10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

UNI TED STATES OF AMERI CA
NUCLEAR REGULATORY COWM SSI ON
+ + + + +
ADVI SORY COW TTEE ON NUCLEAR WASTE
143rd MEETI NG
(ACNWY
+ + + + +
VEDNESDAY,
JUNE 25, 2003
+ + + + +
ROCKVI LLE, MARYLAND
+ + + + +
The Advisory Comm ttee on Nucl ear Waste
nmet at the Nucl ear Regul atory Conmm ssion, Two Wiite
Flint North, RoomT2B3, 11545 Rockville Pike, at 8:30

a.m, Dr. Ceorge Hornberger, Chairnman, presiding.

COMWM TTEE MEMBERS PRESENT:
DR GEORGE W HORNBERCER, Chairman
DR B. JOHN GARRI CK, Vice Chairman
DR. M LTON N. LEVENSON, Menber
DR

M CHAEL T. RYAN, Menber

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




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

ACNW STAFF PRESENT:

SHER BADAHUR
HOMRD J. LARSON
NEI L COLEMAN

M CHAEL LEE

RI CHARD K. MAJOR

Associ ate Director, ACRS/ ACNW
Speci al Assi stant, ACRS. ACNW
ACNW St af f
ACRS St af f

ACNW St af f

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

A-GE-NDA

Openi ng Statenent - Chairman Hor nber ger

Spent Fuel

Updat e on Waste Managenent Rel ated Research

(202) 234-4433

Char acteri zation Project

Harol d Scott, ONRR

Cheryl

Trottier, NRC/ RES

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

PAGE

60

(202) 234-4433




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

P-ROGCGEEDI-NGS
(8:30 a.m)

CHAI RVAN HORNBERGER: The neeting wll
come to order. This is the second day of the 143rd
nmeeting of the Advisory Conmttee on Nucl ear Waste.
My nanme is CGeorge Hornberger, Chairman of the ACNW
The ot her nmenbers of the conmttee present are John
Garrick, Vice Chairman; MIton Levenson, and M chael
Ryan.

Today the commttee will (1) discuss the
spent fuel characterization Project with nenbers of
the NRC staff; (2) hear an update on Wast e Managenent
Rel at ed Research fromthe NRC Staff; (3) di scuss pl ans
for next nont hs ACNWPer f or mance Confirmati on WrKki ng
G oup; (4) discuss the commttee's approach for the
2003- 2004 ACNW Research Report; (5) elect ACNW
officers for the period fromJuly 1, 2003 t hr ough June
30, 2004; (6) prepare ACNWreports on recent committee
revi ews.

MR, LARSON:. If any.

CHAI RVAN  HORNBERGER: If any, right.
Ri chard Major is the Designated Federal O ficial for
today's initial session. This nmeeting is being
conducted in accordance with the provisions of the

Federal Advisory Commttee Act.
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5

We have received no witten comrents or
requests for tinme to nake oral statenents fromnenbers
of the public regarding today's sessions. Should
anyone wi sh to address the comm tt ee, pl ease nmake your
w shes known to one of the commttee staff. It is
requested that the speakers use one of the
m crophones, identify thenselves, and speak wth
sufficient clarity and volunme so that they can be
readily heard.

So, today's first sessionis on Spent Fuel
Characterization Project, and MIton Levenson is the
cogni zant nmenber of the commttee, so I'll turn the
nmeeting over to MIt.

MR. LEVENSON:. Thank you, GCeorge. |'l]
just make one small coment before we start.
Yesterday we spent al nost the whole day on what |
would call wvirtual reality in the world of the
computer. COccasionally, it's nice to get back and
find out what the real physical world is |ike, get
real evidence to support what's going on el sewhere.
So, I'll ask Harold Scott to go ahead and make his
presentation. No pressure.

MR, SCOTT: Thank you very nmuch. | was
going to say that yesterday you tal ked about the

repository, and today we're going to tal k about the
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6
real fuel and the cask, so that was a good
introduction to what we're going to cover today.

(Slide)

|"'mwi th the Division of Systens Anal ysi s
and Regul atory Effectiveness. Jack Rosenthal is ny
boss. Let nme also nention sonme of the other
principals that have been involved in this project.
It goes way back, but just the recent part of it is
the part where |I've beeninvolvedin. Dr. Suh, inthe
back, has been one of the | ead persons in research on
this project. Roger Kinealy (phonetic), works in DVT,
your old division, recently retired, he's been
involved in this for sone tine. The User O fice,
Spent Fuel Project Ofice, Chuck Enterante (phonetic)
has been a |l eader on that side. They are not here
t oday because they are neeting with DOE on a fol | ow on
programw t h maybe anot her cask with ot her fuel rods,
hi gher burnup fuel rods. A couple of people at
Argonne have been principals in this, Dr. Han Chung
Tsi, and Bob Einziger. Bob is here today if you have
any questions for him He's the one guy that's sort
of been on this programfrom what, '85 or earlier?

MR, EI NZI CER:  Yes.

MR. SCOIT: And also this program is

jointly sponsored with EPRI and John Kessler is the

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




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

manager of their end of it.

(Slide)

So, why are we interested in the
characteristics of irradiated fuel? W need to know
if the cladding will maintain its integrity in the
dry-cask and in the repository. It may not nake too
much difference if thereis alittle perforation hole
in the cladding because there's not nuch gas,
radi oactive gas that can get out, and if the fuel
doesn't relocate, you don't have to worry about
criticality or shielding or decay heat. But there
does seemto be a sense that these rods will be intact
for a long tine. So sone of the information that
we're trying to gather is to show how does the rod
behave during burnup, how does it behave in the cask?

So, we've done things like profilonetry
rod, gas analysis, creep testing. The post-creep
nmechani cal properties are still to be done. W have
three sets of rods, nmedium burnup and high two high
sets, BWR and PAR.  Even though this says focus is the
Surry rods, I'll be covering all three types of rods
t oday.

(Slide)

Regul atory i ssues. One of the thingsthat

"Il point out here is that in Part 72, there is the
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8
i dea that these fuel assenblies m ght be shuffled from
tinme to tinme, nmaybe they' || be changi ng casks or when
they get to the repository they'll be put into
different cans, and so one of the ideas from Section
122 of Part 72 was that "fuel during storage will not
pose operational safety problens with respect to its
renoval fromstorage". So youw ||l have to be ableto
handl e these assenblies, so therefore they need to
have sone sort of resistance to failure.

(Slide)

We're tal king now about the Surry rods
whi ch had a nedi umburnup. W nade a |l ot of effort to
try tofigure out if they changed the di aneter during
the cask storage. Well, we didn't know exactly the
di anmeter when they canme out of the reactor, but from
various efforts to take averages and neasurenents, it
| ooks like there was very little expansion of the
cl addi ng during the storage.

These nunbers for gas release are well
within the range for this style of fuel from that
vi nt age.

Thisisrelatively | owoxidethickness and
the right amount of hydrogen for that anmount of
oxi dation thickness.

We di d neke t hese measurenents. Wat this
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9
nmeans is that the hardness neans the cladding is
har der because of the irradiation and therefore it's
stronger. So we've done the creep tests, ['ll show
you those results, and we're still going to do
mechani cal properties tests.

(Slide)

Let ne not get into the characterization
of all three types of these rods.

(Slide)

W're not only worried about dry-cask
storage, but we have a LOCA programthat's going to
use the results, so there were several reasons for
characterizing these rods. But inthe case of Surry --
and | don't knowif you've had a presentation on this
sonetinme in the past, but there was a cask that was
put at |daho 15 years ago and it was opened recently,
and these rods were in it. and they took out one
bundle -- 1'Il show you that in a mnute -- and
exam ned a few of the rods. W also have rods from
Robi nson that were driven over many cycles to rather
hi gh burnup for the time. The boiling water reactor
rods fromLinerick are relatively recent rods.

(Slide)

And this is the kind of things that were

done for all of these. One of the reasons we do the
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10

actual gamma scanning at the hot fill is to nake sure
that the pieces of the rods -- we get the rods in
sections. And so if sonebody says, "Well, this part

is the third part and this is the fourth part”, we
want to be sure we keep them straight.

Hydrogen is going to turn out to be an
inportant factor, | don't think we recogni zed that in
the past. W're al so doing isotopic analysis of the
Li meri ck and Robi nson rods. This will be used by the
peopl e that run the code, sothereis alittle bit of
code work, to see if the anounts of --

MR. GARRICK: Wiere is this work actual ly
performed?

MR SCOTT: At Argonne, Argonne East.

MR GARRI CK:  Argonne East.

MR. SCOIT: The cask was in |Idaho, so the
rods were taken out of the cask -- and let nme put up
t he next slide here --

(Slide)

-- were taken out of the cask in |Idaho and
sent to Argonne West where they punctured them did
the gas neasurenents, and cut them into snaller
| engths and they were then shipped to Argonne East
where we have hot cells, and did nost of the

characterizati on work. So nmobst of the work |I'm
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11
tal ki ng about was done at Argonne East.

MR, GARRI CK: (Ckay. Thank you.

MR. SCOIT: So this is the bundle in the
cask that we took out.

(Slide)

One of the ideas of this cask programwas
to say what are the tenperatures that rise in the
cask, so they had sone thernocoupl es inside the cask
originally, and they changed it fromgases. And so t he
i nportant point is that these rods in the cask saw as
much as 400 degrees C, and that turns out to be a
nunber whi ch the Spent Fuel Project peopl e use nowfor
alimt. They don't want the rods in the cask, the
cl addi ng, to be higher than that nunber 400 C.

(Slide)

So here is our first mcrograph of one of
these. And if you' ve seen m crographs over the years,
this | ooks pretty nuch normal. It has cracks. These
little spots here may be a little chunk that cane out
when they were preparing the sanple for observation.
And as | said before, by neasuring this outside
di ameter, there doesn't seem to be any creep that
occurred during the cask storage.

MR.  GARRI CK: Was the 400 degree

tenperature a center-line tenperature, or surface
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12
t enperature?

MR. SCOTT: That woul d be the surface
tenperature. Since the decay heat is very low, the
rest of the rod is not nore than a few degrees hi gher
than that, but that is the surface tenperature.

(Slide)

Her e' s anot her pi cture nowof a bl ow up of
the cladding -- and 1'lIl have sonme nore cladding
pictures later. This is the oxide | ayer out here. |
thi nk this cladding did not have nuch crud onit. And
this hydride -- I'lIl talk about that a little bit
| ater -- but we don't see any orientation that goes in
the radial direction, which woul d make it weaker.

(Slide)

Now |'m going to junp to the Robinson
These rods, as | showed before, have much higher
burnup, much higher fl uids. They al so have nore
hydrogen. These little lines here -- as | nentioned,
they conme in segnents. This is a piece, this is
anot her pi ece, another piece, and this downscal e |ine
here is just the edge of the piece. So the
destructive exam nations were taken at this | ocation
and this location. This |ooks normal.

(Slide)

So now we can see in this picture nore of
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these little hydrides in here, which we expect for
hi gh burnup rods. Before we had a coupl e hundred ppm
now we're up to about 6- or 700 but, once again, they
have this in the circunferential direction

(Slide)

Now |I'"mon to the boiling water reactor
rods. Sane story here. Chunks that cone in -- since
these are 12-foot |ong, the hot cell couldn't take
such a | ong piece, so we have different sections. It
just nmeans that the burnup sanple was taken here.
Al so, about a 10-inch section was taken for our LOCA
tests, which aren't related to storage.

(Slide)

Once again, here is a picture of this
boi Il ing reactor fuel, sane cracking. There seens to be
nore gas out here inthis edge, and -- | don't knowif
you can really see it -- but it |ooks like there's
nore a difference down here than there is up here.
This rod is along the edge, so we think there is a
power tilt across the rod which nay give different
behavior to the different side, edge side.

(Slide)

Now one of the things that m ght cause
sonme concernis if the inside of the cladding has sone

damage or change as a result of the burnup. So we were
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14
| ooking for -- as to whether there's any bonding
bet ween the pell et and the cl addi ng, or whether sone
fission products cone out here and maybe cause any
corrosion | ayer along the edge. This kind of rod has
a liner, if you re famliar wth that. There's a
zirconiuml ayer on the i nside of the cladding. So | et
me show you now anot her picture here that's alittle
bit nore closeup of this.

(Slide)

Recogni zing that we take one or two
sanpl es out of that whole rod and sort of assune that
the rest of the rodis simlar to what we're | ooking
at .

MR. LEVENSON:. The sanpl es you took were
fromthe highest burnup areas, right?

MR, SCOTT: |If they're in the m ddle.

t hi nk we said 27 i nches above the center |ine, so that
woul d be i n the highest -- yes. These are the hi ghest
burnup in -- so, yes, we're getting -- and that's
consi stent then wth that nunber -- 57 1 think | said
was t he burnup.

MR. LEVENSON: Normally, the nunbers that
are reported for burnup are average for the whole
subassenbl y.

MR, SCOTT: Yes, assenbly average.
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15
MR. LEVENSON: But you actually picked
quite a bit -- sonewhat higher than that --
MR. SCOTT: The nunber |I' msayi ng, the 57,
is that rod peak. So maybe the rod woul d be at 54 and

the assenbly m ght only be at 48.

(Slide)
Com ng back to what | nentioned before
about the hydrides -- and et ne just dwell onthis a

little bit here. Wen they nake a neasurenent of the
hydr ogen content, that's for the whol e sanple. They
take a piece of the sanple and neasure all the
hydrogen that's in it and divide by the wei ght to get
this weight fraction. But then by |ooking at a high
magni fication picture, they can sort of see where
t hese hydrides are. \Wen the reactor is at full power
and this anount of hydrogen -- it's all dissolved.
But when it cools down, it's in the cask or in the
pool, or in the laboratory for examnation it's at
roomtenperature. Andthere's still sonme di ssol ved at
this level, but also sone precipitates out. And we
noticed that there was nore precipitationhereinthis
liner, and you can see that there's less here. So
it's mgrated fromthis area over to this area, and
the reason for that is this has |ess oxygen in it.

The Zircal oy has naybe .1 percent oxygen as part of
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16
its normal fabrication, but as | said before, thisis
zi rconi um has nmuch | ess oxygen, so it has a tendency
to absorb that hydrogen. The hydrides can cause
cracking, is why we are concerned about that.

(Slide)

So | et me sunmari ze nowthe Surry and t he
Robi nson and the Linerick. These rods look really
good after having been in storage for 15 years. W
didn't find any extra gas release or creep, and ho
hydri de reorientation, even thoughit was up to 400 C
at that initial storage.

(Slide)

The Robi nson. We've seen this, that when
you have high burnup you get this tight bond, but
there doesn't seemto be any particul ar fuel/cl addi ng
i nteraction. These had relatively high oxide
t hi ckness. This is the maxi num the whole rod. And
in the PWR, the maxi mum occurs toward the top. And
this is about the right anmount of hydrogen for this
gi ven oxi de.

|"mgoing to go on to the creep test we
did for these. This LOCAis part of another program
and we're neking the cladding naterial property
nmeasurenments which will be used by the conputer codes

to cal cul ate behavi or.
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(Slide)

Finally, the BWRrods. You get |ess oxide
in the BWR In this case, the fission gas was
nmeasured at the Vallesidos Lab in California before
the rods were sent to Argonne, and it seens to be
hi gher than woul d be expected for a bunch of rods.
But these rods cane froma |ead test assenbly, and
maybe because they were on t he edge and where they --
it wasn't higher than expected, but it's higher than
the average. And | don't knowif I showed you a Vu-
graph or not, but there seens tobelittle m crocracks
inthe fuel that could cause the gao to rel ease nore.
And | did show you these fission products in the gap.
But the rods were in good condition.

(Slide)

Now let me go to the thermal creep

resul ts.

(Slide)

The ACRS received a presentation on this
in October, but I'm going to give you our current

results as of just recently because these little
speci nens are still in the furnace, sone of them and
so we have sone current results. And I'l1l be talking
about Surry and Robi nson. The big difference, of

course, is the ambunt of fluence and the anmpunt 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

18
hydr ogen on these.

(Slide)

First 1'Il talk about the test. The
little specinens are 3 inches I ong. W put zirconium
oxide pellets inside to just take up the volune. W
have a pressurization systemthat can put this nuch
cl addi ng stress, even though we don't go that high
and I'Il show you that we can maintain the pressure
control, and I'lIl show you a little bit about the
nmeasur enents we nake.

So what we're going to get out is hoop
strain and strain rate which was used by the conputer
codes, and it wll turn out that this nunber turns out
to be sort of the same for these two sets of data, but

there's quite abit of variability inthe creep strain

for cl adding.

(Slide)

So here is this little specinen, the
sanple. It's attached with a tube that is going to

come out of the furnace and be connected to the gas
system

(Slide)

So here's the speci nen down in here, and
this connection that cones out of the furnace. Sone

of the furnaces will take the one sanple and sone w | |
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take three sanples. So the furnace can be at a given
tenperature, and then you can put a pressure on this
to get the stress you want in the wall. And we tried
to keep the pressure constant at all tines.

We al so di scovered that the farther down
inthe furnace that we can get the specinen, the nore
uni formacross the I ength the tenperature i s because
it turns out that at high tenperatures it's really
sensitive to just 5 degrees C difference. You get a
di fferent dianeter increase.

(Slide)

So as | say, sone of these specinens can
have multiple -- sonme furnaces can have multiple
speci nens. And we have one set of these in one area,
and another set of furnaces in another building.
These m ght be sort of called hot cells, but sincethe
sanpl es don't have any uraniumin them they've been
cl eaned out, but they are still radioactive, and so
they do have to sort of keep them i nside.

(Slide)

So these little devices here are the
pressure controllers, and in a mnute I'll show you
sonme of the curves of the data. So they're 1, 2, 3, 4,
5 for the 5 specinens that will be in the -- and then

in behind this wall here is the cell where those
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furnaces were at that | showed you i n the previ ous Vu-

gr aph.

(Slide)

So what we do is we raise up the
tenperature, we then raise up the pressure. It sits

here for a certain anmount of time, and then we
depressurize first, and then we let the tenperature
down. We have to do this because we need to nmake the
nmeasur enent separate, we're not able todoaninsitu
neasur enent .

So here is an exanple of the pressure
control. It sort of |eaks off. There may be a | eak out
of that swage | ock or sonething. So then the pressure
wi Il cone back up, and this is the period -- you can
see here hours betweenthese little bunps, andthisis
a smal | enough pressure differential, 10 degrees, that
the stress change is not hardly any at all.

(Slide)

This is the device that nmakes the
nmeasurenents. You take it out of the furnace and you
bring it over to this device, put it in here, this
will rotate, and then the laser can neasure the
diameter. So we neasure it -- and this thing can nove
back and forth, so we're going to get a |onger
specinmen -- we're going to get 1, 2, 3, 4, 5
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nmeasurenents. W rotate it around -- 1, 2, 3, 4, 5
back -- and you'l| see sone figures here in a mnute.
We can al so neasure the |l ength of the specinen to see
if it's changing.

(Slide)

You m ght say, "WAit a mnute! What are
these little sharp points?" It's just the way that
the neasurenent is nade. The cladding is really
round, but it may be alittle bit higher di nension on
this side than this side, but as you notice, as tine
goes on it gets very round. So if the claddi ng had any
ovality tostart wth, asit creeps it becones rounder
and rounder.

And what we mght watch for, if it's
getting ready to fail, we would begin to see sort of
a swelling portion out here and it would get a fat
pl ace, and we'd say, "Uh-oh, it mght break pretty
soon". But these aren't very big dianeter changes.

(Slide)

So this is the matrix now of the tests we
did. We have 1, 2, 3 different tenperatures and sone
different stresses. This stress is substantially than
in the reactor. If you say, okay, this rod in the
reactor may be at -- in fact, it's probably under

conpressive stress in the reactor -- but in the cask
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at 3- or 400 C, the stresses are maybe only 100, but
we woul dn't get nmuch creep if we only tested them at
that, so we need to get the higher stress in the
cl addi ng to nmake a useful neasurenent in a reasonable
anmount of tinme.

Then, as | said before, we're trying to
get this secondary creep, which is a steady-state
creep nunber which can be used by the conputer codes
for cal cul ati ng.

(Slide)

So here is sort of the results of those.
None of them had any failure. They all nuaintained
their pressure boundary. These are the ones that had
destructive exam nation, but we haven't done these
bend tests yet. So you can see here we had quite a
few hours on sone of these. Here's one that got --
and 1'll showyou a graph in a mnute -- up to al nost
6 percent strain at that failure. | think a |lot of
peopl e woul d say "WAit a mnute, irradiated cl addi ng
can't possibly go above 3 or 4 percent”.

MR. GARRI CK: Inthe casks thensel ves, are
t he fuel assenblies constrained | aterally or actual ly?

MR. SCOTT: | don't believe so. Let ne
ask -- do you know, Bob? Sone casks are horizontal

and sonme are vertical
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MR, GARRICK: |'mthinkinginterns of the
ki nd of --

MR. El NZI GER: Bob Ei nzi ger, fromArgonne.
Inthis particular test, the assenblies were just put
in a basket normally unreconstituted, so they were
unconstrai ned.

MR. GARRICK: Do you know how t hey woul d
be in the cask?

MR EI NZI GER. They weren't constrainedin
the cask. This was a vertical cask, and they were

just sitting in the basket.

MR. SCOTT: | think that's nornal, that
t hey have --

MR. GARRI CK: For the kind of novenent or
changes in creep you have here, | would guess the

condi tion woul d be unconstrai ned.

MR, SCOTT: Oh, are you saying if | were
toswell upalot, | would contact a grid and I m ght
put an axial |oad --

MR GARRI CK:  Yes.

MR, SCOTT: This anmpbunt of creep is not
enough to conpress the grid strain and lock therodin
-- no.

(Slide)

In this particul ar specinen, we had it at
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one pressure and got out to here. W had this steady-
state creep. And then we changed the pressure to a
hi gher pressure, and nowit gets on a different creep
strain, and this is where we got up to -- with still

no failure. And I think I may have a picture that

shows it's still round here w thout any thinning of
t he cl addi ng.

(Slide)

Just a mnor point here. Since we're

nmeasuring the Od of the cladding with that |Iaser
devi ce, what we want to sort of keep track of the wall
average hoop strain, we make this little adjustnent.
So different cladding thicknesses would have a
different adjustnment factor.

(Slide)

Here's what |'m saying, at this highest
strain, it's still very round. W don't see any
evidence that it's beginning to balloon out or creep
out preferentially on one side. And this was 422 --
well, | guess it's nore than a fewMLs growth -- and
particularly we think that the thing has additional
creep ductility left, so that if it got hot or had a
hi gher pressure, it mght go sone nore wthout
failing.

(Slide)
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|"m going to now show you a series of

graphs to sort of -- you can see the differences. |
mentioned before it's sensitive to pressure and
tenperature. So here's one at a constant stress, one
sanple and another sanple that had the sane
pressurization so they had the sanme stress on them
and you can see substantial difference here by just 20

degrees Cin these rates.

(Slide)
And here's one now, if | hold the
tenperature constant and change the pressure, | can

get sort of asimlar difference at one tenperature by
just changing the pressure a little bit. As | said
before, these pressures stresses are substantially
hi gher than the rod actually sees. And | think that's
why we didn't see any creep in the Surry rod, because
they just don't have that nuch internal pressure.

(Slide)

Here's one now where it's hi gh
tenperature, 400 degrees Cc. This is sort of the
limt, and the interi mstep guidance that Spent Fuel
Project Ofice recently put out |ast summer. And it
| ooks -- like this specinenis still in the furnace,
but they seemto be com ng along here nmaybe at the

same rate. You expect since this has | ower stress,
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that it will cone down a little bit this way as it
goes.

So just to sumarize on these Surry
speci nens, these are the ones -- the ones | just
showed you -- these are in the furnace now, and we're
getting sone neasurenents fromthese, and they w ||
continue. The rest of them have been term nated.

If the DCE people for the repository,
because the tenperatures are lower, nmay find sone
tests -- we have nore sanpl es, we have furnace space.
| f they want these, we'll do sone nore tests at | ower
tenperatures, nmaybe 320-340 degrees C, but then it
m ght take a whol e year to get a tiny anmount of creep.

(Slide)

Now let nme go to the higher burnup
Robi nson rods. W had sort of the same set of
nmeasurenents that we nmade on them As | nentioned
before, this is the maxi mum burnup on the rod. This
was a different rod that had a |ittle | ower burnup,
but it had gadoliniuminit. |I don't think I had any

pi ctures show ng the exam nation of that rod.

As | said, they have high corrosion
t hi ckness. W sort of have a -- we call it alimt,
but it's not a rigorous limt -- but we try to

mai ntain the cladding with | ess than 100 m crons of
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oxi de t hi ckness. At one point, the Spent Fuel Project
O fice said, "Okay, you can |l oad fuel in the casks as
long as it doesn't have higher than 100". And the
utility said, "Ckay, that's fine". But then Spent
Fuel Project Ofice said, "But you have to neasure it,
you can't just say 'oh, it's acalculated value'". So
they said, "We don't like that". So that's where we
got back to this 400 degrees Ccriterion instead of a
[imt on hownuch oxi de t hickness it was because, once
agai n, this oxide thickness sort of tells you how nuch
hydrogen there is, and hydrogen is what maybe nakes
the cladding -- has a propensity for it to fail.

MR. LEVENSON. Wen you pressurized the
rods and got neasurabl e amounts of creep, did you get
any flaking off of that oxide that you could find at
t he bottom of the furnace?

MR, SCOTT: | don't believe that they saw
any. |It's hardly enough novenent to --

MR, LEVENSON:. Well, the 5 percent --

MR, SCOTT: But |I'msaying those rods for
the Surry didn't really have a | ot of oxide. These
that have a higher -- these mght flake off. W'l
have to watch for that. | think they have a good i dea
of what they | ook Ii ke on the outside, and we woul d be

able to see a little chunk that fell down in the
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bottom But these would be nuch nore likely to have
t hat happen. Make a note of that, to ask those guys
up there to watch for that.

(Slide)

So we're going to do the sane thing with
the Robinson rods, in the sane -- but as | said
before, they have higher fluence and hi gher hydrogen
content, and we have one of themcooking. W wanted
to sort of see what the creep rate was so we can
predict how long it will take to nmke the other
nmeasurenents. And I'Il showyou in a mnute the test
matrix for these. And as | said before, we have two
sets of furnaces, two sets of nultiple furnaces.

(Slide)

So here's this matrix now, and as the
previous Vu-graph said, we're enphasizing the 400
degrees C. \E also think it's wise to nake one at a
hi gher tenperature. |If we have sone data, sonetine
| ater we coul d maybe rai se this 400 degrees Climt to
a higher nunber. W also don't like to extrapol ate
too far, sow doneedtotry to get sone speci nens at
a |l ower tenperature, and by having a bunch of them at
the sanme stress, we can see the dependency.

(Slide)

| think that | nay have shown this figure
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bef ore and poi nted out that these hydrides, thelittle
dark spots, are circunferentially oriented. But what
we're looking for now, as | said, is increased
hydr ogen, increased fluence. So do those nmke a
difference on the creep? The nodels that we have say
t hat that woul d.

(Slide)

So here's the Surry specinen at the sane
conditions, 400 degrees C, and this stress level. At
some point here, it looks like now this rate is
hi gher. You m ght say, "Wait a mnute. |If these are
harder because they have nore fluence and nore
hydri des, why woul d they creep nore?" And I'Ill seeif
| can answer that |ater.

(Slide)

Once again, at sonme tinme we pull the
speci nren out of the furnace, nmade these dianeter
measurenents, put it back in the furnace, three or
four weeks |later at another tine we take it out, and
so it keeps growi ng, so these different neasurenents
are at different tines, but the stresses -- the
pressure i s always the constant. So it turns out that
this stress may change a little bit over the lifetine
because we don't try to change the pressureto try to

mai ntain exactly the sane stress. And once again,
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still no swelling on any one side, inplying that it
continued to creep without failing.

(Slide)

So here's the sane kind of results we saw
before at a particular stress level, the higher
tenperature causes a higher strain rate. And the
nodel s have tenperature-dependent and fluence-
dependent factors in them

(Slide)

Here's one now at hi gher stress but | ower
tenperature than the other one. And in this case now
you see -- it's what | said before -- we sort of
expect this one to have a | ower creep than the | ower
burnup Surry.

(Slide)

Thi s is what people werereallyinterested
in, do these rods have sone creep ductility left in
themafter being inthe cask for along tine, if they
were to be taken out of the cask, put in a different
cask, had to be dry, they m ght heat up again. W
also didn't see any disorientation, therefore, the
Spent Fuel Project Ofice people were ableto usethis
data to develop this interimstaff gui dance docunent
that they issued | ast summer.

Al | this data is useful for node
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devel opnent, conputer code benchmarki ng. The French
have a nodel . Pacific Northwest has a nodel. EPRI has
a nodel. Maybe ot her people have them As | say, it
appears this creep rate i s about conparable -- sone
wer e higher, sonme were |ower -- but what are sone of
the questions? Has radi ati on danmage saturated? The
nodel has a paraneter and the question is, well, at
sone | evel of fluence, does that parameter go to 17?
At these high tenperatures, 400 degrees C, you m ght
expect annealing of the radiation danage. And it
appears that even with high hydrogen, as |ong as the
circunferential orientation of those little hydride
pl atel ets stays circunferential, it doesn't have any
effect onfailure. Inthis case, the Surry rods were
West i nghouse cl addi ng. The Robi nson r ods wer e Sei nens
cl addi ng.

| was going to show one picture here just
so you could sort of see.

(Slide)

This was the Surry. This was the assenbly
| showed earlier. So we took rods out of the mddle
here, so these are the ones that probably saw the
hi ghest tenperature in this assenbly, and you can see
these are the little grid spaces, and | don't think,

as Bob Ei nzi ger said, there's no constraint of these.
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The bundl e is not |ocked in at all in that direction.

MR. LEVENSON. M ke?

MR. RYAN. No questions now.

MR, GARRI CK: What can you summari ze for
us that the characterization programhas provided in
the way of additional insights into the long-term
performance of the fuel assenblies in a repository
envi ronnent ?

MR, SCOIT: | think the thingthat we know
is that at least for the rods we've exam ned, we
didn't see any unusual behavior on the cladding ID
None of these rods had any breached gas rel ease, extra
gas release did not occur during the storage. The
anount of creep capability seens to be nuch higher.
A couple of years ago everybody was predicting 2
percent would be the creep strain failure limt.
Well, we've gone in several sanples well past 2
percent .

There's another program they're talking
about -- these irradiation effects sort of goonwth
burnup. There's a rimthat devel ops on t he outsi de of
the fuel -- if | can go back -- this one naybe doesn't
show it too nuch.

(Slide)

You get a lot of gas buildup and very
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small grains in this area, and there's -- the
plutoniumis built up here, so the power in this edge
is alittle bit higher, even though |I still have a
radi al tenperature profile. But it doesn't appear
t hat even t hough we see t hese sort of fission products
novi ng out toward t he cl addi ng, no evi dence of damage.

MR. GARRICK: One of the things that you
seemto be showing is that there does not seemto be
any particular threat to their integrity of the type
t hat we woul d worry a great deal about froma di sposal
point of view, as a result of excessive burnup. In
other words, it appears that there's considerable
mar gi n.

MR. SCOTT: That's right. We haven't
di scovered anyt hi ng newt hat woul d real | y degr ade t hat
margin. And it does appear that these rods -- | think
that to say that, well, they're going to stay intact
for sonme period of tinme in the cask or maybe in a
repository, | haven't seen any neasurenent evidence
t hat shows that there's sone nechani smthat's goingto
meke that go away.

MR. GARRI CK: Because a |l ot of the plants
are now tal king about hi gher burnups.

MR SCOTT: Yes.

MR. GARRI CK: The other thing that |
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wanted to ask about is the fuel assenblies have gone
t hrough sonme design changes with tinme. Are you able
to make any kind of connection between what you' ve
seen and what t he desi gn changes m ght i npact interns
of such issues as hydrogen generation and hydrogen
mgration and creep and the other paraneters that
you' ve | ooked at in your characterization progranf?
Have t he desi gn MODs t hat have been goi ng on addr essed
any of those, or would have any inpact one way or
anot her ?

MR. SCOTT: Well, they mght. What ' s
different about the nobdern PWR cladding is it has
niobiumin it, and its corrosion is nuch less. So
when | showed 100 m crons of oxidation thickness at
the end of life, these other claddings that have
ni obi ummay only have 40 or 50 m crons at end-of-life.
Ther ef or e, their hydrogen contents w | be
substantially | ess.

|"mnot famliar wwth -- | think there are
creep -- the French have nmade creep neasurenents on
the zirconium niobiumalloys, and | haven't heard of
any differences. Creep turns out to be -- | don't
know whet her to call it a strange ani mal or not -- but
| showed it's a function of tenperature and stress,

but it also seens to be a function of the way they
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meke the cladding, the chem stry of it, so that even
t hough t he West i nghouse and t he Franmat on cl addi ng have
niobiumin them they are different. | wouldn't be

surprised if they had substantially different creep

characteristics. They have different creep
characteristics in the reactor, but | don't know
anything -- there's no evidence that | know of that

woul d say that those type of rods are nore propensed
to have, say, a lower creep failurelimt. | nean, |
woul dn't expect, if | did these experinents, to have
them suddenly fail at 3 and 4 percent.

MR,  GARRI CK: Yes. The question 1is
notivated as to whether or not the design changes
consi dered as nuch as t hey shoul d t he downsi de effects
beyond t he actual fuel performance in the reactor. W
all know that when design nodifications are nade,
there's nuch nore enphasis on the benefits it would
gain than the downsi de effects that m ght take pl ace
beyond the use of the fuel for its primary intended
pur pose, nanely, in the reactor.

MR. SCOTT: I"'m noticed in interacting
with NRR, they are beginning to think about when t hey
revi ew and approve the fuel behavior in the reactor,
what about |ater on when it goes in the cask, you

know, are there any aspects we ought to worry about
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now to do that.

VR. GARRI CK: Dd you do any
characterizati on of damaged fuel ?

MR. SCOTT: No. None of these rods had
any | eakers, and they weren't -- | think there has
been -- you guys used to do exam nation of rods that
had swelled up with air or sonething, water |eakage,
but that's sonetine ago.

MR. GARRICK: Now, has this information
been of any use in terns of the degradation nodels
that are being used in the perfornmance assessnents?
Has this had any inpact on how they are nodeling the
degradation of the fuel during its lifetine in the
repository?

VR. SCOTT: | can only say that people
that have cone to our neetings and been in on this
programar e sone peopl e fromDOE and t hei r contractor,
Eric Seidman. | think they have a nodel for creep, so
they woul d be taking this data and sort of seeing how
their nodel did versus this data, but | don't know
that the NRC TFPA -- TPFA -- has any nodels like this
init.

MR.  GARRI CK: Wuld you say that the
characteri zati on programhas i ncreased your confi dence

in the cladding as a barrier?
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MR SCOTT: Yes.

MR, GARRI CK:  Ckay.

MR. BADAHUR: Maybe so, but the way | see,
when this program was conceived, it was nostly for
i cense renewal and hi gh burnup sort of issues, andto
apply this to a high-level waste repository would be
a bit of stretch --

MR. GARRICK: That's what |'m pursuing.
| "' m pursuing the "so what" question.

MR. BADAHUR: | hear this exchange, but I
think to say that you have confidence in the cl addi ng
to be applied to high-level waste repository where we
are tal ki ng about several thousands of years may be a
little too premature. This characterization was
essentially for the issues related to the I|icense
renewal, to high burnup fuel, to |ong-term storage.
Correct meif I'"mwong, but I don't think high-Ievel
wast e was ever an issue.

MR.  RYAN: Maybe a question is -- you
know, these are relatively short-term tests for
relatively short-termperformance questions. |Isthere
a way to extrapolate effectively to the nuch | onger
time frames for the repository?

MR. SCOIT: | nmentioned that the DOE
peopl e m ght say okay, let ne put a specinen in a
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furnace at a lower tenperature, a |ower stress, and
let it beinthere for two years instead of just six
nmont hs or nine nonths, and you're right. The i dea was
that if this cask was |icensed for 20 years and | want
tolicenseit for 40 years -- in a part of the program
| didn't talk about, they did |ook at this cask and
see if it had any degradation in the cask itself, or
the internals, but the rods had not suffered. There's
no reason why those rods in the Surry cask coul dn't
sit there another 20 years. | think the point I'm
saying is -- about the repository is, if the
tenperatures are |l ess, the hydrides are not going to
nmove around, and it's that changing of the hydrides
that would be |ikely to cause degradation even for a
|l ong period of tinme. Now, we think that because of
americium buildup, it gives off alphas -- at 10,000
years the rod pressure mght be really high

MR. GARRI CK: One of the questions |
wanted to ask was how representative do you think of
these particular plants and these particular
assenblies are of the total inventory of PWRs and
BWRs ?

MR. SCOIT: The GE. Linerick rods are, |
woul d say, very representative. They are a nodern

design. | nean, there's a whol e bunch of 8-by-8 rods
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with no liners that are in pools, but now al nost al
these rods have liners. So there's a big batch of rods
that will be in the pools in the future, and in the
casks, that are this design, this particular
fabrication of the G E. cladding. The Robinson is
sort of theold Zircaloy. It had slightly lesstinin
it, soit's nore a nodern anmount. As | said before,
it seenms to nme that the new niobium claddings are
going to be |l ess susceptible to these degradations, if
any. The Surry is an ol der design. | don't know how
many of those, and those have all been in the pools a
long tinme. But the fact that we didn't see anythingis
sort of the good news on that, and | think that's
representative of the old '70s and ' 80s cl ad.

MR. LEVENSON: Seens to ne an inportant
sort of benchmark is the fact that the assuned failure
threshold at a couple of percent that you don't find
is asignificant finding for all uses.

MR, SCOTT: | think so, yes.

MR, LEVENSON: George?

CHAI RMVAN  HORNBERCGER: Again, just a
simlar |line question here. Your results suggest that
there isn't any reason that these casks and the fue
can't be licensed for another 20 years for dry-cask

st or age.
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MR, SCOTT: Yes. W didn't see anything
inthe -- et ne just ask Bob -- in the other parts of
the program you didn't find anything that woul d say
you couldn't relicense then?

MR. ElI NZI GER: Bob Einziger, Argonne.
There's a coupl e very positive things that canme out of
these tests. One i s whatever cones out of dry storage
is what's going to go into the repository. And so
t hese tests have shown pretty nmuch what you put into
dry storage is what you're going to get out of it,
that there hasn't been any significant deterioration
during dry storage that they have to account for when
they start 1looking at the performance in the
repository.

The second thing is that at | east for the
| ast 15 years there's been the question of hydride
reorientation under slow tenperature gradients as
t hi ngs cool ed down, and was this going to be a probl em
with the claddi ng. And these tests pretty well showed
that under slow cooling, that the hydrides do not
reorient, which is also going to be the sane case in
the repository under a slow cool down. So, it's
effective there. So those are two very positive
t hi ngs.

The ot her thing is soneone nentioned t hat
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these are short-term tests. Creep tests wth
irradi ated cladding are very rare and they don't go
very long. So a test that goes six nonths in this
business is a fairly long test. Sone of the Japanese
tests are only goi ng 30-60 days. And one of the things
that we are able to do in this test is |ook at our
data and see that the creep that we were neasuri ng was
consi derably under what was predicted by the existing
codes, which shows that use of those codes for | onger-
termextrapol ation is probably going to give you nore
creep than what you actually saw.

MR. RYAN:  You know, | think that's sone
of the exciting result, that if sonehow you can take
these tests -- and | think short and |l ong are rel ati ve
ternms, we think about 10- and 20,000 years as the
front end of performance. |If we can sonehow figure
out how to extrapolate what you ve done in a
producti ve way to thi nk about this |onger-termhorizon
for the repository, that's a good thing.

MR. ElI NZI GER:  You have two very positive
things going for you in this gane. One is that
tenperatures are always decreasing, so things are
going slower. And, secondly, nost of these physi cal
phenonena that we are dealingwth with respect tothe

fuel rod performance happen to have been on a | og
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scale which allows you to condense tine quite a bit.

MR. RYAN. So are you saying there's a
reasonabl e way to extrapol ate for nmuch | onger tines,
or do additional experinents that woul d get you t here?

MR.  ElI NZI CER: | think anything you're
doing that's going to try to figure out what's goi ng
to happen in 10,000 years is a crap-shoot.

MR. RYAN. How about 1, 0007

MR, EINZI GER:. \What about a year and a
hal f ?

MR. ROSENTHAL: This is Jack Rosenthal .
Let's get out of a specul ative node and give us sone
time to think about it and do some non-di nensi onal
anal ysis and see what the science will support. Wy
don't we take it as --

CHAI RMVAN  HORNBERGER: I think the
i nportant thing hereis, as Sher said, this work maybe
was nore of interest to people who want to better
understand the performance of their fuel and to
upgrade their plants for higher burnup and so forth,
but I think the thing that woul d al so be very val uabl e
to us woul d be what | essons have you |l earned fromthis
whol e exercise that would affect the long-term
performance of the fuel in a repository environnent.

MR. RYAN. 1'd add a second thought that
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if there is a way to think about how you coul d take
what you' ve done and bridge it to additional work, it
woul d be hel pful in the | onger haul. That's a great
homewor k exercise to think about.

MR. LESLIE: This is Bret Leslie, from
NVBS Task Group, fornmerly fromthe Hi gh-Level Waste
Program so maybe | can add a fewinsights on both how
DOE for Yucca Muntain is approaching claddi ng, and
how the NRC has dealt wth cladding in their
performance assessnment code and the TPA code. In
fact, we don't take any credit for cladding. DCE has
shown various |l evels of interest intaking credit for
cl addi ng over the post-closure period. The contai ner
life and source termkey technical issue nade several
agreenents on extrapolation and the basis for the
DOE' s approach for taking credit for cladding.

So, | don't think the NRC has ever said
that DCE can't take credit for cladding during the
post -cl osure period, but we're asking those types of
guestions already of DOE to provi de support for their
| ong-term extrapol ati on.

MR. GARRICK: This gets inportant maybe
only when you are seeking answers to what the real
risk is because I woul d suspect that the real riskis

going to be inpacted by the claddi ng performance.
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MR LEVENSON:  George?

CHAI RMVAN HORNBERGER: Ckay. We're good
for the next 20 years, and limting our attenti on not
out to 10,000 years, we're off that. How about 20
years beyond that? | nmean, isit fair for ne toinfer
that your results suggest that if you l|license for
anot her 20 years and sonebody said, "Okay, we would
like to relicense these casks for an additional 20 or
40 years", there's nothing in your results that woul d
suggest that there is sone limt in the next tens of
years?

MR. SCOTT: | think we could say that,
that it's -- | don't see any mechanism that we've
seen, or anything that we' ve seen that woul d say t hat
after 40 years it's going to do sonething different.
It continues to cool down. Even if it were to be
reconstituted and go back t hrough sone heat - up again,
| think as long as it didn't go above 400, it woul d be
okay. Now, we may do sone experinents where we do
that, we'll creep themfor a while, we'll take them
back and sort of anneal them maybe at a higher
t enper at ur e, make sone mechani cal property
nmeasurenents, creep them again, and see if sone
tenperature excursion would be -- how detrinental

woul d that be because it's the cycles -- if you heat
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it up, you dissolve these hydrides, and t hen when you
cool it back down they reprecipitate. If they're
under stress, they do then reorient, and that's the
basis for sonme failure.

CHAI RVAN HORNBERGER:  Thank you.

MR. LEVENSON:. A coupl e of gquestions, one
a comment, | guess. Fifteen years ago, what you're
now cal I ing "medi um burnup really wasn't nedium it
was pretty good. But have you observed any at al
i ndi cation that there m ght be crack propagation form
the pellets into either the clad or the |ining?

MR. SCOIT: Wen we see these little
cracks between the two pieces of pellet, does that
maybe put a stress on the cladding, and | don't
bel i eve we saw any I Dcracks i n any exam nati ons we' ve
done.

MR. LEVENSON: That's one of the things
whi ch there has been a question, is whether there is
crack propagation.

MR. SCOTT: And particularly when you get
this -- as the burnup increases and you get this
conpressi ng between the pellet and the cl addi ng, and
these fission products sort of ooze out of those
cracks, that m ght be nore |ikely, but we haven't seen
any.
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MR. GARRICK: In that connection, MIt, |
wanted to i nsert the i ssue of unzi pping. Unzippingis
a phenonenon that's been referenced in sone of the
anal yses that are performed with respect to fuel
behavi or. Have you seen any -- and this is really
asking a simlar question, the sanme question -- but
have you seen any evidence that the unzipping
phenonmenon coul d be an initiated.

MR, SCOTT: This happens in reactor --

MR. GARRI CK: No, I'mtalking about in --

MR, SCOTT: Bob m ght know -- | think he
did sonme work in that area

MR. ElI NZI GER: Ten-twel ve years ago. |If
you're i n an oxygen at nosphere, which is not the case
in these casks, but if you had a failed gas or you
were in the repository, and your tenperature was high
enough, being over 250 degrees C for any substanti al
length of tinme, you will unzip the rods end-to-end,
oxidizing the fuel stressing the <cladding and
unzi pping it.

MR. SCOTT: You have to have a failure
first, though, right?

MR. EINZIGER: Yes, you need to have a
cladding failurefirst. Youwon't unzipit wthout the

cladding failure. Even at |ower tenperatures, you
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wi Il eventually get to the point of unzipping it, it
wll just take nuch, nuch |onger. It's a
ti me/tenperature phenonena. But once again, you need
to have a cladding breach to start it. There has to
be a way to get oxygen into the fuel and oxidize it.

MR, GARRI CK:  Thank you.

CHAI RVAN HORNBERGER: I n ki nd of rel ation
to that, the pictures that you showed of the grow h,
t he bul gi ng, what have you, was at a cross-section,
but you nade neasurenents along the length of the
sanple. Was there any significant difference axially?

(Slide)

MR. SCOTT: For this one, you can see
these seemto be quite uniform Now, | didn't bring
the figure with me, but in the report there are sone
figures that turn out -- let's assune that thisis the
bottom down deep in the heater, and that the little
tube that cones out the top, sothisis the top -- so
the heat transfer can go this way, so this mght be a
little bit cooler. So we had sonme speci nmens where
this cool end and the hotter end did show sone
deviation. Like |l said before, if you have a 5 degree
Cdifference fromhere to here, you'll see nore creep,
so that the m ddl e speci nen did have fatter end. And

| think all those pictures | showed you of the --
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let's see if this says it --

(Slide)

-- thisis 2inches fromthe top, so this
issort of inthe mddle. Wat we do have, we do have
t he nmeasurenents at each end, and | think if we went
back and | ooked at all those, in nbst cases they are
quite uniform In sonme cases, they -- in fact, we
even nmade a special effort to neasure the tenperature
profile inthe furnace and tried to nove t he speci nen
farther down in so there would be |ess tenperature
gradient. That was an inportant consideration, yes.

MR. LEVENSON: Do you know for those
speci nens that had fairly high oxide, by the tinme you
got the sanmple to a furnace, it had been kind of
physi cally abused. It had been renoved froma coffin,
had been bounced around, sent into a hot cell, cut up
into pieces, et cetera. Any indication that thereis
significant flaking of this oxide during that kind of
handl i ng, even before you start to stress it?

MR SCOTT: | think we'vetriedtol ook at

the surface -- and you can sonetines see -- we call it
del am nation or spawing in the thicker oxide. | t
will come off, but I"'mnot -- | don't think anybody
has said, "Oh, we got it, here's a place". W don't

know what it |ooked |ike before, so if there is a
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little spot that looks |ikeit's bare, we don't' know
when it got bare -- you know, didit fall off, at what
point. But | don't recall anybody saying that they've
seen those type of phenonena defects or whatever.

VR, LEVENSON: Maybe | shoul d ask Bret
rat her than you -- do you know, is this information,
the fact that there does not appear to be a threshol d
for early rupture, et cetera, being cranked back i nto
not our 10,000 year issue, but our transportation
failure studies, because certainly the timng there,
we don't have an extrapol ation issue.

MR. LESLIE: This is Bret Leslie again.
|"mgoing to defer to sonmeone from SFPO, and there's
no one here. | don't feel confortable answering that
guesti on.

MR, LEVENSON. Well, | would hope that
that i nformati on does circulate internally because it
seens to ne that not only the fact that what had been
assuned was a creep threshold, if there is one, is
significantly higher than originally thought. And,
secondly, the fact that under these conditions,
hydrogen reorientation has not occurred are both
extrenely i nportant for our | ooking at transportation
accidents, which are the same tinme scale as the

st or age.
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MR. SCOTT: The user need we have from
theminplies that we would try to nake sone nechani ca
nmeasurenents for this question of transportation
accidents. W're not quite sureif we can, on a snal
Zi r cal oy speci nen, do fracture toughness neasurenents,
but we'd like to make sone kind of neasurenents to
help stress the analysis of -- you know, bang the
assenbly or the rod against the wall or sonething.

MR. LEVENSON:. Let nme ask a "have you stop
beating your wfe" type question. | assune that
sonmebody feels very strongly about your concl usions
that there's been zero deterioration in 15 years,
otherwise there would be no legitimte reason for
using this for a LOCA study, since nobody is goingto
put it back into the reactor. |If there had been any
deterioration, it would be very i nproper touse it for
a LOCA st udy.

MR, SCOTT: Well, the point of it is that
the LOCA test -- we've never done any LOCA test on
hi gh burnup rods.

MR. LEVENSON: | know. But for old rods,
for 15-year rods, it's not the right thing to do --

MR. SCOTT: The Robinson rods that we're
going to do the LOCA tests on were never in a cask.

They' ve only been in the pool.
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MR. LEVENSON: Ah, okay, |I'm sorry,
because that wasn't at all clear.

MR. SCOTT: I['"'m sorry. Only the Surry
rods, the nmedium burnup rods, were in the cask. The
Limeri ck BWR and the PWR Robi nson rods were only in
t he spent-fuel pool, they' ve never been in a cask.

MR. LEVENSON: But how ol d are they? How
| ong have they been out of the reactor?

MR. SCOTT: The boiling water reactor rods
maybe canme out of the reactor in '99. The Robi nson
rods cane out of the reactor in | think the mddle
'80s, or maybe | ate ' 80s.

MR. LEVENSON: So two out of the three --
whether it's in the cask or sonewhere else it's a
gquestion of the changewithtine of deterioration. So
one of themis a new set of rods. GCkay. That wasn't
clear to ne.

Does staff have any questions?

MVR. MAJOR: You mentioned sone
i nternational work. Do you know what kind of results
they're getting? | heard France and Japan. Are they
getting simlar results, or do you know?

MR, SCOTT: | think the Nupak (phoneti c)
i n Japan has naybe a paper, |'mnot real famliar with

it, but they've been doi ng sone tests of BWR cl addi ng.
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| don't know if it's advanced BWR cl addi ng or ol der
BWR cl addi ng. We could try to find out sonething
about that for you. | don't knowif there's any creep
conferences conmng up in the next year, but ASPM has
a Zircaloy conference -- is it next sumer, Ralph, in
St ockhol n?  There m ght be sonme work there. The
Germans -- the Germans have been working on this
because they have a lot of fuel that's going to go
into casks, | believe, so there's creep furnaces al
over the place, and we get different answers. That's
the key to me that seens like every different
| aboratory, for its particular cladding, get a
slightly different answer. And the nodel er guys keep
adding ternms to try to take care of sone difference
that they see in the answer.

MR. LEVENSON. M ke.

MR. LEE: In earlier incarnations of the
hi gh-1 evel waste program there was a |ot of staff
interest in developing a staff position on how to
extrapol ate short-termdatatolong-termresults. And
t hrough probably YMRP devel opnent and ot her process
that work on that position just kind of fell over to
the side. W shoul d possibly go back and | ook at the
YMRP to see what's in there regarding data

extrapolation. And also in the future, in a working
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group that we're considering right now, we could
possi bly explore that issue a little nore.

MR. LESLIE: Bret Leslie, NRC staff. In
fact, there's an ASTM standard that the NRC staff is
participating in on that topic, and Teon (phonetic)
woul d be the appropriate personto tal k to about that
st andard.

MR. BADAHUR: Just of interest, howdo you
di spose of all the specinens, have t hey been put back
in the cask, or you have to do sonething el se?

MR, SCOTT: | think in the one diagram!]
showed, there were 12 rods that were pull ed out of the
Surry cask. Four of them were punctured, the other
ei ght, they just |ooked at the surface. And | didn't
t hi nk about |ooking at that, so there m ght be sone
ot her evi dence, photographs of these other rods which
woul d show if there was any spaw i ng or sonething.
Those we t hi nk were put back in the assenbly. | don't
know -- is that cask still out there? Did they put
all the stuff back in it at Idaho?

MR.  El NZI GER: I think all except for
three rods have been put back in. The other three
were cut and sanples sent out to Argonne East where
the rod pieces still remain. There is sone sort of

Menmor andum of Understanding for those pieces to be
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shi pped back eventually to --

MR, SCOTT: Well, | think we're going to
-- I"'mgoing to call it scrap -- sonme guys m ght say
it's valuable material for research, but it's goingto
stay at Argonne until Argonne deci des what to do -- |
mean, there's a lot of stuff. These hot cells have a
| egacy of chunks of cladding, and they put themin
little holes down in the bottomof the hot cell, and
put theminlittle pigs, sothat's all going to remain
there for now Then it wll be disposed of 20 years
from now.

MR ElI NZI GER: But in relation to that
gquestion, the assenblies were pulled -- when this
assenbly was pulled out of the basket in that cask,
t he bottomof the cask was swabbed to see if there was
any material, and there was no material recovered.

MR. BADAHUR: Thank you.

MR, LEVENSON:. That's an i nportant factor.
Staff questions? Anybody el se have questions?

MR. MYERS: Could | nake -- this is Ral ph
Myer formResearch, and | work with Harold Scott. W
have one other observation that wasn't made in this
programbut | think is relevant, and I'msitting here
deci di ng whether to nention it or not, and | thought

since Harold is running a little early, |I'd nmention
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it. Andit has todowththis 400 degree tenperature
l[imt whichis intended to preclude the reorientation
of hydrides after the tenperature is high enough to
get sonme mobility. This 400 degree nunber has been
used for along tinme as kind of a rule of thunb -- you
stay bel ow that tenperature and you' re okay, you get
above it and you're not okay.

| just want to cite a test that was done
on a conpletely different subject. This was a pul se
test done on a PWRrod that cane out of a French power
reactor, and the rod was very simlar in its burnup
and characteristics to the Robinson rod. Had a | ot of
oxi de, about 100 mcrons. It was the first specinen
tested in the high burnup in the Capri (phonetic)
under conditions of a rod ejection accident, a
reactivity initiated acci dent. And t he
preconditioning in the loop -- this was done in a
sodium | oop, so it sounds like the conditions are
really far afield fromwhat you are really interested
in. But the preconditioning was done at a tenperature
that was i ntended to be bel ow 400 degrees Centi grade,
for the sanme purpose of preventing the reorientation
of the hydrides.

They believed that the tenperature soak

that they had to go through just to precondition
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instrunents and get ready for the test was done at 385
degrees. And | don't know what the uncertainty was on
t he neasurenents, but 385 was | ess than 400, and this
was supposed to be adequate.
Wl |, that test, whichis the nowinfanous
RPNA-1 test, failed in a very brittle manner at an
extrenely low energy in the test program It's the
only one that was precondi tioned at a tenperat ure near
400. It stayed at 385 degrees for 13 hours. All the
rest of the tests were preconditioned at a nuch | owner
t enperature, down around 300- 310 degrees, and di d not
exhibit this behavior. It was very difficult in going
back and | ooki ng at m crographs fromthose speci nens,
to see any what 1"l 1 call macroscopic reorientation of
the hydrides. You didn't seeit. |If you | ooked very
hi gh magnifications, you mght |ook at sone small
hydri des and say, oh, naybe there's been sone -- in
ot her words, the visual evidence that the hydrides
wer e reori ented was not abundant, yet the speci nen was
enbrittled and did behave very differently.
So, | just wanted to nention that because
it is an observation that has to do wth the 400
degree tenperature, and it nmay suggest that a little
nore attention should be paid to that particular

tenperature, and this has to do with just the first
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days of storage or the transportati on process where
you're going through the vacuum drying, and those
condi ti ons may subsequently affect the ductility and
behavi or of the material at | ower tenperatures where
it would normal ly reside.

VR. LEVENSON: Has causality been
established? Do we know exactly why that particul ar
single rod fail ed?

MR. MYERS:. It's a very nurky situation,
and t hat has not been confirmed. Thereis alot of --

MR. LEVENSON:. Are they goingto reproduce
it?

MR. MYERS: No, they did not attenpt to
reproduce it. And there's no opportunity to do that
inthat programany |l onger. But there is no consensus
on the exact causal relation between the hydrides,
although a lot of evidence is cited for that
occurrence. W have studied this RPNA-1 specinen
intensely for several years, and there will never be
a full understandi ng of what caused that specinen to
behave in a very different manner than all of the
rest. We've never seen anything elselikeit. Onthe
ot her hand, no ot her specinen in test prograns around
the world have been preconditioned at such a high

tenperature as that one.
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MR. LEVENSON: They' ve al so probabl y never
been subj ected to the sanme kind of asymmetric | oadi ng
that you get in Capri. That's alittle different than
pressurizing internally. Banging it in a reactor
pul se is a whol e separate --

MR. MYERS: That's true, but the result on
the cladding occurred before the test, and it nade
that cladding fracture in a fully brittle manner
rat her than the typical pattern that we see where you
have a brittle failure in the outer rim where that
hi gh concentration of hydrides is |ocated, and then
ductile tearing on the bulk of the netal. And so
regardl ess of what the |oad was that caused the
failure, the material itself has behaved differently
than all of the rest of the specinens, and the nost
likely suspect is the sonehow redistribution of
hydri des during that high tenperature precondition

MR. LEVENSON: | think until you have
confirmatory evidence -- you know, many years ago, in
an experi mental breeder reactor, one of the stainless
st eel hexagonal tubes renoved fromthe reactor, taken
into a hot cell, was bunped into sonething and
shattered |ike a glass bottle. Nobody there could
ever reproduce that hundreds of specinens of nuch

hi gher burnup, et cetera, it was just something funny
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or uni que about that one. So I think where we don't
really have a known causality and we're saying let's
pretreat it differently and thenit failed, is not --
seens to ne this is an inportant enough i ssue that --
you don't have to reproduce the experinent in Capri,
all you need to do is reproduce the tenperature
precondi tioni ng.

MR. MYERS: That's right, and | don't know
if that's been done. Al I'msaying is that --

MR. LEVENSON: It seens to ne that would
be worth doing in this program

MR MYERS. | agree.

MR.  LEVENSON: That m ght be the npst
val uabl e experinent you could do with the pieces you
have | eft over.

Any ot her questions or comments, anybody?

(No response.)

If not, Harold, | want to thank you. M.
Chairman, it's yours.

CHAI RMVAN HORNBERGER: Thank you, Harol d.
You nentioned your speculation as to whether there
wer e any upcom ng creep conferences, and the thought
went through ny mnd, | wonder if people actually put
this on their resunmes?

MR, SCOTT: | should say we will have a
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report. We do have a NUREG CR report that will be out
late July-August. It will be printed and avail abl e.
It's about yea-thick, has all the details of all these
nmeasurenents and the creep test.

CHAI RMVAN HORNBERGER: Thanks very nmnuch.
| think that we're a bit ahead of schedule. |Is there
anyt hing that we need to take care of before break, or
shoul d we break until our research presentation?

W will go off record and we will resune
at 10: 45.

(Whereupon, a short recess was taken.)

CHAI RVAN HORNBERGER: The neeting wll
reconvene, and the next topics we're going to cover
are on waste managenent rel ated research, and M ke
Ryan is the cognizant nenber, so | wll turn the
neeting over to M ke.

MR.  RYAN: Thank you, sir. Qur first
presentation is fromCheryl Trottier, update on waste
managenent rel ated research. Wl cone.

M5. TROTTIER  Thank you. And there it

IS.

(Slide)

Hopefully | followed the instructions
properly today, and we'll see. What | thought | woul d

do is start with alittle bit about where we are on
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budget space. As you may or may not know, the NRCis
currently inits usual yearly budget cycle, so |l don't
really have firmnunbers for '04 yet, | can just tell
you what we submitted | ast year.

The budget has been growng, and I
actually want to give sone credit to you because |
think your interest in the program your interest in
the size of the program has helped to refocus the
attention in the Ofice of Research, and the | ast
coupl e years we have had a nmuch nore viabl e program
We have used the prioritization systemthat the office
has developed in a nore effective way. | do think
that there have been sone changes. It is certainly
not a huge program but in relation to other
priorities inthe office, | thinkit's getting afair
shot now.

We had a fair nunber of newstarts in'03,
which I think are al so indicative of the growth of the
program because we woul dn't have been abl e to have as
many new starts if the programwere truly in decline.
And | actually expect we may have a | arger budget in
'04 than what you see on the slide, but that is what
we submtted | ast year in our budget request, and it
was in the President's budget for '04.

(Slide)
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The next thing | want to tal k about is the
peer review a little bit. Again, this was sonething
t hat you suggested that we woul d benefit from and |
think it has been very helpful to us. | don't know
whet her you' ve seen the docunent -- | can't renenber
whet her we sent it to you -- this is the peer review,
and if you don't have it | can get you copies. It's
useful because of two conponents. It provides the
results of the peer review, but it al so provides our
pl an as an addendumto the peer review

VR. LARSON: It's Alen MGezy's
(phonetic) group.

M5. TROTTIER: Yes. W used t hem because
my experience with themon | ooki ng at t he DCE r esear ch
programthey seened to be able to acquire people who
had expertise in the field that we're working in, and
| thought that that would be nost beneficial -- and
they pay them Lots of tinmes if you have vol unteers,
you don't get the same quality because people just
have |imted resources avail able. So they nmake sure
t hey have t he peopl e avai |l abl e, that they put the tine
in, and they do the review And so | think we got
some very good comments fromthe review

We are currently inthe process of working

on addressing those coments. ["I'l just nmention a
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couple of the recomrendati ons. One, they felt we
woul d benefit by having a nore extensive |ist of
references in the docunent so that it was clear that
we had, in fact, reviewed all the pertinent research
in the devel opnent of a plan.

And the other thing that they encouraged
us to do was to continue to solicit fromstakehol ders
f eedback on prioritization, which we wll continue to
do. We are currently in the process of adding sone
antici patory high-1level waste to the plan that we wi ||
then put forward for this year. [I'Il talk alittle
bit about where we're going with that as | progress
t hrough this.

(Slide)

Now, the Chair had specifically asked us
to ki nd of give you an overvi ew of the program and so
that's what |1'm going to focus on today. A | arge
percentage of our current activities do focus on user
need itens. Two of the main ones at this point, at
| east from a resource perspective, are support to
rul emaki ngs that are currently underway. One for
cl earance, and the other one on entonbnent. And
entonbnment is not a rulemaking that's really nade a
ot of progress, but really a lot of research

conponents need to be in place before staff really
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noves forward, and we are probably a coupl e years away
froma rul emaki ng there.

So we're currently heavily involved in
devel opi ng techni cal bases to support the clearance
rulemaking. And at this point I would say from a
research perspective, nost of that is in survey
nmet hodol ogy because you're dealing with materials
where the contam nationis not necessarily goingto be
on the surface, so you're going to have to have
di fferent techniques.

What we're hoping to do is that that
met hodol ogy wi || support deconmm ssi oni ng
deci si onmaki ng as well because you often deal wth
subsurface situati ons whenit cones to decom ssi oni ng
sites as well. So the nethodology will be an
extension of that, and actually wll hopefully be
i ncorporated into the nethodol ogy, which |I know you
have heard about before, and eventually there will be
docunent ati on deal i ng wi t h subsurface and equi pnent as
wel | as what we have today in the | and contam nation
I Ssue.

["I'l just briefly speak about sone of the
user need activities. O course, of highinterest are
the dose assessnent codes that we're using. W are

wor ki ng on an update t o RESRAD cal | ed RESRAD O f - si t e.
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This is going to be alot nore difficult to deal with
than we've had in the past because DOE is in a
devel opnmental stage on this also. And if you
remenber, RESRADis a DOE code. So NRC has to respect
that conponent of it. It isn't our code, we can't
just take RESRAD and make it fit our needs. So we are
wor ki ng cl osely with DOE to have a coordi nated effort
so that the ultimate code wl|l be useful to both
agenci es.

One of the other big activities that we
have ongoing as a result of user need requests deals
wi th | ooking at the food-chain pathway and trying to
identify places where the data is weak and where we
could update that data to provide nore realistic
assessnents, and that's probably a three or four year
proj ect. | was reading the plan actually this
nmorning. It's very extensive, the anount of research
that's going to be involved in |ooking at sone of
t hese food-chain issues.

CHAI RVAN HORNBERGER: Who is doing that
wor k?

M5. TROTTI ER PNNL. And they are working
with the fornmer Soviet Union and the European Union
who have sim |l ar activities ongoing. Sowe're getting

alot of |everage out of that, so |l think in the | ong-
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run it will be very beneficial

CHAI RMVAN HORNBERGER: On t he previ ous one
you menti oned RESRAD. |'ve al ready forgotten the nane
of your screening code that you --

M5. TROTTIER D&D. We have a very snal
ef fort on maki ng sone nore realistic assunptions. One
issue is the pond. The fish pond has al ways been a
poi nt of contention, so | have a new intern now, who
| unfortunately have deflected to other activities,
but he will be working on doing sone updates to sone
paraneters, and possibly sonme information that we
gl ean i n RESRAD space -- he's turning around | ooki ng
at the wall now -- but sone information we gl ean from
the RESRAD effort we nay be able to incorporate into
D&D. W wi Il always maintain D&, but as a screening
t ool .

CHAI RMVAN HORNBERGER:  You' re mai nt ai ni ng
it, but have people picked it up? 1Is it being used?

M5. TROTTI ER I'"'m going to defend ny
staff here, becauseit'sinteresting. Thisis atopic
that's asked often. And, in fact, |ast year | was
asked by the Comm ssion this very question, so |l did
alittle survey. This was a real easy survey. | went
to Region I. | figured Region | is a big region and

reflects the behavior that you woul d expect in other
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regi ons. And wanted to know how many people were
usi ng D&D.

well, when we first published D&, a
screeni ng tabl e was published in the Federal Register
Notice, and although | was adamantly opposed to
publishing a screening table because it could be
m sconstrued as cl eanup | evel s. Nonet hel ess, it's out
there. And roughly 80 to 90 percent of our |icensees
use that screening table. So the answer is, a lot of
people are using D&D. It's only the sites that have
bi g problens, that need specific information, that
aren't using D&D. Now, are they using D& properly?
Are they using it as cleanup | evel s? M/ guess is yes,
but | can't deal with that. But they are using it.
D&Dis a sinple tool. It obviously neets the needs of
a lot of people.

Groundwat er transport issues -- nostly at
this point we're testing strategies. W're testing
conceptual nodel uncertainty, paranmeter uncertainty,
and so we're having kind of a one nore contract to
| ook at comng up with a strategy for that.

The | ast piece |I'l|l speak about briefly,
the primer on risk analysis approaches is actually
wor k we' ve asked the NCRP to do for us. And this goes

back to that i ssue of the differences between the NRC
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approach of having a license termnation rule of 25
mllirem and the EPA view that a risk range of a
nunber that would | ook close to 15 is better. So,
think by the end of this calendar year the conmmittee
shoul d cone forward with sone report. What we asked
themto do was to conpare the differences i n approach
and, if possible, suggest a nethod for harnoni zati on.

MR.  GARRI CK: Is that really risk
anal ysis, or is that just deciding what the standard
ought to be?

M5. TROTTI ER Well, the question is
really the approaches in risk nmanagenent nore than
risk analysis, but it's what is a feasible way --

MR.  GARRI CK: I'm glad to hear that
because the NCRP is not known as a bastion of
expertise on risk anal ysis.

M5. TROITIER: But the goal here -- and we
put the | ast piece as only if they could achieve it.
We didn't want themto start down the trying to find
har noni zati on solutions. But we thought if sonebody
really analyzed how the approaches are done
differently, they could maybe find a comon ground
where -- |I'm sure you' ve been briefed on the MU
There's not been a great deal of success there, and

hopefully nmaybe there will be sone nethod that they
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can conme up with. | think they actually had a public
neeting up at Wst Valley, and they have a very
di verse commttee of people involved in |ooking at
this, so I'mjust hoping that that is the case.

MR.  RYAN Isn't it a question of
sonething like 15 versus 25 in the standard ki nd of
al so involved in uncertainty of cal cul ati ons?

M5. TROITIER  Yes. They'll focus on that
i ssue.

MR. RYAN. Yes, that's kind of a key, |
t hi nk.

M5. TROTTIER: One of ny drivers here in
asking themto do it was soneti nme ago Dave Coker from
Cak R dge talked about his top-down/bottom up
approach, which |l liked very much. | thinkit's a very
rati onal description, and you could al nost nerge it
into a single philosophy that both agenci es coul d use.
So he's on this conmttee, and |I' mhopi ng that these
i deas wi || be di scussed and brought forward because |
think there are solutions to this problem and,
unfortunately, public perception has caused a | ot of
distrust of both agencies as a result of the
di ff erences.

CHAI RMVAN HORNBERGER: Thi s i s going to be

a conmttee report?
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M5. TROTTIER: An NCRP report, a regular
NCRP report.

MR GARRICK: It's not really a prinmer.

M5. TROITI ER: No. The request was --
actually, the request was for the staff todoit, and
| didn't think anything that NRC staff produced woul d
receive the trust of the public because there woul d be
a view of bias after all.

CHAI RVAN HORNBERGER: It's not a priner
nor a risk anal ysis.

MB. TROTTIER  Right.

(Si mul t aneous di scussion.)

CHAI RMVAN HORNBERGER:  Appr oaches i s good.
On approaches is quite appropriate.

M5. TROTTIER: The title cones fromthe
user needs. This reinterpreted the user needs
slightly when we went to inplenent.

MR. GARRICK: Is such a hot-button issue
as dose response off the table as a consideration for
any research activity?

M5. TROTTIER: Well, I"mgoing to talk a
little bit at the end about sone other things we're
doi ng, so maybe -- I'mnot sure -- maybe I'I1 touch on
that a little bit.

(Slide)
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Then t he remai nder of what we're doingis
primarily as anticipatory work. And the three big
areas that I'll focus on there. W have several
contracts | ooking at sorption, and this is foll ow on
to work that has actually been concluded in '03, so
one is with Sandi a and the other one is wi th USGS, and
these will be a several-year effort, but hopefully
wi Il have sone good results at the end. They are
working very closely together, so there is good
synergy between the two approaches.

W are also l|ooking at groundwater
nmoni toring froma perspective that therew || probably
be the need for sites to have groundwat er nonitoring,
and we're | ooking at the various strategies. That's
a very recent activity that we just started a few
nont hs ago.

And the last piece is we're |ooking at
basi cal | y t he non-concret e engi neered barriers as wel |
because there have been reports from the Nationa
Acadeny in particul ar about sone of the clay covers
not holding up over tine, and that is not a conmobn
tool used in NRC space, but we thought it would be
worthwhile to do a little research in that area
because down t he road t hat may becone nore and nore of

an option.
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MR. RYAN: All these are that kind of D&D
i ssue?

M5. TROITIER: Yes. Qur main focus is at
this point decomm ssioning. W talk about it in a
generic sense. In other words, nost of the work we do
does support | ow- | evel wast e as wel | as
deconm ssioning, and in sone sense sonme of it you
could even say supports high-level waste, but we
really tried to focus on decomm ssioning. Those are
the areas where the biggest questions seemto be.

MR.  RYAN: And | would guess not only
reactor deconmm ssioning, but other NMSS |icensee
deconmi ssioning of all types.

M5. TROTTI ER Most of the problens
actually conme from the non-reactors. | nmean, the
reactors are ont the ones with the long-term on-site
contam nation issues.

CHAI RMVAN HORNBERGER: | actual ly find the
eval uati on of clay covers sonmewhat surprising, partly
because of what you said, that that NRCis not a big
user. And second of all, there are boodles of
research being done in areas where clay covers are
i nportant, so your sister agency EPA supports a | ot of
this work.

M5. TROTTIER This is a small effort. |
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mean, it's not a bigeffort, and we are | ooki ng at the
wor k of others. We're actually having the Arny Corps
of Engi neers do sonme work on | ong-term performnce.

(Slide)

What's our future plans? Well, one of the
things we're going to do, |I' mhopi ng before the sumrer
is over -- although | realize sumrer is a badtineto
hol d a workshop -- is to try and hold a workshop with
out stakeholders as we go forward in revising our
pl an.

The plan wll beconme a |iving docunent
that every year we will go back into it and solicit
input to see if there are newissues that ought to be
put on the table, and go through the prioritization.
As | nmentioned before, the peer review does include a
copy of the plan at the back, and it does show how we
did the project-by-project prioritization. W my
even use the workshop as an opportunity to solicit
nor e feedback on the prioritization schenme. W based
it on the office schene but did it on a project-by-
proj ect basis, so we did sone make sone nodification.
But as is the case even wth the Research Ofice
prioritization schene, it is a subjective schene, and
there may be better ways to do that.

One of the areas where | think we've
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gained a lot is through participation in this
I nteragency MOU. As the years go by, nore working
groups are forned. Is it four now, Bill? W have
four working groups |ooking at specific issues, and
the mai n goal of this fromthe get-go was that we have
all these Federal agencies |looking in this area, why
should they all be doing the sane thing and not
comruni cating on a routine basis. So the Steering
Commi tt ee and t he wor ki ng gr oups f ost er an envi ronnent
where there's a l ot nore sharing going onthan | think
maybe we were doing on an ad hoc basis. So we have
taken it nowthat all of our contracts with this group
have a task which involves participation in these
working groups so that they can actually devote
resources to getting involved in the working groups.
We actually have the Center for Nuclear Regul atory
Wast e Research al so i nvol ved i n t hese wor ki ng groups,
sol thinkit's avery good effort fromthe standpoi nt
of | everagi ng resources.

As | said, we are working on this revision
to the plan, and it will include sonme anticipatory
hi gh-1 evel waste research needs. Qur plan thenis to
revise the plan and have a final plan by Decenber so
t hat when we enter the budget cycl e for the next year,

which is normally a January-February tine frame, we
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wi || have done our prioritization so we'll know what
new starts we should put as the top itens. And this
wi || be an ongoi ng thing.

| think every year we will just revisit
the planinroughly the sane tine frane. W'Ill try to
build a peer review process into it, naybe not every
year, but on sone frequency where we'll peer review
Once it starts to get too far out of line of what it
was, Ssince many of these research projects | ast three
or four years, you're not going to have a total redo
every year of research. And | think it wll make it
alot easier for us to be able to assess whether we're
nmeeting our custoners' needs.

| will say ny one bigissue remains nmaki ng
sure that | get the custoners i nvol ved, and that's one
reason we're trying the workshop approach this year,
that sonetinmes whenit's just a formal neno that goes
out "provide us your comrents"”, you don't always get
the full range of comments, and a workshop i s often an
envi ronnent where i deas can be generated nore freely,
and that's what we're hoping for

(Slide)

Now, M ke did ask that we tal k about this
issue alittle bit, and | think what | will dois tell

you a little bit about the history of anitemthat's
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in our budget, which is called Validation of Health
Effects Mddels. This canme about as a result of a
proj ect which we've really finished up now. I would
say we finished upinfailure even though we suspected
at the beginning failure m ght be the outcone, which
is the -- see if | can renenber its actual nanme --
it's Joint blah, blah, blah, blah -- [I'm having
problens with that, but anyway it's JCCRER, which
stands for --

MR. RYAN:. Joint Coordinating Committee
for Radiation Effects Research

M5. TROTTI ER That's right, Radiation
Ef fects Research -- | was having so nuch trouble with
the two "Cs". This was started after the breakup of
the fornmer Sovi et Union, and t he Departnent of Energy
has put a lot of noney into this work, and it is
| ooking at trying to reconstruct sonme of the doses
that were received in the forner Soviet Union,
particularly at the Myak facility. These were doses
received in the '40s and '50s. And it was al ways a
guestion about getting access to the data and how good
t he data was.

So after trying for roughly four or five
years we have allowed the contract to expire, which

was this year. It actually expired | ast year, but we
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extended it about six nonths. W ended up only
getting sone data on acute effects which we wll give
to Cak Ridge to put in the REACTs database so that
when there are acute incidents, then they have a
little nore data. It's not nuch for the | arge sum of
noney that we paid for it, but we al ways knew fromt he
very begi nning, the Comm ssion told us "You have to
re-eval uate every year, don't just give themnoney",
and we did, every year we re-eval uated. And when we
got to the fourth year we nade the decision that we

needed to just call an end to it. But the goa

see, the original goal was that it was going to
val idate the health effects nodel in MAX, which it's
not going to acconplish that.

So we' re probably goi ng t o change t he nane
of that activity, but one of the things that's cone up
recently -- and | don't know how nuch you' ve heard
about it -- but it is the vulnerability assessnents
for the power plants, and we of course use MAX as the
code to do those estinmates. MAX is a very
conservative code. O course, the reason is because
it's based on the Iinear nonthreshold hypot hesis.

W're «currently in the process of
upgr adi ng the MAX code in nany areas, to nake it nore

realistic, but | don't think at this point we can
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el imnate the assunption of the |linear nodel. W have
efforts going on outside of NRC both at the Nati onal
Acadeny t hrough the BR7 comm ttee, which | believe in
"04 their report is due out. |'mnot expecting any
bi g change here. | nean, the risk nunber could be
changed a little bit, but it's not going to be
dramati c.

| think that other work is going to be
conpleted in a few years. W have a huge project at
t he Departnent of Energy | ooking at | ow | evel health
effects, whichis aten-year project. Sowe're along
way fromsolving that i ssue. But what we are worKking
on wth codes |i ke MAXis the issue of collective dose
because that is a regul atory decision tool, and what
we're going to be doing this sumrer is comng up with
sonme recomendati ons on when you should be using
coll ective dose, how | ow shoul d you be going to | ook
at collective dose because, of course, one of the big
issues is it's not real dose to real people, it's
often very snmall doses to very large nunbers of
people. So we will be probably making changes |ike
t hat .

We're also goingto be -- | have tol d NCRP
that | was doing this, and I have to get busy and do

it -- but we're going to ask NCRP to look at this
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issue. This is a good issue for themto | ook at --
what's the role of collective dose? Wat should the
role of collective dose be in decisionmaking? [|'m
sure you're aware that the I nternational Conm ssionis
| ooking at making revisions to their recommendati ons
onradiation protectioninroughly the'05tinefrane,
and the role of collective dose is one of the issues
that they are tackling. So |l think that for the near-
termthat's a sinple thing that we can do.

When it conmes to | ooki ng at dose response
i n nost aspects we don't have the funds toreally | ook
at that in enough detail to help the Agency. The
program at DOCE is certainly capable of doing that.
It's $200 million. That's a huge resource comm t nent.
And whet her it gets conmtted all the way through t he
whol e ten years will be amazi ng, but they are | ooking
at cellular level whichis where you're going to have
to | ook.

We can't at this point identify any group
wher e you can do an epi dem ol ogy study t hat woul d have
any useful ness because we are |ooking at such |ow
levels. So |l think for the tine being we're going to
focus our efforts on sinple tasks that can be
acconpl i shed wi t hout huge resource comm t nents, and at

this point, at least in the area of these dose
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assessnent codes, | think we can | ook at paraneters.
We can |l ook at the role of collective dose. But the

actual risk co-efficients are going to be a few years

out.

M5. TROTITI ER. That nmakes a | ot of sense,
Cheryl. | think that if you |l ook at the Hi roshi ma and
Nagasaki studies that JCCRER did -- | nmean, they are
still doing them and they are 50 years out. So

| ooking for a lot of lowhanging fruit from the
Russi an studies may be optimstic.

| do think it's real inportant and
interesting work, and it will probably bear a | ot of
fruit as the years go by. They are up to sonething
i ke 140-or-so peer review publications on various
aspects of dosinetry and epi dem ol ogy. They al so have
sonme i nteresting things enmerging |ike David Brenner's
wor k at Col unbia University, on genetic markers for
various -- as bio-dosineters and things |ike that that
will be real interesting to see. But focusing on the
practical problens of what | do with collective dose
and how do | make a better calculation is terrific.

On collective dose, are you going to
address its use not so nuch as a dosinetry tool, but
as a deci si onmaki ng tool for assessing technol ogy? |

mean, | think about collective dose in the workpl ace,
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whether it's a work activity where |'m going to
predict -- pick a nunber -- 5 person/rem and | nake
a judgnent if I can make that 3 person/remw th sone
engi neering additions |I've done a good job. But when
you get out into the environnental arena, and |I'm
taking what | define as the Pisnb-rem which is the
smal | est anount of dose you can tal k about and still
get paid, and then add it up over mllions of people,
it's a huge nunber, but it neans nothi ng because it's
dwar f ed by background and nedi cal exposure and all the
rest. So | think NCRP at one point said a dose of a
mlliremis trivial, but collective dose bounded on
that is trivial.

Are you going to include both aspects of
how to use it?

M5. TROITI ER: Yes. In fact, | think
you're going to see the Conm ssion com ng out giVing
the staff gui dance to be doing that because they have
several papers in front of them now -- the Part 30
Exenpti ons Rul enaki ng Paper -- and these are critical
conponents of decisionnmaking in that area. And just
fromindications that we've had, this is an area of
great interest tothem sol think they' re going to be
telling us to do sonething about it. They know what

the NCRP i s doi ng, and they see that there are i ssues
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in this area in decisionnmaking.

MR. RYAN:. Thanks. Questions fromnenbers?

John?

MR GARRICK: No, | don't think | have
any.

CHAI RMVAN HORNBERGER: Cheryl, on your
| ooking forward to antici patory -- sonme antici patory

research in the high-level arena, one of the things
t hat t he ACNWhas at | east t hought, oh, for 15 seconds
or so, about is the potential role of the Ofice of
Research in the performance confirmation area. As you
know, we're having a workshop in July, and | think
Neil said that Tom N cholson is going to give a
presentation on groundwater nonitoring, but can you
just tell meif that's part of your thinking about the
potential for anticipatory research, or how are you
going to figure out what you want to get into, | guess
that's ny real question

M5. TROTTI ER: Well, that is a good
guestion, and at this point |I've pretty nmuch | eft the
staff to generate sone ideas. | haven't polled them
| atel y and asked t hemto produce sone, but it's pretty
cl ose because sonetine this summer | need to see them
But | think that that's a valid place for us to get

involved. And so |I'mhoping that that is one of the
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itens that they are paying attention to.

CHAI RVAN HORNBERGER: Wl |, again, as you
know, we have sone interest in the anticipatory
research aspects, and we'll be interested in keeping
abreast of things as they nove forward.

MR. RYAN. MIt?

MR. LEVENSON: We heard a presentation
earlier this nmorning which turned out to be a great
deal of interest to us, on a subject which originally
woul dn't have been relevant. | nean, the idea was
related to dry-cask storage at reactor sites and so
forth. But, in fact, there's a big area of overlap
between information |ike that for that purpose, and
its application both as starting point for Yucca
Mountain, and maybe nore inportantly to potenti al
shi ppi ng accidents, et cetera. And |I'mjust curious
-- | nmean, none of us really knew that was goi ng on
Are there other things in research that m ght have
been originally started for anot her purpose and so we
weren't informed of, but because it has application
that maybe we really should be infornmed of.

M5. TROTTIER: | doubt there is, but you
know what |'m going to suggest when ny poor Ofice
Director returns formtravel is that | think it would

be good for once a year for himto cone and brief you
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on all the activities we're doing in the waste arena
because | conme a lot, and that's all you really
probably hear about, but in fact the waste arena does
cover other issues now besides the radionuclide
transport. Sol think it would be probably hel pful to
you to hear from hi m because he can give the office
perspective on those areas that we're engaged in. It
is not a big program | nean, by and | arge, outside
of the dollars that we're spending on package
performance, there are not a | ot of projects, but it
is bigger than the environnental conponent that you
normal | y hear about.

MR. LEVENSON:. The second question | had
is for purposes of your part of the organi zation, how
do you identify the stakeholders that you will be
inviting to your workshop?

M5. TROTTIER. Well, what we're going to
try to do is to start with an internal workshop
anongst the licensing staff, which I believe is our
primary stakeholder. And if we can, we'll probably
hol d ei t her a separate workshop or fol |l ow on workshop
where we invite -- just a regul ar public workshop and
invite -- particularly it's an opportunity to invite
the States because the States have one drawback in

t hat they cannot easily nuster aresearch programw th
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t he resources that they have individually availableto
t hem

So, lowlevel waste is an area which has
al ways been a chall enge because there are not NRC
licensed facilities, but while we can't do work that
is solely supporting the States, there are |lots of
generic issues. And so if we hear about those issues,
if they have an applicability to a decomm ssioning
situation, there's no reason why we can't | ook at t hem
in our planning process.

MR. LEVENSON:. The first one is an i nhouse
wor kshop?

M5. TROITI ER I nhouse, | believe,
initially, and bring in our licensing offices because
they are our primary custoner.

MR. RYAN: One inportant question that to
me |inks several of your areas together is the "how
much do | | eave behind and how nmuch do | di spose as
| ow- | evel waste" -- | nean, that's a decommi ssi oni ng
guestion on the one side because you have a resi dual
radi oactivity question you have to answer, and then
you have a disposal question, is it a pound or a ton
or 100,000 tons that have to be disposed. So they
aren't very nuch interlinked, and you'reright, | view

it to be kind of a continuum of questions, not
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separ at e probl ens.

MB. TROTTIER  Right.

MR. RYAN. Any ot her questions?

MR. LEVENSON:. Are you really saying that
if sonebody strikes oil on a site that had an old
nucl ear facility, don't bother cleaning it up because
the oil is going to bring up so nuch contam nation
you' Il never find the nuclear part?

MR. RYAN. That coul d be.

MR. LEVENSON: The North Sea nowt he stuff
dunped by Sel ofi el d (phonetic) and Koj ema fromFrance
is a mnor fraction of the --

MR. RYAN. Well, we won't go that far. |
won't go to a specific case, but clearly Northern
Tinmor is a question that has conme up

MR,  LEVENSON: They' ve recently done a
North Sea survey.

MR, GARRI CK: | just wanted to expand this
question that MIt asked a little bit about, hearing
about ot her prograns and soneti nmes getting surprises.
| think that the question extends beyond research in
waste. We heard the programthis norning about spent
fuel characterization. That programwas not initiated
in the interest of waste so nuch as just better

under standi ng the conditions of spent fuel.
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|'"'m wondering if there aren't a |ot of
ot her things. W know that the nucl ear power industry
has had sone trenmendous success in recent years in
wast e reduction prograns, and maybe this commttee
needs to be nore creative in | ooking at the front-end
of this problemand being nore aware of what's goi ng
on there, and that m ght include sonme of the research
that's going on for the reactor program to nmake sure
that we are in the best possible positionto offer the
best possible advice. I'mnot sure we always are.

So when you tal k about themcom ng i n and
gi ving us an overview of the research program maybe
we should hear an overview of the entire research
program

M5. TROTTIER: That sounds fine because
one of the things that | just thought about as you
descri bed that is one of our big issues right now are
t he new desi gns, and waste m ni m zationis a conponent
now. And so it will need to be addressed.

MR.  GARRI CK: Yes. I was very nuch
involved in the generation 4 work, and one of the
enphasis there was -- and one of the principal
criteriawas waste managenent and wast e reducti on. And
alot of the activities had to do with way up front,

nanel y, the whol e i ssue of howwe design fuel. And so
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| think that if we really kind of practice what we
preach here of trying to think systens-w se, that
maybe we need to be nore plugged i nto what's goi ng on
systens-w se.

M5. TROTTIER | will definitely raise it
in that way.

MR. RYAN: Any ot her questions fromstaff?

(No response.)

Anybody in the audi ence?

(No response.)

Ch, I"'msorry. Sher.

M5. TROTTIER:  Except for Sher.

MR.  LEVENSON: He knows where all the
skel etons are hidden.

(Laughter.)

M5. TROTTIER: That's because he put them
t here.

(Laughter.)

MR. BADAHUR Just as a mtter of
clarification, Cheryl, the $3.2 mllion budget, is
that for the total of your branch activity, or just
for the radionuclide transport?

M5. TROITI ER It's the waste arena

dol |l ars. That does i ncl ude cl earance and ent onbnent,
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but it is waste arena, not -- the rest of it is
another mllion or so.

MR. BADAHUR: So when you do t he wor kshop
for the i nhouse, the stakehol ders, the thrust woul d be
to see what sort of their needs could be in the
future, and then you can al |l ocate these ki nd of funds
to then? Whuld it be possible for you to invite the
staff and the Advisory Committee as well?

M5. TROTTIER | think that the staff and
the Advisory Commttee would be a good addition.

MR. BADAHUR: Yes, and we woul d be pl eased
to be there because by doing so, we will not be able
to reflect the nenbers' thinking in sone of the work
t hat needs to be done, but al so the expertise could be
superi nposed on that. |In the sane vein, | was hoping
t hat al though Tom Ni chol son has agreed to be part of
the panel, but if you could encourage your staff to
partici pate inthe workshop that the nenbers are goi ng
t o have on t he perfornmance confirmati on because i n our
mnd it's a lot larger than just the groundwater
i ssue, and there are a nunber of inhouse expertise
that you have and perhaps resources that you have,
t hat you may want to put i nto performance confirmation
to devel op your thinking.

M5. TROTTIER: That's a good idea, we'll
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do that. Let ne just nention one other thing because
whil e we' re tal ki ng about this workshop, the workshop
t hat Sher origi nally asked about, the workshop for our
plan, 1'malsointhe process of devel opi ng a research
pl an for health effects. | shoul d have nenti oned t hat
to Mke, but that's another task

Now, that's a little bit behind because
the U S Arny keeps stealing ny senior level for
health effects, andit's starting to get on ny nerves,
but contrary to that -- and | haven't yet asked Donal d
Runsfeld to return him-- but we are in the process of
devel oping a research plan now in the absence of our
senior level, and the sane goal is that we will have
a planin the end of Decenber. And soif the committee
woul d |i ke to hear about that as that plan evol ves,
"1l make sure that we get on the cal endar

MR. RYAN: Well, as you pointed out, the
ICRP is doing alot, and there's alot of activity in
that area, and that would be great to hear about.

M5. TROTTIER Okay, we will do that.

MR. RYAN. Just one other quick question
and it addresses the kind of safeguards and honel and
security type area. W' ve heard a | ot about RDDs and
dirty bonbs and |l ots of other things, and in the area

of health effects if you | ooked across '"til you find
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this precious little that addresses pronpt response
and hi gh doses and how one woul d react to that, we're
al ways dealing with much small er doses and so forth.
s there any activity in that area?

M5. TROTTIER  Well, | think NSER has had
some activity in that area. My suspicion is that
Homel and Security is very closely involved with that.
And part of the problemis there are so nmany unknowns
on what actually we woul d be confronted with, but I am
sure that -- we have alittle bit of RDD work goi ng on
in the branch, but 1it's basically |ooking at
di spersability issues, not the health effects
conmponent of it. But I'msure Honel and Security has
HHS i nvol ved wi th hel ping themon | ooki ng at ways to
mtigate.

MR. RYAN. |I'msure that will change a | ot
as time goes by here in the near-term too. Thanks.

Any ot her questions, conments?

(No response.)

M. Chairman, |I' mgoi ng to suggest that we
take this 2003 ACNW Research Report item and j ust
talk about it for a few mnutes. |[|'ve gotten sone
input from Dick Savio on the ACRS report, so |I'm
digesting those, and | think we've heard sone good

i nformation today. My suggestion is | cone back with
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a draft of sonething between now and t he next neeting
for us to consider, and we can have that on our
agenda. And with that, that would finish what | had

to say on this item

CHAI RVAN  HORNBERCER: That was the
di scussi on.

MR. RYAN: Well, | nean, based on the fact
| ' ve been out-of-pocket for two weeks, | haven't --

CHAI RMVAN  HORNBERGER: No, no, I

under st and.

MR. RYAN. And |I'd be happy to have any
ot her input or coments at this point.

CHAI RVAN  HORNBERCGER: One thing that
Cheryl had nentioned that rang a bell with nme, this
huge DCE program Howlong ago was it, two years ago,
that we heard a briefing on that? It strikes ne that
t hey' ve been goi ng | ong enough t hat perhaps there are
sone resul ts of research out there, and | wonder if it
woul dn't be a good idea perhaps sonebody from our
staff could, at the very | east, poke around on t he DOCE
Web- page and -- presunmably these peopl e have annua
reports -- and find out what is being funded and
whet her anything's been produced.

MR. RYAN. That's a great idea.

CHAI RVAN  HORNBERCGER: And it my be
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appropriate at sonme point to get sonebody fromDOE, as
we had a couple years ago, to give us an update on
what they have done.

MR.  RYAN: That was part of the LNT
wor kshop.

M5. TROTTIER: Can | vol unt eer sonet hi ng?
Vi nce does on the side, as a volunteer, keep track of
it. So |l can check with Vince, and if he has updat ed
information, | could send it to the staff.

CHAI RVAN HORNBERGER: Great, that woul d be
wonder ful, thank you. Thank you. That woul d be good.
You know, the briefing that we had obviously, as
Cheryl said, this is a lot of nobney per year for
several years, and so the expectations were pretty
hi gh.

MR. RYAN. Well, again, | offer the node
of the Hiroshim and Nagasaki studies where in the
first fewyears it's not as -- | nean, the real fruit
cones | ater on.

CHAI RVAN HORNBERGER:  Yes. O course, the
DOE program-- you probably knowit a lot better than
| do -- but it wasn't all -- in fact, | think a snall
part of it was epidemological, it was really nore
oriented to research

MR. RYAN. Well, again, there are sone
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interesting things, like | nentioned, Brenner's work
and other things that would be interesting to hear
about .

CHAI RMVAN HORNBERGER: Exact.y. So M ke's
suggestion is that we are going to -- he's going to
pul | sonething together for us, and we don't really
have a potential plan for aresearch report, but isit
safe to say that we do plan to have a research report
prepared by -- what did Savio say? Last March,
pr obabl y.

MR. RYAN. 1'Ill have a draft of maybe sone
input to that for us to consider next tine.

MR. GARRICK: Are you asking is there a
schedul e?

CHAI RVAN  HORNBERGER: well, 1'm just
curious, did we mss -- was March our schedul e?

MR. BADAHUR: We have m ssed t he schedul e

CHAI RMAN HORNBERGER: M cr ophone.

MR. BADAHUR: | didn't want anyone to hear
this. We certainly have m ssed the schedul e.

CHAI RVAN HORNBERGER: But knowi ngly. | n
fact, we nade a consci ous decision to skip this year.
And ny real question is whether -- we did, we had sone

di scussion and said that we didn't think that an
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annual report was appropriate, and we did this with
mal i ce af oret hought. The questionis, do we nmake this
anirreqgular report andissueit this com ng Novenber,
or do we wait and issue it in March every ot her year?

MR. BADAHUR: The way the Conm ssion
understands is that we are going to do a periodic
review of the research activity wwth at | east once in
two years. So you are hone free if you do that before
the two-year period is up.

MR. LARSON. The heal th physics section,
t hough, is going to be part of the PCRS report, isn't
t hat what | renenber?

MR. BADAHUR: Yes, and | think --

MR. RYAN. | have the draft. Again, |'lI
pull it all together --

MR. BADAHUR: -- and send ne an e-mail to
t hat effect.

CHAl RVAN HORNBERGER: I f it were to cone
toget her for Novenber or sonething, that would be
okay.

MR, BADAHUR: That would be all right.

CHAI RMVAN HORNBERGER: And as long as it's
prior to next March.

MR. BADAHUR: The only caution here would

be when you go and neet with the Conmm ssion, if you
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are not planning on saying anything about the

research, thenit's all right. But if you dowshto

speak about that as well, then | would say you may
have to --

MR. RYAN. Mbve it up.

MR. BADAHUR:  Yes.

MR, GARRI CK: M ke may nove this al ong far
enough that we can get it out even earlier

MR. BADAHUR: It all depends on what you

want to do.

3

GARRI CK:  Depends on what we want to
do.

MR. BADAHUR: The topics you are going to
be di scussing with the Conm ssion, you already have
quite a nunber of those, and you are not | ooking for
anything nore to fill your neeting. So if you don't
want to tal k about the research programat this tine,
that's all right.

CHAI RVAN HORNBERGER:  Okay.  Anyt hing
el se? It sounds |like we are up-to-date.

MR. RYAN. Turn it back to you

CHAI RVAN HORNBERGER: Ckay. What's your
pl easure, do you want to break for lunch and
reconvene, or do you want to --

MR. BADAHUR: And al so during | unchti ne
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coul d have sone informal discussion with the four of
you in the conference room

CHAI RMVAN HORNBERCGER: Ckay. So we're
going to go off the record now, we don't need the
Reporter anynore, so this will be the end of the
recorded session.

(Wher eupon, at 11:40 a.m, the recorded

portion of the neeting was concl uded.)
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