95 percent of the fuel is MR
fuel, so alot nore of our shipnments include MIR-type
fuel. One of the countries will conme forward and say,
"We've got sonme TRIGAthat we'd |i ke sent on your next

shipnent,” and so to increase efficiency we typically
| ook for multiple casks fromnultiple countries and
bring this fuel in. W try to get as many casks on a
ship as possible.

Rout e sel ection is governed by NRC and DOT
regul ati ons. It requires shipper to mnimze
radi ol ogical risk, and mnimzing time in transit
m nimzes the radiological risk. Thisis the picture
that | prom sed, showwngalittle bit of a perspective
of the size of the cask. This is the Japanese 18.5T
cask i n t he Savannah River Site's decon facility after
recei pt and unl oadi ng of the cask.

Sonme of the key facts for cross-country

shipments, they're highly interactive canpaigns

i nvol vi ng ext ensi ve conmruni cati ons anong al | | evel s of

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

439

government, |local and state as well. W receive a
hi gh | evel of public and nedi a awar eness, we stay very
close in contact with our PR people who get a | ot of
questions from | ocal newspapers asking about
shi pments. So we've got a | ot of good gui dance that's
al ready been established that we release for the
shi pments so that people are nade aware of these
shi pnents that are com ng through.

Canpai gn pl anni ng and executionis simlar

from shi pment to shipnment, although sone approaches

and participants are different. And this conmes to
pl ay when the routes change. We can use several
routes for those cross-country shipments. Cr oss-

country shipnment planning is a year-long advanced
pl anni ng process. W work with the foreign countries
ontimng, |icensingissues, casks, we col |l ect data on
the fuel, select and schedule the casks, select
transportati on services contractor.

There's a Cross-country Transportation
Wrking Goup, which was formed and tasked wth
devel opi ng and mai ntai ning a transportation plan for
conmpleting the cross-country shipnments in a safe
efficient nmanner. And on those Cross-country
Transportation Worki ng G oup i s our nenbers froml ocal

| aw enforcement as well as state protection.
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Rout e eval uati on and t he sel ecti on process
occurs for reach cross-country shipnment, and
transportation and security plans are al so devel oped
for each shi pnent. This shows the interstate hi ghways
that are used, the three potential routes which were
identified in 1999, and they' re reeval uated each year
for a shipnment canpaign to route the materi al between
South Carolina to Idaho.

We've conpleted three cross-country
shi pnents successfully. The first was in August of
1999 when we had five vehicles, one cask per vehicle
encl osed in an |1 SO contai ner by truck, 446 TRI GA rods
fromRomani a, Slovenia, Italy and Germany. The second
cross-country shipment was conpl eted in July of 2000.
Thi s was one vehicl e, one cask, 90 TRIGArods fromthe
Uni ted Kingdom And the third cross country was
complete in July of 2001. There was no TRI GA f uel
t hat was schedul ed to come into the United States in
2002, and in 2003, we're currently considering fue
from R kkyo University in Japan. That woul d be one
cask from Japan and the cask that was shown in the
pi ctures preceding.

Sone of our planning considerations, DOE
requests data on road condi ti ons, planned construction

and takes this into account in evaluating routes

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

441

t hrough every potential corridor state before routes
are selected. DOE works with states and tribes to
identify and resol ve, where possible, construction,
congestion, timng, escort and training issues to
ensure safety. And DCE will continue to work with
state and tribal officials to address planning,
safety, response and st akehol der concerns.

Sone of our |essons |earned, issues and
chal |l enges, inspections and escort |ink-ups and
avoi di ng rush hours are all tinme-sensitive events. Up
until the NRC s central conpensatory measures, spent
nucl ear fuel had to be escorted only when going
t hrough popul ations of 100,000 and greater. Ve
haven't had a shipnment since the new order's been
pl aced, but sonme of our past experience in having
escort link-ups with state hi ghway patrol did give us
concern on one occasi on when t he state hi ghway patr ol
wasn't at the safe haven to neet the shi pnent on ti ne,
and so the state highway patrol at the other side of
t he border had to wait for the state highway patrol to
neet them

But this causes a cascadi ng effect then,
because these shipments are planned. W give
notification to the governors seven days in advance

that we're transmtting this material through the
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state, and when we fall behind in one state it just
falls into the next state. W do want to avoid rush
hours, so sonetinmes a two-hour delay in one state can
end up as a 12-hour del ay, because you' ve now got rush
hours that you al so have to avoid.

Several planning areas need to be nore
clear, consistent andtinmely. Route approvals, change
in plans, information dissem nation and then, for
exanpl e, the change in designated rush hours in one
state was not dissem nated to DOE. \Wen DOE was two
hours outside of arriving in a state, we found out
that the state had changed their rush hours, and we
had to wait until rush hours was over before we could
proceed goi ng through that state.

Dat es, tines and shi p nanmes are consi der ed
Saf eguards I nformation by the NRCregul ati ons. W' ve
al so found that these equival ent neasures do not
necessarily apply in foreign countries, some of who
have openness policies, and nuch of this information
can be found on their web sites in their regulatory
equi val ent bodies of NRCin foreign countries.

Current i ssues and chal | enges, identifying
certification needs and getting technical information
from the research reactor operators in the foreign

countries to support reviews of casks early in the
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shi pment pl anni ng process, cooperative planning with
states and tri bes has been good, but it's changing in
this newsecurity climte. W' ve heard fromnore than
one director of state honmel and security that they want
to be involved, and we're nore than happy to invol ve
t he state honel and security directors. W would |like
to work through their state contacts that we already
have establ i shed.

Security i ssues abroad may af f ect shi prent
schedul es and configurations, for exanple, when and
where vessels can pick up. And the Yucca Muntain
debate and decision in Congress rai sed awareness on
all spent nuclear fuel transportation. Numer ous
requests have been recei ved f ormreact or operators for
our program to extend the expiration date of the
policy. The United States at this tine has no pl ans
to extend the policy. And we're starting to see sone
geogr aphi ¢ chal | enges where scheduling is becom ng
nor e conpl ex as fuel is de-inventoried fromregionsin
the worl d, so we've got fuel where we' ve got naybe ten
assenblies in Peru because we've cl eared everything
out of that area. So that leaves us with sone
geogr aphi c chal l enges in the future, and we want to go
back and get as nmuch fuel as we can under the program

that's eligible.
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Two t housand t wo and beyond, spent nucl ear
fuel has been shipped safely in the United States by
DCE and by private entities for over 40 years. DOE
el ements at headquarters and in the field recognize
our Cross-Country Transportation Wrking Goup has
been, and will continue to be, successful. And we
want to continue to use what works. Every shipnent is
uni que and reveal s new opportunities for inprovenent.
The federal agencies continue to undergo bottom up
saf eguards and security reviews. W expect new ways
to work and new interactions, in particulars wth
yest erday' s Departnent of Honel and Security fornmation.
And t hen cooperative planning will enabl e DOCE st ates
and tribes to adapt to changing circunstances. And
that's it.

VMEMBER LEVENSON: Ckay. Thank vyou,
Maur een. Now we'll go on to Don Doherty who wll
cover experience in shipping Navy.

MR. DOHERTY: M nane i s Don Doherty, and
| work with Naval Reactors and have really for al nost
42 years. So, Kevin, we're hanging in there together.

The first couple of slides |I've got are
sone product advertisenents.

(Laughter.)

Soit's fairly clear what we do. And t hat
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is the total focus of what we do. There are corollary
and t hings that support it, but that's the purpose is
supporting the fleet. And our programinvol ves a | ot
of national security issues, a lot of classified
material. \When you get into spent fuel shipnents,
t hose are national security shipnents, and therefore
there are different sets of rules that go through. So
some of the things | want to show you that are
different reflect that.

The spent fuel cycle, upon refueling and
defueling, all spent fuel is transported by rail to
t he Naval Reactors Facility on the INEEL site. That
is our central location for receiving the fuel, for
handling it, for inspecting it. One hundred percent
of our fuel is inspected when it gets there. Sone of
it looking for sonewhat superficial damage, but some
of it is very detailed, including destructive
exam nati ons and det ai | ed di nensi onal probing. W do
that, one, to ensure that the fuel continues to do
what it -- to perform as it's supposed to in
operation, we don't get any nasty surprises, and
another main purpose, especially with destructive
work, is to make the fuel better, figure out how to
get nore lifetine out of it, get nore performance per

square inch of fuel area. And that's resulted in the
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original cores were operating for about two years way
back in the '50s that now they're operating for 30
years. And that obviously produces an awful |ot |ess
wast e, spent fuel to be handl ed.

This map looks simlar to other ones
you' ve seen, and there's been sone tal k about speci al
trains, dedicated trains, and | guess | wanted to
clarify sonething. The Naval Reactors Program does
not require special or dedicated trains, we have not
in our whole history. As has been correctly pointed
out, we'd have -- when there's been a nmajor schedul e
need, for instance, if we have the first core of a new
core type and we want to get it back to ldaho to
quickly get in and do some exam nation and get
confirmation right away that it's performng as it
shoul d, we will pay the extra cost to have a dedi cated
train.

The shi pnents cone fromfour | ocations --
well, really five. On the east coast, Portsnouth
Naval Shipyard is up between New Hanpshire and Mi ne,
technically in Miine, and then down in the Norfolk
area in Virginia, Norfolk/Newport News, there's a
private shipyard and there's a Navy yard. On t he west
coast, in Washington State, there's Puget Sound Naval

Shipyard fairly near Seattle. There's al so a shipyard
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out in the Pacific at Pearl Harbor in the Hawaiian
| sland. The spent fuel renmoved from ships in that
shi pyard i s noved back by ocean-goi ng shi p, specially-
rigged ship, and goes to Puget Sound Shipyard, and
it's shipped from there. All the fuel from both
coasts goes to Idaho, so these are rough routes.

And | say they're rough routes because we
allow the railroads to designate the route. And why
do we do that? The railroad is a closed system |If
we al lowthemto do this, they' re the experts, they do
the job right, they understand their system best.
They know where the track is good, where there are
certain problens, likethe heat problemwiththerails
we had here in Washington. |In the wintertine, they
know where the snow and the ice nay be. There may be
periods when rail lines are blocked, and as was
menti oned by Maureen, it is desirable to nove this
fuel as quickly as possible, and we feel the railroads
are in the best position to do that, and that's what
we' ve been doing for the | ast 45 years.

Al so, in tal king about dedicated trains,
we ship by regul ar rate service. W do not, as | say,
pay for special trains, so our spent fuel could be on
a special train, and there are many tines when it is,

there are other tinmes when it's sitting in a train
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with general freight. Again, being a national
security shipnment, we're not tryingto drawn attention
to our shipnents, and when they're in atrain of 60 or
40 other cars, they don't get much noti ce.

And ny nunbers differ, as was pointed out
bef ore by Kevin or whoever, that we say 742 shi pnments
were made in the last 42 years. Those are casks,
t hose are not -- | was sitting here when you did that,
and | was thinking, gee, what's the right nunber for
novenents, and | think it's -- | came up with between
300 and 400, so I'mnot going to argue with your 400
numnber .

Next slide shows a picture, now | just
told you about we don't always use dedicated train.
That' s obvi ously a dedi cated train. As you get cl oser
to the INEEL in Idaho, there really isn't nmuch other
freight going up in that direction, so typically
they're all that way.

There's another thing | need to nention or
' m going to be m sleading here. Can we go back to
therail route slide? In the east coast, we generally
nove in regular service because the railroads agree
with that. As | say, we have occasionally paid for
speci al service and dedicated trains -- we call them

special trains -- but at the transfer in the border of

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

449

Kansas and M ssouri, or whenever the transfer is to
Union Pacific for travel in the West, Union Pacific
chooses to usually use special trains, dedicated
trains -- not always, but usually. That is their
preferred nethod. And that's their choice, we have no
problemw th that, we just don't want to pay extra for
it.

MEMBER LEVENSON: As a t axpayer, | appl aud
you.

MR DOHERTY: Al right. This slide is
just, as | said, it shows the train and there are four
casks on this one. W don't usually have that many.
There are many trains that have just one, quite a few
have two, this shows four, | think our record is once
we had six. It was an injunction in |Idaho and we had
to clear out fuel that had been stacking up in
shi pyards, and we had six on one train.

The nature of the fuel is very rugged.
"1l get intothat alittle bit nore later, but it's
a very different kind of an animal than what you're
used to in terns of cormercial fuel. The containers,
of course, are robust, but that's probably no
di fferent than any ot her Type B cont ai ner, they' ve got
to nmeet the sane requirenents

Shi pping practice, we have two escorts
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with every shipnent. They're arnmed, and they are
active duty Navy people, they're extrenely highly
trai ned, they have done a | ot of security exercises
involved with what if sonmebody tries to take the
train, hurt the train, what are the kinds of things
you could do to foil the attenpt. The caboose, which
is at the very end there on the picture, and | have a
bi gger picture of it later, is where the escorts ride.
They have a nunber of conmuni cation systens avail abl e
to them They are in the -- people who nonitor
nati onal security shipnments know where this trainis
at all tines, at |east they know where the caboose is
at all tinmes, and there are periodic reports that the
escorts have to nake. |If they fail to make them then
that tells sonmebody sonething, and there are
appropri ate response nechani sms.

Next slide, a little bit nore about the
naval spent fuel characteristics. It is a solid
nmetallic fuel, it's not flammble, not explosive. |
can't go into a lot of real detail because it's
classified. I1t's built for conbat. It operates in
Navy shi ps which are supposed to continue to operate
to fulfill their function even when under fire, even
when depth chargers are going off. You don't want to

-- that's not the tinme you want to |ose your
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propul si on power when you're engaged with the eneny.
So they are very, very rugged so that they can accept
hi gh shock val ues. And since the crew, especially in
t he submarine, lives in this netal tube, under water,
for months at atinme, with an operating reactor, it is
a very strong requirenent of ours that there be no
fuel | eakage of any kind and that the primry cool ant
does not have fission products, they can't get up
t hrough sone sort of primary cool ant | eak or vent | eak
so that they contamnate the atnosphere of the
submari ne.

The punch line of all this, just because of the
way it's designed for its mlitary function, it is
very durabl e and rugged and suitable for transport,
can handle transportation accidents very well,
al t hough we' ve never had to test that.

Let ne talk a little bit nore about the
contai ners. The Naval Reactors Programhas al ways had
a very, very conservative design philosophy that we
design for extreme worst-case conditions. Qur
shipping container, that's the M140 shipping
container, is 14 inches thick solid stainless stee
walls, and it, of course, is a Type B certified
cont ai ner, NRC-certified container. Nor mal | y,

radi ation |l evel s al l owed by the transportationlimts
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are 200 nr per hour on contact or 10 nr at six feet.
We typically, when we neasure these, are about 3 nr
per hour on contact and about a tenth of an nr at six
feet. And these | won't tal k about but they are sone
of the criteriathat arerequired to be certified for
a Type B container. | think everybody in this room
has at | east sone famliarity with these, so |' mnot
going to really tal k about them

Shi pping practices nore specifically.
Because the fuel is very rugged and t he contai ners are
al so very rugged, we judge the shipnments are very | ow
risk, so we operate in such a way that gives us an
efficient operation at reasonable cost. And |
nmentioned they're national security shipnments, and
over the years with all those shipnments, we've had no
rel eases of any radioactive material. | think one of
the trains we were on had an accident at a crossing
many cars renoved fromwhere the spent fuel cask is,
and there was -- | don't know if there was any
personal injury. There was certainly no damage to the
containers or the rail cars or our casks. And that's
over 45 years.

This is a picture of the escort car |
nmenti oned, and the escorts -- at the top of the

caboose, there is that sort of cupolo at the top
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whi ch has wi ndows all the way around, and the escorts
are on duty -- there are two of them and they
alternate being on watch 24 hours a day, and there's
soneone up there who i s wat chi ng t he contai ners at al

times, day and night. And the escort car has to be
positioned cl ose enough to the containersinthetrain

t hat we have that visibility. If the train stops for

some reason, and escort wll get out and do an
i nspection. | nmean he doesn't go and check for | evels
but he'll just |ook, is there anything about the car,

does it have a hot box, is there any potential problem
that they ought to be advising the train crew of?
These are governnent -owned cars, both the escort car
and the cask car. W coordinate very well with the
railroads. Qur escorts comunicate with the train
Crews.

And we also, and I'Il talk a little bit
nore about this later, there was a di scussi on about
energency response. W do a |lot of outreach work on
ener gency response, partially becauseit's a national
security shipnment and we don't have the notification
kinds of interactions with states and tribes that is
common on ot her shipnents. W go out of our way to be
involved and to talk to the energency response

organi zati ons, the state organi zati ons on t he probabl e
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routes of our shipnents, and we conduct exercises,
accident exercises. Since 1996, we've run them on
both coasts, and we're currently planning one in
Kansas whi ch woul d i nvol ve energency responders. |'11
show sone nore slides on that |ater

Qur escorts -- let me go back to the
escorts for a second. Because of the nature of the
fuel and the container, if thereis an accident, we're
not particularly worried about radioactive rel ease.
Qovi ously, we all would want to prevent that, but we
understand our situation very well. Qur escorts are
trained to be helpful. You talk about first
responders, if our fuel is on a train, our escorts,
along with the train conductor, are the first
responders to quickly size up the situation. | f
there's an acci dent, our escorts have already call ed
it infromthe escort car before one of themleaves to
evaluate it. The other escort stays in the car to
make sure that the comunication is set up, and then
when it is set up, they have handhel d comuni cation
devi ces which they can carry around with them And
t hey assi st the people that are there. |If thereis a
crossing accident and a truck driver was hurt, then
they aretrainedinfirst aid, they have t he necessary

gear in the escort car and are prepared and woul d
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proceed to give first aid. As | say, summoning
assi stance that's al ready happened in t he escort car,
and |"msure the railroad al so woul d have done that.

And only after you | ook at the inmedi ate
consequences and nake sure people are safe that we
then go do a routine survey of the rail cars to
confirmthat there's no change in any of the radiation
| evel s. And once the state police, fire departnent,
whoever the responders in the area are arrive, they
woul d take over incident conmand, and our escorts
woul d assi st them-- put up "keep out" tape, whatever
they' re asked to do. Next slide.

Security energency response, if you had
somet hi ng ot her than an accident, if you had soneone
attenpting to do sone sort of mschief, sabotage,
steal i ng sonet hi ng, our escorts are trai ned to contact
whoever is needed to provide assistance -- |ocal
authorities, local police and, again, the nationa
security connections if that appears to be a concern.
They' re supposed to ensure the safety of the materi al
bei ng shipped, as | nentioned, and they have these
security exercises, which, by the way, they invite
railroad people, railroad police people tothem The
railroad fully knows what's being transported in our

shipments. It is the only prudent way to do it.
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And the others are fairly obvious, youtry
and keep sonmebody fromcontinuing to do the malicious
activity, although the Navy couriers are not trained
to go throw thenselves in front of the cask and be
shot with AK-47s. They are supposed to maintain their
own safety while still being able, with their handhel d
conmuni cators, to tell people what's going on. It's
very hard to i magi ne t hat you woul d be anywhere in t he
country where you could not, wth the Kkind of
conmuni cations they have, have assistance fairly
quickly to the site of the occurrence.

Peopl e have t al ked about terrorist attack,
it's come up fairly often. People have tal ked about
shaped- char ge weapons. | don't know how famliar
peopl e are wi t h such weapons, but t he expl osi ve charge
really occurs on the outside of the tank or bunker or
inthis case a cask, and you project a streamof very
hi gh velocity, very high tenperature particles which
cuts through t he si de of whatever you're trying to cut
through. |If you get intothe inside turret of atank,
you'll set off amrunition and the tank -- that's the
beautiful picture you see where the whole turret of
the tank blows off. But there's nothing to bl ow up
inside a spent fuel cask. It's inert material, it

doesn't catch fire, so you would and could drill a
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relatively small dianeter hole through the side of a
cask, even our 14-inch thick casks, and in the heat
and agitation of the event fuel would be danmaged
i nside, there woul d be a puff of radi oactive materi al
out. But there is no fire going on to disperse that
material. It would tend to be | ocalized. Obviously,
nmet eor ol ogi cal conditions can affect that, but it
woul d tend to be | ocalized. We think the significance
woul d be fairly low, and it would be a | ocal clean-up
j ob.

It's al so -- get phil osophical here for a
mnute -- it is not avery invitingterrorist target.
It has hi gh psychol ogi cal val ue maybe, but it is not
a -- there is not a large explosion, there are not
very | arge nunbers of casualties. It seens to us if
you were trying to plan that sort of a thing, this
isn't a very obvious target, but then I'm not a
terrorist.

Let me get back to the exercises | tal ked
about briefly. W've had two on the east coast, two
on the west coast -- actually, yes, two on the west
coast, and we're planning one in Kansas. W inviteto
t hose exercises just about all of the states on our
transportation routes. W invite themto send the

state representatives if they choseto. W go through
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-- our shipnments go through a couple of Indian
reservations. W invite them to send their fire
departments or police departnments. And we get a fair
response, although usually, not surprisingly, it's
fromthe states nore or less fairly cl ose by where the
exercise is.

And in an exercise, you have to sinmulate
alot, obviously, but for instance |l et nme give you an
exanple. The next slide is a picture of an exercise
that was held in Idaho, and you will see a sort of
jury-rigged bl eachers we built here with a sun cover
over it on the right. And those are people who cane
at our invitation fromvarious state agenci es who are
i nvol ved in enmergency response and they observe the
operation. The local fire departnment, |ocal police
department, state police were involved as players. It
was treated as a -- where the picture is being taken
there's a road and there's a road crossing there, and
we had a sinulated -- it was a potato truck in |Idaho
and it had actually had a very bad acci dent a week or
two before, and they towed it here to the edge of the
railroad crossi ng and even had t he bunper hangi ng of f,
and t he bunper theoretically derail ed one of the cars,
and therefore they played t hrough t he whol e exerci se.

The driver was injured, it was clear howthe escorts
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interact with the energency responders and i nci dent
control, and those have been very, very useful to us.

| think that really concludes what | had
prepared to say.

MEMBER LEVENSON: Ckay. Thank you. All
three of our DCE speakers are now fair gane.

CHAI RVAN HORNBERGER: | nust say that it's
an inpressive bit of experience on the part of
participants from DOE, and knowi ng DOE is such an
intimate agency with no stovepipes, | can infer that
the Yucca Mountain project has certainly conferred
with all of you to gain fromyour experience, and |
just was wondering if all of you could confirmthat
for nme?

MR HARRIS: | can fromthe viewpoi nt of
the Waste Isolation Pilot Plant Program Even the
Under secretary of Energy has nade public conment s t hat
Yucca Mountain project would initially nodel their
transportation programlike the WPP Program So t hey
are |looking at what we do. For example, we're
begi nning to negotiate -- we'll start the negotiation
of rail protocols with the western states. Before we
can begin that process and actually select a rail
carrier, we're going to be involving the Yucca

Mount ai n project, the Ofice of Cvilian Radi oactive
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Wast e Managenent or their newnane is -- | don't know
their new name that they' re being called, | guess the
O fice of Repository Prograns or sonmething |i ke that.
But, yes, we are coordinating with them

M5. CLAPPER: Actually, | thought the
Under secretary said he was goi ng to nodel the program
after our program

(Laughter.)

We have worked very closely with RW In
fact, the entire tinme that RWwas up on the Hill, all
of the &As that came through were sent through with
our O fice since our staff's been working very cl osely
in response to those (8&As. Since our prograns are
viewed as the active and successful transportation
prograns in DOE, we can hel p answer those questions.

MR. HARRI' S: And, actually, ny col | eague,
Maureen, is probably correct. |'mnot going to -- |
had heard this statenent. But, anyway, so |'m not
speaki ng on behal f of the Undersecretary of Energy or
t he Deputy Secretary of Energy, so | stand corrected
by ny col |l eague. W can say one thing, though, that
t he Department of Energy is interested in conducting
its shipnents safely and workingwith |l ocal, state and
federal officials and tribal officials to make these

shi pments occur safely. And so whatever experience
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base that the Departnent has we'll use that base in
what ever future transportation prograns that cone
onli ne.

MEMBER LEVENSON:  Hopefully you're both
ri ght because the prograns are different. The foreign
reactor fuel involves shipping heavily shielded
materials, et cetera, whereas the WPP Program is
essentially unshiel ded materials to date but a | ot of
experience on road transportation, so there's really
di fferent experience, and hopefully it will all feed
into the system

MR. DOHERTY: The Naval Reactors Program
is an active participating program and we shi p under
our DCE head because all spent fuel is owned by DOE
And we have been working quite closely with the Yucca
Mount ai n peopl e. W have shared all of our experience
inalot nore detail than | was able to get into here.
We have had people from Yucca Muntain who are cl ear

and fully understand the nature of our fuel and the

nature of our shipping practice, which will not be
directly applicable, I understand. And we have had a
ot of interaction with them In fact, when this

nmeeting is over 1'mgoing to the airport to get on a
pl ane to go to Las Vegas and because we go down there

three or four tinmes a year and spend tine
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conmuni cati ng back and forth as to what we're doing
and what they're doing. Alot of that is ainmed at the
naval fuel actually goingin Yucca Mountain, but there
is also the interaction on transportation, and they
have been interested in sone things, and we have
shared sone design features, and | think sone of the
features on their di sposal package are actual |y goi ng
tobealittle bit different because of sone of those
interactions. So, yes, we recogni ze the inportance,
and we much want people to listen to us. W just
can't tell themas nmuch as we'd |like to.

MEMBER  LEVENSON: el |, I t hi nk,
incidentally, | want to express appreciation on the
part of the Commttee for your being here. It wasn't
very long ago i f we had invited sonebody to cone tal k
about Navy fuel, we would have been stiff-arned and
said everything is classified and we can't tal k about
it. And we really do appreciate -- we understand a
lot of it has to remain classified, but we do
appreci ate your making an effort to extract what you
can tal k about.

MR. DOHERTY: This is the kinder, gentler
naval reactor.

(Laughter.)

VEMBER LEVENSON: I know the origin,

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

463

Ri ckover was a student of m ne.

MR. DOHERTY: Well, | was, unfortunately,
a pupil of his.

(Laughter.)

MEMBER LEVENSON: Ray?

VI CE- CHAl RVAN WMER: | was just curious
to the extent to which types of people on this side of
the table talk to the people on this side of the
t abl e.

MR. HARRI'S: Frequently. Actually, | see
Kevin at many of the neetings | go to when we neet
with the western states and the southern states on
transportation protocols related to the WPP
shipnents. So we're not strangers to each other or
strangers to the Nuclear Regulatory Conm ssion and
their staff.

VI CE- CHAl RVAN  WYMER: Do you have
regul arly schedul ed neetings?

MR. HARRI S: Yes. Actually, with the
Nucl ear Regul at ory Conmm ssion, we're actual |y neeting
with themtoday in this very building on some of our
packagi ng.

VI CE- CHAI RMAN WVER: | was t hi nki ng about
coordi nation

MR HARRIS: Yes.
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VMR, BLACKWELL: We coordinate -- | can

speak for FRA -- we coordinate regularly with the
Depart nent of Energy on Marines with foreignresearch,
with the WPP. | go to all these coordinated tech
wor ki ng group neetings, the state neetings, we're
constantly in constant e-mail contact. |In fact, ny
boss is often kidding nme that | work nore for
Departnent of Energy than | do for Departnent of
Transportation, but that's -- we coordi nate and we' ve
been doing this since '92.

VI CE- CHAI RVAN WYMER:  Thank you.

MR DOHERTY: Naval Reactors, since |
can't be left out, also participates in the
transportation forumof the gatherings of the various
people around the country periodically. We
participated very actively in the transportation
protocol work that DOE was devel oping to try and meke
all parts of DOE shipnents, to the extent practical,
kind of look the same and do things, practices,
notifications, we're talking about radioactive
acci dent assistance and that sort of thing. And those
have all been codified now, and I think a manual was
i ssued. It's not called protocols anynore, it's
called -- | don't renenber the nanme, but there is a

manual which i s nowissued, which is supposed to be a
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much nore  consistent set of requirenents,
notifications in case of accidents and that sort of
t hi ng.

MEMBER GARRI CK: One of the popular
phrases of the day is public outreach, and all of you
mentioned it, and all of you indicated that you have
t he prograns and activities and drills and what have
you i n the name of public outreach. |'mvery curious
as to what the response has been, what the reaction
has been, whether it was needed, where you do it a |l ot
does it make any difference, has there been a public
probl en? Wuld you each care to comment on that a
little bit?

MR. DOHERTY: | mentioned sone of the
t hi ngs we do. CGoing to the periodic nmeetings with the
ot her people that are involved in transportation is
anot her thing. We have nmde presentations quite
simlar to what | just did there. A lot of people
know Ray English in our programwho has been running
the transportation side of it for a long, long tinmne.
And he knows a |l ot nore of the details than | do, but
since | was here in Washington it was easier for ne.

And in terns of problens with the public,
by and | arge, no. W do a lot of outreach things. W

have a site |like a shipyard or our prototype reactor
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site. People actively go out and neet the people in
the state government at their own volition -- "Hey,
|"mso and so. This is what we do. Wuld you like to
come down and take a | ook around and we can show you

how we do these things," upto and including the state
| evel. And the response has been very, very good.

| think, probably naive, but | think we're
fairly well regarded in that connection as doing
t hi ngs right and comuni cating clearly and honestly.
When we say sonething it's the truth and you can count
on it. And we're consistent, if we promse we're
going to do sonmething, we doit. Are we perfect? No.
But we try very hard to have that outreach go on. The
same is true of the |ocal energency responders and
stuff in the area. That wasn't always true, as was
poi nted out, ten years ago or 15 years ago but it is
now.

MEMBER GARRI CK:  Well, the reason we're
very interestedinit is the Yucca Mountain project if
you go into the field, so to speak, you go to Nevada
and you talk to citizens, you get the sense that
transportation i s one of the nunber one -- perhaps the
nunber one issue. And so whatever outreach DCE has

had so far in that arena has not been very effective

in noving that off the table as sonmething that the
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public has great concern over.

And | was just curious fromthe -- |I'm
very anxious to extract fromthe experience base the
maxi mum we can about issues that we're anticipating
wi th Yucca Mountain. So | was very anxi ous to know i f
there was simlar kind of problens in your prograns
and whether or not your outreach prograns were
successful and whether or not if they were successful
you were offering counsel and advice and assi stance
and comunication with the Yucca Muntain project?

M5. CLAPPER | think our outreach
prograns have been very successful, and | kind of | ook
at it froma top-down approach with our Public Affairs
officers workingwithus. And |'mw th groups like --
| had nmentioned the Cross-Country Transportation
Wir ki ng Group, which has the state contacts that are
-- the ones that are going to be actually out there
doi ng inspections of the trucks and escorting the
trucks and acting as the first responder.

But as kind of a m ddl e | ayer between the
Cross-Country Transportation Wrking Goup and then
the Department of Energy, we've got the regional
groups, the Mdwest Council of State CGovernnents and
Sout hern St at es Energy Board. These groups, there are

four of them the Nort hwest State Governments as wel | .
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There are four of these groups and t hey have neeti ngs
annual ly, they constantly ask for Department of
Ener gy, Department of Transportation, NRC to
partici pate and gi ve updat es on t he shi ppi ng prograns.
And they've told us over and over, "W |ike what we
see, we | i ke howyou guys are doingit, and we want it
to continue.” So they seem to |ike how we've
interacted with them what has been provided, and |
ook at it as a positive.

MEMBER GARRI CK: Have any of you
participated in any of the public forums on Yucca
Mountain on this topic?

MR HARRIS: Not on Yucca Muntain, at
| east | haven't.

MS. CLAPPER:  No.

MR. DOHERTY: W were active in the --
well, not active, it was a DOCE lead but the
envi ronnent al i npact statenent hearings went on for a
nunber of years. There were public neetings all the
way around the country and many in the |ocal area in
Nevada, and we were avail able for those neetings. W
were seldom called on very nmuch, but we were
avai |l able, we had material. They have a nmuch nore
difficult problem

MEMBER GARRI CK:  Yes. Ckay.
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MR. HARRI S: | could also give sone
per spective on our outreach programand our success in
t hat al so. Much |ike Maureen, we use a regional
pl anning process and working with these regional
groups |like the Western Governors' Association, the
Sout hern States Energy Board, we've been able to
| ever age not only havi ng DOE and our contractors speak
about the safety of our transportation program but
al so working with these various groups and the tri bal
groups, we've had thembe able to go out and speak to
their constituents directly. So there is not only
hearing the federal government say one thing but
hearing it echoed by the state and | ocal officials has
hel ped us in our public outreach program

We've been shipping since 1999. W
started with one shipnment per week. W' ve had our
hi ghest rate in recent past this sumrer when we got up
to 29 shipnents per week. So as the level of
shi pments have increased and people are nore aware,
it's alnost like, oh, there goes another WPP
shi pment, t he nedi a has st opped tracki ng and fol | owi ng
every tine we do a shipnment. The only tinme when we
see a flux of newactivity or newrefocused energy is
when we open a new corridor. And if you saw, we're

primarily just working on this Idaho to New Mexico
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corridor, down from Hanford, Washington State. So
really the folks in this corridor have seen us and
they're confortable with it. Wen we open new
corridors we expect there m ght be aflurry of renewed
public interest, and it will be an opportunity for us
t o do sone outreach and working with these fol ks unti |

they get a confort |evel.

MEMBER GARRI CK: Thank you. | have a
couple nmore if | can. You spoke about dedicated
trains, that always gets ny attention. You al so

mentioned that you didn't pay for them and while ny
col |l eague said this was happy news from a taxpayer
standpoi nt, | suspect to stockhol ders of the railroads
it's not so happy news. Can you share with us do you
know anyt hi ng about the difference inthe costsif you
were to pay for thenf

MR. DOHERTY: | have sone old nental
nunbers, and | am very reluctant to put them out
because they' re pretty ol d and t he val ue of the doll ar
has changed quite a bit.

MEMBER GARRI CK:  No, |'mthinking maybe
just on a percentage basis. Yes, just a percentage
i ncrease of a dedicated shipnment versus a regular
train shipment. 1| don't want to put you on the spot.

MR. DOHERTY: No, no. You're |ooking for
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order of -- | mean that kind of a thing, and it's not
-- it would not cause an order of magnitude increase
in shipping costs. | mean we pay -- we have very
heavy casks, so we pay a fair amount --

MEMBER GARRI CK:  Yes.

MR DOHERTY: -- for the shipnent.

MEMBER GARRI CK:  But an order of magnit ude
is a big nunber

MR. DOHERTY: Yes, and we're not anywhere
near that. | nmean | would hesitate to even say it
woul d doubl e the cost, but | don't know that.

MEMBER GARRICK: All right. Thank you.
Let's see, | have sonething else that | wanted to --
oh, you spoke of fuel exam nation. VWhat was the
princi pal purpose for doing the fuel exam nation at
the end of the shipnments?

VR, DOHERTY: It's primarily -- | mean
every fuel cell is examned -- | nean this is not |ab
coat technician kind of detail ed exam nation but in a
water pit at the NRF, Naval Reactors Facility, in
| daho, using TV caneras, using binoculars, using
mrrors, there is an exam nation of all accessible
surfaces just to | ook for anythi ng unexpected. | nean
it's a done exam nation in that sense that it's

confirmatory, | nean it's good. A good result is if

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

472

you see nothing at all out of the ordinary. \What
you're looking for is sonmething different, and we
occasi onal | y do see sonet hi ng whi ch upon i nvesti gation
we conclude, well, what is that red stain and upon
getting sone sanples and doing sone exam nations
conclude it's --

MEMBER GARRI CK: Wl |, the reason | bring
it up is one of the issues in Yucca Muuntain is the
ability to take credit for cladding and al so anot her
i ssue i s the assunptions that are nade about a certain
nunber of either casks or fuel that is flawed or
damaged or what have you. And | was quite curious as
t o whet her or not what you do do in the Naval Reactors
Program woul d gi ve any insight or guidance on what
m ght be done in the comercial fuel that would
enhance confidence in the quality of the fuel and
t herefore i npact the performance assessnment. But it
doesn't sound like it's that kind of an exam nati on.

MR. DOHERTY: Not checking every one but
the way we operate the reactors on ship we are
continuously -- not continuously, but very, very
frequently sanpling the primry cool ant and | ooki ng
for any indication that there has been any sort of
fission product |l eak. There's always alittle bit of

trapped uraniumin cladding and you' re going to get
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some fission products fromthat, but you go to base
| evel and what you're | ooking for i s sone i ncrease and
rate of increase whichis just unexpected and we don't
see it. So you end up starting with the assunption
that you don't think there's a problembut you still
do the exam nation because you can.

And you might -- if thereis a fuel defect
of any significant size, there would typically be sone
sort of indication where the water flow | eaves the
nodul e. The Zircaloy material, uranium wll tendto
accel erate corrosion, and there could be other
deposi tion products. There m ght be a stain you woul d
see or sonething. But it isn't really done for that
and we certainly can't argue it's 100 percent
effective for that, but we do the -- you know, we t hen
sel ect some and do extrenely detail ed exam nations
constructively and doing sectioning and polishing
sur faces and wor ki ng our way down, just verifyingthat
there's no process -- that thecliff isn't very cl ose,
the cliff is far away.

MEMBER GARRI CK:  Final questionis --

MR. DOHERTY: And let ne just explain.

And comrercial fuel, the whole phenonenon is
different. The nature and the construction of the
fuel assenbly is different. There are corrosion
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phenonmena t hat can occur inthe conmercial fuel. It's
not in our fuel type because of the classified nature.

MEMBER GARRI CK:  Ri ght. You had nenti oned
t hat when you have sone sort of an event on a train
shi pnent and you tal ked about the activities of the
security people, the escort people for the shipnent,
and had i ndi cated that kind of the last thing they do
is check the radiation | evel s around the casks. But
my point is don't you have permanent radiation
nonitors on these trains?

MR. DOHERTY: Not to nmy know edge. You
have a cask which has been seal ed and checked t hat
it's seal ed and checked that it's airtight. You have
had no events occur. You' ve had a trenendous anount
of experience with these casks. W haven't had t hem
cone out to Idaho and upon inspection find that, oh,
gee, that nust have started | eaki ng somewhere back in
|l owa. We just have never had anything like that.

MEMBER GARRI CK: | was thinking of
something with the special caboose, that you n ght
have sonme sort of a --

MR DOHERTY: One could conceivably do
sonmet hing there, but to the best of ny know edge we
don't doit. But there are -- |I'mal nost certain we

don't do that.
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MEMBER GARRI CK:  Okay. Thank you.

MEMBER RYAN: All the good questions have
been asked.

MEMBER GARRI CK:  You al ways have one nore
good questi on.

MEMBER RYAN. Well, | was going to add
fromny own experience on trucks, for exanple, very
often drivers will be trained to verify on their
routine stops that the DOT requirenents are still
being net. So that's conmmon in truck traffic. I
don't know about rails, but it is quite common on the
| ow- | evel waste side. So maybe sonmething like that's
happening with the train folks, | don't know

MR. DOHERTY: | think the train crew has
responsibilities in that connection too --

MEMBER RYAN:  Yes.

MR. DOHERTY: -- to do inspections of the
whol e train.

MR. BLACKWELL: The train crew does not
have any training or responsibility to conduct
radi ol ogi cal exam nati ons.

MR DOHERTY: No, | know that.

MR, BLACKWELL: Oh, | thought you were
tal ki ng about just for radiation.

MEMBER RYAN: Yes, | know. Typically, in

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

476

truck transport inthe U S alot of tines if it's a
dedi cated wunit, that the drivers wll have the
training and they will verify DOT neasurenents and so
forth.

MR BLACKWELL: The requirenent for a
train crewthere's nothing that would require themto
have the know edge, the expertise to conduct a
radi ol ogi cal -type inspection. They w Il conduct
i nspections for securenent, meking sure the cars and
the breaks are routine type inspections but not in-
dept h radi ol ogi cal inspections of radiation |evels or
anything like that, no.

MEMBER RYAN: And all that's just really
vi sual .

MR, BLACKWELL: Correct.

MR. DOHERTY: No. | didn't nmean to inply
that they did -- they are | ooki ng for sonet hi ng about
t he car whi ch m ght produce an acci dent somewher e down
t he road. They are not worried about -- we do
periodic inspections on the route at various timnes
when there's an opportunity to do so, but that is not
-- there is not you' ve got to stop the trainto do it
every so often, no such requirenent, nor do | think
t here shoul d be.

MEMBER LEVENSON: | have a couple of
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qguestions. Have there ever been any -- in these plus
or m nus 400 shi prents, have there ever been any cases
where the escorts were needed? Now, | don't mean t hey
were helping out when the train hit a bus or
somet hi ng, but was there ever a case where t hey needed
because of the shipment?

MR. DCHERTY: |"ve never asked that
guestion. Inthetinme | have been associated withit,
| have never known an occurrence where they were
needed. | have a col | eague of m ne here who has sone
experience also. Wuldit beall right if | asked him
if he's had any experience?

MEMBER LEVENSON:  Sure.

MR GRIFFITH: Tom Giffith, Nava
React or s. To ny know edge, we've never had the
couriers do anything. 1've only been working in the
area since '94, so that's all | can speak to.

MR. BLACKWELL: | can add one thing, and
that's from personal experience. | don't knowif it

falls under the headi ng of "needed" but there was an
i ncident we know of involving one of our inspectors
who recogni zed what the shi pnment was in a regul ar con
sys and was approaching the cask to do a visual
i nspection, and he was chal | enged and st opped by the

security personnel.
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MR. DOHERTY: |'maware of that, yes. And

they do that 24 hours a day, even if you're in a
shipyard. And if there is anything that is perceived
as being out of the ordinary, they make sure they
under st and.

MEMBER LEVENSON: On t he Research React or
Fuel Program a couple of questions. From what you
said, | gathered this program is limted to the
hi ghl y-enri ched urani umand research reactor; is that
correct?

M5. CLAPPER: No, that's not correct. The
programdi d not want to provide a di sincentive by only
accepting HEU, so the program accepts HEU and LEU.
However, a country has to agree to convert their
reactor from high-enriched uranium to |ow enriched
before we woul d take their fuel.

MEMBER LEVENSON: But you will take back
t he LEUSs.

M5. CLAPPER Correct. The 20 netric tons
that were in the EIS in the environnment inpact
statement, five tons of that was HEU and t he r emai nder
bei ng LEU.

MEMBER LEVENSON: | gather it's not in
your program but is there a simlar programfor power

reactor fuel of U S. origin exist in some countries?
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M5. CLAPPER:  No.

MEMBER LEVENSON: No, neaning there's no
program or you don't know?

M5. CLAPPER: There's no program that |
know of .

MEMBER LEVENSON: Oh. | have one questi on
related to the WPP shi pments. You said that sone of
the stuff that's out there potentially high hydrogen
generation so it mght have to be repacked or
somet hi ng before it can be shipped to WPP. | assune
that high hydrogen generation neans either high
pl ut oni um or pl ut oni um 238.

MR HARRIS: You're correct.

MEMBER LEVENSON: I n either case, if it's
hi gh enough to be a hydrogen problem is it also high

enough to be a neutron source problen?

MR HARRIS: | can't actually respond to
t hat part of the question. | believe the answer is --
actually, | know the answer is no to that. But, for
exanpl e, we've gotten -- | can give you an exanpl e of

how we' ve wor ked wi t h t he NRC and gotten some gui dance
on what we could do for 2,000 drunms of this what we
call high-wattage waste at Los Al anps National
Laboratories. Just recently the NRC has all owed us to

| ower t he shi pping period, because ri ght now under our
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60- day conpliance for the TRUPACT-11, we have 60 days

in which we'd have to open a cl ose TRUPACT-11 because
of the hydrogen and the acid buildup. Well, we were
abl e to denonstrate t hrough cal cul ati ons and nodel i ng
that we could safely ship these 2,000 drunms from Los
Al anps, New Mexico down to the Carlsbad facility
wi t hi n seven days. And so therefore they [owered this
val ue and we had an agreenent so that we coul d nake
t hese shi pnments, and we plan to start these shipnments
| ater this year

MEMBER LEVENSON: But has sonebody | ooked
specifically at the neutron generation issued from
t hese?

MR. HARRIS: | amnot aware of that, sir,
but | could ask that question if that's of interest.

MEMBER LEVENSON: | have one generic sort
of question that's of interest to me, but |I'm sure
that none of the three of you are probably in a
position to answer it, but 1'Il ask it anyway. W're
interested in trying to get a feel if sonebody has
never done anythi ng, then you have |limted confi dence
it could happen. Sonething' s been done 1,000 tines
with no problens, you start getting a little nore
confi dence. | think that the actual nunber of

shi pments invol ving nucl ear weapons is at |east an
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order of magnitude nore than the total of all of the
ot her DOE shi pnments that you' ve tal ked about. Do you
think it mght be possible to get such a nunber? No
details, no routes, no where they go, no anything,
just a nunber for how many shi pnents there has been,
because the total nunber of shipnents with no
incidents is something that is helpful in gettingthe

sense of confi dence.

MR. DOHERTY: | can try and get that for
you. | don't know that | can get that for you
MEMBER LEVENSON: | under st and.

MR DOHERTY: But | can at |east ensure
that the right people are going to be asked. |'mnot
going to be able to get that going next week.

MEMBER LEVENSON: Well, you know, since
very few submarines or carriers or airplanes | and at
Pant ex, we know there's sonewhere between 20, 000 and
30, 000 bonbs that existed. Clearly, there are tens of
t housands of shipnents, and the question is is it
20,000, is it 50,000, is it 100, 0007?

MR. DOHERTY: | think your perceptionis

correct. | have no idea what the nunbers are or how
avail able they are to get, but I will attenpt to do
t hat .

MEMBER LEVENSON: Ckay. Staff have any
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guesti ons?

MR. KOBETZ: This one's for Don. It goes
back to one of your slides about the shipping
contai ners and their design requirenents. And one of
the statenents is that it can withstand t he equival ent
of a 60-foot drop onto a reinforced concrete surface?

MR. DOHERTY: Yes. | always have to
explain that. That was an analysis -- | nean the
requirenent is, of course, a 30-foot drop onto an
unyi el di ng surface, and you go do the energy transfer
and t he anobunt of energy that goes i nto deformati on of
the -- that has to be absorbed in the deformation of
the container. And, obviously, if you use a real
surface, even one that is perceivedto be fairly hard,
t hat nunber goes down. And our analysis showed that
it went down by about a factor of two. Well, wait a
m nute, no, that's wong. | nean | can't tal k about
energy in that connection, but the height would
approxi mately doubl e. | don't have that, and I
couldn't lay ny hands on it very easily right now, in
fact, 1've often wondered why | leave that in the
slide. 1 think l've got toget ridof it. But wedid
that in good faith and that's what we show, because we
ask the question ourselves, what does that mean in

terms of real surfaces, and that was the nunber we
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cane up wth.

MR KOBETZ: That's the big difference.

MR. DOHERTY: It gives you a bit of a warm
fuzzy.

MR.  KOBETZ: It's not necessarily
unyi el di ng.

MR DOHERTY: Yes. | mean there are no
unyi el di ng surfaces.

MEMBER LEVENSON: Any ot her people have
guesti ons?

MR, HOLT: Mark Holt, Congressional
Research Service. | have a question on the shipnents
of the naval reactor spent fuel on the regular trains
regardi ng security. That canme up yesterday whet her
you have any ki nd of arrangenent for naking sure that
your cars go straight through or do they end up
sitting around quite a bit of the tinme. How does that
affect those issues?

MR. DOHERTY: Well, we have -- as | say,

the escorts are there all the tinme, and they al so are

charged with trying to nmake sure that our -- to the
extent that you can do on arailroad -- arailroad' s
a closed system and there are certain -- you know,

it's very, very, very hard to keep noving all the tinme

for alot of conplicated reasons. But to the extent
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that they' re able to expedite novenment, they do that.
| nmean if they are in a -- for instance, there's a
switching where one train -- a train comng from
sonewhere here i s being reassenbled in a yard so that
sone ot her cars are bei ng added because they' re goi ng
t he sane place where the train i s going.

VWhile that's going on, if that isn't
proceeding fairly expeditiously, they will use their
connections and their ability to comuni cate with the
railroad people, the train people and t he peopl e t hat
run the yard to try and attenpt to expedite the
process. So can we assure that they nove at all
times? Absolutely not. | don't think you can find
very nmuch on the railroad systemthat you can get that
assurance, if anything, but by having themon board,
t hey have been very effective in noving our shipnents
faster than they woul d have ot herw se.

MR. HOLT: So you are reasonably able to
ensure that these regular trains go through, and you
don't see the need for a dedicated train for that
reason, for security reasons.

MR. DOHERTY: No, and as | said, there are
sonme security reasons why you are a lot |less visible
if you' renot inthe dedicated train that barrels down

the highline. There are two sides to that story, and
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when we get into Yucca Mountain there will be a set of
condi tions established for howshi prents of spent fuel
will go to Yucca Mountain, and we will have to take
that into consideration on our shipnents.

MR. BLACKWELL: 1'd like to say somet hi ng
here if | could. I[t's just from an inpression
standpoint. | hope no one here has the inpression
that if something is nmoving in a dedicated con sys
that it is constantly in notion. The con sys makeup
does not necessarily nean it never stops. There are
ot her factors that come into play.

MR HOLT: Thanks.

MEMBER LEVENSON: If there are no other
questions, |I think we'll take our break now, and we're
starting a fewm nutes early but let's get back a few
mnutes early and try to reconvene at 3:40.

(Wher eupon, the foregoing matter went off

the record at 3:22 p.m and went back on

the record at 3:41 p.m)

MEMBER LEVENSON: Let's get back to our
neeting, please.

Qur first speaker after the break is a
summary of wutility experience by Robert Kunita and
St even Edwards. Just introduce yourself, and then go

ahead.
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MR KUNITA: Al right. M name is Bob

Kunita. |I'mwth Progress Energy, and I'l| be making
t he presentation today. Steven Edwards had to attend
anot her neeti ng.

Progress Energy has service areas in North
and South Carolina and part of Florida. Under
Progress Energy i s Carolina Power & Light and Fl ori da
Pr ogr ess. As of the first of the year, we'll be
changi ng our nane to Progress Energy. So everything
w || be under that one nane.

Progress Energy has five nucl ear reactors.
The Robi nson plant is in South Carolina. It's a PWR
reactor started in'71. Brunswick Units 1 and 2 are
boiling water reactors |ocated in North Carolina and
started in 1974 and 1977. Crystal River is our PWR
pl ant | ocated in Florida. |t began operationin 1977.
Harris is our latest plant. It's a PWR reactor
| ocated in central North Carolina.

Today | want to focus on our reactors in
the Carolinas. W are shipping from our Brunsw ck
units in the southeast corner of North Carolina and
t he Robinson plant in the upper portion of South
Carolina to our Harris facility located in central
North Carolina.

Thi s slide shows a hi story of our reracks,
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and for our Brunsw ck and Robinson plants we have
reracked to t he maxi mumextent we feel practical. OQur
Harris facility startedabit later. It wasinitially
designed for four reactors. It shared one | arge fuel
buil ding, and that fuel building was essentially
completed. Only one of the four Harris plants was,
however, finished to conpletion.

Qur Robi nson plant is our earliest unit,
and we have processing contracts, which are to take
care of the spent fuel. But in 1977 when the United
States Government changed its policy regarding
reprocessi ng, we suddenly ran into a storage probl em

So in 1977, we enbarked upon the program
wherein we would transfer sone of the fuel to the
Brunswi ck site, so there was sufficient storage --
vacant storage area in the pool, so we could do a
rerack. Soin'77 we began shipnments to our Brunsw ck
units. Between 1977 and 1981, we shipped a total of
304 assenblies, 44 shipnents. Each of those were
singl e cask shipments.

We t hen proceeded wi t h reracki ng, and t hat
held us for a bit of tinme. But in 1989, again for --
need for additional storage, we began shipnents to our
Harris facility from Brunswick in 1989 and from

Robi nson in 1990. And at the present tine, we are
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still shipping fromRobi nson and the Brunswi ck Units
to Harris.

As of today, we have nmade 159 train
shi pnents, 3,473 assenblies, and 29,369 train m|les.
| have not included the enpty return trains, so if
you're interested in the nunber of trains, those would
doubl e.

Because we're a nuclear utility, we do
everything by very detailed procedures. We have
program |evel procedures, which define how the
shi pment programwor ks, and specifically howeach site
will handle their part of the job.

There are i nterface agreenents bet ween our
sites and with the support organi zati ons, procedures
for annual inspections of the cask, handling, | oading,
and unl oadi ng of those casks, and detail ed procedures
to select the field to assure that it neets the
certificate of conpliance requirenents.

We al so have procedures to make sure that
we provide the advanced notice required by NRC
regul ations to both the NRCand to the states to which
we transport fuel. And, of course, we have en route
energency and -- routine and energency procedures.

We own four of these casks. This is the

| F-300 spent fuel shipping cask. It wuses an
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i nt erchangeabl e basket, so we can reconfi gure the cask
for -- to ship either PAR fuel or BWR fuel

The cask is constructed of a stainless
i nner shell, depleted uranium for shielding, a
stainless outer shell, a water annulus for neutron
shiel ding, and then the corrugated outer shell.

These are the val ve box covers, and |'1|
tal k about those a little bit later. There's two of
them That provides for fluid and gas entry into the
i nner cavity. There are expansion tanks for the
neutron shielding in the annulus, and there are, of
course, valve box covers to -- so we can sanple the
fluid or change it, as need be.

The annulus is split intotwo conpartnents
-- the upper portion and the | ower portion. Here at
the lower left of the slide you can see the closure
head. It has -- this cask has integral inpact
limters and does not use the balsa wood inpact
[imter.

Thi s shows one of the | F-300 casks on the
rail car, and the encl osure has been slid back so you
can now see the cask. This cask is being prepared for
entry into the Brunswi ck fuel handling building. Once
we get it into the building, of course, we'd put it

into a redundant lifting yoke, and that consists of a
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cradl e you can see down here, and an upper part that
has hooks that connect to the lifting trundles.
Ei ther systemis capable of carrying the entire | oad.

W use this redundant yoke at our
Brunswi ck and Robinson sites, since the cask goes
right into the spent fuel pool. Once the cask is
| oaded and renmpoved fromthe pool, it is taken over to
this decon facility. This is at our Brunswi ck site.
There's scaffolding in there, and this is where we
finish torquing the closure bolts. W decon the outer
surface and prepare it to be placed back on the rai
car.

That's not the correct slide.

Each of our shipnents is inspected by the
U S. Departnment of Transportation, Federal Railroad
Adm ni strati on.

Next sl i de.

Once the shipnent departs, it is carried
in exclusive use shipment in a dedicated or speci al
train. Here you see the | oconotive, one flat car, two
cask cars, another flat car, and the caboose at the
end.

Next sli de.

Once it arrives at our Harris facility, we

reverse the process. The only difference is that at
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Harris we have a separate cask pool, so we don't need
t he redundant yoke.

Next sl i de.

W have a wel | -defi ned organi zationthat's
in place for each and every one of our shipnents. It
consists of a shipnent nanager, a shipnent
conmuni cator who 1is |located on our energency
operations facility for the duration of the shi pnent.
Thi s conmuni cator is in contact with the shipnent and
has conmuni cati ons capability to the warning pointsin
each of the states in which we transport fuel

Al so, has contact with energency
managenent personnel in those states. And al so
conmuni cates with our control roons for notification
to the NRC

Now, we have escorts on there. W have a
senior escort who has radiological expertise, a
nmechani cal escort who has a wor ki ng know edge of the
shi ppi ng cask. These are separate and di stinct from
the security personnel.

We have plant response coordi nator and
t eans standi ng by at both our shipping plant and the
recei ving plant. Should an event occur, the shipping
pl ant woul d respond for the first half of the route;

the receiving plant for the remainder of the route.
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W have a response nmnager who has
adm ni strative responsibilities for the entire
shi pnent . He becomes the recovery manager in the
event of an accident of any type, and he has a
predefined recovery organi zation in place.

There i s emergency response i nformati on on
board each train, in accordance with DOT regul ati ons.
There are shipping papers which defined this as an
excl usive use shipnment. It's labeled Yellow3 in the
shi pnents placard there -- radi oactive, and contains
or ange panel s whi ch bear the nunbers 2918 for a | oaded
shi pnent or 2982 for an enpty.

This is the information that the first
responders woul d use, should they have to respond.
The pre-departure radiological surveys are also on
board. The escort gets a copy.

Let me tal k about cask experience, and
then 1'Il talk separately about transportation
experi ence.

W' ve been usi ng t hese casks over a nunber
of years, and we did run into a weeping or |eaching
probl em where cesiumwould tend to sweat out of the
pores of the cask. And it seemed to be a function of
tenperature, dew point, surface furnish on the cask,

and so forth.
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We typi cal ly use a causti c decon sol uti on,
TSP or trisodi umphosphate, Bl aze-Of, and we'vetried
a nunber of those to try and solve this problem

W think we have finally cracked this
probl em and we have used a mld citric acid solution
to take out all of the | eaching that was com ng out of
t he cask. We couldn't understand why. You know, we
went through extensive deconning, why it seens to
sweat so easily, depending upon whether you went
t hrough a freeze-thaw cycl e, what happened to t he dew
poi nt, whether it was a hot day, and so forth.

So we decided that nore aggressive
treatnments weren't appropriate. W had | ooked around,
and this is kind of out of the box thinking, working
wi t h Chem Nucl ear who had prior experience with this.
W found that this worked very well.

We now only do it on an as-needed basis.
When we decon either the | oaded or enpty cask, we go
back to this traditional treatnment, and then only on
an as-needed basis do we use citric acid.

We did runinto a problem and we ended up
identifying an unreviewed safety question, and we
requested approval of a |icense anendnent for our
facilities. What we found out is that NRC had i ssued

aBulletin-- 1| believeit was 92-6 -- that had to do
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with lifting heavy | oads at a nucl ear powerplant.

And we specifically got a request for
addi tional information at our Harris site, because we
did not have a redundant yoke. So we found that we
were nmoving the cask not fully buttoned up, because
our vendor's procedures and the vendor's SARi ndi cat ed
we were to renove the box, valve box covers, and to
renove all but four of the bolts in preparation for
ei ther | oadi ng or unl oadi ng.

On an inquiry, we found that the vendor
did not have the supporting analysis. This cask has
gone t hrough many hands, first fromGeneral Electric
to Nutech to Pacific Nuclear. Somewhere through that
evolution we could not cone up with the necessary
anal ysis to support that. So we stopped all cask
handling until we resolved the situation

We knew in our gut that this was all
right, because we were noving ol der fuel and we were
covered by other accident analyses which are nore
severe. But nonetheless, we went in and did the
detailed analysis to show that the head would not
fully conme out, the fuel would remain in the cask, but
we could not assure it would be |eak-tight.

So we did the dose anal ysi s and confi rned

that, indeed, we are far, far below the Part 100
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[imts. This is all captured in NRC Information
Noti ce 99-15.

Al so, in handling the cask, we find that
sonetinmes there is some wear or debris gets in the
seal -surface, so we undertook seal - surface nmachi ni ng,
and we actually repaired a gouge and buffed out sone
scratches. None of these were safety-rel ated i ssues.
We just wanted to nake sure that when we | oaded fue
and we got into the | eak tightness inspection that we
woul dn't have a probl emthat woul d cause us to have to
unl oad.

We have al so had t he cocked head recovery
efforts. Wat happens is that unless you bring the
cask up -- the cask head up very, very carefully, very
| evel, then you could -- you can skew the head on the
32 guide pins or the sleeve studs.

The head cables are designed to break,
because you don't want to ever try tolift the entire
cask only with the head cabl es, because you m ght drop
it. We did end up with a few guide pins that were
bent and a few studs that had to be repl aced.

Al so, there was a pool cleanliness issue
described in Information Notice 97-51. 1In a boiling
water reactor, the fuel tends to act kind of like a

filter, so we were ending up with sonme iron oxide

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

496

deposits that then got transported to our Harris
pl ant, which uses a borated pool. And so we had sone
iron oxide crud that we had to deal with, and all of
that is treated in the safety analysis. It was just
to question the cleanliness of our pool.

Let me talk about transportation
experience now. There was a crossing accident. W
think it was about 1990. This was an enpty shi pnment
being transported back to what -- to our shipping
pl ant . This was a crossing accident where an
aut onobi |l e struck the | oconotive. There was cosnetic
damage to the | oconotive and to a rail | adder that was
on the side of one of our cars.

W did have sone folks on board that
shi prrent . They responded inmediately to provide
what ever assi stance they could to the driver of the
passenger vehicle. W did also, in 1995, have what is
technically called a derailnment, inthat the track --
this was an ol d, unused pl ant spur. W just happened
to back the enpty trainontoit, awaiting the railroad
to bring their |oconotive.

VWhat had happened was back when t hey bui | t
that plant there was this old road that is no | onger
used, yet there were sone rail ties that went across

it and were, therefore, buried. \What happened was
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that the ties had degraded, and the track just noved
apart.

The car remai ned upright. If you | ook at
it, it was just only about a degree or two off of
vertical, fromthe vertical line. But technically it
constituted a derail nent.

Earlier this year there was an attenpted
boiling on one of our |oaded shipnments. And we did
have all of the necessary fol ks on board, and those
fol ks were aware that two young individuals who were
what was called probationary release -- so we knew
these weren't hardened crimnals or anything like
t hat .

They had -- | don't know all of the ful
detail s because of privacy laws. M/ understandi ng,
what |'m told, is that these individuals had the
option of being on probation and reporting
periodically to a parole officer, or attendi ng a boot
canp. These two individuals selected to attend the
boot canmp, but then decided they didn't like it, so
t hey departed.

Law enf or cenment was | ooki ng for them Qur
fol ks on board were aware of that as we approached
this area. One of themjunped on the flat car because

the train was slowing at that point. One attenpted

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

498

but failed. He was i mediately chall enged. The one
who got on the flat car was i nmedi ately chal | enged by
the escorts and by the other security personnel on
t here.

Four | aw enf or cenent vehi cl es were at the
train in like two m nutes. So we know the system
works. |I'mkind of afraid what woul d have happened
had we not known the nature of these two individuals
who were out there.

Next sli de.

W al so have a caboose that we use for our
escorts, and, as i ndi cated yesterday, these ol der rail
cars, one of themseemto |l ook alike. So we ran into
a problemw th our friction-driven generator and the
rectifier set, and we coul d not find areplacenment for
that. Al of the cabooses seened to have different

sets of equipnent, particularly with the rectifier

system

So we ended up replacing it with a diesel -
fuel ed electric generator. W also put in backup
batteries. W have talked to the railroad car

i nspectors nmany tinmes, and we asked t hem "What can we
doif we wanted to significantly inprove the safety of
our train?"

They went through and spotted sone
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strai ght plate wheels, which they decided, well, the
better thing to do was have curved plate wheels.
These strai ght pl ate wheel s apparently had a tendency
to crack over tine.

As | indicated, we do i nspect our cars on
each and every shipment. W also call in CSX, who is
our local railroad, to provide inspection on the cars
every 30 days. And then even beyond that, we have
t hem shopped at the Ham et Rail Yard for a thorough
shop i nspection of the cars.

W do also inspect our side track
annual |y, and we use UT inspections.

As | indicated earlier, FRA inspectors
have been on each of our | oaded shipnents. There's a
HAZMAT inspector and a notive power inspector, and
HAZVAT is | ooking for |abeling, and so forth.

Mot i ve Power is | ooking at the nmechani cal
systenms of the | oconotive and each of our rail cars.
Typically, it looks at the | oconotive the day before
t he i nspections.

Test our train air brake system and what
we are finding is that we would test them the day
before. But because we were varying when we woul d
make t hese shi pnments, the tenperature could drop. W

made some very early norning shipnents, and we found

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

500

that we were having air |leaks. So we got tired of
that, and we hard-piped all of the air lines in the
cars and that effectively solved that problem

We have had bot h NRC and FRA i nspect or s at
our site, and there was not agreenent on when a
shi pment begins. That's inmportant for us, because it
defi nes t he interface bet ween our site
responsi bilities and our shipnent responsibilities.
For exanple, the site emergency plan, when is that
added? The heal t h physics personnel, their postings,
and so forth, when is that added? What about
security?

And wi th regard to our shi pnent pl an, when
do the escort responsibilities under Part 73 begin?
When do we put the state warning points on notice that
there is a shipnent? Etcetera.

So this became an NRC/ DOT interface, and
this eventually went up to the governnent |awers in
Washi ngton for an answer. The answer that cane back
to us is that the shipnment begins when both the
| oconotive i s connected and the shi ppi ng papers have
been provided to the carrier. So we said, "Good.
We' ve got the one single answer that seens to work for
ever ybody. "

The current problens we're westlingwth,
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they're not really safety-related. W' re running out
of sone of the ol der fuel that we were shipping, and
we're now needing to ship fuel above 45, 000. We
recogni ze that there's been excell ent work by the NRC
and industry in issuing Revision 2 of Interim Staff
Gui dance 11. It addresses the ability to dry store
fuel above 45,000. And on a case-by-case basis, we're
addressing the transportation side.

W do have sonme Robinson rods now at
Argonne National Labs under an NRC program/l ooki ng at
the material properties of high burnup fuel.

The |1 F-300s were an earlier generation
cask. They come under 7113 with regard to what we can
do, and we -- | think we need nore gui dance there from
t hat respect. For exanple, there has been a recent
i ssuance of Revision 2, Interim Staff Guidance -- |
believe it's Nunber 8, having to do with credit for
burnup. And it's not clear at all to us or to the NRC
staff as to whether that can be applied to a
previ ousl y-approved package.

The new Part 71 is going to cone into
play, and that inpacts the generation cask. e
bel i eve that this has been a workhorse for us, and it
works very well. We'd like to continue to be able to

use them but we are, nonet hel ess, al so undert aki ng an
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effort exam ning whether we should spend a |ot of
noney to reanalyze this cask to the new Part 71

Qur problemthere is that these casks are
only issued a license for five years, so it's very
difficult to justify large capital expenditures for
sonet hi ng that we can only be assured we'd be able to
use for a five-year period of tinme. So we wondered as
towhy that is the current practice. We'dliketo see
a license that goes nuch | onger, obviously.

That concl udes ny presentation

MEMBER LEVENSON:. John?

MEMBER GARRI CK:  No. Go ahead.

MEMBER RYAN: | was going to ask a
qguestion. You showed the picture of the cask earlier,
and it's got a water jacket for neutron absorption.
What woul d t he unshi el ded neutron exposure rate be at
the surface of the cask if you didn't have the water?
Do you have any idea of that or --

MR, KUNI TA: That would vary upon the
contents of the fuel.

MEMBER RYAN. Do you have a range, t hough?

MR, KUNI TA: We have |ooked at that
situation for sonme of our tabl e-top acci dents, because
even in the safety analysis we assune we'd | ose the

entire water jacket. Well, it turns out that for our
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t abl e-tops, when we |ooked at that situation, they
still met the regulatory requirenents. So --

MEMBER RYAN. O 200 nmr contact or --

MR.  KUNI TA: The accident dose rate
limts.

MEMBER RYAN: Oh, the accident dose rate.
kay. So that would be, what, 25 --

MR. KUNI TA: | don't renenber the nunber
off the top of ny head, but --

MEMBER RYAN: -- r, or --

MR KUNITA: =-- | think it's [ower than
t hat .

MEMBER RYAN:. Ckay. Thanks.

MEMBER GARRI CK:  You answer ed one questi on
| had about what constitutes the starting of a
shipnment. | wanted to ask you, dothe utilities track
i ndi vi dual fuel assenblies?

MR. KUNI TA: Onh, yes, by serial nunber.

MEMBER GARRI CK: And would they track
these right through to when that day cones to
enpl acenent in the repository?

MR, KUNI TA: Qur obligation, as |
understand it, ends when the Departnent of Energy
takes the fuel assenbly. W have to neet the

reporting requirenents, and | ssue 741 sai d we do t hat
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on a fuel assenbly basis. |It's a special material
i nventory control system

MEMBER GARRI CK: So there is no
particularly -- particular interest onthe part of the
utility to track them beyond that point. And |I'm
t hi nking just on the chance that sonething dramatic
coul d happen, you wanted to retreat thembefore they
were actually -- before the cl osure of the repository.

MR. KUNI TA: W mai ntai ned the records for
wel | beyond our license life for the plant. So we
have that capability. It's just that we hadn't
t hought that through to that --

MEMBER GARRICK: Right, right. It's --
and, of course, one of the issues inthe repositoryis
heat | oad, and the tracking of the fuel assenblies is
inmportant to that. O course, you can al ways neasure
it. But |I would guess that the DOE woul d pick up on
that track and sustain it sonehow.

MR KUNI TA: Yes. W have to determne
the heat |load to ensure that we conply with our NRC
certificate of conpliance, which specifies a total
carrier heat |oad and an individual heat | oad.

MEMBER GARRI CK: | found your experience
information on problems with the casks to be very

interesting. |It's the first time anybody has taken
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t he di scussion to that | evel. Have you exchanged with
ot her shi ppers and ot her types of casks with respect
to those kinds of issues, and do they have simlar
ki nds of problens?

MR. KUNITA: We're aware of some, Iike,
for exanple, the weeping problem

MEMBER GARRI CK:  Yes.

MR. KUNITA: It seened to be an industry
probl em

MEMBER GARRI CK:  So there i s sone | essons
| earned that --

MR. KUNI TA: Yes, we have a nmechani smfor
changi ng information through | NPO

MEMBER GARRI CK:  You're not the only one
havi ng t hose probl ens.

MR. KUNI TA: Not to nmy know edge. As far
as | know, this is a common problem throughout the
i ndustry.

MEMBER GARRI CK:  Yes, okay.

MR. KUNI TA: And, of course, wear and tear
and mai ntenance i s an everyday activity at all of our
nucl ear plants. And we have staff and procedures to
be able to handl e those.

MEMBER GARRI CK:  Thank you.

CHAI RVAN HORNBERGER:  Agai n, it appearsto
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me that you have just an excellent record of
experience and safety. And |I'm curious, is that
i ndustry-wi de again? Are there -- are you t he bi ggest
shi pper anmpongst the utilities, or are there others
that do this kind of shipnent as well?

MR.  KUNI TA: W're aware of other
shi pnents, but we -- | believe we're the only ones
shi ppi ng spent fuel assenblies. There are other rod
shi pnents going for research. In fact, we shipped
sone fromour Robinson site. Those tend to be truck
shipnents. Al of ours have been rail.

CHAI RVAN HORNBERGER:  Ckay.

VEMBER LEVENSON: Two questi ons. Your

shi pments today, | understand, are all wet-to-wet.
That is, come froma pool and they go into a pool. Do
you envi sion that the problens m ght -- but as we | ook

down the road and for the future in Yucca Muuntain, a
| arge fraction of the shipnments are going to be from
dry storage, etcetera. Do you think that will make
any di fference?

MR KUNITA: No, | wouldn't think so.

MEMBER LEVENSON: You m ght not have the
weeping problem if you don't have pool water,
et cetera.

MR KUNI TA: That's true.
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MEMBER LEVENSON: But you don't antici pate

t hat woul d make nuch difference.

MR. KUNI TA: No, | don't. Qur preference,
of course, would be to ship from our pools.

MEMBER LEVENSON: The ot her question is
the arithnmetic and the geography | ooks Iike nobst of
your shipnments are like the order of 200 miles or
| ess. But your idea or your option of using dedi cated
trains, is that influenced by the short distance?

MR, KUNI TA:  No.

VEMBER LEVENSON: Wuld there be any
difference if it was 2,000 mles and two different
railroads?

MR, KUNI TA: W basically ship using
dedi cated trai ns as a conveni ence and as a schedul i ng
matter for us. W have defined the reactor refueling
out ages, and so we tend to work between them [If we
were not to ship sufficient fuel and then cause us to
have a plant down, then the replacenment power costs
are just astronomcal. So that drives us to want to,
froma need standpoint, not a safety standpoint.

MEMBER LEVENSON: So this isn't a safety
or a security, just a scheduling thing.

MR KUNI TA: That's correct.

VEMBER LEVENSON: Okay. Any questions

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

508

fromthe staff? Any questions fromany of the other
presenters who are left? Any questions from the
audi ence, or any comrents?

OGkay. Thank you very much.

We'll then nove on to a summary of
i nternational experience with lan Hunter. 1lan?

MR. HUNTER Ckay. Good afternoon,
everybody. Can you hear ne okay? Thank you.

My nane i s | an Hunter, Vice President from
Transnucl ear, Inc.

A brief introduction of nmy career -- |'ve
been in the nuclear industry for over 25 years. |
started ny career in the enrichment part of the
nucl ear i ndustry, the front end of the fuel cycle, and
| spent five very enjoyabl e years buil ding centrifuge
enri chment machi nes.

| then junped to the back end of the fuel
cycle and started a | ong i nvol verent wi th spent fuel
and hi gh-l evel waste. | have worked within the COGENVA
G oup of conpanies, Transnuclear in Paris, which is
going to change its nane to COGEMA Logistics. And
nore recently, | noved to the U S., working for
Transnucl ear, Inc.

Throughout that long career, 1've been

privileged towrk inmny different countries within
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Eur ope, each of which has its own regul atory authority
simlar tothe NRC. | totaled it up, and it came to
around nine different countries where |'ve worked on
projects -- a very enjoyable and a very worthwhile
experi ence.

| would not claimto be an expert. I

woul d not be so presunptuous. |"ve learned a | ot
t oday and yesterday, and hope I'I|l continue to | earn
t hi ngs t hroughout ny career. | woul d consider nyself

a practical engineer, a mechanical engineer by
pr of essi on.

And | think it's very interesting, the
speakers we've had over the last two days have not
only shown things like technical basis, but on a
practical basis for nenbers of the public. | think
that's very inportant.

|"ma very touchy-feely type of engi neer.
| like to go out and feel the product and see its
service. So maybe if we can try and keep you awake
for the next 20 m nutes.

If you'll permt, M. Chairman, a quick
poll. How many people in the roomhave actually seen
a spent fuel cask or a high-level waste cask? Wuld
you rai se your hands? A good nunber of you.

Those of you who raised your hands, how
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many of you have actually wtnessed a |oading
operation? Still a good nunber of you.

kay. How many of you who raised your
hands the | ast tinme have Scottish parents?

(Laughter.)

Nobody? Okay. So we've got the experts,
and we can say |'m a representative froman ethnic
mnority. Okay?

Right. Next slide, please.

I nthe next 20 m nutes, | hope to give you
an overvi ew of the COGEMA organi zation. | feel for
the scale of the operations, both for COGEMA' s own
transports and for those worl dw de.

Touch upon the safety record, and then,
perhaps the nobst inportant thing, some of the
chal | enges and | essons | earned with concl usi ons.

So next slide, please.

Very brief overview of the organizati on.
| guess a lot of you are famliar with Transnucl ear,
Inc. It had a long pedigree in this country in the
cask and spent fuel business.

Transnuclear, Inc. is part of COGEMA
Logi stics, a French-based organi zati on, whi ch has over
800 staff worldwide dedicated to the design,

construction, |licensing, and operation of all types of
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radi oacti ve packages. COCEMA Logi stics is part of the
COGEMA organi zation. COGEMA is a nuclear fuel cycle
company, whichis involvedinbothmning, enrichnent,
and t he recycling and reprocessi ng of spent fuel, and
t hey enpl oy around 15, 000 peopl e.

And we trace our parentage back to the
AREVA Hol di ng Conpany, which was fornmed | ast year,
whi ch enbraces bot h COGEMA and Framat ome, the reactor
company, which gives us a total corporate size of
around 50, 000 peopl e.

The next slide, please.

These statistics | drew nyself fromsone
old data. They may not be exactly up to date, so
pl ease treat themas approxi mate. and just to gi ve you
a feel for the scale of spent fuel and high-Ievel
wast e wor | dwi de.

|"ve listed the six main players in terns
of nunbers of nuclear wunits, comercial nuclear
operating facilities. Obviously, the USAis topwith
ot her 100 units; France, 59.

But if you look on the right-hand side,
the percentage figures, the percentage of nuclear
electricity generation, andit's interesting that the
quanti ties of individual reactors don't tieinexactly

wi th t he percentage of nucl ear generation. So you can
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see in France, in particular, nuclear electricity
generation is strategically very inportant for that
country.

Al so, with the exception of the USA, the
rest of those countries today are i n some way i nvol ved
i neither reprocessing or high-Ievel waste shipnents.
Reprocessingw | | require sonme formof transportati on.

And nmy own personal estimate is that from
the quarter of amllion tons of spent fuel which have
been generated to date in commerci al rectors, around
one-third of that has already been reprocessed. So
you coul d say around a third of that has al ready been
shi pped sonewhere.

Al arge proportion of the interimstorage
will be onsite storage at the reactors, but sonme of it
will be offsite. So that's been shipped also. So
that gives you a feel for the kind of scale of the
oper ati on.

This is a photograph of the COGEMA
La Hague reprocessing plant, northern France. Five
t housand people work on this facility. There's
actually two reprocessing plants within the site, and
t hey have a capacity -- a conbi ned capacity of 1,700
nmetric tons of reprocessed fuel per year.

Also on the site are facilities for
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converting the high-level waste generated from
reprocessing froma liquid formto a vitrified form
andinadditionthere s other treatnent facilities for
| ow- | evel waste.

Next slide, please.

Thi s shows one of the spent fuel pools at
the COGEMA site. | have no i dea what quantity of fuel
is there, but you can see there's a fair anmount of
fuel bundl es dotted around those racks. And | would
class that as interimstorage awaiting reprocessing.

And the |atest statistics that | found
fromthe COGEMA information was that |ast year they
did actually reprocess nore than 1, 000 tons of fuel.
Al'l of that fuel, incidentally, has been delivered in
spent fuel casks.

Ckay. If we just | ook at the back end of
the fuel cycle, I've listed the annual shipnments of
back-end nmaterial. VWhen | say shipnents, | nmean
i ndi vi dual cask nmovenents or package novenents. And
you can see over the last four years it averages out
around 1, 000 packages bei ng noved per year of back-end
mat eri al .

I f you just focus on the spent fuel and
hi gh-1 evel waste, then this year we're well over 260

i ndi vi dual cask shipnments, and you can see that the
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breakdown is fairly constant on the French side. The
Eur opean varied in 1990 and 2000. 1'Il explain why a
bit later.

And nore recently, we had an increasing
volunme of vitrified waste being shipped. This is the
waste arising from reprocessing contracts being
returned to the country of origin.

That 250 is around about the same nunber
of cask shipnents we're talking about for Yucca
Mountain and private fuel storage. So | think the
COGEMA current experience is roughly equivalent to
what you expect for future U S. novenents.

Next slide, please.

Ckay. How do we nove this nmaterial? W
own a fleet of heavy casks, Type B spent fuel casks.
You see one on the top right-hand side.

We own special heavy-hold trailers for
nmovi ng by truck. And we al so own dedi cated rail cars,
whi ch incidentally nove in nbpst instances as nornma
freight, up to speeds of 60 m|es per hour. Those are
pur pose-designed rail cars, and 1'd just |ike to draw
your attention to the canopy arrangenent here.

This is a closure with ventilation, and
this was sonet hing that COGEMA i ntroduced very early

oninthe fleet, primarily to keep the cask clean. |If
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you're in the business of shipping spent fuel, you
would like the enpty cask to arrive at the reactor
site as clean as possible.

And so to prevent it from accunul ating
dirt fromlong voyages, it's a good principle to have
a canopy. And there are ot her advantages, which ||
touch on | ater.

Next slide, please.

We are involved in all types of nodes of
transport, not just by truck or by rail. W are
involved in sea transports. Fuel has been shipped
fromas far away as Japan, and | don't think you can
get geographically further from France than Japan.

The Japanese shi pments wer e undert aken by
Paci fic Nucl ear Transport, PNTL, in which COGEMA has
an interest. The ot her nodes of transport are by
truck, predomnantly in the last 20 m | es between the
nearest rail link and the COGEMA reprocessing
facility.

So everything which goes to COGEMA at
| east goes by rail and truck. Sone of it by sea al so.

Next sl i de.

Thi s shows one of the nbst conmonly used
spent fuel casks in Europe, called the TN12. 1| think

| woul d probably describe it as the Cadillac of spent
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fuel casks. 1t's got so many advanced features init.

|'ve worked on all different designs of
spent fuel casks, and this one is probably the nost
performance in ternms of what it can actual ly achi eve.

Next slide, please.

The reasons behind that i s that the French
and nucl ear generating at EDF, El ectricite de France,
was conceived with reprocessing as a direct part of
t he generating system So they don't have | arge spent
fuel pools at the reactor sites. This neans that the
chal l enge for the cask designer is to ship fuel with
relatively I owcooling periods; typically, |less than
one year.

So this cask, which was designed to neet
t he maxi mumdi aneter all owed for transportation onthe

European Rail Network, has a capacity of 12 PWR

assenblies or 32 BWR assenblies. It's a forged steel
construction. It has a renovable internal basket,
which will allow the use to be changed over from

either PWR or BWR types. But al so, the basket can be
changed as fuel enrichments increase to keep up with
t he need for operations.

An ext ensi ve heat transfer system-- these
casks are typically |loaded with heat thermal | oads

around 50, 60, 70 kilowatts. All of the external
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parts are stainless steel, and there are special
features to interface with dry unloading facilities.

Next slide, please.

This is a photograph of a dry unl oadi ng
facility, perhaps a confusing term What you see
there is a cask, a vertical spent fuel cask, and
ducked to the underside of a facility where it can
seal on the upper end of the cask

So the inpact limters have been renpved.
And t hrough a special systemat the upper end of the
cask, the lid systemcan be accessed renpotely, and t he
fuel can be renoved and takeninto adry cell. That's
a dry unloading facility.

This actual |y exi sts at COGEMA La Hague.
It's called TO. And it allows very fast, very
efficient, and renote unl oadi ng of spent fuel.

Also, in sonme of the French PWR 1300
nmegawatt reactors, they use this to |load the fuel.
Those of you who have seen spent fuel | oading pools
may be surprisedto knowthat there are systens where,
like in this photograph, the spent fuel cask goes
underneath the pool. |It's positioned vertically, a
plug is removed fromthe pool, and the spent fuel is
| oaded wet into the cavity, and then the plug is

reinserted. And that avoids having to put the cask

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

518

into the pool. Very interesting.

Next slide, please.

A very qui ck overvi ew of high-1level waste
casks. Fromthe external viewpoint, very simlar to
spent fuel casks, | arge 100-ton gl ass-type bi g casks.
On the inside, a much sinpler configuration for a
basket . Because we're not dealing with fissile
material, the Dbaskets are very nuch simlar
construction. And, of course, there's no spent fue
inside. The contents are stainless steel canisters
with vitrified waste.

Next slide, please.

Just a few words on the infrastructure.
On the upper photograph you see the term nal at
Val ognes in northern France. This is the term na
whi ch al |l ows nodal transfer fromrail to truck. This
is the nearest rail link to the COGEMA reprocessing
pl ant . W believe this is the biggest dedicated
terminal in the world for transfer of spent fuel and
hi gh-1 evel waste.

COGEMA also operates a marine port
facility for spent fuel shipments, and you see in t hat
phot ogr aph one of the PNTL shi ps bei ng unl oaded r eady
to transfer to a rail car

Next slide, please.
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This is a closeup of operations at
Val ognes. Essentially here it's alift-on/lift-off
arrangenent going fromeither truck to rail or vice
versa. And the actual cask is an interesting one.
It's a dual purpose cask desi gned by Transnucl ear for
a Sw ss custoner.

Normal | y, dual purpose casks are | oaded
once, and then they sit in interimstorage awaiting
shipnment for final repository. This particul ar
custoner had reprocessing contracts to honor wth
COGEMA, so he took the opportunity to use the dua
pur pose cask for routine spent fuel shipments before
he would finally use it for interimstorage. So it
does prove that dual purpose casks actually work.

The gentlenen on the right-hand side is
taking a snear test. That is a typical test whichis
used to check for non-fixed contam nation. So just
bear that in mnd, and I'I|l refer back to it.

Next slide, please.

It's been said many tines in the | ast two
days, nore than 30 years of spent fuel and hi gh-|eve
waste transport, and mllions of cask m|es covered,
and during that time by sea, by truck, by rail, never
been an accident involving the release of the

radi oactive contents. A very inpressive record.
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Li ke has been sai d by other speakers, we
have experienced mnor traffic incidents. Usually,
t he damage has been confined to the conveyance, and
nothing of a significant nature to the packing unit.

One interesting reference which | can pass
onto you fromthe UK Nati onal Radi ol ogi cal Protection
Board -- while | worked in the UK, they carried out
regul ar surveys of spent fuel being shipped through
UK, and these surveys were ained at evaluating the
potential dose uptake to the public as published
i nformati on. And their concl usions were that fromthe
operation of spent fuel, on a day-to-day base, dose
uptake to the public is insignificant.

Ckay. We've all been saying how safe it
is, and we're all very confident that nothing wll
ever happen. But it mght one day.

Next slide, please.

This shows equipnent designed by the
COGEMA group for accident recovery. This is part of
our emergency response equi pnent, and it's never been
used. What you see here is an exercise.

On the left-hand side is equipnent
designed to operate in renote areas, heavy lift
equi pnent to recover a cask that may have fallen off

of atruck or atrain and roll ed down an enbanknent.
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On the right-hand side you see what | suppose you'd
call a kind of noon buggy arrangenent to recover a
cask and pull it into a safe area. That's actually a
dummy cask

|"ve personally participated in many
emer gency response exerci ses i n Europe, and | can say
these are treated very, very seriously. They involve
pr of essi onal s from t he emer gency response
organi zations, fire, police, etcetera, who are very
used to dealing with energency exerci ses.

And the responses that are tested out are
not just the technical response in terns of the teans
who cone out and do sinul ated recovery exerci ses, but
also the testing of the managenent of the exercise
itself. We can do table-top exercises on paper and
test how we can respond with tel ephone calls.

But there's no real substitute for going
out there in the field and sending people out to
renote areas and practicing it in real tine. And
these are very realistic.

One of the speakers earlier nentioned
about the possibility of terrorist attacks and the
i kel y consequences. This has al so been studied by
COGEMA. One of ny colleagues in Transnucl ear was

responsible for organizing tests with the French
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mlitary where they attenpted to puncture a spent fuel
cask, and they've got data to show what the actua
possibilities are.

Qoviously, theinformationis classified.
But in general, we can say that these are extrenely
hard and difficult targets to penetrate.

However, in the extrene unlikely event
t hat one was penetrated, techni ques do exist to sea
the cask and put it in a safe condition. And | have
Wi t nessed technici ans practicing those techni ques on
dummy situations.

Next slide, please.

Ckay. Let's nobve on to the |essons
| earned. The previous speaker nentioned mai nt enance
as a very inportant area. |If you operate a fleet of
spent fuel casks, which you are shuffling between
reactor sites and reprocessing facilities covering
many thousands of mles during their lifetine, it's
inevitable that they're going to suffer some kind of
m nor damage -- paint chips, knocks, scrapes,
et cetera.

Very robust objects, but a 100-ton object
t akes some stuffing when you nove it with a crane. So
| ' ve seen instances where casks have been brui sed and

scraped. And in order to keep the fleet in a pristine
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condition, it's very inmportant to have not just only
good mai ntenance policies but proper facilities to
undert ake the mai nt enance.

COGEMA has at the La Hague site its own
dedi cated cask mai ntenance wor kshop. W can take
casks and strip them down completely to their
i ndi vi dual conponent parts, repair and upright any
superficial damage, and put themin a new condition,
somet hing not to be forgotten if you're enbarking on
a big fleet canpaign

On the logistics side, in the early days
of ny i nvol venent in spent fuel transports, we used to
track the position of the cask by regul ar contact with
the rail conpanies. | should point out that in Europe
the way in which shipments are organized i s perhaps
different to what you envisage in this country.

Froma physi cal protection point of view,
these are not Category 1 shipnments. |If there is any
pl ut oni um invol ved, such as m xed-oxide fuel or
plutonium itself, those are performed wth high
security vehicles, escorts, etcetera. Spent fuel and
hi gh-1 evel waste travels as normal freight. There are
no escorts in Europe.

Soinorder totrack cl osely the positions

of the individual casks, trucks, trailers, with the
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advent of technol ogy we now have satellite tracking.
And, infact, routinely fromour headquarters in Paris
every single shipnent is tracked worldwi de, and it's
very easy to identify the position at any nonent in
time of any particul ar package.

The operations center also serves as a
conmand and control center in the event of any

ener gency i ncident.

Okay. One other challenge -- public
acceptance. |1'mglad we've got nenbers of the public
here today. |'d encourage themto ask questions.

Transport is in the public domain. Many
of us have worked in nuclear facilities, and we kind
of hi de behind the fence and the regul ations or white
coats, whatever. Transport is out there in the
public. We owe a duty to themto explain what the
safety is about, and that is an ongoi ng process.

And |I'm going to give you an exanpl e of
what we descri bed as a m nor techni cal probl emand how

that kind of may be a disruption in our transport

operations. This occurred in 1998. The previous
speaker referred to weeping, | think, is that -- |
would call it sweat out.

It refers to the instance whereby -- |I'm

not going to go through the nunbers. They're strai ght
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out of the regulations. But basically, when a cask
comes out of a spent fuel pool, it's decontam nated
and cl eaned down to very clean |evels.

The phenonenon of sweat out or | eachingis
wel | known, well docunented. However, in 1998, the
frequency of these incidents led to a tenporary
cessation of the transports. This was call ed upon by,
actually, the railway conpany, SNCF, who were not
happy about the frequency, which is in the range of
about 30 percent.

W cantry and put it intolayman's terns,
what we're talking about. | think it's very
interesting to draw an anal ogy.

Thi nk of non-fixed contam nati on as wet
pai nt . If a cask has been painted and that paint
hasn't dried, if you touch it with your hands or if
any equi pnent touches it, you can renove sone of that
wet paint and transfer it to the vehicle or to other
places. Once it's dry and it's fixed, it is fixed.
It will not cone off.

We're not tal king about |eakage of the
contents. Unfortunately, this incident was bl own out
of all proportion, andit was inplied at the tinme that
t he casks were actually | eaking.

The shi pments were restarted wi t hi n France
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within a small nunber of weeks. However, in Gernany,
where the political climate was such that the
government were actually considering abandoning
nucl ear power conpletely, it took us two years to
restart the transportation. So a small incident |ed
to sone quite big consequences.

How do we deal wth the problem
technically? Well, there was a neeting between the
French and Gernman governnments, high level. They set
up a conmmssion conprising of nmenbers of the
regul atory authorities in those two countries.

They were soon joi ned by representatives
fromSw tzerland and fromthe UK, and they undert ook
a conpr ehensi ve revi ewof the probl emitsel f, what was
t he root cause of these contam nation incidents, why
we were seeing instances of contam nation on rail
cars, hot spots on casks, and they | ooked at it from
all angl es.

One area they | ooked at was the actual
nmet hods of mneasuring the contam nation. You saw
earlier the smear test. What they found was that
there are differences in the techniques and the
procedures between the individual countries, in some
cases differences in the equipnent, in the

calibration, which led to fal se indications.
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We're talking very, very low |levels of
cont am nati on. So it's not inconceivable that a
consignor will clean the cask, certify it clean, and
ship it off. Somebody with a different instrunent
will measure it and decl are that there are hot spots.
So that was one area.

The other area they | ooked at was how to
prevent from-- the contam nation fromtaking place
completely. Very interesting areas they |ooked at.
O course, the root cause of the contam nation itself
is the contam nated pool water.

And they did an exam nation w th ALARA
principles. That is to say, |ooking at what the dose
implication would be to the workforce for choosing
techni cal sol utions. One solution would be to
actually clean up all of the spent fuel pools,
elimnate all of the di ssol ved fission products or the
activation products -- cobalt, etcetera.

Technically feasible. O course, we're
not talking cost here. We're just talking
technically. Technically feasible.

But from a dose point of view, the
col l ected contam nant particles would be in filters.
These filters would have to be handl ed, renoved

di sposed of, and it would actually create nore of a
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dose uptake than other solutions to prevent
cont am nati on

They cane up with sone very innovative
nmet hods to reduce contam nation actually, such as in
the surface of the cask. |'m going to show you a
phot ograph now. But the nessage | would |ike to say
is that in order to solve a problemlike this, which
involved different countries, different operators,
di fferent | anguages, different authorities, youreally
need t o have very cl ose col | aborati on between all the
parties concerned. And that's what we achi eved.

Next slide, please.

Okay. This is just a photograph show ng
t he conventional cask loading facilities in a pool.
On the left-hand side you see a spent fuel cask under
water, the lid being manipul ated, and on the right-
hand side is sonme of the preparation operations.

Next sli de.

This shows a new techni que which is used
today in many reactors in Gernmany and i n France. What
you see under the vinyl cover is a spent fuel cask
ready to go into a pool. Underneath that vinyl cover
is a stainless steel jacket which covers the finned
area of the cask.

So with this dual barrier systemand the
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i ntroduction of clean water between the cask and both
t he stainl ess steel skirt and the vinyl cover, you can
effectively prevent any contact between contam nated
pool water and the cask surface.

Next slide, please.

This just shows after a fuel |loading with
the lid positioned, washing taking place. So it is
possible technically to overcone this sweat out
probl em by handling procedures.

Okay. Next slide, please.

Al right. Just to sumup the experience
in terms of quantity, a few nore figures for you to
| ook at -- 30,000 nmetric tons of spent fuel shipped by
t he COGEMA group worl dwi de, many, many thousands of
cask mles, mllions of cask mles in effect.

More recently, we're building up a history
of hi gh-1level waste shipments al nost -- as interns of
hi gh-1 evel waste being shipped to date.

Next slide, please.

And in conclusion, we can tell you that
safe transports are possible by careful managenent.
The safety record can be maintained. But | can al so
say, quite honestly, that the safety culture in the
COGEMA conpanies i s very, very strong, right fromthe

top down. The corporate culture of safety and quality
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and excell ence adds to that success record.

But, again, public acceptance is a major
i ssue. W're out there every day shipping fuel
Someti mes we have to tal k to peopl e who are concer ned
about rail shipments, sonetines about truck shi pments,
someti mes about sea shipnments. It could be the other
side of the world. W have to listen to them and we
have to respond.

And, finally, | would just like to say
that COGEMA is very willing to share this experience
with others. Those nenbers of the comm ttee who woul d
like to visit any of the facilities, you're very
wel cone to do so, if you' d |like to contact ne through
Ti m

| would also like to extend that
invitation to all nenbers of the public, but I'mnot
sure if the facilities are open to the public. They
were closed down after Septenber 11th. | see one of
nmy col | eagues here. Are they open again? No, not for
the noment. So |I'm sorry about that.

Thank you for your attention, and |' mnow
ready for any questions.

MEMBER LEVENSON:. Thank you.

M ke, do you have a question?

MEMBER RYAN: |'I11 ask my neutron question
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again. |If you |lose your neutron shield, can you give
me sone esti mate of external neutron dose rates on the

surface of a cask?

MR.  HUNTER: Again, I|'Il give a very
hesitant answer. It depends on the fuel and the
particul ar cask. The TN 12s -- they have a solid

external neutron shield of polyester resin, so it
woul d be very difficult to | ose that.

MEMBER RYAN: So you probably even haven't
t ouched on that accident analysis?

MR. HUNTER: In the accident anal ysis, we
do assume that the neutron shielding capability is
lost. We do assune that.

MEMBER RYAN: But no, you have no
nunerical estimte?

MR. HUNTER: No. But in-- if youlookin
the regul ati ons under Fire Accident Conditions, you
are all owed much hi gher dose rates anyway.

MEMBER RYAN:  Sure.

MR. HUNTER: As opposed to --

MEMBER RYAN: The ot her question --

MR. HUNTER: | couldn't give you a gener al
figure, it varies so nuch

MEMBER RYAN:. COkay. The other question |

have is on the dry transfer situation. I

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

532

understood you right, this is actually a dry transfer
in the sense of the cask isn't dry.

MR HUNTER  Yes. It is --

MEMBER RYAN: It's actually hooked up to
a pool

MR. HUNTER: Yes. The photograph t hat was
shown early on was of a system which is operated at
La Hague TO facility.

MEMBER RYAN: Ri ght.

MR. HUNTER: Where the dry cask i s hooked
up to a dry cell

MEMBER RYAN: So you're doingair lifts of
fuel .

MR. HUNTER We're doing air lifts, yes.
That operates 24 hours a day renotely, very | ow dose
operation. The operation is a very safe system

It's a simlar systemin the French 1300
nmegawatts reactors. |In that case, it's actually wet
| oaded. Dry fromthe sense that the outside part of
the cask is in a dry area, but it's ducked to the
undersi de of a spent fuel pool. So the inside of the
cavity is wet.

MEMBER RYAN: Could you talk alittle bit
nor e about the experience you have with air lifts of

spent fuel ? Because | guess that's going to be nore
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in play at Yucca Muntai n.

MR HUNTER  Air lifts, in what sense?

MEMBER RYAN: Cont am nati on control
operational issues, anything of that sort.

MR.  HUNTER: Do you nean of airborne
cont am nati on?

MEMBER RYAN: Yes. Just, you know, |
nmean, when you -- | nean, you have to decouple the
cask after youloadit. You know, I nean, do you have
any other special issues with air lifts?

MR. HUNTER: In ternms of the draining and
the drying of the cavity.

MEMBER RYAN:  Yes.

MR. HUNTER Yes. Well, procedures have
been devel oped over the years -- vacuum drying
equi pment with filters, etcetera. W don't generally
have any particular radiological problens from
ai rborne contam nants from the drying and draining
processes.

MEMBER RYAN: Thanks.

MEMBER LEVENSON:. John?

MEMBER GARRI CK: My colleagues will be
glad to know | only have a couple of questions. M
second question has four parts to it.

(Laughter.)
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CHAI RVAN HORNBERGER:  And 16 subparts.

MEMBER GARRI CK:  That's right.

(Laughter.)

How do you get the heavy cask recovery
equi pmrent on site? And what kind of tinmes are
required for that for sone typical scenarios?

MR. HUNTER: The heavy recovery equi pnent
woul d be delivered by special trailers. Cbviously, it
isn't something that you would deliver to a renote
area in a nunber of hours. It mght take a nunber of
days.

Interns of energency response, the first
crews who woul d arrive woul d do radi ol ogi cal surveys
to verify what the condition was. If there's any
direct renedial action required, they woul d be taken
by technicians. Engi neers would work with sinple
t ool s.

The recovery operation can actual ly take
place in a leisurely tinmefranme, perhaps sone days
after the event.

MEMBER GARRI CK: So there would be an
advanced team of sonme sort in the emergency response
sense.

MR. HUNTER: Typically, vyes.

MEMBER GARRI CK:  Yes. Maybe this is a
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guestion that woul d be addressed to everybody, even
maybe t he NRC. But one of the things that's been kind
of i npressive about the | ast two days' proceedi ngs has
been t he anmount of experience that actually exists in
the transport of spent nuclear fuel.

My history of doing risk assessnments of
nucl ear powerplants, we have not been blessed with
such a rich database for our analysis.

Now, here is a case where the nuclear
i ndustry seens to ne is in kind of a unique shape in
ternms of experience. The problemwith it is that it
hasn't been very wel | organi zed, and there seens to be
a trenmendous opportunity here to integrate and
correlate a handsone database that would greatly
facilitate questions from the public on matters of
transportation safety.

And 1'mthinking here of a capabl e dat a-
oriented team |l ooking at all of the data and doing
some data partitioning of the type that really is
useful in analyses. And such partitioning that conmes
to my mnd would be fuel type, cask type, fuel
handl i ng, di sti ngui shi ng fuel handl i ng from
transportation, distinguishing storage or interim
storage fromtransportation, enpty cask shipnents.

| think the opportunity is really a great
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one to put forth in hands of the industry a database
t hat woul d go a | ong ways t owards substituting, if you
wi sh, for a great deal of analysis. Is there any
institution, organization, inany of your countries or
affiliations, and maybe the NRC, that have consi dered
doi ng just that?

MR  HUNTER: Well, 1 know there are
dat abase type of information that is avail able at the
| AEA in Vienna in certain categories. Certainly,
COGEMA itself has archived all of its shipnent data,
and we'd certainly be very pleased to put that
together in the formof a database, forma suitable
conmer ci al arrangenent.

MEMBER GARRI CK:  Yes.

(Laughter.)

And maybe t he DOE peopl e -- have you had
any activities that would be of the type to try to
integrate the transportati on database into sone nore
meani ngf ul package?

M5. CLAPPER: It's aninterestingthought.
There is nothing out there that | can refer to that
has that type of database.

MEMBER GARRI CK: See, the reactor
operating experience has gone through sone of this

same ki nd of evol ution of being integrated and brought
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together. And the inpact of that database has been
enormous i n terns of making the i ssues nuch cl earer to
the public on the basis of experience.

There is this tendency to say that we're
dealing with sonething that is extrenely nysterious,
extrenely dangerous, and about which we know very
little. And hereis a case where we know j ust a great
deal. And | would nuch rather have data answer ny
ri sk questions than have to rely on anal ysis, as nuch
as | love analysis.

And | think the opportunity to do that --
to do just that is here, and that woul d be one of the
bottomlines that |I get out of this whole workshop.

MR. HUNTER: If | could just answer that.
| think the UK and French conpetent authorities do
keep statistics in terns of incidents for al
radi oacti ve packages. They woul d have to be anal yzed
to isolate out spent fuel and high-level waste.

MEMBER GARRI CK:  Yes. Yes. And | think
the partitioning here of the data into the right kind
of categories would be very inportant, and also
extrenely val uabl e.

MEMBER LEVENSON: Ray?

MEMBER WYMER:  Because of the nature of

COGEMA's work, you nust deal with quite a broad
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spectrumof fuel types that you have to ship. Can you
talk just a little bit about the -- any special
shi ppi ng probl ens that ari se because of this spectrum
of fuel types?

MR. HUNTER: Problens that arise? | think
nost probl ens are resol ved by | ong-range pl anni ng. |
can tell you I|I've been involved in projects where
we' ve contacted utilities five years before they plan
to ship fuel.

And during that five years, we've
identified what equi pnent and procedures they need to
have in place in order to nake snooth shipnent
possi bl e. And al so, if necessary, devel op new baskets
tosuit the fuel type, obtain |licenses, etcetera. So
nost of the problens have been anti ci pated.

At a practical |evel, what tends to happen
i f you l ook right across the board of PWR and BWR f uel
types, although they are notionally very simlar, the
details are extremely wde ranging in terns of
geonetry, the physical nature of the fuel bins, the
materials, etcetera. There is a wide range of
mat eri al out there, and you really have to get down to
the very fine detail in order to ensure that you --

MEMBER WMER: Wel |, do you not deal with

t hi ngs other than PWR and BWR fuel shipnents?
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MR. HUNTER: Yes. There are AGR --

MEMBER WMER:  That's right.

MR. HUNTER: -- fuel. [I've dealt with
Magnox fuel .

MEMBER WMER:  Yes.

MR. HUNTER: In the UK 1've dealt with
wet fuel shipments. That is to say, casks partly
filled with water. They pose particul ar probl ens.

MEMBER WMER:  Yes. Well, sone of these
fuel types are a good deal nore fragile than others,
and | wondered if in an acci dent situation that causes
any special considerations.

MR. HUNTER: Well, fromny experience of
shi pping irradi ated PAR and BWRfuel , |'ve never known
an instance where fuel has failed during shipnent.
Routinely when casks arrive at La Hague, the fuel
woul d be sifted, checked, and --

MEMBER WYMER: Well, Magnox are not as
rugged as --

MR. HUNTER: Magnox is a different thing
because that's corroding all the tine.

MEMBER WYMER:  Yes.

MR, HUNTER: That's why it has to be
repr ocessed.

But aninterestinginstance-- | nentioned
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m nor instances on traffic. I was involved in a
shipnment in Europe of spent fuel to La Hague, and
there was a 50-ton truck -- cask which slid off the
road and actually went onto its side and | anded in a
field. Very little damage, just some pai nt scraping.

But we took the cask back to the reactor
station, which was only a few mles away, and we
exam ned the fuel by taking water sanples, because
t hese were water-fill ed casks, and we found t here was
no -- it was very robust.

MEMBER WYMER: (kay. Thanks.

MEMBER LEVENSON: George?

CHAI RVAN HORNBERCER: | don't actually
have a question. |"d just make a comment, then
conmpl i ment you. You stated that you wanted t o keep us
all awake until 5:00, and you did so admrably.

MR. HUNTER  Thank you very mnuch

(Laughter.)

PARTI Cl PANT: Now you can go back to
sl eep.

(Laughter.)

MEMBER LEVENSON:  Any questions fromthe
ACNW st af f? Question?

M5. GUE: Lisa Gue with Public Citizen,

and | do appreciate your indulgence in hearing the
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public comments that |'ve nmade at this neeting.

And the two hopefully brief, since it's
t he end of the day, comments that | wanted to nmake are
just general, not specific to your presentation, but
general to this neeting overall and to ACNWSs
conti nued consi deration of nucl ear wast e
transportation issues.

First of all, just locating this within
the current context, while NRC holds specific
responsibility for licensing high-Ievel wast e
transportation casks for general use, t hese
conversations obviously are happening right now at a
time when NRC also holds responsibility in the
| i censi ng phase of the two projects -- private fuel
storage and the Yucca Mwuntain Project -- that would
initiate unprecedented nucl ear waste transportationin
this country.

And | think it would be very hel pful for
ACNW or the NRC as a whole, to be able to consider
these transportation questions in -- wthin the
speci fic context posed by those projects. And yet the
Depart nent of Energy has not put forward the specifics
of the transportation plan for the Yucca Muntain
Proj ect .

There has been an assunption during this
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neeting of preferredrail transportation routes. But
t he Department of Energy has not specified -- has not
gone on record with a decision about a node of
transport for Yucca Mountain.

Ther e has been sonme assunpti ve statenents
made about how many tunnel s Yucca Mountain shipments
woul d pass t hrough, what other materials m ght be on
trai ns goi ng to Yucca Mountain. And, again, there has
been no specific decisions made about shipping
paranmeters for Yucca Muwuntain or nmuch [ess -- nuch
| ess the nodes of transportation.

And in the case of private fuel storage,
the information on transportati on has been simlarly
m nimzed i n the environnental inpact statenent. And
this not only does not inspire public confidence --
this tendency of the Departnent of Energy to
apparently conceal thisinformationis howit appears.

It does not only not inspire public
confidence, but it al so nakes specific analysis as to
t he envi ronnment al i npacts and public heal th inpacts of
transportation i npossible. So, again, as | nentioned
yesterday, we would be very happy if the conmittee
woul d recommend that the Departnent of Energy cone
forward with sone of these specifics and present them

for public scrutiny and expert technical scrutiny as
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wel | .

And, secondly, | nmentioned yesterday that
the focus seens to have been, in terns of accident
risks, on fire and inmpact consequences. O course,
there are other regulatory accident paraneters that
have not been di scussed.

Inadditionto that, | woul d hope that the
conmi ttee m ght consi der al sot he non-acci dent i nmpacts
of nucl ear waste transportation, particularly in the
context, again, of these |arge-scale shipnments that
are pl anned. And this, again, would require sone
i nformati on about the routes that are to be used.

But given that the casks |icensed by NRC
do not conpletely containradiation, thereis apublic
heal th i npact fromrepeated cl ose contact with these
shi pments as they pass by. And there are denographic
consi derations as to who |lives close to the shipnent
rout es.

And as one of the presenters nentioned
yest erday, when -- where t hese shi pnents m ght stopif
t hey have to stop, and how often they m ght be stuck
inrush hour or gridlock traffic. So that seens to e
-- of course, consideration of the accident
consequences i s very inportant. But, additionally, it

seens to nme the non-accident considerations equally
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nerit your attention.

So thank you again for having ne here.

MEMBER LEVENSON:. Questions or conments?

MR, SHAFFNER: My nanme is Jim Shaffner
with Parallax. | actually have a question for the
speaker.

G ven the | arge reliance on nucl ear power
in Europe, is the public at large better able to
understand t he i ssue than perhaps the public in this
country? And thus be | ess susceptible to sonme of the
argunent s of peopl e who ar e opponents of the endeavor?

MR,  HUNTER: It's very difficult to
generalize with Europe, because it's a mxture of
countries, a mxture of cultures. But certainly, in
France --

MR. SHAFFNER: France was what | was
speci fically thinking about.

MR. HUNTER: -- nucl ear power is well
accepted. In fact, nost French towns, the | ocal nayor
woul d be very happy to have a nucl ear power station
built in his area, because it brings jobs, it brings
econony, etcetera.

| think also the fact that both in France
and the UKt here has been a concerted effort of public

outreach, public acceptance information, that nust
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have hel ped to all ay sone of the public fears. W saw
yesterday the smash hit CGB train crash, which was
done sone years ago.

| personally think that was a wonderfu
denonstration for public acceptance -- a scientific
study. |'mnot tal ki ng about gaps, etcetera. But for
the guys in the street to see a train crash into a
spent fuel cask, and the cask doesn't leak, is a real
denonstration of safety.

MR. SHAFFNER Are radi ationissues -- are
radi ati on education part of the general education
curriculum over there, like they are kind of not in
this country?

HUNTER: | don't believe so.
SHAFFNER:  HmM®

HUNTER: | don't believe so.

2 3 3 %

SHAFFNER: Ckay.

MR,  HUNTER: You know, radiation is
somet hi ng whi ch people are very afraid of until they
go to the hospital. Very quick to take an X-ray.

MR. SHAFFNER: Thank you.

MEMBER LEVENSON:  Any ot her questions? |f
not, I will declare the workshop at an end and turn
t he neeting over to our Chairnan.

| want to thank all of the speakers and
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t he audi ence for their patience and indul gence al so.

CHAI RVAN HORNBERGER: Yes. And | w il
echo that thank you to all the speakers. Excellent
day and a hal f neeting.

| am now going to declare a 10-m nute
break, and then we will reassenble. The committee
wi | | have sone di scussi on about the workshop, because
MIt wants us to while everything is fresh in our
m nd. Ten-m nute break.

(Whereupon, the proceedings in the

foregoing matter went off the record at

5:07 p.m and went back on the record at

5:18 p.m)

CHAI RVAN HORNBERGER: Ckay. We're going
to reconvene. | anticipate that this will be a
relatively brief part of the neeting.

What we want to dois MIt is going to be
tasked with preparing a letter report to the
Commi ssion on this workshop, and he wanted to meke
sure that we got down our initial thoughts on what
m ght be in such a letter. And so let's go down the
list here, the Iline here, and just give our
prelimnary thoughts.

M ke, do you want to start fromthat end?

MEMBER RYAN: Sure. Really endorsing what
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John said about gathering this data in a database |
think is probably the principal or one of the
principal things we could offer as being hel pful.

| was, as John nentioned, very inpressed
with the international nunbers, all are different
experience from DOE, DOT, and other points of view
And | think it will be instructive to systematically
gather that, so it is available for good analysis to
really get a broader integration of the experience to
see what nmaybe true rates are and those kinds of
things. So that's one.

"1l defer for the nonent.

MEMBER GARRI CK:  Yes. | think that woul d
be my nunmber one recommendati on. The ot her thing that
| think is very inportant for the letter would be a
few highlights of some of the things that cane out of
t he workshop that were of great general interest.

You know, we tal ked about the emergency
response probl ens associ ated with the cask, that while
it my be leak-tight, it may have |ost some of its
shielding. And | think that kind of question needs to
at | east be addressed.

| think the di fferent approaches that are
used inthe different entities are extrenely val uabl e

and need to be highlighted and summari zed. ["m
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t hi nki ng of things |like the positions of the different
groups with respect to things Iike special trains or
dedi cated trains.

| thought it was very interestingthat the
Europeans tend to not only not think in terns of
special trains. They don't think in terns of escorts.
And there's reasons for these kinds of things, and I
think we need to -- it would be inportant for us to
acknow edge that.

So | think that in addition to sone sort
of a recommendati on about taking advantage of this
dat abase, because this is one case where probably risk
assessnments in the sense that | usually would
recommrend woul d probabl y be unnecessary because of the
supporting evi dence.

And even where it is necessary, the
supporting evidence is such that the uncertainties
could be pretty mnimum  But beyond that, | think
hi ghlights of the inportant |essons |earned -- |
t hought the information that the utilities presented
on the problens with the casks was extrenely val uabl e
and hasn't been di scussed a great deal.

And the practical issues associated with
cask handl i ng and cask novenent and the distinctions

bet ween transporting and handl i ng and t he ot her phases
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of the whol e operation that came out of the two days
| thought were -- was val uabl e.

So |l think there's areal opportunity here
for us to highlight some information that the
Conmmi ssion would be interested in, in addition to
maki ng some reconmendat i ons.

CHAlI RVAN HORNBERGER:  So we have on record
t hat John Garrick recommends an actuari al approach to
ri sk anal ysi s.

MEMBER GARRI CK: That will be the first
time innmy life.

(Laughter.)

The first time | would ever reconmrend
t hat .

MEMBER LEVENSON: But not often do you
encounter something that really has --

MEMBER GARRI CK:  That's right. Wy do a
ri sk assessnent when you know t he answer?

MEMBER WYMER: Wl l, | want to -- since
it's al ready been seconded, 1'Il third the support of
John's statenment about coordinating, correlating,
gat heri ng, and anal yzi ng the transportati on data. And
you can make a very good case on the basis of just
provi di ng a ri sk-infornmed background or regul ationin

this area.
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| al so thought that there was quite a bit
of discussion about public participation, and that
peopl e seened to be -- have made a best effort to
comuni cate with the public. As we all know, that's
an extraordinarily difficult thing to do sonetines,
but I was sort of inpressed by the fact that people
seemto be trying, people in the industry.

| thought that al so | was encouraged, and
t hi nk we shoul d make a note of the coordi nati on anong
t he vari ous organi zations i nvolved in transportation
as ratified by that. The DOT, the Anerican
Associ ati on of Railroads, and DCE, that this is a good
t hi ng and peopl e ought to know that it's being done.

| think we need to pay attention -- |
t hi nk we ought to nake a note and nake nention of the
fact that there was public concern expressed about
areas other than the technical areas at which this
specific nmeeting was directed. W do not apol ogi ze
for what we did and didn't do.

W st at ed cl earl y what our goal s were, but
that doesn't nean we covered all of the inportant
bases that are out there to be covered. And so we
ought to make note of the fact that these people are
concer ned about routing, which we don't have any i nput

from DCE yet, at |east not specific, and sonme of the
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ot her public concerns.

And that's ny first crack at observati ons.

CHAl RVAN HORNBERGER: Let's see. | think
these are all good. And | guess |I think that it is
probably inportant for us to point out that what we
heard on the first day in terns of the shipping casks
and the anal yses, which, of course, is the real NRC
responsibility, indicated to nme that our nethods of
anal ysi s have really inproved.

It appears to nme that people can do an
excel l ent job on these anal yses, and that all of the
experience, everything points to the fact that the
exi sting NRC regul ations are entirely adequate to do
-- to specify a cask that is very robust with respect
torealistic accidents, bothrail and truck acci dents.

And | think that's -- that would be
i mportant for us to point out, if, in fact, we go back
over the information that we got at the neeting
that's what we include. That's certainly what | took
away from yesterday norning s neeting.

MEMBER LEVENSON: Are there any -- any of
the other -- any of the rest of you have comrents on
yesterday's neeting?

MEMBER WMER: | certainly agree with the

statenent that George nade about the -- there seens to
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have been a quantum leap in the sophistication of
anal yses of cask responses to accidents -- accident
condi tions.

MEMBER LEVENSON: | think there's a snal
probl em | think inproved nethods of analysis are
available. It wasn't clear to ne they' re bei ng used.

(Laughter.)

MEMBER GARRI CK: | think, MIt, regarding
your yesterday -- your conment about yesterday, |
t hi nk one of the things yesterday that inpressed ne a
great deal was the discussion between Sandia and
Li vernore, particularlyinregardto nodeling, andthe
tradeoffs that you can nmake between tests and
anal yti cal nodel s.

| thinkthere was a very i nportant nessage
there that could be put in sort of the context of how
the | abs could reinforce each other in terns of one
goi ng down one direction and another one goi ng down
anot her direction. And the opportunity that that
provides for sone sort of effective conprom ses.

CHAI RVAN HORNBERGER:  You' r e reconmendi ng
col | aborati on anongst DCE | abs?

MEMBER GARRI CK: | ' mreconmendi ng -- yes,
right. Absolutely.

(Laughter.)
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CHAI RMAN HORNBERGER: M ke Lee?

MR. LEE: We should only reconmend t hi ngs
t hat are possible.

(Laughter.)

MEMBER GARRI CK:  Well, | have a habit of
bringing up the -- those kind of things.

MR. LEE: No. The only point | was going
to meke is just acknow edging there's a lot of
horsepower in the Livernore analytical capability.
And this marriage would seem-- | nean --

MEMBER LEVENSON: I ncidentally, Mke, for
one of the questions we had raised earlier during the
break because of the very efficient staff person on
this project |ocated and got delivered here soneone
fromthe regul atory si de who was i nvol ved i n |i censi ng
t he casks. And I'll give you the nunber -- what
happened when the neutron shield is gone.

I f both boral and plastic is conpletely
gone, therequirenents for licensingis that they have
to denmonstrate a nmaxi num field of one r per hour at
one nmeter. No neutron shield at all. They're used
whet her boral or plastic. Any neutron material has
gone.

There's no way that it mght --

VEMBER GARRI CK: And it's limted to an
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emer gency response i ssue.

MEMBER LEVENSON: Energency response and

one hour -- one r per hour at one neter.
MEMBER RYAN: Well, | think that's an
i mportant element. It was a question that was raised

that | just did not have any nunber in my head, and |
appreciate that -- one r per hour in an emergency
circunstance is certainly not |life threatening, and,
you know, that conbined with the information that we
did have about the |ack of breach of casks, | think
that's an interesting bounding situation.

Thank you.

| al so | earned one of the other audi ence
menbers nentioned to me that that analysis is, of
course, as you pointed out with the regulatory
requirenment, typically in all of the safety analysis
reports. And I'msure for every cask design that's
calculated it's just a matter of pulling that
t oget her, but that's hel pful.

MEMBER LEVENSON: Ckay. Tim think we've
got enough to do a letter?

MR, KOBETZ: | just want to make sure that
you' ve got enough on yesterday's fromwhat -- | know
that you've got a lot of views onit, too, MIt, so

maybe I'll let you --
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MEMBER LEVENSON: |'ve got sone notes.

CHAI RVAN HORNBERCER: Let nme raise a
question. W heard in the fire analysis summary for
the Baltinore Tunnel -- and one of the things that at
| east had gone through my mnd was sonetinmes a
presentation of an analysis that is, shall we say,
|l ess than realistic, i.e. aninfinite supply of fue
burning at the hottest tenperature, and then also
presenting this threshold tenperature of -- is it
1058? 10587 As sone nmgi cal nunber when it really
doesn't have anything nmuch to do wi th anything?

And | think that there is -- all I'm
guestioning i s whet her we want to nake a comment on a
presentation issue. W've done this with respect to
TSPA and doing unrealistic analyses and perhaps
rai sing the concern --

MR. KOBETZ: The technical basis for the
10587?

CHAl RVAN HORNBERGER:  Yes.

MEMBER LEVENSON. Go ahead, M ke.

MEMBER RYAN: George, | was t hi nki ng about
sonmething simlar, and naybe we could broaden it to
this question that -- we heard a | ot of information.
Sorme of it was very famliar to ne and sone wasn't,

and | took note of the fact that | think it's very
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i mportant for us to either comment on or consider --
and maybe not comment on -- the notion that it's very
important to match the testing with the goal.

You know, if it's a specific technical
test to neet a criteria that's very analytic, that's
one kind of situation. |If it's a systemengineering
per f ormance denonstration, |ike a drop, agai n, agai nst
sone kind of criteria, that's maybe a second.

And then third is nore of a global
denmonstrati on of performance |like a crash test where
perhaps it's nore visual than anything else, that
sonet hi ng does survive a catastrophic accident --
controll ed, but nonetheless alittle different slant
on it that we mght want to tal k about those three
di fferent kinds of tests, because it seened to ne that
soneti mes people would very quickly tal k about data
for one kind of a test in another context and swtch
back and forth.

And that sonetines is helpful, but
sonmetimes, frankly, is confusing. Mybe we want to
touch on that point. | think that's along the |ines
that M1t has tal ked around about, you know, what is
t he appropri at e hi ghway crash speed and t hose ki nds of
i ssues.

VEMBER LEVENSON: You know, the 1058
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rai sed an interesting point inthe sense that it's an
old, old nunmber from previous tinmes for previous
pur poses prior to attenpting to be -- to risk-inform
anyt hi ng. And | think maybe we m ght consider
conmenting that as things cone into current use that
are that old, they really need to be revi ewed to nake
sure that old nunmbers are neither too high nor too
| ow.

We don't know sonetines which way old
nunbers are, but we should -- just because it's
enbedded in a regul ation that's N plus one years ol d,
it shouldn't be considered cast in concrete whenit's
com ng into use for new applications that really need
to be updated, best estinmate today's world.

MEMBER  GARRI CK: I think you've
characterized it well. | think it -- what this
commttee has tried to be constructive inis advising
t he Commi ssion on howto interpret the risk-infornmed
regul atory practice business. And | think connecting
t hese kinds of nunbers that grew up out of a nore
prescriptive tinme --

MEMBER LEVENSON: But it didn't make any
di fference.

MEMBER GARRI CK: -- when it didn't nake

much difference, and at a tine when the approach to
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licensing was pretty nuch design basis and the
prescribing of critical paraneters to nmaking sure that
t hese kind of paraneters aren't really causing sone
obscurity with respect to the inplenentation of risk
t hi nki ng.

So I think you've got it -- this to the
context that it should be di scussed.

MEMBER WWVER:  1'd Iike to make a point
again that we made it -- the point strongly in a
previous letter, but | think what canme out of this
wor kshop di scussion yesterday nmekes it inportant to
say it again, because the question arose again of
sorting out the practical safety-related aspects of
cask safety and risk on the one hand, and those data
that we gather with respect to research areas, the
things that we're interested in just to validate the
nodel s that we have that go well beyond anything we
expect the cask to experience.

That's a very inportant point. It keeps
comng up, and it's a gadfly, and we need to nake the
point again and try tolay the issuetorest if we can
sonehow.

MR, KOBETZ: |"ve got a question wth
regard to the 1058. Wuld it be hel pful if | got the

commttee the staff's position on why they use that
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for the peak claddi ng tenperature?

| mean, they've got the database on that,
but I knowthey are al so | ooking at, is that a nunber,
or should they use sonmething else? So I'll try to
find out what information | can on that tonorrow

CHAl RVAN HORNBERGER:  Yes. Okay. That
woul d be good.

MEMBER LEVENSON:  You mi ght al so ask t hem
why t hey use 1058 i n a shi ppi ng cask of ol d dead fuel,
and the use a simlar nunber of over 2,000 degrees in
reactor core accidents, where you've got an energy
di spersive nmechanism This is just incredible
i nconsi st ency.

CHAl RVAN  HORNBERGER: ['"'m actually
interested inthe nunber of significant figure. Okay?
Wiy isn't it 1059?

(Laughter.)

MR, KOBETZ: Al | can tell youis it's
based on some test data. And | can't renenber where
the testing was from but I'Il find that out for you.

CHAI RVAN HORNBERGER: Ckay. Any parting
comments here? 1'magetting ready to --

MEMBER LEVENSON: Yes, let's part.

(Laughter.)

CHAI RMAN  HORNBERGER: Ckay. W're
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adj ourned for today.
(Wher eupon, at 5:37 p.m, the proceedi ngs

in the foregoing nmatter were adjourned.)
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