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+ 4+ + + +
ADVI SORY COW TTEE ON NUCLEAR WASTE ( ACNW
171st MEETI NG
+ 4+ + + +
TUESDAY
JUNE 6, 2006
+ 4+ + + +
ROCKVI LLE, MARYLAND
+ 4+ + + +
The Advisory Committee net in Room T2B3 of the
U.S. Nuclear Regulatory Comm ssion, Two Wite Flint
North, 11545 Rockville Pike, Rockville, Mryland, at

1:00 p.m, Mchael T. Ryan, Chairman, presiding.

PRESENT:
M CHAEL T. RYAN Chai r man
ALLEN G CROFF Vi ce Chai r man

WLLIAM J. H NZE Menber

RUTH F. WVEI NER Menber
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PROCEEDI NGS
(1: 03 p.m)

CHAI RVAN RYAN: All right. Let's cone to
order pl ease.

This is the first day of the 171st neeting
of the Advisory Conmttee on Nuclear Waste. M nane
is Mchael Ryan, Chairman of the ACNW

The ot her nmenbers of the Cormittee present
are Vice Chairman Allen Croff, Ruth Weiner, Janes
Clarke is out sick for this neeting. He will be
j 0i ni ng us next nmonth as schedul ed, and W Il iam Hi nze
i s here.

We al so have an Eneritus nenber of the
Commttee in the audience who is going to give a
presentation, Dr. Ray Wner. Wlconme, Ray, thanks for
being with us again.

During today's nmeeting the Commttee will
be briefed by Dr. Wner on the theory and technol ogy
used in the past for reprocessing of spent nuclear
fuel .

W will be updated by the NRC staff on the
inplications of a Departnent of Energy Nucl ear Fuel
Recycl i ng Programt hrough NRC s regul ati ons concer ni ng
the licensing of spent nuclear fuel recycling

facilities.
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W will be briefed by the NRC staff on
potential changes to the regulatory process that may
be needed to accomobdate spent fuel nucl ear
r epr ocessi ng.

And we will discuss the proposed white
paper on the subject of reprocessing we hear about
t oday.

John Flack is the Designated Federal
Oficial for today's session.

This neeting is being conducted in
accordance of the provisions of the Federal Advisory
Commi ttee Act.

We have received no witten conments or
requests for tine to nake oral statenents fromnenbers
of the public regarding today's session. Should
anyone wi sh to address the Conmittee, pl ease make your
wi shes known to one of the Conmttee staff.

It is requested that speakers use one of
the m crophones, identify thensel ves, and speak with
sufficient clarity and volune so they can be readily
hear d.

It is also requested if you have cel
phones or pages that you kindly turn them of f.

| s Dr. Thadani comng? O is he going to

be joining us later? kay, |'Il just announce for
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everybody and we will make comment when Dr. Thadani
joins us. He is comng up the hall, okay. ©h, thank
you.

Ashok, we have cone to the point in the
agenda where we wanted to recognize formally for the
record that this is your |ast Advisory Conmttee on
Nucl ear Waste neeting. W are thrilled that you are
noving into a new phase of your |life and career and
retirement, sem -retirenent, or travel and work as you
see fit rather than as you are asked to cone in.

W certainly want to recognize and
appreci ate your counsel and insights that you have
offered to this Coormittee in the tine you have been
with us. It really has been hel pful.

W have expanded i nto areas where we drew
heavily on your expertise. And we really appreciate
the effort that you put forward al ong with John Fl ack,
| mght add, to advise and educate the Comrittee on
ri sk-informed approaches fromthe reactor side of the
house. | think it has enriched our offering to the
Comm ssi on and the advice we have given them

And we certainly want to recogni ze for the
record and tell you we very nuch appreciate all the
hard work you have put in with us and for us and on

our behal f.
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So we wish you all the very best. And
t hank you very nuch for being with us.

Now we' | | get to work on today's session.
Al right. Thank you. Thank you very nuch.

(Appl ause.)

CHAI RVAN RYAN. All right. And at this
point, if you want to nake any comments, please feel
free.

MR. THADANI: The only comment is yes to
everything you said. Sem-retirenment, little bit of
this, little bit of that.

CHAI RVAN RYAN: Well good for you. That's
great. My you enjoy it and do well.

Let ne turn over today's technical session
to Allen Croff, Vice Chair, whois goingtolead us in
t he afternoon sessions. Allen?

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

By way of introduction of both this
afternoon's session and sonething that is going to go
on into the future, today we are going to hear from
first Dr. Ray Wner on the historical technical
aspects of reprocessing. And then we will hear from
NMSS staff on regul ati ons concerning the |icensing of
reprocessing and recycle facilities.

Again, nostly a status in what is and a
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little bit about what m ght be. That will lead up to
t he end of the afternoon where we will tal k some about
a proposed white paper that we would like to have
devel oped during the sutmer that will be nore forward
| ooking in a technical sense.

That is to try to understand what the
Department of Energy is planning or pursuing in terns
of recycle, the technology of it as fodder for our
del i berations sometinme near the end of the summer or
the early fall in preparing sonme advice for the
Commi ssi on.

W al so hope to hear fromthe Departnent
sometime during the sunmer but we are still trying to
schedule that. That is the rough plan forward but
today is sort of a historical tutorial background-Kkind
of an afternoon.

Wth that, our first speaker is Dr. Ray
Wmrer. A brief bio, Ray was at Gak Ri dge Nationa
Laboratory for nearly 40 years, ending up as Division
Director in the Chem cal Technol ogy Division, which
had a ot to do with devel oping reprocessing in this
country. He is also a former nmenber of this
Commi tt ee.

Wth that, welconme back, Ray. The fl oor

i s yours.
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8
DR. WMER: Thanks, Allen. It is good to

see famliar faces out there after | have been away
t hree years.

CHAI RVAN RYAN:  You can use the | apel m ke
if you would rather stand and work that way.

DR. WMER  kay. Can you hear ne okay

now?

PARTI Cl PANT:  Just fine.

DR. WMER:  Ckay.

PARTI CI PANT: Is it all right with the
reporter?

DR. WMER: Ckay? Thank you

It was three years ago that | retired from
this Committee. And |I'm happy to say that all of you
| ook the sanme that | renenber seeing when | was here
before. |1've aged a little.

This talk today is one that | initiated
many years ago at Oak Ridge National Laboratory and
gave it for a lot of years in connection with trying
to i nformpeople who were largely fromthe Depart nment
of State, CIA, AEC at that time, later on DCE

And the idea was to give these people an
i dea of what reprocessing is so when they went out
into the field or tried to do their work back here in

the states, that they at | east had heard t he | anguage
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alittle bit and understood sonme of the words.

They were certainly not experts and you
are not going to be experts, if you aren't already,
after you hear ny talk today. That is, to give an
el enentary, a very elenentary discussion of the
nucl ear fuel cycle reprocessing in particular.

Allen Croff picked up after | quit. He
could give this talk just about as well as | could, |
think. Maybe better. He inproved on it and | picked
up on his inprovenents and that is what you are goi ng
to see today -- ny early work plus what he added to it
over the years. Plus maybe one or two other things
that | have added since.

| should say that | am anticipating that
| amgiving this talk to people who really are novices
in the field, who are very bright, but who have not
necessarily been exposed to this particular branch of
knowl edge.

If you don't fall in that category -- |
know sone of you don't -- if you are a |ot better
infornmed than that, why the door is back there. W
will be taking nanes as you go out.

Anyway, we will start off here. |'m going
to try to give you, as it says here, a historical

overview. Very sinply, why should you reprocess?

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

10

Vel |, there are several reasons. Possibly
not all of themare listed here. One is there are
valuable things left in the spent fuel despite the
fact that we may be storing it in Yucca Mountain.
There are valuable materials to be found in the
nucl ear reactor fuel

Anot her reason to reprocess, it has been
in the past, to obtain fissile nmaterial for mlitary
use. O course the reprocessing plant at Idaho Falls
is closed so we are not reprocessing out there
recycled nmaterial .

One of the inportant ones and one that is
inmportant for the future is in connection with the
A obal Nucl ear Energy Partnership and that is to
reduce the anount of waste that is stored in the high-
| evel waste repository proposed, as | recall the NRC
is very careful inall of its witings torefer to the
Yucca Mountain Repository as the proposed Yucca
Mount ai n Repository.

And by reprocessing and recovering the
waste materials from the spent fuel, you greatly
reduce the volune required to be stored in Yucca
Mount ai n because the PWR are 12 feet |ong and, you
know, about eight or ten i nches across square. And so

you reduce the volune and al so you can take out the
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good fissile material.

And if you go farther into the future,
into the A obal Nuclear Energy Partnership schene if
that gets off the ground and really flourishes, then
al so you wi Il be taking out sone of the heat producing
el enents which also are space limters, as you know,
in Yucca Muntain.

And finally, if you reprocess you don't
have to store or dispose of the fissile naterial.

This is a very limted |ist of the kinds
of fuels there are out there. But these are principle
U S -type fuels, past, present, and future. Light
WAt er Reactor fuel is reprocessed overseas but, as you
all know, not in the United States anynore. And it
really never was al though it al nbst was.

And there are two kinds of fuels that are
present in |arge anounts, the |ight water pressurized
wat er reactor and light water boiling water reactor
fuels. And, of course, the Fast Breeder Reactor,
there is reprocessing going on overseas. W never
really got to reprocessing hereinthis country except
for the little bit of reprocessing on EBR- 11 fuel out
at ldaho Falls.

And the HIGR fuel, there is no

reprocessi ng anywhere. And that is a tough fuel. |
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wor ked about ten years on that at Oak Ri dge Nati ona

Laboratory. And that is a pretty tough rowto hoe, to

reprocess HTGR fuel s.

But t hey are bei ng consi dered actively now
again after quite a hiatus as a potential new power-
produci ng reactor fuel. They go to very high burn
ups. They operate at very high tenperatures.

The advantage of that, of course, is
several fold. Not only do you get a | ot greater
thermal dynamic efficiency by operating at a higher
tenperature, you get closer to 40 percent efficiency
i nst ead of about 30 percent efficiency, which is about
a 30 percent increase or nore in utilization of the
heat produced.

And at these high tenperatures, with high
tenperature gas cooled reactors you are processing.
A great many industrial reactors require high
tenperatures for various kinds of chem cal processes
and other kinds of industrial processes. And
currently you need these kinds of tenperatures if you
are going to go into a hydrogen econony and produce
hydrogen t hernochem cally, which is one of the major
consi derations these days.

You not only can produce hydrogen by --

realize this is not all reprocessing but amgiving you
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the benefit of ny wvast knowedge -- you can
el ectrolyze water fromthe electricity produced from
reactors but also you <can run thernochem ca
processes, nost of which run at about 750 degrees
centi grade.

So HTGRs have several pronises. And they
al so can be used as burners for actinides although not
as efficiently as fast breeder reactors.

So while we have had a checkered and
unproductive history in reprocessing, the Wst Vall ey
Pl ant up in upstate New York operated, you see there,
for about six years. A snmall plant, it was fraught
wi th probl ens.

There were leaks in the plunbing. They
woul d run people in and out so -- bring themin off
the street so to speak and |l et themoperate the pl ant
until they got their dose, then they would fire them
and bring in another bunch. But still they
reprocessed a fair amount of fuel and produced sone
ot her fuels besides.

The M dwest reprocessing plant, the CE
pl ant, never got off the ground. They built it and
deci ded before they ever ran it that they hadn't
better run it because it probably wouldn't run. And

so what they use it for now is they have a | arge
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storage pool. And they store spent fuel there at
present .

And that was going to be a rather nove
plant. They were going to use -- the final clean up
was fluoride volatility which is a very efficient way
to separate uranium from alnost everything else
because except for tellurium and a few things like
that that there aren't nuch of in spent fuel, not very
many el enments formvol atil e hexafl uorides I'i ke urani um
does. And so it proves to be a very good way to do a
final clean up of uranium

And of course the -- what they used to
call the AGNS plant, the Allied General Nuclear Fuel
Reprocessing Plant at Barnwel |, with a standard PUREX
plant, it cane along at a very i nopportune tinme. That
was the time of the Carter adm ni strati on when he said
let's set an exanple to the rest of word and not
reprocess. And nobody else will either.

And, of course, he was a little wong in
that regard. And so they stopped at that point. And
| think this is probably about when the NRC stopped
having an active interest in licensing reprocessing
pl ant s.

And t hat was | ong enough ago, as you see,

30 years ago, which neans that everybody who knew
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about licensing that plant has retired or died or
both. And pretty nuch so -- you people are pretty
much starting from scratch here in the NRC wth
respect to licensing reprocessing plants. So this
little prinmer we have here today is supposed to at

| east get you off the ground.

This is the conpul sory nucl ear fuel cycle
di agram that shows that the whole thing starts in a
reactor, you generate spent fuel. You get into
shi pping, which is a thorn in everybody's side, then
you get into reprocessing which creates a couple of
streans of waste -- a waste stream and a product
stream And it can be two product streans depending
on how you handle it.

And then with the uranium it is stil
nore highly enriched in Uranium 235 than is natural
uraniumby a couple tenths of a percent. And so it is
worthwhile to put it back through an enrichnent.

However, it has, in the course of being
irradiated, it has built up some uranium 236, which
you can only recycle a couple of times and then you
get into sone pretty neat neutron poisons. And so you
can only go around this | oop a coupl e of tines because
of the uranium 236 buil dup, and then you would start

paying a penalty. But the first tinme through or two,
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you can re-enrich

This also is sort of a troubl esone cycle
because sonme undesirabl e el enents | i ke techneti umtend
to recycle and so after a while, you begin to get a
little bit of radiation in this part of the recycle
whi ch is not desirable.

Anyway, that is the whole cycle nore or
| ess. You can, of course, nake -- well, I'Il get to
that |ater.

| " ve got about three slides that say they
are the elenents of the nuclear fuel cycle.
Transportation is on there. It is not formally part
of recycle but it is inportant. And if you don't
transport it fromthe reactor, you can't reprocess it.
Then, of course, there is onsite storage of the spent
fuel, typically in storage pools. [|'ll say nore about
each of these things.

You have t he so-cal |l ed head end processes
which involve treating the elenments so that you can
extract the fuel material. |f you chopped it up or
knocked t he cl addi ng of f, the transfer of these pieces
which you will see pictures of later to a dissolver
and you dissolve them up to dissolve the fission
product s, di ssolve the uranium di ssolve the

pl utonium dissolve the higher actinides, what few
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t here are.

And then you put it -- typically you take
the dissolver solution and put it into an interim
storage tank where you do the first real analysis.
This i s where you start running your for real materi al
bal ance anal yses.

You know pretty well what you have got
fromthe exposure records on the fuel that the reactor
sends you. But they are not nearly as precise and as
conpl ete and good as the analysis of the dissolver
solution. So this is what you anal yze and you track
the fissile material with taking sanples out of that
t ank.

Then you go on and you transfer the stuff
out of the interimstorage tank into the separation
process equi pnent, which | will say quite a bit about,
where you separate the uraniumand plutonium This is
the way it was done, the way it is done in the
present, and not necessarily the way it will be done
entirely in the future.

You separate the uranium from pl utoni um
from the fission products and other actinides,
typically those plutonium and anericium by solvent
extraction. Then you have the uranium and pl utoni um

together and you separate the plutoniumfromthe
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urani um by adj usting conditions in the system And |
will say nore about that. |1'Il say nore about all of
t hese.

When you convert the urani umand pl ut oni um
to the oxides if you are to prepare fuel from them
And that is being done overseas to sonme extent, and
t hey you store the products onsite until you get ready
to ship themoff to the fabrication plant. And you
store the waste fission products.

The hi gh-1 evel wastes are typically stored
as a solution. It starts out as a nitric acid
solution. W store that in a tank. And typical tank
vol unes, waste tank volumes, are a mllion gallons.
They are good sized tanks. And a lot of solid waste
are produced in the course of doing a reprocessing
operation. And so those are stored also until you
di spose of them

Vel |, okay, let's go back up to the front
end agai n and tal k about transportation. And that's,
as | said earlier, a troublesone operation in that
peopl e don't want spent fuel transported. They would
just as soon it would magically go fromthe reactor to
t he reprocessing plant and not be on the roads or on
the rivers or on the rails.

And the elenents are large and the
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shielding is heavy. And a 100 tons is not an

unr easonabl e wei ght for a waste package | oaded with
fuel elenents. And it is subject, of course, to
federal, state, and | ocal regul ations. People have it
pretty highly regulated. It is not part of
reprocessing but it is very inportant.

This is one of nmany kinds of spent fuel
shi ppi ng casks. You see the fins, the cooling fins to
get rid of the heat. These spent fuel elenents, even
t hough sone of themmy be five, ten, 20, 30 years old
-- they have been stored in the pool a long tinme sone
of them they still are undergoi ng radi oactive decay.
And they store quite a bit of heat -- they generate
guite a bit of heat.

And it is disposed of typically by air
cooling. In some of the containers, it is forced air.
Most of themit is convection.

There is another exanple, a little bit
nore detailed. If you can't read it, this one has
impact fins which neans you could drop it and
somet hi ng absorbs the shock. And this one has neutron
shielding. Typically the neutrons are as nmuch of a
dose as ganma rays outside a spent fuel container.
And sonetines nore.

And this particular one says it has
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urani um shielding material or the nmetallic uranium
which is a very good ganmma ray absorber because it has
a high atom c nunber and a lot of electrons for the
gamma rays to rattle off on and | ose energy as heat.

And there it is loaded onarail car. |'m
not sure |I've mastered the nodern age here yet. But
these are -- this is a picture of a PAR fuel assenbly.
As you can see, you can't -- it doesn't tell youit is
12 feet tall but it is. And there are individual pins
in there, fuel pins. They are zircaloy clad. And
they are about a half inch dianeter.

And they have uranium dioxide pellets
which are a carefully crafted thing. The production
of these pellets is a white gl over operation as is the
fabrication of the fuel elenment. | don't think a
survival roomin a hospital is any cleaner or worked
out nore carefully. Maybe not as nuch

And you can see here is an end plate that
the fuel pins stick into.

This i s what assenbly | ooks like. This is
the spring that holds the pellets together. And also
t hey provide a gas plenum space above and bel ow t he
el enents. So during radiation, fission product gas
i ke xenon cone off and they accunulate in these

pl enum ar eas.
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And of course when you break open these
things for reprocessing, you release that gas. That
beconmes part of your off gas problem

Vell | mentioned high tenperature gas
cooled reactors. This is a picture of what was a
typical fuel elenent fromthe Peach Bottom reactor
whi ch operated out at Fort St. Vrain just outside of
Denver for a nunber of years. This is all solid.
That is about 14 inches across fromthe one flat pl ace
to the other.

These holes, mybe you can see, al
through the top, little holes are rare sticks of
graphite put in pencils of graphite about as big
around as your finger. And in each of these pencils
of graphite are mllions if not billions of tiny
spheres which are less than a mllinmeter typically in
diameter. And that is where the fuel is.

So you take typically a netal tube and you
pour all these little tiny sphere in there that have
uranium 235 in them-- that's what these have -- 93
percent enriched, incidentally, and then you force
pitch down into that tube and it surrounds all these
little mcro spheres.

And it is those pins then that are | owered

intothis large graphite piece -- block. These other
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hol es are control rod hole or gas fl ow cooling hol es.
One or the other.

The m cro spheres are, as | said, a
mllimeter in diameter. The actual piece of that
tiny, tiny sphere that has fuel in it is about half
that dianeter. They are very small, maybe 400
m crons. And then that is surrounded by pyrolytic
carbon which is deposited rmuch the same way you get
soot in your chimmey. You take gas |ike ethane or
et hyl ene and you thermally deconpose it and it coats
everything. O course it coats all the equi pnent as
well but it coats the little spheres.

Then you nove into another device. And
you put in methyl silicone -- dinethyl or trinethyl
silicone. And you heat that up and that deconposes
into silicone dioxide which coats anot her | ayer around
t he spheres. And that is what really is a contai nment
vessel. That little tiny silicone coating all these
spheres is equivalent to that zircaloy cladding on
that 14-foot |ong fuel elenent.

And then you put another |ayer of carbon
on top of that. And that is the out shell. That is
the protection for the inner stuff.

The inner carbon coating, the innernost

| ayer of parlianentary deposit carbon is porous.
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The outernpost layer is inpervious. The

i nnernost | ayer is porous to, again, to serve the sane
function that the plenum-- that the gas space above
the fuel always did. It is a place for fission gases
to accurul ate wi t hout bursting that little sphere w de
open and rel easing the fission products. So that is
a HIGR fuel elenent, none of which have been
processed. But there is a lot of interest in HIGRs.

And they probably will come al ong.

But, of course, we al so have fast breeder
reactors. This is -- it is nore simlar obviously to
the water reactor fuels than is the HTGR  These are
the fuel pins here. Typically they are stainless
steel clad. You don't need to use zirconium They
use zirconiumin light water reactor fuels because the
neutrons are thermalized and they would be captured
too much stainless steel.

John?

MR. LARKINS: Yes, in the forte varying
fuel didn't you have both biso and triso?

DR. WMER: |t depends on whet her or not
you are going to have a blanket, John. The triso
coated is the fuel particles. But if you are going to
have a bl anket |ike we were tal king about having, it

was a thoriumbreeder reactor. And they had a thorium
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bl anket of those same kinds of graphite bl ocks.

And the thorium oxide or thorium
oxycarbide is really what it was, they didn't rmake a
pure carbide, that was coated with silicone and then
with a graphite coating on the outside. But that was
for the breeder bl anket.

It's not likely, under nost current plans
al though it may conme al ong, that the next generation
of HTGRS will probably --

MR. LARKINS: | just seemto renenber --
| thought they had both types in --

DR. WMER  Yes, they did. But one was
t he breeder blanket. And it was going to be a thorium
fuel cycle reactor, which would be a really tough row
to hoe. | spent about 10 years working on that
particul ar concept.

And with thorium a thorium breeder, you
make uranium 233. Unfortunately, uranium 233 cannot
be made wi t hout naking uranium 232. Uranium 232 has
a gamma that won't quit. And it is there in about 800
parts per mllion. And that's nore than enough. It
nmakes everything renote -- fabrication and everything
else is renpte at that point.

MEMBER VEI NER:  |s the HTGR fuel like the

fuel for the pebble bed nodul ar reactor?
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DR, WYMER: Exactly the same except

i nstead of putting in those little mcrospheres, they

are exactly the sane. So they are putting themin

these great big block -- you surround them with a
| ayer of graphite. In size, they are between a golf
ball and a tennis ball. And you can throw t hem down

and they bounce. They are tough.

The pebbl e bed reactor was an i nteresting
concept because you have to keep noving the pebbles.
And so you have a great big tank with a coni cal bottom
and you put all these balls in there.

And, of course, they nove at different
speeds. They nove down the side faster than they do
down the mddle. And so as they drop out the bottom
of this cone, you count each one. And you decide then
whet her that one goes back into the top again or tat
t hat becomes waste.

So the pebbl e bed reactor, that's the one
that is currently being considered nost accurately as
a matter fact, you probably know, for a reason | don't
understand. | guess because there is nore experience
with them They had the -- the Germans bought the AVR
and the HTGR both, both pebble bed reactors, one
bi gger than the other. And that is the direction that

the current HTGR design is going rather than to t hese
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pri smns.

But anyway, these are stainless steel
clad, | was saying, because the neutrons in a fast
reactor are fast, hence the nane. And they are not
well captured in steel. And, therefore, you don't
have to worry about the neutron parasitic reactors
gobbling up the neutrons that you woul d sooner have
maki ng fission reactions real rather than being | ost
ot her products.

CHAI RMVAN RYAN: Ray, one other question.
It is howthings overlap. | nean |'ve heard that the
HTGR fuel, because of its high burnup raises
chal l enges in transportation, a topic you Touched upon
earlier. And | guess what |I'mthinking about as you
are talking is how has this been treated as a systenf

You know there is optimzation from a
reactor point of view, how you produce electricity,
power, steam whatever it is, how do you optim ze it
from what you generate as wastes that need to be
further processed in sone way.

CHAI RVAN RYAN: | have never seen a study
on that, Mke. There nay be sone going on today. |
woul d hope so in connection with the plans that say
South Africa has it for building an HTGR.  But | never

have seen a cradle to grave --if you could opt the
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aryan sites into that kind of optim zation strategy or
what you woul d | ook at if you were going to say, well,
you know for this reactor or that reactor it is going
to produce these wastes. And if you did it this way,
you woul d produce uglier waste and if you did it that
way you woul d produce | ess ugly waste.

| nmean the uranium 2336 exanple is one
that you don't want that around if you can avoid it.

CHAI RVAN RYAN: | woul d advi se people to
stay away fromDetroit and the fuel cycle. There is
a lot of uraniumright here. You don't need to go to
foreign for a long tine.

DR WMER: And I'mlike you. | don't
know of any conprehensive or thorough studies that
have been done. |'mlooking for them And | hear a
ot of talk about, you know, interactions between
transportation and fuel and, you know, toxicity of
this and reprocessi ng of that.

And I"'mreally kind of interested if you
have any insights as to pluses and m nuses as you go
t hrough your talk. Those would be real hel pful.

CHAI RVAN RYAN: Ckay, I'Il try to keep it
in mnd.

DR, WMER: (Ckay, thanks. Yes?

MEMBER WEI NER: The South Africans are
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currently working on a transportation design for the
pebbl e bed.

DR WMER: Are they? | wasn't aware of
t hat .

MEMBER VEI NER: Yes. W just had a tour
of the pebble bed fabrication facility.

DR WMER: Ch, did you. | bet that was
fun.

MEMBER VEI NER:  Yes.

DR WMER | would like to do that.

Vell, as all of youinthis roomknow, the
present storage is at the reactors, nostly in pools,
some on concrete pads but that is where it is. And,
of course, sone of those sites have been storing fuel
for a lot nore than five years because there is no
pl ace else to put it. So they just started. An those
reactors have been running sone of them 40 years.

At the processing plant, typically you
unl oad the fuel fromthe shipping containers and put
it down into the pool of water. And this is s picture
of a UK pool. I'mafraid it doesn't show you nuch.
This is where the pool is. That is the water. And
there are tracks for a crane to bring the casks.

You will see nore of this in a video that

|"m going to show later on so don't worry that you
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can't see nmuch of this.

Anyway, you get some notion that it is a
relatively equi pnent-packed area. It is not a sinple
-- not hing about reprocessing is really sinple.

Qobviously these things are extrenely
radi oactive so all the operations are done by heavy
shielding, typically using cranes and crane-operated
mani pul ators and renote operations from outside the
cell.

Fuel elenments are chopped into smal
pi eces. The PWR fuel, that 12-foot high thing as you
will see later, is treated very poorly. | told you
they built it like a white-glove operation and they
treat it like a foundry. You know they just -- it
al nost breaks your heart to see what they do to that
carefully fabricated fuel elenent. And the fission
product gases are, of course, released and cone off
into the off-gas system

Vell, the way they cut it is with a --
just a big, massive, brute force operation. They take
the fuel elenent, and you will see this, too, later,
and they shove it in fromthe side. And they cone
across with a sheer that just crunches off about two
inches of it. And there is a great squealing,

creaking, grinding operation as they chop this thing
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up.

And this is iridium dioxide inside the
fuel elenents. Inside there is a zircal oy cladding.
And it crunbles, of course, and falls out. And the
pi eces of zircaloy get all nmangled and twi sted. And
sonme of the outside gets trapped inside. And it is a
brute force operation.

And here is what it |ooks like -- some of
the typicals of it. This is part of the oxide
pellets. Those are the segnents of cladding. You
chop it up like this so you can get at it.

You only have an inch to go fromeach end
with acid that dissolves the oxide. So you don't --
SO you can get it dissolved in a finite tine,
reasonably sure you' ve got it all dissolved out of
those pieces. So you cut it into pieces as |long as
you can get away with i nstead of di ssol vi ng everyt hi ng
out si de the chunks.

That material you just sawis put into a
dissolver. And I'll show you pictures of that |ater.
And you can either chop right over the dissolver and
drop it directly in or you can separate it and nove
the stuff separately into the dissolvers.

This is one version -- and there are as

many versions of this as there are clever nuclear
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engi neers and design engi neers who want to conme up
with a new dissolver design. And there are |ots of
di ssol ver designs. There are sonme that are rotary,
some that are continuous, up-screw types. And there
isthis type. You drop the fuel down into here. You
put nitric acid in, dissolve the fuel, and, of course,
you get the off-gas. This silver zircaloy trap is to
collect the iodide. There are not many things that
form insol ubl e iodide conpounds. And so the silver
iodide is relatively insoluble and it is a high
surface material and you catch the iodide on the
silver.

The rest of the off-gas goes into the of f-
gas treatnment system And, of course, you have to
have a way to take off the spent fuel. So you have
this basket which would take off the fragnents of
cl adding. This basket allows you to do that.

You -- notice this has cooling coils as
wel |l as heating coils. Wen the reaction starts out
and you start dissolving this uraniumdi oxide, it gets
pretty hot. And it boils and froths and foans.

And they really want to control the rate
of dissolution so you control the tenperature by
cool ing and keeping it down to a reasonabl e operating

tenperature. Now as it gets dissolved, well then you
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have to heat it to get the last little bit dissol ved.

This is another type of dissolver. This
is where you drop the fuel pieces in. They are carried
along in this spiral rotary thing. Balls cone
droppi ng out here. And the nitric acid solution which
you put into it goes counter current to the direction
that the fuel is going, which neans you get a |lot of
good contact type with flush acid conming in. As you
have nore nearly conpleted the dissolution, it is
harder and harder to dissolve the stuff out of the
spent fuel -- out of those chopped up fragnents.

You have fresh nitric acid solution
hitting that. The nitric acid solution gets used up
nore and nore and it is fairly well used up by the
time it contacts the inconmi ng fuel pieces. So they go
counter current and you get a |l ot better efficiency on
di ssol vi ng.

The problemwi th these dissolvers are in
the seals. It is hard to nmaintain a seal when
rotating equipnent in a concentrated nitric acid
solution. So these have that operating problem

Well, as | nentioned earlier, theinterim
storage place after your dissolution is really the
first chance you have to get an accurate anal ysis of

the fissile elenent content of uranium and pl utoni um
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and anything else you want to look for. And that
serves as a basis for your material bal ance and the
subsequent reprocessing.

You have to adjust the acidity and the
concentration in order to optimze the processing
requi renents. So you nake a feed adjustnent. And
t hen depending on the type of equi pnent you use, you
may or may not need to do a feed clarification. |If
you use -- and | will show you one later -- if you use
what are call ed pul se colums, they are very tol erant
of fine materials and solids that m ght come through.

If you use what called a centrifugal
contractor, which has fast rotating parts that are
spaced very close together, then you don't want any
solids. You have to do a feed clarification in that
oper ati on.

What |'ve just showed you are the
di ssolvers. And one other thing that happens when you
di ssolve up these nmaterials in nitric acid, you
produce nitrogen oxides. You start with HNO3, which
has pentaval ent 5 val ent nitrogen and you wi nd up with
4 valent and 2 val ent nitrogen oxides. And they are
recoverable. You can re-oxidize themin air and
produce nore nitric acid which is recycled through the

pl ant so you use your nitric acid as conpletely as you
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Rut heniumis not a volatile by itself but

ruthenium tetroxide, RUM, is a very volatile

conmpound. However, if the fuel is |long dissolved and

it has been | aying around 10, 20, 30 years, all of the

-- not all but a significant amount of rutheni um has

decayed.

And the only rutheniumyou have left is

basically non-radi oactive ruthenium or a very |ow

| evel of

radi oacti ve rut heni um

But in short cooled stuff, especially in

fast reactor fuel reprocessing, that beconmes a

consideration. lodine is always a consideration, of

course, because it goes to the thyroid. And you don't

want it

because

out there anongst the babi es.
And krypton is a problem unto itself

that is a noble gas. That neans it doesn't

react with anything to speak of. And there are

speci al

pi eces of equi pnment that have been devel oped

many years ago for noving krypton, none of which are

in active use. But if we go to a |lot of reprocessing

and this becones a big deal. And probably sone

recovery of the krypton will be required. At present,

it is not.

present.

And sonetines there is a Carbon 14

And if that is the case, then you have to do
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somet hi ng about trappi ng what ever car bon di oxi de cones
of f which in these kinds of fuels would be small. But
in HTGR fuel reprocessing, it could be very |arge
because of all the graphite you' ve got to get rid of.
Typically you burn it.

MEMBER VEI NER:  Wbul d you use cold traps
for krypton and CQO2?

DR. WMER: That is kind of what you do,
Ruth. It is basically one of those cold trapping
operation. That is right. You just drop the
t enperature way down and you condense it. That's one
of the ways you can do it.

Wth any of the other | arge sol utions, you
really carry out the separation, you adjust your
concentration. Plutoniumin this process exists in
two val ent states, the plus three and the plus four.
And others. Plutoniumis a weird el ement because you
can have t hree val ent states coexi sting simnmultaneously
and they can live with each in significant anounts.
You know t hey are not just trace anmounts but they are
there in percentage anounts, all three valent states
at the sane tine.

Only the Plutonium4 real |y extracts good.
So you have to do a val ence adjustnent. You have to

adj ust everything to the PlutoniumPlus 4 so you get

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

36

good renoval of it. And that is what is done in this
st ep.

This is kind of an i nmportant graph i n that
it tells you howthe radioactivity decay. This is for
hi gh-1evel waste but that is the sane as in fuel
el enents. How it decays with tine.

And as sort of a reference point, the
radi oactivity of the original oreis indicated by this
line. So if you get rid of that, you are getting to
where people shouldn't be too upset by it. But you
can see that the decay drops off very rapidly. This
is years soif you hold it for 100 years, you are down
here fromabout ten to the seventh down to ten to the
fourth, athousandfold reductioninthe radioactivity.

So storing is a good idea -- particularly
storing for at least five years before reprocessing
woul d get you out here a ways. And if you can store
it for longer than that |ike they are tal king about
Yucca Mountain, maybe 100 or 200 or 300 years, then
you really do bring it down a | ot before you cl ose up
the nountain which nakes it really -- Yucca Muntain
is a non-retrievable storage facility.

CHAI RVAN RYAN: Ray, let nme, if | may, ask
a question about that graph.

DR WMER: |'mnot sure | could go back
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to it.

CHAI RMAN RYAN:. This group's tota
radi oactivity fission products and actinides, and |
sure understand it on that basis, but this is one of
t hose points of overlap for me. Wen you think about
per f ormance assessnent, you think about Carbon 14 and
Nept unium and Technetium 99. | wonder if we've got
the same picture when you consider the nobile risk
i nportance --

DR WMER  No, no, not at all. You're
seei ng nmany of those plus Yucca Muntain waste, and
no, the toxicity, as you know, out here ten to the
fifth years gets controlled by Neptuniumand the
Technetium In the very short term of course, it's
controlled - you know all this, but you' re asking for
the benefit of other people. This is not - Cesium
and Strontiumare the controllers up there. As far as
the hazard is concerned, the actinides, they abide.
They're very long-lived, typically, and t hey becone in
the long run - Neptuniumis one of them- they becone
acontrollingradioactivity along with Technetium and
to a much | esser extent lodine 129, but that's down.
| don't know whether |'m answering your question or
not .

CHAI RVAN RYAN: Well, you have. You sure
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got to the summary fromthat perspective. The other
ki nd of argunent |'ve seen people talk about with this
sort of a curve, not exactly the sane, is while, if we
reprocess the actinides go sonewhere el se, and al
that. But at the end of the day, it's a zero sum
gai n.

DR. WMER: That's right.

CHAI RMAN RYAN:. If it's going out of a
reprocessing plant to sone other waste treatnment |ine
versus straight into Yucca Mountain, | think this is
where ny root question that | asked at the begi nning
comes from- how does it work as a systenf

DR WMER: Well, the other thing that we
haven't said nuch about is that part of the d oba
Nucl ear Energy Partnership is you build a fast reactor
some pl ace about 30-40 years out into the future, and
you take these - like all the UREX processes do,
dependi ng which UREX process you're talking about,
they take one or nore actinides out in a separate
stream as well as the Cesiumand Strontiumout of a
separate stream And those -- the actinides then are
pl anned to be put in the fast reactor. And in a fact
reactor, as you know, they'll have enough cross
section that they will fission, and even the non-

fissile actinides fission if you | eave themin a fast
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reactor |long enough, and that's in terns of fission
products. And then you're dealing with the fission
product waste instead of an actinide waste.

CHAI RVAN RYAN: But, again, | think you've
hit the key point, is that it really relies on several
nodi fi ed or even new conponents of a total systemto

make sense out of all that.

DR WMER: It does. Well, if you're from
Los Alanpbs you say |'Il stick those actinides in a
particle accelerator. |If you' re fromany place el se
inthe world, you say I'll put themin a fast reactor
and burn themup. So that really -- it's a zero sum

gain, as you said, unless you do that.

CHAI RMAN RYAN:  Ri ght .

DR WMER If you convert them from
actinides by burning themin a fast reactor --

CHAI RVAN RYAN: It's still a zero sum
t hough, because if you have a fast reactor and you're
fissioning those --

DR. WMER: But they're fission products
instead of actinides.

CHAI RVAN RYAN: But there's a cost in
ternms of occupational exposure in terms of risk, risk
assessnment for that fast reactor, so you may end up

with a different profile --
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DR. WMER: Refabricating the actinides.

CHAl RVAN RYAN: Al of that, so all of
that has to be taken into account.

DR. WYMER: Absol utely.

CHAI RVAN RYAN. And your point is if
everyt hing goes right, you' ve converted a |long-Ilived
radi onuclide to a shorter |ived one.

DR. WMER: That's exactly right.

CHAI RVAN RYAN:  Ckay.

DR WMER: That's the reason for going
from lactinides to actinides, that and the heat in
Yucca Mountain. Really, that's right. There's no
free lunch in any of this at all.

kay. This is -- if you ever saw a
sinplified diagram of a conplicated process, this is
it. This is sodium hydroxide decl adding. Well,
that's only used i f you have al um num cl addi ng on t he
fuel. If it's zircaloy or if it's graphite, or if
it's stainless steel, this is replaced with shearing,
that big nechanical shear that chops the stuff up.
Anyway, one way or another, you cut it up so you can
expose the uraniumdioxide that's inside the spent
fuel. You dissolve it with nitric acid, you' ve got
the off-gas problemto deal with. You separate out

the fission products, and sonmeplace - and you send
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themover here into waste. You separate the plutoni um
and uranium you renove the uranium from the
pl utonium or plutoniumfromthe uranium whichever,
and you put the waste into a tank concentrated by
evaporation, and these days the plan is that you
vitrify that nitric acid solution, nake a bar of
silicate glass out of it, recover the acid sonewhere
here. And if you're going to do MOX fuel fabrication
which is being practiced a nunber of places in the
world, you do that. So this is a very sinplified

bl ock di agram of some of the operations, and it's not
-- take it for what it's worth.

VI CE CHAI RVAN CROFF: Ray, before you go
on - wth reference to that diagram you m ght
el aborate just a bit on the head-end for HIGR fuel,
how it differs.

DR WMER: Ckay. | don't have a picture
of that, but if you have these graphite balls, for
exanpl e, you crush themup, and you put themthrough
a grinder, which is -- after you crush them the gap
of which is such that it will renobve the graphite
that's adhering to the little balls, but will not
crush the balls. Now the balls are hard. You may
take the outer |layer of graphite, that non-porous

outer |ayer, you nmay break sone of those, but the
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silicate carbide containnent vessel, which is only
half amllineter in diameter, that is not supposed to
be fractured. So the idea is to renpbve as nmuch carbon
as you can, w thout losing any of the fuel stuff
that's inside that Ilittle ball. And then that
graphite beconmes a waste, and there's quite a bit of
it. And then you have anot her process whereby you
grind up the liberated silicon carbide coated kernels
whi ch have the urani umdi oxi de or urani umcarbi de, or
urani um oxi de carbi de, dependi ng on what you nake
inside. You grind those up, and you dissolve that in
nitric acid.

When you do that, you're not hone-free,
because it turns out when you di ssol ve urani umcar bi de
or uranium oxicarbide particles, you nake organic
acids out of the graphite. Sone of these are
power ful, conplex agents for uranium and pl utonium
and so you have to have a process that is nore than
conpetitive with the conpl exi ng action of thenellitic
gases, the various other organic gases that are
form ng conpl exi ng agents. It can be done, and it has
been done, but it's not like falling off a log, it's
not like dissolving U in nitric acid. You've got a
[ittle work cut out for you, but you could do it.

It's kind of nessy. Is that what you want ed?
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VI CE CHAI RVAN CROFF:  Yes.

DR. WMER:  Ckay.

MR. FLACK: Ray, I'd just inject - the
pri smbl ocks have fuel insert, which nakes it |ess of
a waste, | guess, than the pebbl e bed, which includes
the entire graphite in the ball. R ght? Do the fuel
el enents i nside because you can knock those out.

DR. WMER: No, because -- nobody had cone
up yet, at the time we stopped working on it, with a
final good way to nove those sticks fromthe hol es
that they were pushed down into in that graphite
bl ock. There were various things proposed, |ike
drilling. O course, that breaks up the silicon
carbide particles, and there's nore graphite than was
there in connection with that stick of graphite in
which the little particles were contai ned, so there's
probably alittle bit nmore graphite actually fromt hat
process than the other.

Anot her way was to put kind of a brush
steel brush down in the hole. Another way, for those
of you who are ol d enough and renmenber t he Los Angel es
probl ens, friends of mne called it the WATTS process,
WA-T-T-S, burning the whole block. Renmenber when
there was a riot in Watts and they burned the whol e

bl ock.
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MR. LARKINS: That's what | thought they

were tal king about. This was the PGX graphite?
DR WYMER |'m not sure what that is.
MR LARKINS: Yes. That's the bl ock.
DR WMER: Ch, the *(2:00:53) fuel off.
MR. LARKINS: Yes, chop it and burn it.
DR. WMER: Yes. They were going to grind
-- one approach was to just break up the whol e bl ock
and burn it, but if you ever tried to burn graphite,
you know, it's hard. A solid piece of graphite, of
t heoretically dense graphite, you' ve got hold a bl ow
torch to it to nake it burn. You' ve got to keep
holding it there. It doesn't suddenly catch fire and
burn, so it's not real sinple.

MR. LARKINS: | wasn't old enough, but |

DR. WMER. No, you weren't. You don't
know about burning the whole block. He was young
No. This is sonething | stole fromback in the 70s.
Sonme of you renmenber |INSEC where this is the flow
sheet that was turned out in one of the reports at
that tine. This was a 40 nega watt day per ton burn-
up with only a three-year cooling tine. The
significance of the cooling tinme is that determ nes

t he amounts of some of the inportant fission products
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that are present, sonme of the shorter-lived fission
products. Take the spent fuel in, put it in buffer
storage. This is based on a thousand ton storage,
which is a year's worth, 250-day operating year. Burn
four tons a day, you go through a first extraction,
and that separate the fission products fromthe
uranium and plutonium Then you do urani um and

pl ut oni um separation, you clean up each of those
streans down there. Fission products and whatever
el se you didn't quite extract - nothing is perfect,
nothing is clean. There's always a little bit
uranium little bit of plutoniumlies up here. Wat
you shoot for is less than a tenth of one percent of
the plutonium you like to be .05. And then the
sol vent that you use for solvent extraction, because
of the high radiation, undergoes sonme radiolytic
deconposition, the gamma rays and the beta deconpose
it to tributal phosphate, which is what you use,
beconmes dibutal phosphate, nonobutal phosphates.
Those are very strong conpl exi ng agents for uranium
and plutonium and if you cycle those back around
again, they stay in the agueous space, and I'l| say
nore about this in a mnute, but they stay in the
nitric acid phase, instead of going into the phase

that contains uranium and plutonium and they wll
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conplex and hold it in the nitric acid phase which
represents a |l oss to the process, so you have to do a
sol vent recycle, which produces a waste from your
recycl e operation. And then you have various ot her
waste streans. Then you wind up, ideally, with your
pl ut oni um and urani um separated, products which you
can later m x together inadifferent ratio to produce
MOX fuel, if you want to. That's m xed urani um
pl ut oni um oxi de f uel

Okay. The process that's used to carry
out this magi c separation of uranium and pl utoni um
from the fission products is a solvent extraction
process, so-called. This is where | assunme that you
don't know anything. You take two |iquid phases, one
of themis tributal phosphate dissolved in sonething
I i ke kerosene, a nice pure kerosene, maybe 30 percent
by volume 1is tributal phosphate, which is an
industrial plasticizer. And the rest of it is
kerosene, 60-70 percent is kerosene. And that's
immscible in water, and you shake that up with a
nitric acid solution that you got by di ssol ving up the
urani um and the spent fuel. And if you shake it up
real good one way or another - | wouldn't advise a
separatory funnel - and the urani umand pl utoniumare

extracted, alittle bit staying behind. And I'll show
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you nore about that in a mnute. And then in the
aqueous phase renain the fission products.

Now what you do is this is not a really
good cl ean separation. Some of the fission products
stay with the uranium and plutonium sone of the
urani umand plutoniumstay with the fission products,
so you take those two phases, you take the TBP phase
that has the uranium and plutonium and you shake it
up with some nore nitric acid, clean or nearly clean
nitric acid, which back extracts the fission products
out of the uraniumand pl utoniumphase. And you shake
t he fission products phase that has sonme trace urani um
and plutoniumwith it, with the tributal phosphate
phase, and that extracts the other remaining traces of

uranium and plutonium out of the fission product

wast e.

Now you do this in a fairly conplicated
way, which I'll explain to you as best | can in a
mnute. It isn't just that -- it's not exactly what

| just said, but the effect is the sanme. Ckay.

Here's your kerosene and tributal phosphate, and
there's your - as you can see, we're |left urani umand
pl ut oni um back there along with the fission products,
and the plutonium4 and the uraniumwhich is there is

uranyl ion, uraniumplus 6, goes up into the kerosene
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in the TBP phase, and that's just to give you a very
sinpl e picture.

Now don't get lost in this one. This
shows you how ruch uranium and pl utonium and ot her
things, are extracted as a function of nitric acid
concentration. And as you can see, the higher the
nitric acid concentration, the better these things are
extracted. But you can also see that the distribution
coefficient, which is the ratio of the concentration
of uranium or plutonium in the aqueous and organic
phases, that's what the distribution represents, the
ratio of the concentrations. It starts out here at
about 1 nolar, about .1 for plutonium which neans
you're not extracting it, 90 percent of it is staying
in the aqueous phase, so you run the acidity on up
here a little bit to about 4 or 5, and then you see
you get above 1, so 1 neans that half the plutoniumis
i n the aqueous phase and half is in the organic phase,
not too good. But if | now take that and extract it
again, I'll get a half of a half left behind, and a
hal f, of a half, of a half, so | do that seven tines,
| got over 99 percent of it extracted.

And you see the fission products now,
rut henium i s an anomal ous behavior, it goes down.

Here's plutonium3 - | said you had to get it up to
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plutonium 4 - you can't extract plutonium3 worth a
darn. I1t's way down there, only a thousandth.
Zirconium extracts, and you scrub that out. That's
one of the fission products that you take out by
taki ng the organic phase and hitting it with 4 or 5
nmolar nitric acid, which keeps uranium and pl utoni um
in the organi c phase, but takes the zirconiumout, so
you can get the zirconium out good.

Then you see the rare earths which are a
maj or component. That's | anthanum and cerium and
gadolinium rare earths are not extracted hardly at
all.

MEMBER VEI NER:  The pl utoni um 4 di ssol ved
actually, or is it as the intrinsic colloid?

DR. WMER  Yes. No, it dissolves. It
forms plutonium 4 nitrates dot 2 TBPs or sonething.
It's an actual adapt of conmpound. It forms a real
speci es, just as the uranium does. They form an
addition conpound with tributal phosphate. Yes,
you' ve got to worry about coll oids, but not at 4 nol ar
acid, but you get down to say .3 nolar acid, then you
start worryi ng about plutonium coll oids.

Vell, thisis apulse colum. This is the
wor khor se of the whol e separati on process. You bring

the tributal phosphate dissolved in kerosene here.
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It's lighter than water and |ighter than nitric acid
solution, so it cones up the colum. You bring in
your funme from the dissolver at the top of this
colum, and it falls down. These things here are
circular plates about |ike that, can't get any bigger
than that because you get criticality problens, and
there are a bunch of holes punched in them And as
the organic solvent goes up, it has to go through
these holes. And is it does, of course, it goes

t hrough, bl oop, bl oop, bloop, makes droplets. And
t hat gives you a high surface area, gives you a | ot of
area of contact so that you can extract the uranium
and plutonium easily out of the down-com ng aqueous
f eed.

Once again, the freshest best extracting
power TBP is at the bottomwhere you need it, because
that's where the plutonium and uranium are the nost
dilute, so you get the highest extraction power where
you need it the nost, because it's harder to extract
dilute material than it is concentrated material. So
t hese things run counter-current to each other, so you
get these multiple stages. You can see here, we've
got one, two, three, four, five, six, seven, twelve,
thirteen, fourteen - in this particular picture

fourteen - that's about the right nunber you have
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anywhere from twelve to sixteen stages. Well, you
know, seven stages you got over 99 percent, you got
anot her four or five stages here, so you get a very
conpl ete extraction. You can get about 99. 95 percent
of plutonium in a well-run plant. They didn't
originally when they started, but they do.

In order to hel p the systemal ong, there's
alittle punp here that goes like that, and it pushes
on the organi c phase, it jerks it up through the pul se
plates to give you the high surface area to give the
efficiency of extraction. This shows you, if you
could see over the table, one of these perforated
plates. So that's the heart of the process.

Now t here are other kinds of contactors,
as | nmentioned. | said that this is the one | told
you was tol erant of fine particulate material. Al it
has to do is get through that hole, which is a pretty
fair size. It's a mllimeter or so, maybe a
mllimeter and a half, so you don't get a lot of dirt
hanging up init. There's that kind of device also on
the Col orado Plateau for when they were mning and
mlling uranium that and m xer settlers, because t hey
would handle dirt - you can actually put in dirty
sol ution of ore, dissolved ore through there, it would

go through
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This is the centrifugal contactor, which
| mentioned. It's a creamseparator. |t spins and
slings the heavy phase to the outside, which is the
wat er |ike phase of the tributal phosphate. It is
pushed in by the water going out. The tolerance is
cl ose, so you can't tolerate any dirt. The advantage
of this thing is it spins like mad, and it's a | ot
faster than a pul se colum. A pul se col unm goes
chunk, chunk, chunk, like that, as it pulls things
t hrough the pulse plate, but this thing spins and it
does a very fast separation, fast extraction, fast
phase separati on of the two phases, and you coul d have
a nmuch smaller plant with this kind of a contactor
than you can with a pul se col umm.

The drawbacks, of course, are it is a
sophi sti cated, conplicated nechani cal devi ce spinning
at high speed, but they are used, and they're used
successfully. There's not nuch else to say that can
be said sinply about it. They are used conmercially
on a large scale. One thing | ought to say, too.

One of the reasons for going to these,
besi des the throughput, is that they are relatively
very small, and about a third of the cost of a
reprocessing plant is in the concrete and the

shielding. That's what you pay for. Because if can
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decrease the size of the cells that you have, the hot
cells that you have, the shielded cells, you're alot
of nmoney ahead. So it's two things, throughput and
cost .

This is an actual bank of eight of them
there's four onthis side, four on that side. They're
commercially available in that size, or cormercially
avai l able a | ot bigger than that.

MR. LARKINS: Ray, in terns of the anount
of material that you can process in those two, what
types of rates, how nmuch material can you process in
a tinme?

DR. WMER: You coul d probably - what you
just saw there, probably close to a ton a day | would
t hi nk, through eight contactors spinning at the rate
they do. And they really put it through.

Okay. Well, this is just a list of the
kinds of things you have to have in a reprocessing
pl ant. You have gl ove boxes where you can deal with
smal | anounts of radioactivity. You have hot cells
where you do reprocessing and handling of materials,
and ot her than reprocessing operations where you have
a lot of radioactivity, say some kinds of waste. And
t he actual reprocessing plant, you have maybe two and

a half, three feet of shielding around the
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reprocessing material were the very hot material cones
in. dove boxes are used for a variety of things.
You can use them for working on equipnent, anything
you need t o do hands-on that's not hi ghly radioacti ve,
they all have an off-gas system that they're hooked
i nto.

Canyon is the name typically given to a
very |l arge scal e reprocessi ng pl ant because they | ook
Ii ke a canyon. You | ook down them and there's these
big walls, and you'll see a picture of it here in a
little bit, so they call them canyons.

Now this is a line of hot cells. This
particular line | think is probably ORNL. It |ooks
like the TRUfacility, to me, at ORNL. And these are
hot cells, and these are the manipul ator controls.
People do things here that -- the notions here are
reflected inside the hot cell by sinple grasping
mani pul ators. And it's a job that requires a good
deal of depth perception on the part of the operators.
And it takes a lot of training to do it well.

These are glove boxes, that typically
people sit in front of these things for hours at a
time with their hands in these gloves that push into
there, and sonme of these gloves are very heavy, sone

of themare |lead-1ined. They have ground up powdered

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

55

lead in them for gamma shielding. You can inagine
working four or five hours in |ead gloves, devel op
strong arnms. There's part of the off-gas system

MR. FLACK: Ray, is the robotics taking
over in this area, or is it still --

DR WMER  And awful |ot of robotics,
particularly the French have really pushed the renote
operations of robotics, yes, to keep the doses to
their operators down, and it gives you a |lot of
precision, too. You'll see sone of that in this tape
that 1'mgoing to show shortly.

This is the front of a hot cell. Again,
the one at British Nuclear Fuels Limted, so you see
t he wi ndows that they | ook through.

Now video - we've got two here, one of
Magnox fuel being processed, another of oxide fuel
bei ng processed.

(A filmwas shown.)

DR WYMER  Your handouts said it's a
vi deo of processing at Sellafield. There's a segnent
on there about processing at Sellafield, but |I don't
think it shows you enough nore to warrant taking the
time to show it to you. You saw the reprocessing
plant, which is a nore nodern one that you' ve seen

here i n France.
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CHAI RMAN RYAN: Actually, it would be

interesting to conpare the two.

DR WMER  kay. Can you take it back to
the beginning? It's the first segnent on that tape.

PARTI Cl PANT: Have you started seeing it
al ready?

DR WYMER: |'msorry?

PARTI Cl PANT: Have you already started
| ooking at it?

DR WMER  No, no. Al of this was
France, so what you'll see nowis Geat Britain.

PARTI Cl PANT: The very begi nni ng?

DR. WMER: Yes, the very begi nning.

PARTI Cl PANT: Wy did they wait two years
before --

DR WMER: Two years is still pretty hot
at two years. Five is nore typical

CHAI RMVAN RYAN. Ray, a couple of the
drivers from two to five years is sone of those
rut heni um i sot opes, are they not?

DR. WWMER: Yes, the half-life of some of

those is | ong enough that there's still sonme there at
two years.

CHAI RVAN RYAN: | think sonme of the other,
if I recall, is iodine and sone of the other things
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that are environnmental rel ease questions that tend to
be gone at five plus years.

DR. WMER: Al t hough, the iodine 133, of
course, 131 --

CHAI RVAN RYAN: 131 is | ong gone.

DR. WMER: Ei ght days half-life.

CHAI RMAN RYAN: Yes, that's |ong gone.

DR WYMER  Yes, the 139, of course, was
ten to the seventh years, sonething like that. It's
going to be around a while, but there's two sides to
t hat radi oactive decay coin. The fact that they have
very long half-lives, they're going to be around a
very long tine. The fact that they have a very |ong
hal f-1ive nmeans they're not very radi oactive, soit's
a trade-off, kind of. Although, they're radioactive
enough to be of concern.

CHAI RVAN RYAN: That depends. | nean,
even sone of those long-lived ones, |ike iodine 129,
i f you have enough stable iodine in your diet, you'l
block it. If you don't have enough stable iodine in
your diet, it's inportant, so it's interesting.

DR. WYMER  Sure, where the wigget is
fl ooded out, absolutely. Sure.

CHAI RVAN RYAN: Carbon 14, the stable

elenent intake in the diet determnm nes what carbon 14
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can get in.

DR. WMER: Well, carbon 14 is sort of in
t he same boat as tritium Tritiumhas a 12-year half-
life, lot of tritiumis released in the world various
processes, but half-life 120 years.

PARTI Cl PANT: W' re ready.

DR. WMER. One-tenth of 1 percent. Ckay.
Let her roll. This is the Sellafield Plant now that's
advertised on your hand-out, | hope.

(A filmwas shown.)

DR WMER: This fil mwas about 25 years
old. The Thorp Plant you saw was under construction
will be closing dowmn in either 2010 or 2011, after
havi ng served over 30 years. And they tal ked about
using ferrasulfonate to reduce the plutonium from
extractable plus 4 phase to the non-extractable,
finely extractable plus 3 stage. Ferrasulfonate is no
| onger used because the presence of ironinit, which
substantially increases the volune of the waste that
has to be treated, so that the reducing agent now to
reduce the plutoniumto an unextractabl e formval ence
are all organic mterials that are subject to
deconposition, and they produce no solid waste,
provi des bulk waste to the vitrification plant. So

that's been eli m nat ed.
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Virtually, all of the discharges into the
-- it turns out, the Irish Sea on that early plant
have been di scontinued. They're down to extrenely | ow
| evel . WAs not so good in the beginning for a nunber
of years, and the Irish were not exactly happy canpers
about all that, and aren't today. And there probably
is quite a bit of radioactivity in the sludge at the
bottomof the Irish Sea. But at any rate, that's the
way things stand. Let's see. There was sonething
else | was going to say about that. OCh well, let's
nove on here.

Different solvents can be used ot her than
tributal phosphate TBP. Things |ike carbon
tetrachloride, in sone rare cases, and you can use
ot her acids, but these have never been used on a
comercial scale. The French are doing a | ot of work
devel opi ng new reagents. One of the problens with
tributal phosphate is that, as | said earlier, whenit
is subject toradiationit fornms di butal and nonobut al
phosphat es whi ch are not extracted, conpl exi ng agents,
and they ness up the extraction. And also, the
phosphate radical fuel 4 3 mnus is irreducible
residue. It's like iron, it doesn't go away, and so
it beconmes part of the waste, and adds to the waste

vol une, so getting rid of phosphates is another
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direction that people are going, but they have not
gone there yet. Still tributal phosphate.

I f you' re not highly radi oactive, you can
use ion exchange, which is a lot Iike solvent
extraction, except the phase that extracts the stuff
you want in solid instead of liquid. And then can
just sinply renove the material then by another
chemi cal reaction, renove the uranium and pl utonium
fromthe ion exchange resins. The problemw th that
is that ion exchange resins are organic naterials,
typically, and organic materials undergo radiation
damage, and it's not uncommon in highly radioactive
operations to start out with a colum full of tiny
beads about a mllimeter in dianeter of ion exchange
resin, and when you're done you wind up with a colum
full of black tar, which you can't get out wthout --

and it's extrenely radi oactive, so you can only use
this for fairly Iow levels of radiation.

A significant probl emoccurred at Savannah
Ri ver a nunber of years back, where they were doing a
pl ut oni um cl ean-up on ion exchange resin. Turns out
you can make a plutonium nitrate and ionic conpl ex,
about six nitrate ions instead of four, which would
make it neutral. It becones negative and ionic, and

then you could separate that on anionic exchange
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colum, but they lowered it onto the colum that way
and let the colum go dry and, of course, the
radi ati on made expl osive gases. This thing bl ew up,
SO you' ve got to be careful with ion exchange, it has
its limtations.

There are other ways to separate urani um
and plutonium from fission products, which are not
aqueous. This DUPIC process, in particular, nerits
some nention because that's being devel oped as a
col l aborative effort between Canada and Sout h Korea.
It's a very |ow decontam nation process, and it
involves - you nust have two different kinds of
reactors to nmake it work. You start out with fue
froma light water reactor, |ike a pressurized water
reactor, and you knock it out of the cladding |like
before. And then instead of dissolving it, you just
heat it up in air or ozone, oxygen. And when you do
t hat, the urani umdi oxi de under goes a phase change and
it crunbles into a fine powder. And when it does
that, it releases |large high cross section fission
product gases, |ike xenon, and they go off in the off-
gas. So does, of course, the iodine, the ruthenium
and everything else. It's volatile, and so you have
this -- but you ve gotten rid of some high cross

section materi al s.
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Now you couldn't just take this materi al
then and reconstitute it into a |ight water reactor
fuel because it still has too many fission products,
and too many neutron absorbers, too many high cross
section neutron absorbers. But once you put it into
a heavy water reactor |ike CANDUs, they are rmuch nore
efficient than light water reactors, and they wll
burn this kind of fuel, so the DUPIC process that's
bei ng devel oped i nvol ves |i ght water reactor fuel, and
t hen subsequently heavy water reactor fuel. These in
tandem all ow you to get the additional burn-up, and
it's a very sinple reprocessing operation. But, of
course, it's all highly renote, the fabrication and
everything else. | thought it's kind of interesting,
and it's bei ng worked.

MEMBER VEEI NER: Before you go away from
that slide, if you can go back to it.

DR. WMER: Can we go back to that slide?

MEMBER VEINER: |'m sorry. One nore.

DR WMER: One nore.

MEMBER VEI NER: |"'msurprised, is there a
future for the EBR-I1 process?

DR WMER: No. The EBR-Il was a very
special process run out at Ildaho Falls in their

totally contained and inert atnosphere circular cel
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They shut the plant down.
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specifically for processing
They ran the process.

It worked, and basically,

what they did, was they denonstrated on a conmerci al

scale high tenperature processing, pyrochenica
processi ng, which was a major step forward. That is
considered as the next - we tal ked about it a mnute
ago in connection with one of Mke's question. It's
considered as a way of conpleting the @ obal Nuclear
Energy Partnership cycle, for the processing, the nass
reactor fuel which is

br eeder pyr opr ocessi ng,

basically a fused salt process, fused fluorides,
pretty corrosive, but not the less, it works. Ckay?
MEMBER VEI NER.  Thanks. | wondered about

what had happened.

DR WMER: COkay. Yes, it served its job
and it's done. And it did work.

|l on exchange - |'m not going to bel abor
this - as | said, is a solid material, and put the
liquid on it, the stuff you want, if you set the
system up properly gets on the ion exchange resin.
The other stuff runs out the bottom as waste. Then
you pour some nore liquids through it that |iberates

t he urani umand pl utoniumfromthe i on exchange resi n,

and that's your product stream so it's a two-step
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oper ati on.

Now onto MOX fuel preparation. ldeally,
you woul d use the uraniumand plutoniumboth in |ight
wat er reactor fuel, and instead of continuing to use
enriched uraniumall the tine, you put plutoniumin.
It takes a little bit nore plutonium a percent or so
nore plutoniumto get the sane reactivity that you had
fromenriched uranium but nonetheless, it certainly
does work. And there are several countries doing
this, and I'll say nore about it here. Wy don't |
just go onto it.

These are the countries that are invol ved
init, Belgium France, France has a couple of them
UK, Japan, and this gives you the status. You've got
this in your hand-out. The capacities, they' re either
here or they're going to be here. And, of course,
we're going to build one at Savannah Ri ver, a MOX f uel
fabrication plant is currently being | ooked at by the
NRG, because it'll be a conmercial plant.

Fuel refabrication, I'mnot goingto dwell
on. You basically take the oxides of either uranium
or uranium and plutonium press theminto pellets.
Typically, for |ight water reactor fuel s they' re about
a half inch in diameter to about a half inch high

slightly dished on the top and bottomto allow for a
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little fission product gas, and they under fine
irradiation they take them up to quite a high
radi ati on these days, 40, 50, 55,000 nega watt days
per ton, 38 used to be the standard. And they break
up when you do that, so that nakes it easier for them
to come out of the cladding when you chop them up
because they're already partially broken due to the
radi ation effects.

This is fuel pellet fabrication. | copied
a Cogema fl ow sheet here. Fabricate the pellets from
uranium and plutonium recycled scrap. They're
bringing these in pure fromthe plant that makes the
oxide fromthe solutions, the nitrate solutions, and
t hen you recycl e scrap, and you make the pellets, and
you weigh them and grind them up to get the right
size, put in a binding agent which will burn-off on
heating, press themin a hydraulic press, you center
them they shrink, you grind themto the right size,
then you test them and you reject what didn't pass,
and it goes back to scrap recycle. And the
fabrication, you drop theminto the zircal oy netal
tubes, put the plugs on the ends, clean the outside,
you pressurize them do non-destructive testing on it
to see that everything is uniform then you package,

you store them and you ship themto where you want
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themto go. And these are highly sophisticated, very
carefully carried out operations. And, of course,
there's a lot, too, that you do, you sinter them
either in an oven, or you can sinter them wth
i nducti on heating.

VI CE CHAIRVAN CROFF: Ray, I'd like to
make one point on the refabrication that doesn't comne
through in a lot of the solids handling, which is a
big part of a refab plant, handling and bl endi ng. But
the word "scrap”, there's a |ot behind that because
the scrap has to be redissolved in nitric acid from
t hrough sol vent extraction process, reprecipitated,
and then calcined again, so there are a lot of
el enents of reprocessing that Ray has tal ked about in
a refab plant, and they are in the proposed pl ant down
at --

DR. WMER:. Scrap can be several percent.

VI CE CHAI RVAN CROFF: Yes, at Savannah
Ri ver, that was all the di scussion about red oil cones
fromthe solvents. That's not evident, it's a rather
cold fl ow sheet.

CHAI RVAN RYAN: Yes. Yes. One of the
ot her things that | think about, too, when | hear sone
of these details is that at the nonent, we deal wth

high level waste, low |level waste, TRU, and a few
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other odds and ends. But when you tal k about
reprocessi ng being on the schene, of course, the | AEA
and the Europeans all have internediate | evel waste.

DR WYMER. They're trying to get away
from that, though, as you probably know, that
classification.

CHAI RVMAN RYAN:  But nonetheless, there is
a conponent of fission products and waste that have a
little bit of everything that's not econom c, perhaps,
to nake recovery on. And | just wonder how -- it's an
open question, but that's certainly sonethingtothink
about as you optim ze what ever systemyou | ook at, as
you have to think about not only getting to some end
waste, but also what are its ultimte di sposal
characteristics in whatever group of categories you
end up wth.

DR WMER: Yes. The idea that is being
worked on is not totally here yet, is to work the
process such that you clean up the | ow | evel waste | ow
enough that it's true | owl evel waste, and the rest of
it all goes into high level waste. But it's hard,
because a lot of things do fall into an internediate
category, as you have just inplied, all of Europe has
al ways had an internediate | evel waste category, and

we have always side-stepped it in our nomenclature,
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but not in our practice. And we only have |ow | evel
waste and high | evel waste fornally.

CHAI RMAN RYAN:. |If you take just the
netals that we | ooked at in the grinding and crushing
operation, which are always fun to see, we have
i rradi ated hardware, stainless steel stuff that conmes
out of [light water reactors, which is fairly
straightforward. 1It's nickel 62, it's cobalt 60, and
a dribble and a drab of whatever all else. | nean,
some of them can be screanming hot |ike the stellite
bal | s because there's so nmuch cobalt in them but
that's a five-year half-life. 1It's a solvable
problem But then when you get to cladding hulls and
stripped of f nagnesium you get into -- first of all,
chemi cal questions of magnesiumare fun to think
about, but then there's enough - |ike you said, there
could be a few percent of what you really wanted to
recover for reuse in fuel or other things, that raise
the question - well, how is it low level waste if
there's enough of that along the fuel conponent or
pl utonium or whatever all elseto deal with. Were's
the cut-off point?

DR. WMER: Yes. In the past, the cut-off
point for the fissile materi al s have typically been an

econoni c question. That day is going to conme to an
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end, | think. You can afford to | ose .05 percent, you
can't afford to | ose 2 percent of your plutonium so
that's been done on an economc, rather than on a

t echnol ogi cal basis.

CHAI RVAN RYAN: Even if you |l ook at fresh
fuel, enriched uraniumfuel fabrication in the old
days, it was hundreds of grans were acceptable in
wast e, and nowthey're recovering every last mlligram
that they can because it's so val uabl e.

DR. WMER: That's right.

CHAI RMAN RYAN: The other aspect of it is
ri sk-inform ng the decisions on what's in waste. It's
not so much the econom cs of the chem cal process,
t hough those are clear drivers, but do you need to
process nore with the end point of what's in the waste
in mnd, versus the econom cs of just returning some
mat erial to useful purpose in fuel.

DR. WMER: And those factors are becom ng
nore and nore inportant all the tine.

CHAI RVAN RYAN:  Yes.

VICE CHAIRMAN CROFF: 1'd like to
el aborate on Mke's |line of discussion here. First,
a reprocessing plant would produce a fair anmount of
what we woul d cal | renotely handl ed transurani c wast e,

what DCE woul d call that, which is greater than C ass
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C inthe civilian world. And also, a rather
substantial anount of renptely handled transuranic
waste, very hot greater than Cass C, the cladding
hol es being the prototypical exanple. GCetting those
down to less than transuranic levels based on
hi stori cal exam nations has been beyond heroic, and
not deened possible. The inplication in the NRC world
i s what had been fairly nodest anobunts of greater than
Class C, in a recycle scenario, it beconmes a major
waste streamthat has to be dealt with somehow

CHAI RMAN RYAN:  Yes, the interesting thing
of all of that isit's either source-based definitions
or health physics-based definitions of contact and
non-contact. And none of those definitions, none of
them have anything to do with ultimate risk in a
di sposal setting, so you mght find out that what seem
to be pretty bright |ines between one category and
anot her, when you take it out of the operational
setting and put it in a disposal setting, m ght not be
so bright. So | think that's kind of what we're
westling with here, is to think how do you go from
oper at i onal and health physics and radiation
prot ection-based views of how the world works, and
econoni cal and chem cal process to say okay, |'ve got

six bins of waste. Wiat do they look like in a
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di sposal setting, and what are the risks from that
st andpoi nt.

DR. WMER: That's right.

CHAI RVAN RYAN:  Thanks.

DR. WMER: Just one detail, foll owup on
that one on the cladding. A zircaloy cladding, even
t hough it has had the fuel dissolved out of it with 4
or 4 nolar nitric acid or higher, it's not really --

it's not ever conpletely decontam nated, because in
the instance of fission, fission fragnments and
actinides recoil into the cladding deep enough that
t hey do not dissolve out, and so they never becone a
totally clean waste. And typically these days, you
t ake the whol e bunch of those claddi ngs and you j ust
conpress them into a great big cube of zircaloy
cl addi ng, al nost theoretically dense. Okay. W've
dealt on this.

MEMBER VEEI NER: Before you go away from
t hat one.

DR WMER: One nore, go back one nore

MEMBER VEI NER: Can we go one nore tine?
DR. WMER: Can you go back there?
PARTI Cl PANT: Ch, you've got sonething on

t he screen.
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DR. WMER: You can back it up. Can | do
that? Doesn't say back?

PARTI Cl PANT: |t says previous.

DR. WMER: Ch, previous. ay. There we
go. | can do that.

MEMBER VEI NER:  Thank you. As | recall,
you made the statenment at the begi nning of your talk
that waste volunmes would be reduced if we went to
reprocessing, but it looks to nme that just fromthe
volunme point of view, just recognizing that the
specific activity would be very different just from
t he vol unme point of view, |ooks to be increased. Are
you thinking that you can separate out the fission
products and store those in other ways?

DR WYMER. | know what you're talking
about. | was referring to the volune of waste in the
repositories.

MEMBER VEI NER:  Ckay.

DR. WMER: As opposed to storage. There
was a |l ot of Iiquidwaste stored fromthese processes,
that's right. If you're talking about the vol une
conpared to the vol une of the fuel, we nake a | ot nore
volune. But that then, of course, is vitrified, put
in the containers, and then you don't have these 12

foot rods with a lot of space between the fuel

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

73

el ement s.

MEMBER VEEI NER:  So when it's vitrified, or
immobilized in sone way, you're not actually
i ncreasi ng the volune of waste. You' ve conpressed it
enough with getting rid of the fuel rods that the
volune is actually less? |'mjust curious about that.

DR WMER: | think | nmentioned - | was
talking about that in the context of the d obal
Nucl ear Energy Partnership schene, where you took out
the actinides and the cesium and the strontium and
in that case --

VI CE CHAI RVAN CROFF:  Ray, before you dig
yourself in too deep here, believe it or not, the
recent French experience is the total waste fromthe
reprocessing plant is smaller than the volunme of the
spent fuel

DR WMER:  Yes.

VI CE CHAI RVAN CROFF: Total, | mean true
cl addi ng. The whol e enchi | ada.

DR WYMER: Let ne rehash what | --

MEMBER HI NZE: By 50 percent, 100 percent?

MEMBER VEI NER:  Ten percent ?

MEMBER HI NZE: Twenty-five percent?

THE WTNESS: | don't think it can be 100

percent snmaller. No, no.
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CHAI RVAN RYAN: The volunme has nothing to
do with the risk

VICE CHAI RVAN CROFF: The vol unme has
nothing to do with the risk, but it's surprising what
t hey have been able to do with volunme. And by keeping
chemicals that are volatile, |ike oxygen or whatever
out of the system

MEMBER H NZE: Wl |, the vol une does have
something to do with the risk if you involve human
i ntrusion.

VICE CHAIRVAN CROFF: It has to do with
storage space in this kind of stuff. But they've done
amazi ng things on the vol unme issue.

DR WMER Well, I'mgoing to be
i ntrudi ng on sonebody else's tine here, but | do want
to answer the questions. The thought there was that
by reduci ng -- by taking the actini des out and burni ng
them and by reducing the volune of that 12 foot
el enent down into a 10 foot thing, put all together,
taking into consideration the heat |obe which limts
the spacing on the waste in the Yucca Muntain
repository, you do reduce the footprint required.

MEMBER VEI NER:  Thank you.

DR WMER: Fromstart to finish. This is

the inside of mllion gallon tanks that never got
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anything in them of course, because the plant never
ran. These are all cooling coils inside, so these
t hings are huge. Now, of course, what we have out at
Hanf ord, we have at Savannah River, 177 of those tanks
out at Hanford, and 50 sone at Savannah Ri ver that
need to be enptied and deconm ssioned in sone way.
They're pretty nuch enpty now of |iquid, but they have
a lot of sludge and crystalized salts on the bottom
This is just an array of waste tanks at Savannah
Ri ver.

Thisis - | think All en nust have put this
t oget her sonmetine. Were did you get that, Allen?

VI CE CHAI RMAN CROFF: | stole it from you.

DR WYMER  What ?

VI CE CHAI RVAN CROFF: Jerry Nickl es.

DR WMER.  Onh, Jerry. ©Oh, well. Yes.
Jerry never was a slacker. Reprocessing capacity, a
ot of these are trivial, but if you look at the
out put, you get an idea of what really is inportant
here. W have UK, France, Russia, China, Japan com ng
on-stream with the Rokkasho-rmura plant, which is in
cold testing as we speak, | think. Have | m ssed one?
India is doing some reprocessing, of course. Those
are the big ones, and these others have toyed around

with it. There's another slide, nore of them here.
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This is another continued list. And here are sone
carefully chosen references, if you want to know nore
than you think you want to know about reprocessing.
Most of these are - if you really want to know,
they're worth reading. |In particular, | would conmend
to you - that | quit. (Laughing.) Any other
guestions? GCkay. Let's go ahead and take questi ons.
Rut h, any nore?

MEMBER VEI NER:  Unfortunately, one. This
is just a general question. Looking at all of the
reprocessing refornul ati on of MOX fuel processes that
you've just tal ked about, which would you choose if
you had to choose one for future devel opnent, or are
there specific processes that are nost suited to
specific fuel s?

DR WMER |If you put aside the HTGRs,
which are in a class all by thenselves, | think for
the next 20 or 30 years, it's all PUREX, hands down.
After that, we nmay get into some of these UREX
process, which are nodified PUREX processes. The
French may come on wth sonme of their totally
different extractants, other than TBP, in the future,
mai nly in connection with managi ng the waste, reduce
t he waste volune. But TBP has -- the reason it's been

used and picked up and used for so many years, it's
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unusual for sonething to last that long - is because
of all the desirable properties it has. It has the
right viscosity, has the right flashpoint, has the
right extractability for uranium and plutonium It
can be diluted with i nexpensi ve kerosene. It just has
a | ot of advantages that are awfully hard to overcone.
That's why eventual |y the French, who started out with

things |ike BUTEX, and ourselves out at Hanford with

hexone, we eventually -- everybody went to TBP for
those reasons. |It's cheap. So for the next 20-30
years, that's what you'll see, but there certainly is

room for inprovenent.

The pyro processes do have sone
advant ages. Few salt volatilities, such as they
pushed for GNEP as a phase 2. That was all devel oped
at Argonne National Lab, and it was denonstrated on
the EBR-I1 fuel, and the plants are general snaller
for give and throughput than the aqueous plants are.
O course, there are fluorides which is very
corrosive, and they run it 400 degrees Centi grade,
which is pretty hot, but not out of sight. They
produce a waste that is sonewhat difficult because
it's a fused salt waste, and you have to fix it, but
Argonne has devel oped sone processes for fixing that

fused salt fission product containing waste, so
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think that has a future down the line a ways. And
it's for applications |ike fast butal reactors where
if you want to reprocess on a fast cycle, and you
don't want to burn up your tributal phosphate with
radi ati on danage, you do not burn up sodiumfl uoride,
[ithium fluoride with radiation. You do liberate a
little fluorine gas over time, but it could be
reconstituted easily, so | think that has a future.

MEMBER VEI NER:  Thank you.

CHAI RVAN RYAN: | think | asked the
guestions | was really keen on, Ray, as you talked.
And the summary that | took away is that you' d agree
with this idea of systemoptim zation, and the points
of optim zation can be nany, it can econom cs, it can
be getting maxi mumkil owatt, nega watt days per ton on
t he fuel

DR. WMER: Very conpl ex.

CHAI RVAN RYAN: It can be mnim zing the
wast e you generate, it can be the ease of handling in
the reprocessing plant, and costs all the way al ong
the way, or can be ultimately one of the
characteristics of the waste that allow for effective
di sposal. So sonewhere anongst all of that, there's
got to be --

DR. WMER: There's an optim zation.
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CHAI RVAN RYAN. At |east a range of

options that one could |ook at, and | --

DR WMER. Sonme will be contradictory to
others, and that's why you have to optim ze.

CHAI RVAN RYAN: Absolutely. Absolutely.
And | think you westle with what | few to be goofy
definitions of contact and non-contact handl ed waste
and things of that sort, when we ought to renenber
that uranium is uranium 1is uranium It doesn't
matter where it cane from or where it's going, it's
still uranium and has, as | recall, a 4.51 tines 10
to the 9'" year half-life 238. Doesn't matter where
it came from so those kind of characteristics in
bal ance, | think, at |east what | think about when |
t hi nk about rethinking reprocessing.

And the second part of that is risk-
informng it along the way. And | would hate to say
well, let's optim ze on this waste di sposal paraneter,
and findi ng out that we've i ncreased an i nordi nat e way
to that savings risk to workers, or risk to sonething
el se in the system or optim zing a reactor becones 25
times nore expensive for that little increment over
here. So systemis the magic word to ne that we need
to focus on. W can't have one kind of reactor - and

we'll do that 30 years fromnow. |I'ma little nervous
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about that.

DR. WWMER: M cynical view, Mke, is that
each part of the fuel cycle will optim ze thensel ves
on econoni c basis, and then they will do whatever el se
i s necessary being driven by regul at ors.

CHAI RMVAN RYAN: And, | guess, what |I'm
suggesting is that the advice to regulators is don't
et themdo that, optim ze the total system

DR WMER |I'ma little scared of that,
t 0o.

CHAI RVAN RYAN: At | east sonmewhere in the
m ddl e i s the playground where the right answer can be
f or mul at ed.

DR. WMER: But people are loathe to do a
total system analysis on anything. But, anyway,
you're right.

CHAI RVAN RYAN. Well, | read a piece on
the Aobal Initiative, and it |ooked to nme just |ike
the too cheap to neter stuff fromthe 50s.

DR WMER:  Yes.

CHAI RMAN RYAN: And | was actually
appalled at it, so history is -- we're doing the
repeat history, | guess.

DR WYMER: Ch, sure. You know that,

M ke.
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CHAI RVAN RYAN. Ckay. Well, thanks.

appreci ate the di scussion because it really will help
us shape how we take the technical information and
turn it into a strategy.

DR. WMER: Thanks for having ne.

CHAI RMAN RYAN: Thanks for being here.

VI CE CHAIRMAN CROFF: Not quite yet.
First, a point to John Flack, but we hope to get the
DCE people in later this sumer to talk about the
forwar d-1 ooki ng program W need to nake sure to ask

the question about whether they're doing system

anal yses.

CHAI RMAN RYAN:  Ri ght .

MR. FLACK: No, | think that is the key,
because what are the drivers, and how -- because

that's outside of our control

VI CE CHAI RMAN CROFF: | mean, ask it right
now, and if there's a specific personthat cantalk to
it for a half hour, let's get them here.

MEMBER HI NZE: Well, a couple of very
gui ck questions. One of your first slides, Ray, was
reprocessing - why do it? If you were to put up a
slide which woul d say reprocessing - why not do it,
and you renove the political card, what woul d you have

under that?
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DR. WMER:. Wy not do it?

MEMBER HI NZE:  Yes.

DR WYMER:  Well, | think -- | don't know
whet her this gets what you want. The only reason you
reprocess is to conserve resources and to save noney,
so that's why you reprocess.

MEMBER HI NZE: And so, the reason why you
shouldn't do it then is?

DR. WMER: The reason why you shoul d not
do it?

MEMBER HI NZE:  Yes.

DR. WMER: Because of all these probl ens
that M ke has been alluding to. | don't think you
should not doit. It is ny belief that Yucca Muntain
will be a satisfactory repository for the waste. It's
nmy belief that we can, in fact, reprocess safely, so
| don't believe you should not do it.

MEMBER HI NZE: | knew there was a good
reason why we didn't see that slide.

DR. WMER: Yes. Wen you get a speaker,
you have to accept his presence.

MEMBER HI NZE: The second question -
you've given us a nunber of references here. |I'm
interested in a reference that woul d gi ve ne the best

information, the nobst conplete information on the
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waste fromreprocessing in terns of volunme, in terns
of radiation, in ternms of heat, et cetera. |Is there
some place where this is witten so that a |ayman in
this area could look at it and understand it?

DR WMER  Well, the best single
reference on that list is the first one.

MEMBER HI NZE: |s by Wnmer?

DR. WMER: No. | bagged m ne about three
-- | sprinkled themthroughout, but |I didn't put it
first. The best one there is by Justin Long, and he
covers al nost everything. And that's an encycl opedic
di scussion of things. Now whether the waste is a key
thrust of that, probably not, but it's in there. So
i f you want the best overvi ewyou can get, it's Justin
Long' s book.

MEMBER HI NZE: So waste is not necessarily
treated as an entity there, but has to be extracted --

DR WYMER: That's what | found.

MEMBER HI NZE: (Okay. Thank you very rmuch.

DR WYMER  Pieceneal it out. Yes.

VI CE CHAI RVAN CROFF:  ACNW st aff.

MR.  FLACK: Just a question on your
t houghts about the inpact of reprocessing on the
Iicensing of Yucca Mountain. Are these going to be

someway coupled at sone point, do you think? WII
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have a major effect on that |icensing process?

DR WYMER:

That's one of the drivers,

sort of the half-hidden agenda, DCE wanted to go to
A obal Nucl ear Energy Partnership, it's to extend the
l[ifetime of the Yucca Muuntain repository by five-
fold, by so dramatically reducing the volunme of waste
that goes into it.

MR. MAGRUDER: It can have a nmjor effect,
t hen --

DR. WMER: No nmjor effects.
MR. MAGRUDER: -- which is how do you
guantify that in cost space? It just beconmes not an
econom c --

DR WMER: Well, if you |l ook at how ruch
noney it's taken so far, they' Il save a | ot of noney.
Build three or four nore Yucca Muntains, sone
billions of dollars. So yes, it would be a ngjor
driver, to say nothing of the social and politica
probl enms associ ated wi th Yucca Mountain, and buil di ng
anot her one.

MR. HAMDAN: Very quickly. | don't know,
| didn't hear or see it, but | think this was
fascinating. Maybe, | daresay, the best presentation

|"ve heard at ACNWin the two years |'ve been here.

Very brief question - if you were to start the
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reprocessing inthe U S., would you do it through boil
out plants, or do it based on --

DR WMER It's far enough al ong, the
technology is far enough along, you would build a
plant. You wouldn't build a powder plant for PUREX
processi ng.

CHAI RVAN RYAN: And just a quick foll ow
up. | guess | took fromthe presentation, the videos
even t hough they were dated sonmewhat, that the French
seemto be in the world | ead.

DR WMER: By a nile.

CHAI RVAN RYAN: By a mle. | just wanted
to make sure that was clear.

DR WMER: Yes. |I'msorry, that should
have cone through loud and clear. They're shutting
down the Thorp plant. They'll still be operating to
do some reprocessing over there, but won't be the
oxi de fuel through the Thorp Pl ant.

CHAI RVAN RYAN: You didn't mention the
newer Japanese activities, and they' re kind of getting
to where they're up and running.

DR WYMER:. Well, they have that little
reprocessing plant, Tokai-rmura, that is running for
many years, the French built for them They had a

| eaky di ssol ver that they al nost sued t he French over,
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but they took the Rokkasho-nura plant up on the upper
end of Honshu, | think they're still cold testing
still running uraniumthrough it.

VI CE CHAI RVAN CROFF: No, they went hot
about three or four weeks ago.

DR. WMER: Have they gone hot now?

VI CE CHAI RVAN CROFF: Just barely.

DR. WMER: Then |' m behind. ©Ch, maybe |
didread that. And only it's at a nuch | ower capacity
t han the --

vICE CHAIRVAN CROFF: They're stil
feeling their way along. |It's still shake down.

DR WYMER That's right. | renenber
seeing that now Yes, that's a big plant, that's 800
to 1,000 tons a year, and it's a total French design.

CHAI RMAN RYAN: | nean, again, even though
it's in Japan, it is French technol ogy, and they have
a pretty strong presence there, | guess.

DR. WYMER:  Absol utely.

CHAI RVAN RYAN:  Yes.

MR. THADANI : A quick one - today we have
approved burn-up levels of 62,000 nega watt days
metric ton.

DR WMER: It's that high now?

MR. THADANI : Yes. And sone experinents
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have been done to | ook at the condition of the fuel
pellets, and the reactor reinsertion accident. But I
don't think people have | ooked at it in the context of
at the end how do you deal with the condition of the
pellets, particularly if you go to reprocessing. And
|"m hearing now sonme talk about perhaps going to
75,000 nega watt days per --

DR WYMER  They're going to get into
cl addi ng probl emns.

MR. THADANI: And |'mwondering if that
coul d pose significant chall enges down the road.

DR WYMER: | think it does. | think
cl addi ng becones the driver at about that |evel. Yes.

MR. THADANI: And that's why | think
M ke's point, that you have to take a total systens
| ook, the issue is critical.

DR. WMER: Yes, absolutely.

MR. THADANI: To | ook at up front, also.

CHAI RVAN RYAN: Well, you know - | nean,
it'"s not only even the burn-up, it's sinple things
i ke design of the fuel. You know, if you're going to
design it for optimal heat transfer versus designing
it for sone optim zati on between heat transfer, burn-
up, and reprocessing schenes --

MR. LARKI NS: It al nost seens |like we're
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alittle behind the power crewon that, because if you
| ook and see what's happeni ng, you' ve got maybe 15-25
proposed plants to be certified, either conbined
operating license and things |ike that over the next
few years. And if those plants, those will all be
current |ight water reactor-type fuel, so l'mnot sure
how do you go in and optim ze early on on - actually
fuel fabrication, | think is set.

MR. THADANI: All the econoni cs are done

up front.

CHAI RVAN RYAN: And for the current
generation of reactors, | guess we're in for a dollar,
so a dine extra is not a big deal. But by the sane

token, that's under the schene that there isn't any
reprocess, so the high burn-up, there's not a
nmoni toring processing and things like that. But if
t he gane changes in one regard, then maybe there are
things at this early stage that can't be done, naybe
not, or naybe they shouldn't be. But then I think
you're going to go through the exercise, | think,
about how to optim ze.

MR. LARKINS: Yes, but | think we're going
to be locked in even if we go to reprocessing, wth
al nost current technol ogy.

CHAI RMVAN RYAN: That could very well be,

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

89

and again, there may be small changes that could
i nprove, or there may not be. But | think it's worth
t he exercise to think about that.

DR WYMER  Yes, definitely at |least a
crude first order, maybe zero order total systens | ook
ought to be taken.

CHAI RVAN RYAN: And again, | nean, even if
you | eave the reactors out of it, and assune that's
fixed is one option.

MR.  LARKINS: How do you optim ze
r epr ocessi ng.

CHAI RMAN RYAN:. Still optimze the
reprocessing to |l ook at waste products and end poi nts.

MR. FLACK: It may al so depend on whet her
you're going to build burners in the future, and you
may want to reprocess in a way that allows you to
prepare for that.

DR. WMER:  You know, there's such a thing
as doing too much planni ng.

MR. FLACK: Have to be visionary, too.

CHAI RMAN RYAN: The nunber of degrees of
freedom can get pretty awesone at sone point.

DR. WMER: Wl |, things change too much
to plan too far. A 20-30 year horizon is okay, like

my five years is worth sone --
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VI CE CHAI RMAN CROFF: You want to use the

m crophone? W' re being recorded.

DR. WMER: Just as well you didn't hear
that. Anything el se?

VICE CHAIRVAN CROFF: | think we've
reached the end of it, and we've run a bit over, so
t hank you very nmuch. You hit the nail on the head in
a great presentation. Stick around, we'll be getting
back to you later. But let's go ahead and take a 15-
m nut e break here, get back at 3:45.

DR WYMER. That's the nost flattering
thing that was ever said to ne.

VI CE CHAI RVAN CROFF: We'll pick up with
the NMSS part of this.

(Wher eupon, the proceedi ngs went off the
record at 3:30 p.m and went back on the record at
3:45 p.m)

VI CE CHAI RVAN CROFF: Let's go ahead and
come back to order. W're going to nove on and talk
about sort of the regulatory side of this whole
recycl e thing.

And our next -- the lead for this little
session is going to be Stu Magruder from the NMSS
staff. And he's going to do a tag teamw th sone of

the other NMSS staff nenbers. So I'll let you go
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ahead and introduce yourself nore fully and them

3) NRC S SPENT NUCLEAR FUEL REPROCESSI NG REGULATI ON

MR. MAGRUDER: Ckay. Actually, Joe
Gitter, who is the Chief of the Special Projects
Branch and t he Fuel Cycle Division, will start off and
ki nd of introduce things.

"Il do about the first half of the
presentation roughly, and then Joe will do the |ast
hal f. But obviously we'll be open to answer questions
any time during the presentation.

MR A ITTER  Thank you. As Stu said, |'m
just going to provide a few opening renmarks. And
we'll start right in on the presentation and try and
go through it because we realize we're a little bit
behi nd schedul e here.

W are fortunate in this norning we were
able to go dowmn and have our first nmeeting with the
Departnment of Energy. | think we have nore answers

now than we did yesterday at this tine.

There is still a lot of uncertainty with
GNEP and we'll try to answer the questions that you
have, but, really, it's something that's still at a
very high level, fairly conceptual level. And a |lot

of the details haven't really been worked out yet.

So with that in mnd, we will tell you
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what we know, what we believe our role is going to be.
And even that hasn't really been decided yet. The
Comm ssion has given us direction. W'IIl talk about
that. But DOE, we haven't come to a conplete
agreenent with DCE on that yet, although we're making
very good progress and we had a very good neeting this
nor ni ng.

Wth that, 1'll let Stu go ahead and start
t he presentation.

MR. MAGRUDER: | don't trust nyself with
the pointer. Next slide.

As Joe nentioned, the presentation wll
focus on -- we'll start off with a di scussion of G\EP
talk a little bit about what the NRC staff has been
doi ng over the | ast few nonths, what we plan to do in
the future, a little bit about what our regulatory
authority i s, and what we m ght do, you know, existing
regul ati ons.

W'll talk a little bit about the
facilities that they' re proposing, what our rol e would
be in those, talk alittle bit about some i ssues. You
know, Dr. Ryan nentioned a bunch of very good points
about taking a systematic look at this. There are a
| ot of trade-offs involved. And we'll raise sone of

those issues and thentalk alittle bit about the path
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forward

Next slide, please. There is a |lot of
information in this slide. This is with DOE s
advertising -- the A obal Nucl ear Energy Partnership,
or GNEP, as we call it, is a very broad-reaching
program basically to restart; reprocessing; or, as
they call it, recycling of spent nuclear fuel in the
United States. And they're very up front about a | ot
of the purposes here.

| guess it's broader than just in the
United States, to be fair. It really is a globa
initiative. It builds on the nuclear renaissance
around the world, the desire to reduce, you know,
em ssions, the desire to nmake nucl ear power avail abl e
to nore countries in the world, as you see, recycle
used fuel, mnimze waste, safely and securely all ow
nati ons, devel opi ng nations, to depl oy.

And then the | ast bullet there, reduce the
nunber of required U. S. geol ogi c waste repositoriesto
one for the remainder of this century. That's the
goal. And we'll talk a little bit about how they plan
to do that.

Li ke was tal ked about earlier today, it
was difficult enough or it is difficult enough to

license one repository. And the goal is not to have
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to license another one for a long tine.

| mean, the President proposed this. The
2006 Appropriations Act directed DOE to develop a
recycling plan. Dr. Croff and | were just talking
about a plan and that it was just issued. It was
supposed to be issued in March that Congress
recommended that or directed themto doit, but it was
just issued on May 31st, the official plan.

And we'll nake sure that people have a
copy of that. It's posted on the DCE Wb site, but |
don't know howto find it yet. |[|'ve got a copy from
sonmebody fromDOE. So we'll make sure that people get
the link to it.

CHAI RMAN RYAN:. Yes. Actually, if we
could ask you to do that fairly soon, |ike before we
| eave this week, that would be hel pful.

MR. MAGRUDER: Oh, definitely, yes.

CHAI RVAN RYAN: Ckay. Thanks.

MR MACRUDER: W can do that.

MR GITTER |'ve got a copy here. [|If |
can get sonebody on your staff to nake copi es?

MR. MAGRUDER: Right. And we'll get the
link to everybody either | ater today or early tonorrow
nor ni ng.

CHAI RVAN RYAN: That woul d be great.
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MR. MAGRUDER: Next slide, please. This

is a view of both the donestic side of it and the
international side. And we'll talk nostly about the
donestic side, obviously, because that's the nain --
that will be the NRC s main role, although we do have
a role in sone of the international activities. W
were talking this norning with DOE about export
licenses for material and transferring technology to
ot her countries and things |ike that.

MEMBER VEI NER: Are you at the sane tine
or is the program at the sanme tinme |ooking at
expandi ng t he use of nucl ear-generated el ectricity and
reduci ng the vol une, the waste capacity needed to j ust
one Yucca Munt ai n?

MR. MAGRUDER: Yes. That's the goal
Wel |, there are various scenarios, but --

MEMBER VEI NER:  Thank you.

MR. MAGRUDER: -- in any case, if you can
burn the actinides in burner reactors, then all of the
cal cul ati ons have shown you just need one repository
for the waste, the renmining high-Ievel waste.

MR G ITTER That's assuming -- there are
different scenarios, as Stu pointed out. And if we
mai ntain the current call it nmarket share, roughly 20

percent of electricity generated by nuclear power
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t hroughout the rest of the century, | think the
estimate was an additional 8 Yucca Muntains or an
additional 8 high-level waste repositories would be
needed. And there is an expansion of that. |If the
mar ket share goes beyond 20 percent, obviously there
woul d be even nore. So that was the basis for their
esti mat e.

MEMBER VEI NER:  But the reduction to one
with generation |V reactors also depended on
mai ntai ning the 20 percent market share. That was
really ny question.

MR G ITTER  Ckay.

MR. MAGRUDER: Right. And | guess there
are various projections based on not reprocessing
recycling. And, as Joe nentioned, that would be
multiple repositories required. Even under the
scenari o where the percentage of power produced from
nucl ear i s increased above the current 20 percent, DCE
still believes that only one repository would be
required.

Okay. The next slide, this slide here,
tal ks about the big picture of what woul d happen in
the U S. Essentially closing the fuel cycle,
obviously all the processes up to going into a

I i ghtwat er reactor would be the sane.
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Then t here woul d be separation, sone kind
of probably aqueous process that would separate the
material. We haven't or DCE has not deci ded exactly
what t hat process woul d be, but they have deci ded t hat
it will not be a Purex process.

There are a nunber of reasons for that.
The main reason is proliferation concerns. They do
not want to separate plutoniumfromother nmaterials.

As was discussed earlier this afternoon,

nost of the aqueous processes are very simlar to the

Purex process. |It's just where the different streans
are. So a lot of the technology will be very simlar,
but it will not be a Purex process.

Can you go back, please? |I'msorry. Stay

on this slide for a while. The idea is to separate
some of the short-lived fission products, along with
the wuranium possibly separate the wuranium for
recycling in a separate streambut take the strontium
and cesium and store them |et them decay away and
t hen eventual |y di spose of themas | ow | evel waste.
Fi ssion products would be theoretically
the only waste stream that would end up in the
hi gh-1evel waste repository, the other fission
products, the longer-lived fission products.

The transuranics from the reprocessing
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facility would be fabricated into fuel. The type of
fuel they haven't decided yet. But the fuel would be
then burned in fast reactors, probably sodi um cool ed
fast reactors, but the prototype or | guess the design
they're basing things on is the GE --

MR QGAITTER  Advanced |iquid netal
react or.

MR. MAGRUDER: Yes, ALMR design. And then
there would be a facility. Probably the sanme facility
t hat manufactured the fuel for the fast reactors woul d
reprocess that fuel or recycle that fuel. And they're
tal king about probably a pyroprocessing technol ogy
t here.

And t hen, agai n, what ever fuel or whatever
products, fission products, of the waste stream from
that would go to the repository as well. So, as we
tal ked about earlier, this significantly reduces the
amount of waste, both heat and volune, that would end
up in the repository.

The technol ogy denonstration program is
the first step of this, of the GNEP programhere. As
you can see, there are three nmain facilities that
we're talking about or three nmain denonstration
facilities.

ESD is engineering scale denonstration
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facility. That will be a facility that wll
denonstrat e what ever aqueous reprocessi ng technol ogy
t hey choose. And that would be the first one built.

They're talking about getting that
operational. Here this slide says 2011. Now, this
norning they told us sonewhere between 2011 and 2015
depending on -- a little bit depends on the
technol ogy. Mbst of it | think depends on the funding
| evel that they get.

But that would be just to denonstrate the
technology. And they're talking fairly small scal e.
They're not sure exactly, but they're tal king about
tens or maybe | ow hundreds of tons per year for this
facility.

The next facility time-wise that they
would be talking about building would be a
denonstration facility for the fast reactor or
advanced burner test reactor, ABTR

W tal ked briefly about that. That woul d
be roughly the sane size, what they're tal ki ng about,
as the GEA ALMR design, several hundred nmegawatts
pr obabl y.

And t hen, finally, you know,
chronologically the advanced fuel cycle facility,

whi ch woul d be, again, a denonstration-scale facility,
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not a full conmercial scale or full-scale facility.
And that would be comng online in the late -- well,
2016 to 2020 roughly tine frame.

MR GITTER One of the things they told
us this norning is that the advanced fuel cycle
facility and the ABTR may be collocated, |ocated at
the sane site

MR. MAGRUDER: Right. Yes. | guess the
vision for the longer term after the technol ogies
have been denonstrated, their goal is essentially to
have nodul ar designs and have essentially |ocations
where you woul d have three, four, maybe five advanced
burner reactors and one fuel reprocessing facility on
the sane site. So that you would ship in |ightwater
reactor fuel to the facility, but once you shipped
that fuel in, it would just keep recycling the fue
from the advanced burner reactors through to the
facility until eventually you have transmuted all of
the actinides. And all you have left are fission
product s.

| nmean, you would still have to transport
t he spent fuel fromlightwater reactors, but you would
not be transporting the other waste streans too far
anyway we're talking about.

VI CE CHAlI RMAN CROFF: If we can, | would
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like to let themget through the presentation as much
as we can. | think it would make it difficult.

MR. MAGRUDER: Ckay. A little bit nore
detail about the three facilities that we're talking
about. Again, this is the engineered scal e
denonstration for the reprocessing technol ogy. One of
the goals, actually, one of the goals of the whole
project, is to make all of these facilities eventually
cormmercially viable. And a |lot of that has to do, it
seens that a lot of that has to do, with the fact that
you're averting the cost of building nore
repositories.

Now, | nmean, we didn't talk about their
busi ness plan or how they would get interested, but
one of the goals of the denonstration facility is to
gather cost data to determine the viability of these
different facilities. And obviously one of the
streans fromthis denonstration facility would be the
separated transuranics for the advanced burner test
reactor.

The next facility we've got here is the
advanced fuel cycle facility, again, a nultipurpose
facility. This would be where the fuel would be
fabricated. And they're also tal king about -- |

didn't nention it earlier but advanced sinulation
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| aboratory is a facility that they are al so working
on. Again, that would be a | ot of code devel opnent
there and trying to kind of go to the next step of
code devel opnent .

MR G ITTER The DOE Ofice of Science is
heavily involved i n GNEP

MR. MAGRUDER Ri ght.

MR G ITTER They're the ones |eading the
effort on the code devel oprent.

MR. MAGRUDER: Yes, yes. Mbdst of the
ot her stuff here is at the Nuclear Energy Ofice of
DCE, although NNSA is al so i nvol ved, especially in the
i nternational area.

| talked a little bit already about the
advanced burner test reactor. Again, as we talked
about earlier this afternoon, the goal is to -- you
need fast neutrons to transmute the transuranics. And
it seemed like the nost econonmical way to do that is
t hrough a reactor.

This facility is the one that they have
tal ked nost about NRC involvenment in. Their goal is
to gather data and basically prepare a design
certification package for this reactor so that it
woul d be easy to |icense by the NRC

And, as you can see, we put a little bit
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of information about, you know, sone of the advanced
reactors or the burner reactors or fast reactors that
are operating around the world. The Phoeni x in France
and the BN-600 in Russia are simlar scale.

| mentioned these already briefly, but the
pl anning m | estones, they're tal king about operation
of the simulation |aboratory would be starting up
relatively soon.

As | nentioned, we got a little bit
updated on the dates this norning. Essentially they
just kind of drew error margins around the dates that
they had here and kind of gave thensel ves sone nore
fudge roomthere.

The last bullet there, you know, they
woul d Iike to get the advanced burner reactor itself
operating by 2023 roughly. | see sone notes there.
They have publ i shed several public docunents regarding
GNEP. They published an advanced notice of intent,
solicitation of interest for basically communities or
facilities that would like to host sonme of these
facilities, and got nore than 30 expressions of
interest. It varied fromnational |abs to comerci al
facilities to comunities that already have nucl ear
facilities located there. So there's a lot of

interest, obviously, in doing sonething like this
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around the country.

Next slide. Here we go. W, actually Joe
and sone other folks, were approached by DCE | ast
fall, | guess, for the first tine about their
proposal, right before they went public with it.

MR G ITTER Last sumer, yes.

MR. MAGRUDER  Yes. Well, last sunmer
even. And we started thinking about what the NRC rol e
woul d be in this process here. In January, we started
towite a Comm ssion paper, which actually went up in
March, kind of laying out what we knew about the
program at the tine and what sonme of our concerns
m ght be, what we thought our role mght be. That's
SECY 06-0066.

The Commi ssion considered that for a
while, actually along with a paper that Commr ssioner
McGaffigan wote wth his own personal views on
r epr ocessi ng.

In the mddle of May, they issued staff
requi renents nenoranda to us, on both our paper and
Comm ssi oner McGaf fi gan' s paper, basically sayi ng t hat
we should work with DOE to | earn nore about what
they' re proposing to develop a conceptual |icensing
process for these facilities.

Now, they also asked wus to draft
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legislation to clarify, | guess, the NRCrole to give
us authority over DOE facilities. Again, that's DOCE.
W talked about that a little bit today. | think

we're in relatively agreement with DCE on this. For
somre snall denmonstration facility, t echnol ogy
denonstration facilities, on DOE sites, the NRC
probably woul d not have to license the facilities.

W woul d be very interested in fol |l ow ng,
you know, obviously what they're doing so that we
woul d be ready to license them if they built nore
facilities. But if they were to build larger-scale
facilities or alnost full-scale facilities, even if
t hey were on DCE sites or owned by DOE, the Commi ssi on
would like the NRC to license those facilities. So
that's what this l|egislation would propose. |I'm
assum ng that the comm ssion asked for that based on
di scussions with Congress ahead of tinme, but |I'm not
sure.

Addi tional --

MR GQAITTER | think, just to kind of add
to what Stu said, the feeling is that we need to be
i nvolved in what DOE is doing, we need to understand
it because if this does nobve to comercial scale at
some point, we are going to be in a very difficult

position to do a licensing review.
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So it's better for us to understand the
technol ogy now. And if and when DOCE noves towards
commercial scale, we'll be in a nuch better position.
And we' Il be abl e to make determ nati ons as to whet her
or not we need to do changes to our infrastructure and
things like that.

MR. MAGRUDER:. A little later on in the
presentation, we'll talk about sone of the specific
license issues that we have gotten where we are with
the current regul ati ons and what we're proposing.

This is the second slide on what the
Comm ssion has directed us in the SRM They asked us
to work with DOE to see if we can cone up with a
cost -rei nbursabl e agreenent to fund NRC work for the
next couple of years, mainly | think because they
didn'"t -- well, a couple of reasons.

| think, one, they weren't quite sure what
was going to happen. They didn't want to commt
significant NRC resources to this project yet. And
also | think they felt that it wouldn't be fair to
build existing licensees for this work yet.

So we are starting to work with DCE on
com ng up wi th some ki nd of agreenent. An alternative
is to request additional funding from Congress.

Anot her thing they asked us to consider is
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incorporating elenments of Part 52 in our conceptua
i censi ng process, basically what we're planning to do
for the newreactor licensees. And | think the reason
they like that is it would be a one-step |licensing
process, where we would certify design, |ook at the
facility or the site they' re proposing, and then just
have one hearing for the proposed facility.

They asked us to | ook at the full recycle
option. In the paper, we weren't sure exactly what
DCE was proposing. At one tine they were considering
recycling fuel back in comrercial
lightwater reactors. That was what we called the
partial recycling option.

They deci ded not to do that. They deci ded
to skip that and go directly to burning the fuel in
fast reactors. So that's what this full recycle
option is.

| guess maybe the nost inportant thing is
they told us to proceed at a pace conmensurate with
DCE' s progress, not get out ahead of DOE, and ki nd of
foll ow what they were doing.

Alittle bit of the legislative background
here on what authority we actually do have with regard
to DCE facilities. GObviously the Atom c Energy Act

gives us authority for all commercial activities.
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Ener gy Reorgani zation Act gave us |limted
authority for DCE facilities. As you can read here,
section 202 is the applicable section. And that's
specifically section 202(1) directed us authority for
the dinch River reactor and other reactors operated
for the purposes of denonstrating suitability for
comercial operation. So it's pretty clear that the
advanced burner reactor or even the ABTR that DCE is
considering building, we would have regulatory
authority to license those facilities right now.

Sections 202(3) and (4) direct NRC for
hi gh-1 evel waste recei pt and storage but not for waste
fromDCE R&D activities. Part 5 directs NRC, gives us
authority for DOE for the MO, facility, which we're in
the process of licensing right now at the Savannah
River site.

DCE reprocessing facilities and TRU fuel
fabrication facilities are not clearly subject to NRC
regulation right now And that's what the Conm ssion
| think wanted us to clarify. And OGC is actually
currently working on that. And we expect to have
draft legislationinthe fall for Congress to consider
in the next session early next year.

Exi sting regul ati ons and processes and how

we would apply. This is kind of the suite of
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regul ations that could apply to these facilities. And
"1l wal k through each of these in a little bit nore
detail in the next few slides.

Part 50 is, as a lot of you probably
remenber, not just for wutilization facilities or
reactors but is also for production facilities. And
here is the definition from Part 50 of production
facilities.

Joe will talk about thisinalittle bit.
This is what we licensed the reprocessing facilities
back in the '60s and ' 70s under. And that's because
it specifically says facilities for the separation of
i sotopes, of plutonium processing of irradiated
mat eri al s contai ni ng speci al nuclear material.

It's clear that Part 50 woul d apply nowto
reprocessing facilities. However, Part 50, as you are
wel | - awar e, is not tailored to reprocessing
facilities. It really evolved to a regulation for
lightwater reactors. And so it would be problematic,
| think, tolicense areprocessing facility under Part
50.

Next slide, please. Again, thisis a
little bit nore on Part 50. As | said, it's evol ved
toreally be specific to lightwater reactors. A |lot

of things even since we |icensed nost of the reactors
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here, a lot of regulations or a lot of parts to this
have been added based on know edge.

| think it's interesting or it's worth
pointing out that Part 50 is a two-step licensing
process. The |licensee would have to or the applicant
woul d have to get a construction permt, which entails
public hearings. And then they would have to cone in
after the construction is conpleted and apply for an
operating |icense, which is another chance for public
heari ngs.

So we can go to the next slide here. A
l[ittle bit nore. Each step of the process, as | said
earlier, would involve staff review, nandatory ACRS
review, which is obviously public hearing before the
At om ¢ Safety and Li censi ng Board, and then ultimately
Conmi ssion revi ew and deci sion. That's what the Part
50 licensing process is like.

Part 52. An ESP is an early site permt,
which you nmay be familiar with, where staff would
review sites based on kind of bounding, informtion
about what facilities could go on the site. W would
certify standard reactor designs. And then facilities
could come in or a wutility could cone in for a
conbined |Iicense, a CO..

As | mentioned, it's a one-step process.
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And basically what | nean by that is that once an
early site permt has been granted and design
certification has been granted, if an applicant
married those up in a conbined |icense application,
there would be just one hearing at that tine. And
i ssues that had been decided in the design
certification in the early site permt discussions
unl ess things had changed, those issues would be
consi dered settled and woul d not be considered for a
heari ng for the conbined |icense.

kay. Part 52 is really just a licensing
process regulation, although there are a few
additional requirenents in there. But basically al
of the technical requirenents fromPart 50 woul d
apply. And a hearing may be requested, obviously.
And the Conmi ssion would decide on the appropriate
heari ng procedures. So the reason we're discussing
these is this is kind of a nodel that we would use for
the licensing process for these new facilities.

Briefly, Part 70 is what we use to |icense
facilities that handl e special nuclear material. Al
of the existing fuel manufacturing facilities are
i censed under Part 70.

The enrichnent facilities, the gas

centrifuge facilities -- well, | should say the gas
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centrifuge facilities are applying for |icenses under
Part 70. They haven't been granted themyet. LES is
close to getting a license obviously. The MO
facility we're reviewi ng under Part 70.

This is a one-step process. As noted
here, we're doing the M), facility in tw steps,
mainly per DOE s request, to ensure sone sort of
schedul e parity with the Russian MJ, facility. But it
doesn't have to be. Part 70 is designed as a one-step
process, where you apply. And once the NRC is done,
then we actually issue a possession and use license.
It's not called an operating |license.

The key to Part 70 is that it's
risk-informed. Subpart H was put in in 2000, which
requires an integrated safety analysis. And it's
based on |ikelihood and consequence of events.

W think this is a good nodel to follow
for newfacilities also. And we woul d probably apply
some of this to the Ilicensing of the new DCE
facilities as well.

There was discussion earlier this
afternoon about the waste products from these
facilities. Certainly sonme of the products fromthe
reprocessing facilities would fall under Part 30 or

Part 72.
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There are not very many Part 30 | i censees,
but a lot of the technical requirenents fromPart 30
woul d apply, we think, to sone of the facilities here,
sane with Part 72.

There will be, you know, interim storage
of different conponents. W are still working out --
obviously DCE is still figuring out their plans, but
|'m sure that the NRC will be involved in at |east
reviewing a lot of the storage facilities, the
wast e- processing facilities, and such.

Certainly i f t he facilities are
comercial, we would Iicense facilities, but | think,
even i f they are DOE- owned and operated facilities, we
woul d probably be involved in |icensing them

| guess we can go to the next one, talk a
little bit about waste incidental reprocessing, of
which all of you are nuch nore famliar than | am
But basically I think a |Iot of the concepts anyway,
t he managi ng ri sk of waste would play a very prom nent
role in how we view the waste streans from here

CHAI RVAN RYAN: Let ne just pick up on one
bullet, if I can, while it's up there.

MR. MAGRUDER: Yes, pl ease.

CHAI RVMAN RYAN:  Hi ghly radi oactive doesn't

nmean it needs to be in a high-level waste repository.
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Stellite balls are highly radioactive.

MR. MAGRUDER:  Yes.

CHAI RVAN RYAN: Cobal t-60 seal ed sources
are highly radioactive.

MR. MAGRUDER: Exactly.

CHAI RVAN RYAN: So that's one of those
other ternms that | think we just -- in the sanme way
we' ve got to be cautious about not using origi n-based,
we need to not use what | viewto be a health physics
base kind of definition, too.

MR. MAGRUDER: Exactly, exactly. Thank
you.

And then just a note here that there are
different criteriafor different DOEfacilities as far
as what is not high-level waste. And, you know, we
talked a little bit about the fact that we don't have
any internmedi ate waste category in the United States.

You know, how we cat egori ze thi s waste and

what the waste forms will be will be a topic that we
will be talking about a lot with DCE over the next
5-10 years, I'msure. And it will be an area where

we'll ask for your input, I"'msure, quite a bit on how

to deal with this stuff, what's the best way for the
country to deal with this stuff.

Let nme turn it over to Joe now. We'll
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talk a little bit nore specifically about the
facilities.

MR G ITTER Ckay. As Stu nentioned, Stu
t al ked about the various facilities, that NRC coul d be
in a position of regulating those. And | guess the
timng would depend on whether or not the draft
| egislation flies or whether these things go to
comercial scale at some point in tine.

Certainly a reprocessing facility if it's
commercial is one that NRC would regulate. And, as
Stu pointed out, Part 50 is really not probably the
best option. In fact, it mght be the path of
greatest resistance if you want to license a
reprocessing facility.

Fuel fabrication facility. Again, that's
afacility that if it's cormmercial, NRC woul d probably
regulate. DOE told us this norning that we would
probably be collocated with the fast reactor facility,
whi ch nmakes sense.

DCE is of the viewl don't think they want
NRC to regul ate the denonstration facilities. And so
we'll see what happens, but, as a mninum they do
believe it's inportant, as | said, for NRC to work
closely with them So in the future, they will be

I i censabl e t echnol ogi es.
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Also, an interim storage facility, one
that woul d store the short-1lived fission products and
sone sort of a stable matrix, a lot of them DDK, and
t hen eventual | y t hey woul d be di sposed of as | ow | evel
waste; and then the vitrification facility, one that
would vitrify the high-level Iong-lived waste stream
which is primarily fission products.

W may get sone experience in this if it
turns out that the Senate approves and we get the
aut hori zation from Congress to have safety oversight
of the Hanford waste tanks.

You may knowt hat t he House Appropri ations
Conmittee did give NRC $10 mllion for that purpose,
but, you know, we still have to see what happens with
the Senate in the Conference Commttee.

Reprocessing facilities. You saw fromthe
vi deot apes of Sell afield and Mohawk, these are very,
very large facilities. | know that some of you have
been to Mohawk. |'ve been there nyself. And they are
very large, very expensive facilities.

| think West Valley is probably a good

exanple of what not to do in terms of designing a

reprocessing facility. ldeally, as we nove forward,
we will [earn what we can, the | essons | earned, from
West Val | ey.
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As Stu indicated, Part 50 really isn't
i ntended for reprocessing facilities. And we would
really need to -- if we are going to use Part 50, what
we woul d probably have to do is to have the Conmi ssi on
give an order to the staff totell the staff, give the
staff explicit instructions on howto do the review
And that mght be very difficult as well. But | think
my feeling is that if we tried to use Part 50 to
license a reprocessing facility, we wouldn't be
successful .

That | ast bul |l et says t he Conmi ssi on coul d
establish a licensing framework by identifying
specific parts of the existing regulations and
identifying new requirenments. | think there would
probably be a lot of exenption requests and it
woul dn't be a very clean |licensing process.

The alternative, there are really two
alternatives. One is to develop an entirely new
regulation. And that would ideally be a risk-inforned
per f or mance- based regul ati on. But one of the things
that | feel fairly strongly about is when you're
licensing a new technology and you really don't
understand that technology well, it's inportant to
al so have sone deterministic criteria as well.

W even have that in Part 70. The general
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design criteria, of course, in 10 CFR 50 have been
replicated to sone degree in Part 70. And they're
called principal design criteria, but they're very
simlar in some respects.

So, in addition to having a purely
ri sk-informed performance-based regul ation, there are
some things where you have a safety net. And it's
inportant to have sonme deterministic criteria,
especially with new technol ogies that haven't been
t est ed.

CHAI RVAN RYAN:. Coul d you give us an
exanpl e just so | understand what you nean better?

MR GITTER Well, | can give you an
example of MO,. | can't go into details on this
reprocessing facility, but one would be, you know, on
the MQ facility, it's very inportant to have
emer gency power.

Because of the concept of having zones,
where as you nove in towards the gl ove boxes, you have
areas of | ower pressure, you know, the confinenment
zones, you want to have energency, a really reliable
ener gency, power systemto ensure that you don't |ose
energency power to the ventilation systens. That
woul d be an exanple. And that's a determnistic

requirenent.
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CHAI RMVAN RYAN: That woul d be as opposed

to relying on sonme other view of power with --

MR G ITTER That woul d be as opposed to,
exactly, yes.

CHAI RVAN RYAN: \Where there is a "l ow
ri sk" of failure?

MR GITTER Right, right.

CHAI RVAN RYAN. |I'mw th you. Ckay.
Thanks.

MR AdITTER So we are | ooking at
possi bly Part 70 there. W probably have to do sone
significant revisions to Part 70, but Part 70 does
provi de a good franmework for regulation of that type
of facility. It has a certain degree of flexibility.

W woul d al so probabl y devel op sonme new or
we would certainly devel op new regul atory gui dance.
We have done that. W did that for MJ,.

We cane out with NUREG 1718, which was a
standard review plan specifically for the MJ fuel
fabrication facility. W didn't do that for the LES
and the USEC, the gas centrifuge |icensing reviews,
for a couple of reasons. W felt that the existing
NUREG 1520, which is the standard revi ew pl an for fuel
cycle facilities, was sufficient and al so because

those facilities were fairly lowrisk facilities for
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fuel cycle facilities.

And, as | nentioned, there would be sone
changes to Part 70. One would be to address the fuel
containing transuranics. There are sone safety and
t echni cal differences between netal | ic and oxi de fuel.
We're not sure which way DOE is going to go yet, but
t hat woul d be sonet hing that woul d possibly require a
change to Part 70.

Wen you're dealing wth recycled
pl ut oni um and transuranics, you're going to run into
obvi ously some very chal | engi ng desi gn consi der ati ons.
And there's probably going to be a need for nore
shi el ding and nore renote operation. And we nay have
t o nake sonme changes to Part 70 to address those types
of design considerations. And there may be sonme new
or different criticality safety considerations as
wel | .

We do have some experience with the M,
fabrication facility. One of the chall enges we had
was there wasn't a lot of benchmark data for
pl utonium for weapons-grade plutonium And we were
able to get that. There is probably nore benchnmark
data for recycled plutonium and | know the French
have a | ot of that data.

As Stu indicated, there my be sone
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changes to Part 30 and Part 72. And also the VWEIR
non- hi gh-1 evel waste determ nations. So, in essence,
we would be looking at nmking changes to our
infrastructure, our |icensing regulatory
infrastructure, to be able to review license
applications or really be prepared to review these
facilities that they do nove towards commerci al scal e
or if it's determined that NRC should do |icensing
reviews of these facilities.

CHAI RMAN RYAN: So far, though, you are
tal king about a schene where you're driven by the
facilities generating the naterials, not by any
forward-1ooking view to the question that we tal ked
about with Dr. Weinmer, are you generating a category

of waste that hasn't been generated before in ternms of

MR G ITTER That's a very good question.
| agree with your comment on the systematic approach.
Ri ght now all we know based on our conversations with
DCE is what the facilities are going to be. W don't
even know what the waste streanms are going to be.

So | agree with your cooment. And | think
that forward-I|ooking approach, taking a systematic
view of the entire process is prudent. But at this

point | really can't comment on what it woul d be
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because we just don't know.

CHAI RVAN RYAN: Fair enough. | appreciate
that point, but | guess the caution that | see is
don't slip into the trap of thinking just about the
licensing of the facilities but make sure that you're
real ly focused on what end products are bei ng produced
because if you |ook anywhere in the world, that's
where the trouble starts.

MR G ITTER That's a good comment.

CHAI RVAN RYAN:  Yes.

MR. MAGRUDER: | was encouraged a little
bit this norning by the discussion that DOE had. |
nmean, it seens |like they are at | east considering the
trade-offs that are involved in deciding what type of
fuel to use, what --

CHAI RVAN RYAN. Well, again, if you |ook
at the world system that's where the wheels go off
t he tracks.

MR. MAGRUDER: Exactly, exactly. Wether
they can get their arns around the whol e thing and
make rational decisions, | don't know, but they're at
| east trying to do that.

MR G ITTER The other thing we took a
| ook at is whether Part 50 could be used to Iicense a

liquid netal reactor. Both Bob Pierson, our division
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director, and nyself are probably tw of the few
people in NRC that actually have sone experience in
licensing liquid nmetal reactors. | worked for
West i nghouse as a |icensing engineer on dinch River.
And Bob was a manager in charge of NRC s prelimnary
licensing review of the ALMR back in the early '90s.

| can tell you from personal experience
that it would be a very painful process to try to
license an advanced liquid nmetal reactor under Part
50.

One of ny jobs was to go through the
standard review plan for lightwater reactors in the
NUREG- 800 and to show where the Cinch River deviated
or net the standard review plan. And there were
probably nore instances where it didn't neet it than
where it did.

And there are unique considerations with
liquid netal reactors. One of the considerations is
because the design and safety considerations are
substantially different than lightwater reactors. The
m ndsets, sonme people are very unconfortable.

For exanple, with Cinch River -- and |'m
not sure about the ALMR, but the design requires
redundant and diverse fast-acting shutdown systens

because you have a positive void coefficient. And,
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you know, if you have voiding in the reactor, you can
have a fairly significant reactivity excursion.

On the other hand, there are sonme safety
advantages to using liquid netal reactors. You don't
have to have systens in standby readi ness, energency
core cooling systens in standby readi ness. You have
liquidnmetal, which doesn't boil until you reach about
1, 623 degrees Fahrenheit at atnospheric pressure. And
the operating hot l|leg tenperature is around 2,000
degr ees.

So you have a substantial  built-in
subcooling margin. And so you have nore forgiveness
for loss of heat sink accidents. Then, again, you
have issues |ike the reactiveness of sodiumin water
and sodiumin air.

But that is <clearly going to be a
chal l enge. And, again, | think we would need to | ook
at possibly a new regulation or, going to the next
page, sonething that the staff has been working on.
And that is devel opi ng a technol ogy-neutral franmework
for licensing advanced reactor designs.

CHAI RVAN RYAN: Could you talk a bit nore
about that? Before you |eave that slide, could you
talk alittle bit nore or are you going to go back to

that in a m nute?
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MR GITTER No. | can go back to it.

CHAI RMAN RYAN: The technol ogy-neutral
f ramewor k.

MR GITTER  Maybe Stu can comment on
t hat because he worked on it.

MR. MAGRUDER: Yes. A while ago, yes.
basically, the staff has been thinking about next
generation reactors for several years, obviously. And
the goal is to have kind of a set of high-Ievel
standards that any design would have to neet. They
woul d have to -- there would be certain reliability
requirenents.

There would be certain health physics
requi renents and wor ker protection requirenents. And
they would have to neet the NRC quantitative health
obj ectives, you know, for reactors and things |like
t hat .

And then we would try to devel op ki nd of
an over-arching set of principles that any design
woul d have to neet. And the goal would be to try and
apply these principles to this design, essentially.

So that eventually it would probably
become a new Part 53 or whatever. | don't know what
t he next avail abl e regul ati on nunber is, but they were

tal ki ng about devel opi ng a new regul ati on because of
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t he di verse -- you know, the gas reactors or PBMR you
know, other types of liquid netal reactors besides the
sodiumreactors. So it's fairly high-Ievel now, but
we would try to apply those principles to this. Dr.
Lar ki ns has some comments.
MR. LARKINS: No. |It's like you said.

And | think it's just being discussed now. There are
a coupl e of public workshops bei ng pl anned i n t he next
few nonths. The ACRS has revi ewed the concept paper

and comented on it. So | think it's probably stil

alittle --
CHAI RVAN RYAN: A work in progress.
MR LARKINS: Yes. |It's a work in
progress. It's still alittle ways to go.

MR GITTER  There would be a nunber of
security and saf eguards i ssues, obviously, when you're
tal king about reprocessing spent fuel, possible
changes to Part 73, Part 74, and Part 75.

And there may be changes to Part 51 to
address the potential environmental inpacts of spent
fuel transportation to the facilities that are
descri bed here. | nmean, Part 51 does address that
already to sonme extent, but with the waste streamns
that nmay be generated and the nunber of facilities,

it's probably going to be sone additi onal reeval uation
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of the fuel cycle in Part 51. | know that the |ast
time | checked, the tables in there hadn't been
updated in some tine.

Some potential issues that we have
identified. obviously in the fuel fabrication area,
you're going to need increased shielding, health
physi cs issues unique to reactor-grade pl utonium

| will say |'ve been to Malox, and it can
be done. I'mconvinced it can be done, and it can be
done right. But, again, it's going to take -- you
know, it's an issue. And, |like anything, there is a
certain anmount of problemsolving that has to be done
to get to that point.

There would |ikely be a |arge nunber of
renote operations
radi onuclide inventories. You're talking about in
some cases very high radiation fields, |large
radi onuclide inventories. O course, spent fuel is
al wvays a chal l enge. Sonme of the spent fuel that would
be processed woul d obvi ously be very ol d, even decades
old, but with newer fuel, you know, you still have a
significant heat | oad.

Anot her probl emthat has been di scussed i s
americium?241. Americium 241 creates sone interesting

chal | enges because, as you can see from this curve
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here, you actually have a significant ingrowh of
americium 241 with tine.

The | onger you |l et the spent fuel sit, the
nore i ngrowt h you have. And so ideally, especially if
you're tal king about reprocessing the spent fuel, it
woul d be ideal to do it sooner, rather than later, to
m nimze the amount of 241 ingrow h.

| think the approach that people are
tal ki ng about, though, as Stu indicated, you separate
out the anericiumw th the other transuranics, wth
the neptunium and curium and, of course, the
plutonium And you burn it in a fast reactor.

And 241, | believe, will fission at those
neutron energies. You can significantly reduce the
241. But if you don't, then, you know, you've got a
problemin terns of the --

CHAI RVAN RYAN: Coul d you just keep on
t hat graph?

MR GQITTER  Yes.

CHAI RMVAN RYAN: |'m m ssing sonet hing
Anmeri ci um i ngrowh where? For recycles of fuel, the
anmericium 241 goes with the plutonium right?

MR G ITTER Right.

CHAI RVAN RYAN: It's going to grow in

there, --
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MR GITTER Right, right.

CHAI RMVAN RYAN: -- as opposed to grow in
somewhere el se, which | guess is in waste.

MR G ITTER Right.

CHAI RMAN RYAN: Okay. This is one of
those interesting trade-offs. |If you reprocess at
five years, what issues do you raise in the
reprocessing plant itself, dose to workers every day,

MR GITTER Right, that's right.

CHAl RMAN RYAN. -- as opposed to
t heoreti cal dose down the |line sonewhere. That's an
interesting --

MR GITTER This is one of the inputs
t hat hel ps you optim ze, maki ng t he best
opti m zati ons.

CHAI RVAN RYAN: But trading off real rem
t oday versus hypot hetical remsonmewhere down the |ine
is sonething to think about.

MR. MAGRUDER: Yes, it is. W brought
that up with DCE this norning.

MR G ITTER These are sone other issues
that we thought about. Security obviously, the idea
isthat once youirradiate fuel, it's self-protecting,

but if it's been sitting in a spent fuel pool for a
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coupl e of decades, it may not be as sel f-protecting as
you mght Ilike. So there are obviously sone
proliferation i ssues t here and, of cour se,
transportation issues.

Social. Wat is really going to nake this
program nove forward is whether or not it gets
i nternational acceptance because this is a program
that involves a nunber of international partners.

I ndia apparently has already agreed to
sign on. The other countries nay be a little nore
skeptical, nay be taking a little bit of a wait and
see attitude. But Russia appears to be eager to join.
DCEis tryingto line up as nuch international support
as it can for this.

And, of ~course, things <change wth
changi ng adm ni strations. And | don't need to go into
detail on that, but, | nean, as energy prices go up,
as oil prices go up, people are nore open to other
t echnol ogi es for producing energy and el ectricity.

Acceptance. Research. Wll, our
experience i s nostly based on Purex, on the comerci al
level. And DCE is adanant that Purex is not going to
work for this. They're looking at only a UREX+ or
UREX plus something process, which, of course,

i ncludes the transuranics with the plutonium so that
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it is less of a proliferation concern. But that is
going to require the cooperation of other countries as
wel | .

And countries |like France and Geat
Britain and even Japan that are operating currently
using the Purex cycle may not be very excited about
the idea of going to a UREX process.

One concern i s, of course, the spot narket
price uranium To some extent, it's going to drive
the economics. And the last tine | checked, the spot
mar ket price was about $43 a pound of U308. That's
hi gher than spending in a long tinme, but in current
dollars, it's actually considerably | ower than it was
in the "70s. In fact, in order for it to be at in
real terms the sanme price as it was in the md '70s,
it would have to go to over $100 a pound.

CHAl RMVAN RYAN: That's kind of a "So
what ?"

MR GQITTER  Yes.

CHAI RMVAN RYAN: | nean, that's |ike saying
gasol i ne should be $9 a gallon based on the price in
'63. You know, the point is there is an aggressive
mar ket for devel oping uranium resources. And the
prices are going up

MR G ITTER | guess ny point is industry

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

132

isprimarily interested in the economcs of this. And
in --
CHAI RMVAN RYAN: That's based on today's

dollars. That's not based on what shoul d have, could

have been.
MR GQITTER  Yes.
CHAI RVAN RYAN: | nean, | just don't
foll owthat as being helpful. The fact is uraniumis

expensi ve, getting nore expensive.

MR GITTER It is expensive, but it is
a relatively snmall percentage of --

CHAI RMVAN RYAN. In the big picture, it's
not hi ng.

MR GITTER Well, yes. It's a snal
percentage of their Q&M costs.

Radi ol ogi cal issues. This first bullet
here, we were thinking before we talked to DOE this
nor ni ng t hat they may have to use enriched urani umfor
the driver fuel for the advanced burner test reactor.
They clarified that this nmorning and said no, they
woul d just go to a higher plutoniumconcentration.

But, in any event, there may be sone
i ssues down the road with recycling that may have sone
ram fications for |ightwater reactors. And we're not

exactly sure what those are at this point in tine.
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Byproduct, |ow |l evel waste obviously needs
to be mnimzed. And there were a nunber of waste
streans that we're not -- as | said, we really don't
know what all the waste streans are, but it's goingto
be a challenge, | think, relative to what we see our
current waste streans, just to keep track of themand
be able to figure out what the best solution is for
m ni m zi ng the vol unme of waste, the best solution from
an environnental perspective.

And there may be sone wastes that are
difficult. High-sodiumor chloride waste may be
difficult to vitrify. W saw that with the surplus

pl ut oni um disposition program for MO It was

originally planning to vitrify those wastes, and they
decided that it was too difficult technically to do
that. And they decided to MJify those wastes.
CHAI RMAN RYAN: One of the interesting
t hi ngs we haven't explicitly touched on today, either
in Dr. Weinmer's talk or your presentations, is m xed
waste. This is probably as good a place as any to ask
it. You don't really have a big m xed waste probl em
i n radi oactive waste managenment unl ess you reprocess.
So has anybody raised the mxed waste

guestion? Have you heard any comment on that or --

MR GITTER W haven't gotten into that
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kind of detail yet. You're right. | agree w th what
you said, but that is something that we are going to
have to | ook at.

CHAI RMAN RYAN: Yes. Reactivity is one.
O course, when | see sodium | think that's a
reactive netal. So that's clearly going to be m xed
waste as well as other things.

MR G ITTER The path forward. W did
neet with DOE this norning to talk about -- it was
just our initial kickoff neeting. They're planning to
have another neeting in about one to two weeks to
focus on the international issues.

As Stu indicated, OCCis currently working
on drafting sone legislation for NRC authority to
regul ate the denonstration facilities, and target for
having that conpleted is the fall of this year.

W didtalk alittle bit about devel opi ng
a conceptual licensing process. And when | say

"“conceptual ," we're talking very high-level. One of
the vote sheets on the SRM had asked us to do that by
the end of 2007. So that's our intent, to try to do
it at a conceptual |evel anyway, by the end of 2007.

As | indicated before, the conceptual

licensing process would address not only the fuel

cycle regulations but also regulations that would
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apply to the advanced burner test reactor. It would
apply to possi bl e changes to Part 51 for environmnent al
reviews. It would apply to donmestic and | AEA

saf eguards and i nport/export controls and, of course,
wast e managenent .

Qur plan is to develop a task force that
i ncl udes representatives fromNVSS and NRR, O fice of
I nternational Prograns, the Ofice of Research, and
the O fice of General Counsel, and any other entities
that nay have an interest in this in trying to work
this problem over the next year and a half and see
where DOE goes with this and in the neantime work very
closely with DOE to understand the technol ogy.

W want to be able to ask the right
guestions and the tough questions so that when all is
sai d and done, if they do decide to go to a comerci al
scal e or Congress decides that we're going to regul ate
these facilities, that we will be in a position to do
it.

CHAI RVAN RYAN:  Ckay.

MR MAGRUDER: That concl udes our

presentati on.

MR GAITTER Yes. That's it. Questions?

CHAI RMVAN RYAN: Thank you. Bill?

MEMBER HI NZE: A very qui ck question. 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

136

deci sion as to whether to devel op a new regul ati on or
suppl emrent or nodify existing regul ations, have you
t hought about the criteria you are going to use to do
that? Wat's the tine frame of that decision and
passing that up to the Comm ssion?

MR AITTER Well, as | said, our goal is

to conplete our -- 1'Il use the word design of a
conceptual l|icensing process by the end of fiscal year
2007.

The criteria we' re going to use, you know,
it's going to be based on our experience, based on our
Il icensing experience. |In the nmaterials arena, we have
had sone very good experience recently with MJ, and
the gas centrifuge facilities. And, of course, NRR
has had some experience with the Part 52 process.

MEMBER HI NZE: But you won't have the
experience of seeing these denonstration projects.

MR GITTER That's correct. And that's
why we're only tal king about devel opi ng sonet hi ng at
a conceptual |evel

MEMBER HI NZE: | understand. Thank you
very much

CHAI RVAN RYAN: One that kind of adds to
Bill's question. | guess just hearing your

presentation, again, | appreciate the fact that you
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are here in a very prelimnary stage offering us your
insight. So this is nore of a dialogue than it is
guestion and answer. |'mtrying to learn fromyou as
much as anyt hi ng el se.

It seens to ne that with a denonstration
facility, | understand that you don't want to regul ate
it because DOE certainly has its own structuring
capabilities in that area, but, by the sane token, it
seens to me that not regulating it mght be m ssing an
opportunity.

Clearly you're going to be involved and
active with it, but how could you neet in the m ddl e?
| mean, is there a way to help be involved in their
process in sone way in how they self-regulate it?
They' Il have to do sonething --

MR GITTER Well, that's a --

CHAI RMAN RYAN. -- and learn fromit and,
by that process, inprove your regulation for the
full -blown facility and the comerci alized version of
it.

MR G ITTER | understand what your
guestion is. M personal feeling is that we should
regulate it, the denonstration facilities and, by
goi ng through that process, make further changes to

our regul ations so that when these facilities are at
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a comercial scale, that there wll be less
uncertainty.

But that's nore of a political decision or
a policy decision. You know, | can't comment on
whet her or not -- | don't knowif that's going to be
somet hi ng that Congress would be in favor of.

| can tell you | know the DOE doesn't
t hi nk we should, you know, |icense the denonstration
facilities. And another interesting issue nay be nore
than li kely that these denonstration facilities are in
existing DCE reservations. |t doesn't nean we
couldn't license them The MO, facility is probably
a good exanple of a facility that's on a DCE
reservation

CHAI RMVAN RYAN: | would just say that's
somet hi ng t hat naybe deserves sone addi ti onal di al ogue
and thought because sonmewhere in the mddle of not
regulating it and regulating it, there is an
opportunity to participate. W can learn an awful | ot
and I'm going to guess end up with an inproved
regul atory process at the end of the day.

MR GITTER Right. And that's our plan
as a mnimum And DCE agrees with us on that. If we
don't regulate it, we will be working very closely

with DOE. The question is, to what extent would we
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force them to go through an NRC-type |icensing
process.

CHAI RVMAN RYAN:  Poi nt .

MR GITTER And we tried that, for
exanple, with a fast flux test facility with m xed
results. dinch River, as an exanple, did go through
an NRC licensing process. And | think that was
probably nuch nore useful, both to the staff and to
t he appli cant.

CHAI RMVAN RYAN: The ot her question, |
guess, -- and it's kind of off to the side, but |
didn't hear anything that talked about how any
agreenent state entities would be involved if any of
these are agreenent states. |'mgoing to guess not.
Have you thought about that dinension?

MR GITTER W haven't.

MR. MAGRUDER: That has not cone up at
all. That's a very good point.

CHAI RMVAN RYAN: Sone of those parts are
agreenment state parts, too.

MR GQITTER  Yes.

MR. MAGRUDER: Yes. That's a good point.

CHAI RVAN RYAN: And on DCE facilities, |
know sone agreenent states, namybe not the agreenent

state programthat is authorized by the NRC but the
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radi ol ogi cal health departnents are involved in rol es
with DOE facilities in various states. So just tuck
that away as something to think about maybe | ater on.
That struck ne as you were tal king about sone of the
parts that are nore famliar to ne as they are adopt ed
and agreenment states, your fabrication, for exanple.

MR MACRUDER R ght.

CHAI RMVAN RYAN: Thanks. Thank you.

MEMBER VI NER: | just have one. And it
will certainly cone up in regulation. It seens to ne
just froma very |ay perspective that as far as
nonproliferation is concerned, the genie is already
out of the bottle. And I'ma little bit concerned
that we're looking at regulation, sort of ex post
facto regulation, that won't be doi ng anyt hi ng.

By the way, | wanted to thank you for a
very thorough discussion of sonmething, where you
really are just at the beginning. But | would like to
hear your opinion about that since you're the
regul at or.

CHAI RVMAN RYAN: |'m not sure, Ruth, what
you mnmean by the genie is out of the bottle on
proliferation. [I'mgoing to need to understand your
guestion a little bit better.

MEMBER VEI NER: Wl |, you know, we keep
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saying we're not going to produce plutonium because
we're concer ned about proliferation, but
internationally there is a large nunber of countries.
Pl ut oni umhas proliferated around and nucl ear weapons
have proliferated. W can't get away fromthat.

MR. MAGRUDER: But | think --

MEMBER VEINER And we are also -- and
anot her aspect of this is we are not in the | eadership
position for reprocessing. There are other countries
that do it.

CHAI RVAN RYAN:  Well, what's the question?

MEMBER VEI NER:  The question is since this
regul ati on made a nmaj or point of saying that Purex is
a no-no because we are concerned about proliferation,
at least if I'"mreading you correctly, --

MR MACRUDER: That's correct.

MEMBER VI NER: -- why is this a concern?
And how effective do you think this concern is going
to be? In other words, if we have a regul ation that
says in the United States, no Purex, a Purex-type
process that gives you plutoniumis a no-no, is that
really going to do anything in the internationa
arena? What do you think?

MR. MAGRUDER: Well, | agree with you the

genie is already out of the bottle. And I think that
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the proliferation concern is only part of the
notivation, actually, for not using Purex.

| mean, one of the things that DOE said
this norning, which caught ny attention, was that the
United States wants to kind of retake the lead in
nucl ear technol ogy and they wanted to get it back out
inthe forefront. | think what they see is everybody
is doing Purex now. They're nothing newthere,
not hi ng exciting about Purex. Let's skip Purex and go
to the next generation, which they see as UREX or sone
of the variants of UREX

So | think, you know, proliferationis a
nice thing to say. | nean, certainly we want to do
all we can for nonproliferation, but I think the real
reason is kind of trying to put the United States back
into a | eadership role and these technol ogi es.

MEMBER VEEI NER: Do you think that is going
to do it?

MR. MAGRUDER: | have no idea. You should
ask Dr. Weinmer, see what he --

(Laughter.)

MEMBER VEINER:  |'mrem nded that that is
an unfair question, but | do thank you for that
per specti ve.

VI CE CHAl RMAN CROFF: | guess | maybe have
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a question or two here, which one to start with. |
guess let me go back to the tinme when the NRC was
trying to license a reprocessing plant and policy
changed and it stopped, this being the Barnwell well.

At that time and subsequent to that tine,
t he NRC di d sone rat her consi derabl e nunber of studies
to cost-benefit studies to eval uate effluent rel eases;
in other words, how nmuch effluent control was
desirabl e, how nuch of it was too nuch

And | amsort of here bootstrappi ng of f of
what M ke nmentioned earlier. A lot of what is going
to be inmportant in licensing these plants is what goes
up the stack, what goes in the creek, and what wastes
conme out of it.

Back at the time there were these
cost-benefit studies that arrived at sone kind of an
answer, there were a nunber of studies of how rmuch, in
particular, radionuclides could go up the stack,
i odi ne, krypton, carbon-14, tritium nost of them
based on the prevailing approach at the tine, which
relied very heavily on coll ective dose and addi ng out
very small doses to an awful | ot of people.

Since that time, there has been a | ot of
t hi nki ng about how you use col |l ective dose. There was

consi derabl e technol ogy developnent activity well
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subsequent to Barnwell to look at of f - gas
t echnol ogi es.

Are all of these newer considerations
reflected in regulation? 1|s there some consi derable
amount of work there that needs to be done to

determ ne how nuch krypton or whatever can go up the

st ack.

And the final part of that is EPA has a
standard or a requirenent, | guess, in Part 190
concerning the release of krypton and iodine. |Is

t here any consi derati on or have you heard anyt hi ng on
their part about reconsidering that standard?

MR GITTER There is a lot of work that
has to be done. And, as | said before, we're just
getting into this. Unfortunately, I amnot in a
position to answer your questions, but it is sonmething
we're going to be | ooking at.

MR. MAGRUDER: | can't help on that one
either. Sorry.

VI CE CHAI RMAN CROFF: Ckay. Second, |
agree that the NRC should be involved to the maxi num
intent possible, | guess, or practical, to use a
phrase, with DCE as they build these denonstration
facilities.

Referring tothis ESD, which is the first
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| guess | call it a denobnstration reprocessing pl ant,

as | understand the description, it's now supposed to
be operational, stated 2011, but maybe 2015 is what

t hey have al | owed.

Interns of federally funded | arge capit al
projects, that's close to the day after tonorrow.
There's a very | ong, convol uted process of conceptual
desi gns and budget approvals, which would lead ne to
conclude that DOE mnust be in sonme stage of the
conceptual design at this point.

MR GITTER Correct. And |I'm probably
sticking ny neck out here a little bit, but | think
that DOE may be | ooking in an existing facility. And
when we net with themthis norning, they did give us
a list of facilities that they were |ooking at as
potential facilities they could use as a starting
poi nt for the engi neered scal e denponstrati on.

VI CE CHAI RVAN CROFF:  Well, even if it's
nodi fications, they're going to have to be rather
substantial --

MR G ITTER Right.

VI CE CHAI RVAN CROFF:  -- to bring it up to
l'i censabl e standards.

MR GITTER Right. That's a lot. You

woul d save a consi derable anount of tinme relative to

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

146

starting with a green site.

VI CE CHAI RVAN CROFF: | don't know about
that. |It's the dollar nunbers | think that drive the
process, not the green --

CHAI RVAN RYAN: O course, the trade-off
is renodeling is always tougher than building
somet hi ng new.

VI CE CHAI RMAN CRCOFF:  Yes.

MR. MAGRUDER: They've told us that on the
ESD, they got the CD-0, the approval for the concept,
| guess, a couple of nonths ago, | guess. And their
goal is to get the CD-1 sonetine next sumrer, | think.

VI CE CHAI RMAN CROFF: " CD' being critica
deci si on?

MR. MAGRUDER: Right, right. They are
planning to have a 30 percent conceptual design
neeting sonetinme early fall on the ESD. So that gives
you a rough idea of where they are. And they have
invited us to that design neeting.

VI CE CHAl RMAN CROFF: Okay. And have they
said that this ESD, they're going to try to build it
to be licensable as if it were to be licensed, even
t hough it may not be?

MR. MAGRUDER:  Yes.

VI CE CHAl RMAN CROFF: That would seemto
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prevent sone --

MR QAITTER |I'mnot sure that | would go
as far to say that they would say that it would be
| i censabl e under any particul ar regul ati on other than
t hey woul d want to knowif there's anything associ at ed
with the design that would be difficult for it to be
licensed, which is alittle different.

VI CE CHAI RMAN CROFF: That woul d seemto
present sone interesting challenges in terns of
telling them your expectations on, for exanple,
effluent controls for six nonths. That's pretty
f or m dabl e.

Okay. Let me pursue another |ine here.
Com ng, as we heard, in Dr. Weiner's tal k, com ng out
of the plant, there are going to be any nunber of
waste streams. You can inagine a high-level waste
stream be it vitrified or not, -- we'll see -- sone
anount of |owlevel waste, neaning class C or |ess,
for which there is presunably a di sposal destination,
but a fairly substantial anmount of what | would call
transurani c waste, which is in DOE space greater than
class C, everything from cladding holes to things
contam nated from processing the plutonium and
cleaning it up.

And right now the greater than class C
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probl emis not very large, but if this were to happen,
it would beconme rather considerably |arger.

| s there any dialogue with the, | guess it
is, Department  of Energy in this presumably
forthcom ng EI'S on greater than class C? |Is this on
t he radar screen?

MR GITTER | believe it is, yes.

MR. MAGRUDER: That's ny under st andi ng.

MR GITTER Right. They tal ked about
that a little bit this norning.

VI CE CHAI RMAN CROFF:  Ckay.

MR GITTER As | said earlier, they're
definitely trying to think holistically about what
they are doing for the entire fuel cycle.

VI CE CHAI RMAN CROFF: "They" woul d be
tal ki ng about the NE peopl e?

MR GQITTER  Yes.

VI CE CHAI RVAN CROFF: But have they nade
t he connection back to the other parts of DCE that are
doing the greater than class C thing?

MR GAITTER Yes, | think this is a mgjor
priority with the Secretary. And I'mtrying to
remenber the organi zation in DOE, but they are working
very closely with other offices in DOE. NE is driving

the program has a |eadership role for the program
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but all of the other, many of the other, offices in
DCE are working on this.

| do have to say that | have worked with
DCE on a nunber of other instances, and this is really
the first tinme | have seen all of the offices working
together. They seemto be anyway.

VI CE CHAI RMAN CROFF: Ckay. | think with

that, ACNW staff? John Flack, you had a question

earlier.

MR. FLACK: | have a | ot of questions, but
| think we'll get around to themover the next several
months. | don't want to hold it up.

MR. LARKINS: Let ne just ask a quick
guestion. | noticed in the SRM staff has directed to
devel opi ng sone type of legislation. 1Is that going to

be the success path in ternms of agency invol venent or
wi thout the legislation, would you still see working
with DOE in sone cooperative fashion, develop sone
regul atory framework, at | east some way of certifying

or proving this facility?

MR GITTER | think we would be in a
stronger position personally, again, if we could
regul ate those facilities. But absent that, | think

we can acconplish a lot wthout that. And DOE

certainly seens to be willing to work with us. So |
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think there is a success path either way.

MR. LARKINS: | was thinking back because
t here have been a nunber of activities like this in
t he past, having been around through CRBR al so doi ng
HCDA cal cul ati ons.

MR GQITTER  Yes.

MR LARKINS: | think there are several
exanples. | was wondering if conpiling information on
t he areas where things have gone well and, you know,
what do you consider a success and where there have
been probl ens.

MR. MAGCRUDER: That's a good point. As |
nmenti oned earlier, one of the overriding goals of this
program for themis to conmercialize it. And they
realize that unless the NRC agrees with what they're
doi ng and would be receptive to an application from
sonmebody, that it's a non-starter.

So they are very willing to work with us
on making sure that if we don't regulate facilities
right away, that they are very willing to work with us
to nake sure that whatever they are doing, we would
not have a probl em

MR. LARKINS: But are you conpiling
i nformati on on where you think we've had success in

t he past and where there have been probl ens so you can
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sort of identify issues on --

MR GITTER It's a knowl edge nmanagenent
i ssue, John

(Laughter.)

MR, LARKINS: Yes.

MR GITTER | don't think we necessarily
know. We're working on what we can.

MR, LARKINS: Yes.

VR. G I TTER  And, you know,
unfortunately, there's not a | ot of people around who
have any experience when we did the licensing of
Barnwel | and Cinch River for that matter.

MR. LARKINS: Well, naybe we can help you
pile in a know edge managenent programto retrieve
sone of that information.

MR G ITTER  Anything you could do to
hel p woul d be appreci at ed.

MR. LARKINS: Ckay.

CHAI RVAN RYAN: That's okay. | nean, that
|l eads to another question, John. And that is
resources and particularly people. If you'll look in
this building, | guess | don't knowthe nunber, but it
woul d be probably smaller than you would think of
folks who are here and are involved in signing a

license for a reactor or nmajor fuel cycle facility.
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It's a small fraction.

MR GITTER Yes, it is.

CHAI RVAN RYAN: And here we are on the
| eadi ng edge of an international cooperative program
W want to grasp the | ead back, as ny coll eague
suggested. \Were are the people going to conme fronf

MR GITTER W're going to --

CHAI RVAN RYAN:  Thermal hydraulic peopl e.
| nmean, go up and down the Ilist.

MR. G ITTER.  Assum ng this program noves
forward, our goal is to hire people. And they are
going to be new people, but they are going to be
tal ent ed peopl e and people who can conme up and speak
qui ckly.

CHAI RMAN RYAN: That's a great goal, but
the point is when you |ook out there, the academ c
prograns, which, you know, | knowa little bit about,
they're not out there. You try and find how nany
nucl ear engi neering progranms are around the country
today versus '65. It's a big difference.

MR GITTER Well, and | can tell you if
you want to tal k about this, one of the strategi es we
have taken in fuel cycle is, instead of just going out
to job fairs and trying to recruit people, we're

trying to develop conduits where we can get talent
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from sel ect universities.

Just fuel cycle, for exanple, we have a
need for criticality safety engineers.

CHAI RVAN RYAN: Ri ght.

MR G ITTER. There are only two programns
in the United States that have criticality safety
programs: University of New Mexico and University of
Tennessee. So what we have done in both of those
schools is we have sent a senior chenical safety
engi neers out to do a colloquiumto give theman idea
of the type of research, the type of work that we're
doing in the NRC to kind of whet their appetite.

W are also directing research at those
universities; and in areas, for exanple, there's not
a long of benchmark data for uranium 235 above
five-weight percent. That's one area where we're
working both wth the University of Tennessee,
Uni versity of New Mexico to have them hel p us out.

And we're sending nanagers down to have
special recruitnent sessions at those universities.
W're doing what we can. But it takes a while to
devel op those kind of relationships.

CHAI RMVAN RYAN: Yes. And |I'm asking not
to try and find a hole but to see if there is a way

where this Comrittee could hel p you identify what sone
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of those things might be and point them out to the
Comm ssi on because, you know, as we wite letters,
it's always hel pful to say, "W heard about a nanpower
need in this area."

Another area is ALARA engineering and
shi el di ng desi gn and sonme of those things. Even those
basic things are in conplex facilities. | mean, we're
putting people to work that sonmetinmes it's their first
bi g design project, probably nore often than not.

So, you know, | would offer you the
opportunity that if you see those opportunities or
gaps or issues, don't hesitate tointegrate those into
what we hear about because we can nmaybe of fer coment
on t hem

MR GITTER | appreciate it.

CHAl RMVAN RYAN: |'msensitive to your
chal | enge because, zoom there's this whole big new
fuel cycle. And | think about the nunbers of folks,
i ke you' ve said and sonme of the others have said,
that have retired or passed or both. And where are we
going to get the smart folks to fill the jobs? It's
hard enough to conpete with private industry for those
graduates that are com ng out.

MR GITTER That's right. Yes.

CHAI RVAN RYAN. And you end up hiring a
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ot of consultants and contracting for a lot of
research and support activities. That's great, but
t hat doesn't put themon your teamhere to get the job
done.

MR GITTER W just nade an offer, Stu
did, to an individual who was doing research for, |
believe it was, Argonne National Lab related to GNEP
So we are doing what we can to --

CHAI RVAN RYAN: Ch, yes. And clearly you
will be, but, you know, I'mnot too sure it doesn't
need to be notched up a bit.

MR. MAGRUDER  He turned down an offer
fromExel on to cone and work for us. | hope that's a
good thing. | don't know.

VI CE CHAl RMAN CROFF: Geat. Latif?

MR HAMDAN: What do we know about the DOE
time [ine? Wen are they going to whatever it is they
are going to do?

MR GITTER It's on the slides.

MR. MAGRUDER: Add four years to it. As
much as we knowis on the slides, but, as | nmentioned,
a lot of it depends on the funding.

VI CE CHAIRVAN CROFF: | think that's an
excel l ent segue. First, thanks very nuch for an

informative presentation in very prelimnary
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ci rcunst ances.

Part of the path forward here | think
we' || probably be seeing you guys through the sumer,
we hope in the July neeting, to get DOE in maybe to
talk alittle bit nore about their schedule, but, nore
inmportantly, to get down a little bit into the
technical details of what's a pyroprocess and what's
a UREX and sort of tell us what they know and what
they're thinking and where they're going at a nore
technical level. So we'll look forward to seeing you
t hen.

And, with that, | think I would like to
nove into the next portion of the agenda, where we
want to tal k about a white paper.

Ray, do you want to conme up to the table?
Ray has been brought on board as a consultant to | ead
t he devel opnent of a white paper on this while recycle
bal | of wax, whatever the thing is.

MR LARKINS: | don't know whether it was
menti oned, but this SRMal so calls for the invol venent
of the ACRS and the ACNWin this whole activity. So
this is a good precursor for --

VI CE CHAI RVMAN CROFF: Yes. That is the
reason we're doing all of this. And we propose that

a white paper on this subject area be the vehicle for
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hel ping the Conmittee get smart in terns of things
like what are the process details to the extent
they' re known, what are the effluents, and what do we
know about these processes and where they're going to
give us the best basis we can for rmaking
recommendat i ons.

That's basically where we want to get to
in the white paper and presumably sonetine in the
fall, the white paper plus the collective briefings
will be the basis for a letter to the Conm ssion
gi ving them our collective w sdom

Sir?

MR LARKINS: Do we still need to be on
the transcript?

CHAI RVAN RYAN:  So now we'l |l conclude the
transcri pt today. Do we need the transcript tonorrow
at all?

MR, LARKINS: No.

CHAI RVAN RYAN: Ckay. So that's it.

(Whereupon, the foregoing nmatter was

concluded at 5:21 p.m)
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