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P-ROCEEDI-NGS
(10: 03 a.m)

CHAI RVAN RYAN: Good norning. If | could
ask the neeting to cone to order, please?

As you can see, we are not in our usual
accomodations. W are happy to report the upgrade is
proceeding well. And if all goes well, we'll be ready
for our neeting next nonth in the revised room

W' ve got new audi ovi sual equi pnent and
ot her features that will nake presentati ons even nore
fabul ous than they have been, nuch thanks to Theron
and his teamfor getting us down the road and maki ng
all of these internedi ate accommpdations the | ast
couple of nonths. Wthout Theron's able help, we
woul d be talking to each other w thout being on the
record. And we would have a real ness.

So thank you, Theron. W appreciate your

hel p.

MR. BROMWN: Thank you.

CHAI RVAN RYAN: Let ne read the opening
statenent. The neeting will conme to order. This is

the first day of the 169th neeting of the Advisory
Comm ttee on Nuclear Waste. M nane is M chael Ryan,
Chairman of the ACNW The ot her menbers of the

Commttee present are Vice Chair Allen Croff, Ruth
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Wi ner, Janmes C arke, and WIliam Hi nze.

During today's neeting, the Conmttee will
be briefed by a Purdue faculty nenber on the
nmet hodol ogy of accel erated mass spectronetry, will be
updated by representatives from the Departnent of
Energy on the status of chlorine-36 validation studies
at Yucca Mountain, and be briefed by the
representatives of the National Acadeny of Sciences in
their recent report titled "Going the Di stance to Safe
Transport of Spent Nucl ear Fuel and H gh-Level Waste
in the United States."

W will al so be briefed by representatives
from the Ofice of Nuclear Material Safety and
Saf eguards on the staff proposed rulenmaking to
i npl enent section 651 of the Energy Policy Act of
2005, to include certain naturally occurring or
accel erator-produced radioactive materials in NRC s
regul ati ons for byproduct material.

Finally, we will discuss proposed |letters
and reports the Conmittee has prepared from earlier
neet i ngs.

Neil Coleman is the designated federa
official for today's session. This neeting is being
conducted in accordance with the provisions of the

Federal Advisory Commttee Act. W have received no
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witten comrents or requests for tine to make ora
statenents from nenbers of the public regarding
today's sessions. Should anyone wi sh to address the
Comm ttee, pl ease nake your wi shes known to one of the
Conmittee staff.

It is requested that the speakers use the
only m crophone for this session, which will be in one
of the two seats at the end of the table, a bit
i nconveni ent perhaps but that way we'll have you on
t he record.

So if you want to ask a question, please
come up, use one of the chairs, and we'll be able to
hear you. And you can identify yourself and hopefully
have you speak with sufficient clarity and vol une so
you can be readily heard. It is also requested if you
have cell phones or pagers, you kindly turn themoff.

Wth that introduction, | think we're okay
on the record. GCkay. Everything is working fine.
|"ve given the recorder a map of who we are. So we
don't need to identify oursel ves because we don't have
our nanme tags and all of that stuff, as we would in
t he normal room but he has the road map. So he knows
who we are. And we will go fromthere.

So wi thout further ado, today's agenda is

bei ng | ed by Professor H nze. So wi thout further ado,
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| will turn it over to Professor Hi nze. Thank you.

MEMBER HI NZE: Thank you, Chairnman Ryan.

As you have stated, we have two briefings
this norning on the AVS spectronetry studi es of
chl ori ne-36, which have played such an i nportant role
in understanding the tenporal processes at Yucca
Mount ai n.

Qur first presenter -- and | woul d ask
David to come up and sit at the table here -- is
Pr of essor Davi d El nore, professor of physics at Purdue
Uni versity.

David is appropriately the godfather of,
at least the father of, AMS and chlorine-36. He was
t he seni or aut hor of the Nature paper back in the '70s
whi ch kicked this whole type of study off and has
continued in those studies since that tine.

He canme to Purdue in the early '90s to
organi ze and direct the PRIME |ab, which hands the
cosnogoni c i sot ope neasurenents for Purdue University
as well as external sources, including those from
Yucca Mountain to the Departnent of Energy.

Dr. Elnore will be, as Chairnman Ryan has
poi nted out, David Elnore will be, discussing with us
t he neasurenent of chlorine-36 with the AMS t echni que

and be di scussing the uncertainties that are i nvol ved
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wi th those nmeasurenents and t he nany advances that the
PRI ME | ab has underway to inprove the nmeasurenent of
chl orine-36 by AMS.

Wth that, | will turn it over to you,
David. W wel conme you here, and we | ook forward to
this. 1It's been a topic of a |lot of ad hoc discussion
anong the Conmttee. So we'll be interested to hear
what you have to say.

DR. ELMORE: Thank you, Bill.

Let ne start by saying that we devel oped
accel erator mass spectronetry, chlorine-36, back in
the late '70s. And the technique really hasn't
changed very much

W have been neasuring sanples. |
nmeasured June Fabryka-Martin's Master's thesis and
t hesis sanples back in the early '80s. And what | am
going to describe today is really pretty rmuch the sane
thing. W have inproved on sone of the things, |ike
t he amobunt of beam we get out of the sanples, but
ot herwi se what we are doing is what you are going to
hear about today.

Another thing | should nention, Mark
Caffee, who neasured sone of these sanples at
Livernore, is nowthe director of our lab. So | work

t oget her with Mark.
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kay. So | amgoing to describe AMS, talk
about the problens and chal | enges, the data anal ysis
that we use for the sanples, checks and bal ances.

Okay. Next. Al right. The way
accel erator nmmss spectronetry works, we form a
negative ion in the ion source froma snmall sanple,
about pi nhead size anount, of silver chloride. And so
there is, of course, a lot of chemistry that cones
before the AMS neasurenent. |'mnot going to say too
much about that.

So the negative ion cones out of the ion
source. It's bent by a 90-degree injector nmagnet,
which sorts to the mass. The different masses bend
di fferent amounts. We're selecting nass 36

The negative ion is accelerated to the
positive terminal, the tandem which can run up to
eight mllion volts. And then there is a stripper in
the m ddl e that renoves electrons. So now we have a
positive ion, accelerates again to ground, the other
end. So we call it a tandem accel erator.

Then following that, there are two nore
| arge magnets, a velocity selector, an electrostatic
anal yzer. And these all, again, select the mass. And
our limt of detection is one part in 10®. Ckay? |

tell our eighth grade tours that if we fill up our
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football stadiumat Purdue with sand all the way up to
the top, it will hold about 10 grains of sand.

So we' re counting these chl ori ne-36 at ons,
whi ch has nothing to do with the fact that they are
radi oactive. GCkay? W're counting themdirectly and
one at atime in this detector at the end of the beam
line. And so all of these nagnets get rid of the
interferences; in particular, the stable chlorine
i sot opes.

So what we neasure is an isotope ratio.
And so we inject both the stable in the radioactive
i sotopes by changing this magnet here to select the
three isotopes. The stable chlorine-35 and 37 are
neasured right after this magnet here. So we go back
and forth. W spend about a m nute counting the atons
of the chlorine-36, and then we measure the beam
current of the chlorine-35 and 37.

Okay. Next, please. Here is inside the
accelerator. It is a 40-foot-long accelerator. The
whol e beam line is about 200 feet long. And this
shows we're in there doi ng naintenance.

Okay. Next. Al right. There are two
things | want to convey here. One is the basic
technique is really pretty sinple. W're counting

atons. W're using magnets to get rid of things, but
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the apparatus itself is very conpl ex.

This is the ion source. W devel oped this
at Purdue, |ots of vacuumpunps and power supplies and
racks and beam |ine conponents, |enses, and beam
profile nonitors and the i on sources here. The sanple
changer noves the sanple up through a tube here into
a rod and goes down into the vacuum Each sanpl e goes
into the vacuumone at a tine.

We built this ion source at Purdue. It's
one of the best inthe world at doing this. There are
only maybe six or eight places in the world that can
nmeasure chlorine-36, two inthe United States: one at
Purdue and one at Law ence Livernore National Lab.

Okay. Next. This is another part inside
the i on source. The prinmary cesiumbeamis ionized on
a very hot ionizer here. The negative ions then go
t hrough the hole into the accel erator.

Okay. Next. Al right. So | wanted to
say just a few things about sanmpling. | ama
physicist. | do the AMS. | don't do too nuch of the
chemi stry and very little collecting of sanples.

Some of the problenms and chall enges.
Vel l, there are many sources of chlorine-36. W have
t he neteoric produced fromspallation of argon in the

at nrosphere. W have spallation of potassium and
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cal ciumon the surface of the Earth. And then we have
activation of chlorine-35 subsurface. And then on top
of all of that, we have t he bonb- produced chl ori ne- 36.

So there are lots of different sources.
And when you neasure chlorine-36, each atom of
course, you don't know where it cane from Possible
problenms in collecting sanples, you know, one little
bead of sweat from your forehead would swanp the
chlorine in the rock. So, of course, you have to be
very careful with chlorine. You know, if you live
al ong a seacoast, just the chlorine in the air can be
a problem

Ckay. If you're looking for one of the
| oner-1evel chlorine-36 sources, then you have a
probl emw th contam nati on fromthe bonb pul se, which
is orders of mgnitude higher fromthe 1950s
above-ground tests.

The in situ produced chlorine-36, that's
produced in the rocks on the surface. And then the
weathering of the rocks, that can get in the
groundwat er. That may be somewhat hi gher than the
nmeteoric chlorine-36. And, of course, reactor
material, since chlorine is a conmon contam nant in
reactors, the <chlorine-36 cross-section to nake

chlorine-36 from neutrons is so high that there is
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going to be chlorine-36 in any reactor materials and
in, for exanpl e, gr oundwat er around nucl ear
facilities.

If the sanple is really snall, | don't
know if this is being done with sanples from Yucca
Mount ai n, but we would add carrier, which would nmean
we woul d add just the stable chlorine isotopes to give
us nore sanple. And when you do that, you have to be
careful about equilibration of that carrier with the
natural chloride.

Wth chlorine, that is not really a
probl em though. And sonething we do is add separated
i sotope chlorine-35, one of the two stable isotopes.
And that tells us the anpbunt of natural chloride that
was in the sanple when we add the carrier. And that
is kind of atrick we use that is working very well.

Okay. Next, please. Al right. As far
as the neasurenent goes, | haven't neasured. Qur
bi ggest interference problem with chlorine-36 is
sul fur-36. This is an isobar. |It's a rare sulfur
isotope. And if the chem stry is good, we can reduce
it enough in the sanple so we can then distinguish it
in our detector at the end of the beamline since as
the sane mass, it gets around all of those nagnets.

And so this is an interference. The
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sanple preparation is really the key in renoving the
sulfur. And it has to be done right. Sanple |oading,
whi ch we do at Purdue, we have to be careful we don't
i ntroduce dust and things that would have sulfur in
t hem

And then, finally, once we sputter through
a small sanple, our cathode, which is our sanple
hol der, wll have sulfur in it. And so a smal
sanpl e, often we have sul fur problens just because we
consune the sanple quickly and we get all of this
sul fur fromthe hol der.

kay. So that is a challenge to separate
the chlorine-36 fromthe sul fur-36. Another chall enge
is keeping 30 power supplies to determne the beam
goi ng through this conpl ex accel erator.

| f any one of those shifts a little bit,
then it's going to change the result and we're going
to get the wong nunber. Ckay? But, in particular,
the term nal of the accelerator, we need to hold that
constant to a part in 1,000. And if it drifts a
little bit, again, we get the wong result.

In order to account for these kinds of
probl enms, we neasure standards pretty often. These
are sanples with a known anount of chlorine-36 in

them And so we can correct for loss in the beam
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line.

There always wll be sone chlorine-36
loss. So we need that standard in order to nornalize.

MEMBER HI NZE: Where do you get the
standards? And how are they set up?

DR ELMORE: The standards cone from N ST
originally, but they have to be diluted dow. And
each | ab does that independently, but we share
standards with each other. So we make sure our
standards agree with others. And so that hasn't been
a problemw th chlorine. And so --

MEMBER CLARKE: If | can follow up on
that? The |lowest point on the calibration curve is
supposed to be close to the protection, whenever
possible. That's an awfully | ow concentration you're
det ecti ng.

DR. ELMORE: Yes. And | skipped over the
bl anks here. GCkay. So we also nmeasure sanples with
no chlorine-36 in them And then that tells us what
our background level is. And that's right. A lot of
our sanples are down near the background.

So the blank correction beconmes nore
inmportant than the standard correction. And the
standard correction is nore inportant to get high

precision on the higher-level ones. And so we're
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doi ng both of those.

CHAI RMVAN RYAN. At this point, you are
t al ki ng about ki nd of inside the |aboratory divisions?

DR. ELMORE: Right.

CHAI RVAN RYAN:  You're not talking about
things like field blanks and other kinds of
variability that creep in fromthe taking it out and

DR. ELMORE: That's right. And | --

CHAI RVAN RYAN: -- all the way up through?

DR ELMORE: Yes. | have another slide --

CHAI RVAN RYAN:  Ckay.

DR, ELMORE: -- that is going to address
that a little bit. 1In terns of our beamlines, we
know we' re | osi ng sorme chlorine-36. So the standard,
we do a correction for that routinely.

Okay. Next. Ckay. This is kind of our
normal procedure for measuring sanples. W neasure
the iso ratio of chlorine-36 to the stabilized
i sotopes three or four times. So we're going back and
forth between the isotopes. So we're essentially
neasuring that ratio three or four tines.

We nmeasure, as | said earlier, both the
chl orine-35 and 37 after the accel erator and nake sure

that we're getting the natural value for that.
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And this is really something that hel ps a
ot for chlorine-36. The radioi sotope is m dway
bet ween the two stable isotopes. So if there are any
mass- dependent problens in the accelerator, we see
that right away in a change in stable isotope ratio.

Then we put each sanple into the ion
source two to five times. So we're neasuring the
sanple 20 tines total. Okay. So we identify random
sources of errors when we do this.

Okay. W neasure the standard pretty
often, every three to five unknown sanples. And we
neasure the blank every 10 to 20 sanples. So we're
keepi ng good watch on all of this.

Now, the blank here again is the
| aboratory blank. A chem stry blank, which I'myet to
have another slide on, is subnmtted by the submtter.
And that tells us what chlorine-36 contam nati on we
m ght have in the chem cal preparation

So when | say we neasured two to five
times, as soon as we get better than about five
percent precision, we stop. So we don't neasure them
all fivetinmes. 1In fact, we mght get a three percent
neasurenent after two tines.

So uncertainties generally range three to

five percent on sanples that don't have any probl ens.
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And 1'Il later show sone exanpl es of sanples that did
have probl ens.

Okay. Next, please. Okay. Here is the
statistical data analysis. And this we do as we
collect the data. W're continually updating the
statistics. So when we're finished neasuring a
sanple, we really know what the uncertainty is.

Ckay. W have internal errors and
external errors. The internal errors come fromthe
actual neasurenent directly. And the main one, the
counting statistics, we need 400 counts to get the
square root of 400. Twenty is five percent. So to
get five percent precision, we need to count 400
atons. Cenerally we're counting a lot nore than that.

And then if the beamcurrent changes with
time, we can put in an internal error for that. And
t hen we conbi ne using standard statistical techniques
the errors to get an overall internal error.

Now, the external error cones from
neasuring the sanple many tines. And this is conputed
fromthe standard deviation. And also we neasure the
standards in blanks. And we fold in errors from
t hose.

And so at each step in the process, we

conmput e a wei ght ed average of all of the measurenents.
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And we take the larger of these internal and external
errors. That's a conservative approach and actually
overesti mates the uncertainties.

So after the first few cycles, the three
or four cycles, we get the error fromthe standard
deviation. And that then goes in as an internal error
at the next |evel.

So when we neasure the sanple two to five
times, that error is used up here. And again we take
the larger of the internal and external error. So
this is happening nmany tinmes and very well accounts
for any random errors.

Say one of those power supplies or the
termnals drifted during a neasurenent. Then that
nmeasur enent woul d be di fferent fromall of the others.
Ckay? And that woul d nmake the standard devi ation
higher. And then the final result would have a | arger
error.

And by neasuring the standards from the
bl anks, those correct for any systematic errors there
m ght be.

CHAI RVAN RYAN: Coul d you give us rough
nunbers on what those three | ook Iike? | nean, is the
bl ank error typically two percent, ten percent? You

know, the standard --
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DR, ELMORE: Well, it depends. A sanple

that is a |lowlevel sanple, say, 10 tinmes 10 %,

CHAI RVAN RYAN:  Yes.

DR ELMORE: -- if our blank is running 2
times 10", we will subtract the blank. And that will
give us 8 tines 10, but we put a plus or minus 100
percent on the blank. So we'll subtract two plus or
mnus two. Ckay? And so that will put a 20 percent
error on our nunber.

CHAI RVAN RYAN: \Where's that?

DR. ELMORE: Right there. And so --

CHAI RVAN RYAN: That doesn't include the
ot hers.

DR. ELMORE: Right. And then all of the
others will get conmbined and larger. So the |arge
subnmitter always dom nates fromthat equation.

CHAI RMAN RYAN:  Ri ght .

DR. ELMORE: | know | have gone through
this quickly, and it's hard to see what is happening,
but | do have sonme data, which | amgoing to show you
in a mnute, that includes sone of all of these
effects, like the problens with | ow sanpl es where
there is a blank problemw th sanples that have high
sul fur and that kind of thing. W wll see sone

actual data in a m nute here.
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Okay. Next. Al right. Now, these, the

checks and bal ances, are the responsibility of the
person submitting sanples to us. And in this case,
t he Yucca Mountain sanples are all of the chemi stries
performed outside of our lab. If we were doing them
in our lab, which is a possibility, we're doing the
chem stry, we would certainly do all of these things.
kay. First of all, the chem stry needs
to be done well so the sulfur content is | ow because

that is our main interference problem And we need to

have sufficient sanples. |f sanples are nuch snaller
than a mlligram it's best to add carrier to themto
bring themup to a mlligram because we're not going

to get a good neasurenment for a sanple that is much
|l ess than a mlligram of chloride.

The submitter needs to check his reagents
because there might be chlorine-36 in any of the
reagents used in the chem stry. And so the user needs
to take sone dead chloride, which, you know, usually
reagent chloride is good enough, and run it through
the same chem stry. And that will tell us if there is
any contam nation in the chem stry.

W need to see nultiple sanpl es fromeach
| ocation. Gkay? Then if that bead of sweat happens

to get in one of them it probably isn't going to get
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inall of them And, of course, there can be sanpling
probl ens, | mean, variations in the rock, for exanple,

t hat m ght cause troubl e when you're | eachi ng out the
chl ori ne.

Mul tiple collection dates i s a good i dea.
Just things change with tine. Possible contan nation
can change with tine. Gkay. Then we invite blind
repeat splits of the sanple.

Two sanpl es, we don't know this, but they
are supposed to be the sanme. They are submitted to
us. We would run them both as independently, as
unknowns. And we |ike to see sanples submitted in
different runs. W run chlorine-36 every 2 nonths or
so. And we can neasure the sane sanple the next tinmne.
And it's a good idea to different to different AMS
| abs as wel | .

What | was going to say is sone of our
users have a big rock or, in particular, | amthinking
of a guy that sends us neteorite, sanples from
neteorites. He has one neteorite. Every run he takes
alittle sanple fromthat same neteorite and reruns it
every tinme. And he knows before we do if there are
any problens. He says, "Hey, ny neteorite didn't cone

out right that run. O course, that doesn't happen

much, but it can happen.
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MEMBER CLARKE: Wthin that group of
threes, the variation between the different |abs, the
hi ghest ?

DR, ELMORE: Well, unfortunately, it's the
one we do least. And we don't actively send splits to

other labs. W occasionally do but certainly not

every run. Unfortunately, I'"mnot sure it's done
enough, but | don't see the data. You know, | don't
really know how nmuch they're doing this. | am not

supposed to know.

But the fewtines that | know about that
we participated in group neasurenents and several
ot her labs do the sane set of sanples, things have
come out pretty well.

MEMBER CLARKE: | guess what | was getting
at, is there a laboratory variation so that if you
have different roons in the sane | ab versus different
| abs?

DR. ELMORE: Yes. This is a very conpl ex
nmeasurenent. And there certainly can be problens.
For iodine-129, which is a fair bit nore conplicated
i sotope to nmeasure, nore difficult i sotope to neasure,
t han chl ori ne-36, we had a probl emw th our standards.
And we didn't realize it until we conpared

measurenents with another | ab. Wen the standard was
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made, the iodine-129 was not in the equilibrium
chemically with iodine. It was used for dilution.
And | ight deconposed it.

So our standard was changing with tine.
And that really stunped us for a while.

CHAI RVAN RYAN: It's a bad thing.

DR, ELMORE: So things |ike that can
happen. Wth chlorine, the chem stry is rmuch sinpler
for chlorine-36. And | don't see that happening. But
that is one reason we do neasure sanpl es.

Now, what we actively do is conpare
standards with other | abs. They measure our standard.
W neasure theirs. W do that every couple of years
or so. For chlorine, this hasn't turned up any
problens at all. And so | think we're in good shape,
Livernmore being the only other lab in the Untied
States that neasures chlorine-36.

CHAI RVAN RYAN: Is that on a nationa
capacity or is it just for Livernore?

DR ELMORE: Yes. And there is a
| aboratory in Australia that we have exchanged sanpl es
with. And so yes. Now, what |I'mreferring to is the
standards. W neasure each other's standards.
don't know of people sending splits to Australi a.

CHAlI RMAN RYAN: | under st and.
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DR. ELMORE: They should be. They should

be.

Okay. Next, please. Okay. Now I'm
showi ng sone data. This is fromJimGC zdziel. |I'm
not sure howto pronounce that nane -- at UNLV. These

are Yucca Muuntain sanples. And we just nmeasured t hem
in the last nmonth. GCkay? And it's three slides
showi ng t he data.

| don't know. |'m showi ng you this not
knowi ng, really, anything about the sanpling. Ckay.
So here we're finding the percent uncertainty versus
the amount of chlorine-36. This is what we are
measuring, the chlorine-36 to chloride ratio, 10*°,
where our blank is running around 1 times 10 *°.

kay. So you see nost of the sanples are
down bel ow about five percent precision. This is our
goal. Okay. And sone of these, we are going to see
why they are higher on the next two slides. Sone of
t hese have poorer precision. Ckay?

But really what | want to show on this
slide is when we get down to below 100 tinmes 10 °*°,
t hen our precision just because we're not getting as
many counts, you know, that internal area that came

fromthe square root of the counts. W're not getting

as many.
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And so our error creeps up here fromabout
100 times 10" down to about 10 tines 10 "**. Then
bel ow that, our blank starts being an issue. And so
these ones that are right on zero, sone of those
maybe nost of those, are chem stry blanks. Al right?
| don't necessarily know --

CHAI RVAN RYAN. |s that why you have to
have a red line that says, "Bel ow detection"?

DR. ELMORE: Yes. Wll, but, you see,
this comes out automatically fromthe analysis. So
t he | owest ones have 100 percent uncertainty. Okay?
And you're right --

CHAI RMVAN RYAN. No. | nean, there's got
to be a line on that graph that says, "Belowthis, we
have no confidence we are reporting real nunbers.”

DR. ELMORE: Exactly. And what we do --

CHAI RVAN RYAN:  And | don't think it's at
zero.

DR, ELMORE: You're right. \What we do, if
a value of the nmeasurenment is |less than about two
times the uncertainty, then we say all we can do is
set an upper limt. And that is what we say in our
report. That is right.

And that nunber is around five. It

depends on -- some run their backgrounds a little
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better than others, but our detection |limt is around
3to5tims 10",

CHAI RVMAN RYAN: Ri ght .

DR ELMORE: But that's nuch --

CHAI RVAN RYAN: That's the red line after
t hat --

MEMBER CLARKE: There's a quantitation
[imt in addition to the detection limt. Usually
it's some multiple of the detectionlinmt, above which
you can assi gn a nunber and bel ow which you really do

DR. ELMORE: Right.

MEMBER CLARKE: Do you do it that way? Do
you report it in terms of --

DR. ELMORE: Yes. | forget the exact --
| think it's actually three tines our uncertainties.
These uncertainties, by the way, if | haven't actually
said it, are one sigma uncertainties. And so if a
nunber is less than three tines three sigma fromzero,
then we woul d consider that just an upper limt.

MEMBER CLARKE: Well, that is the
detection limt.

DR ELMORE: That is a detection limt,
right. Above that, we report nunbers.

MEMBER CLARKE: You report on --
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DR. ELMORE: The errors --

MEMBER CLARKE: -- anything above the
detection limt?

DR, ELMORE: Right. But, you know, we are
reporting what the uncertainty is. So the submtter
can take that to nmean what they |ike.

CHAI RMAN RYAN: And this is just your
nmeasurenent part? This is nothing to do with any
uncertainty superinposed from any errors in the
delivery to your --

DR, ELMORE: Exactly.

MEMBER HINZE: And it's an internal
m xture.

DR ELMORE: Yes. These are all the
| arger of the internal and external errors. W have
not done any correction for a chem stry blank here.
W have done the correction for a | aboratory bl ank.

CHAI RVAN RYAN:  This is what | would call
the instrument error.

DR. ELMORE: Yes, exactly. This is the
instrunent error. Now, the submitter needs to submt
a chem stry blank. |If their chemstry blank is ten
t hen, you know, probably anything | ess than 20 or 30
should be considered the limt, but that is their

responsibility to set that limt.

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

28
CHAI RMAN RYAN: That is a really inportant

bit of information that vyou're only doing one

instrument part. And any errors that are reported on
your instrument part don't take into account any of

t hese other errors.

DR ELMORE: That's correct.

CHAI RVAN RYAN: Ckay. G eat.

DR ELMORE: That's correct.

CHAI RVAN RYAN: You're going to tell ne
why it bounces all over the nap?

DR ELMORE: Yes. W'Il do that. What |
want to inpress on you is you have the instrunent
error. W have a good handle on it. And these ones
t hat have larger errors, we know what the problemis

And we're reporting those |arger errors.
But | think nost of the sanples that are down as five
percent error range, the biggest uncertainty isinthe
sanpl i ng probl em

Vell, what is the source of the
chlorine-36 atonms in this rock? You know, is it bonb?
Is it neteoric? And that, of course, the submtter
has to work that out.

CHAI RVAN RYAN: Well, it's the bead of
sweat, and it's the --

DR. ELMORE: Yes.
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CHAI RVAN RYAN: -- you know, origin of the

source and all of that, honbgeneity, and honbgeneity.

DR. ELMORE: Yes. This has nothing to do
withit.

CHAI RVAN RYAN: | nean, it's six dozen
things. M guess is, as in nost instrunents, the
instrument is the best thing you have got.

DR ELMORE: Yes.

CHAI RVAN RYAN:  And the rest of it can be
anywhere fromwell-controlled to magic.

DR ELMORE: But this is one of the nore
conpl ex of the instrunents out there.

CHAI RVAN RYAN:  You bet you.

DR ELMORE: Two hundred foot beam w de
with 30 power supplies. So, therefore, I'mworking a
little harder to show you they're doing their job

CHAI RMVAN RYAN: Onh, no. That's going very
well, | mght add. Thank you.

DR. ELMORE: Ckay. The next one shows the
uncertainty versus -- the interference rate is the
sul fur-36. And so we can handl e quite nicely now
sanples with under 10,000 or so interference rate.
And, for sure, these two sanples up here have a high
uncertainty because of the high sulfur rate. And so

we didn't do very well on neasuring those.
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CHAI RMVAN RYAN: |I'mstruggling with cane

out "quite nicely" because down near the | ower

nunbers, you have got lots of uncertainties that are

DR ELMORE: Ckay.

CHAI RMVAN RYAN: -- north of 40 percent.

DR, ELMORE: Right. Now, a lot of these
-- see, | really need a three or four-dinmensional plot
here to show you, but nost of these sanples here, a
| ot of these, were the ones that had the |ower ratio
fromthe previous slide. GCkay? And --

CHAI RMVAN RYAN: So you haven't factored
out just the sulfur error?

DR. ELMORE: Right, exactly. This is al
the data. M three plots that |'ve got here show all
of the data. You know, what you can do is you can
| ook at this one here. It's about 61 percent error.
You can find that point on the other plots if you
want .

The point is that nost of the sanpl es have
a manageabl e anmount of sulfur. The few that don't end
up with larger errors. W don't have any up here with
30, 000 counts per second sul fur that have a 5 percent
error. That's not happening. These get a big

uncertainty because of that. And nostly it's because
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there is a contribution towards signal fromthe
sul fur-36. And that varies with tine.

CHAI RMAN RYAN. So what's your criteria
for sul fur when you' re asking to sanple? Bel ow what?

DR. ELMORE: Well, it ends up being about
a part per mllion sulfur is where we have trouble.
See, unfortunately, sulfur-36 is only 10* abundant.
It's .01 percent of sulfur.

CHAI RMAN RYAN:  Ri ght .

DR. ELMORE: And so the part per mllion
translates to part in 10 sulfur-36, but that is
still five orders of nmagnitude above our background.
We can handle that five orders of nagnitude. W can
handl e our detector because our detector gives a
different signal for sulfur and chlorine. And that
lets us handle pretty well up to about 10,000 a
second.

And so we actually subtract a background
that is linear with the sul fur.

CHAI RVAN RYAN:  Just so |'mclear, David,
| want to understand these. Are there very large
errors that have nothing to do with the sul fur?

DR ELMORE: Yes, yes.

CHAI RVAN RYAN: Those two would stay in

the ' 70s for other reasons?
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DR, ELMORE: Exactly.

MEMBER HI NZE: Those would be in this
error rate shown?

DR. ELMORE: Yes. And the previous slide
and the next slide show the other reasons we have.
And the previous slide showed a Ilot of |ow
chlorine-36. So we didn't very many counts. Those
have large error because of the |ow anmount of
chl ori ne- 36.

And the next slide, if we can nove to
that, here we now have a problem with |ow beam
current. GCkay? This is essentially the sanple size.
If the sanple is really snmall, we're not going to get
much beam out of it. Okay?

And this last batch, this is alittle
unusual . This last batch, we had a lot of really
smal | sanples. And the beamcurrents are way | ow.
And t hese produced a big error down here.

And we can handle them Wth pretty |ow
beamcurrents, we can handle them But when they get
ri ght down under 100 or a few hundred nanoanps, then
there is a problem

So these two over here were the high
sul fur and either sulfur or low chlorine-36 content.

CHAI RVAN RYAN: See, when | |l ook, | guess
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I"mtrying to find the other points in the previous
graphs. | don't know how to do that. | nean, I'm

| ooki ng at those two high points, and where are they
in the other graph. There's nothing in the 95
percent. | guess it is on the chlorine-36 one. |Is
that right?

DR ELMORE: Yes. | think one of those
points was actually off scale on one of the other --
the part with the high sulfur, and it didn't showit.

CHAI RMVAN RYAN: |I'mjust not tracking
which one. | nean, if | |ook on the second sulfur, if
you coul d back up, there's a spot right there under 40
percent on the right side.

| s that data poi nt supposed to show up on
anot her graph sonewhere? | don't see it.

DR. ELMORE: Yes. There's one point |
know didn't show up on the other graph, and that's
because it was off scale. And | didn't want to adjust
the scale to get themall on there.

CHAI RMAN RYAN: It's just real hard to
foll ow and suggest. | can't follow one or the other.

DR. ELMORE: Yes. But I'mnot really
i ntendi ng you to do that.

CHAI RVAN RYAN:  Ckay.

DR, ELMORE: |'mjust showi ng that --

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

34
CHAI RVAN RYAN: Well, you told nme | coul d.

DR. ELMORE: Yes. Ckay. You're right.
But the thing is we have the high sulfur. W have the
| ow anpbunts of chlorine-36. And we have the snal
sanpl e size. Those are the three things that give us
| arge uncertainties.

CHAI RVAN RYAN: One thing that's not clear
--and it is | think an inportant part of uncertainty
analysis. And let's just for the sake of the argunent
say that anything below 5,000 is good with regard to
sul fur. Anything below -- pick a nunber --

DR ELMORE: Ckay.

CHAI RMVAN RYAN: -- with chlorine, the
chlorine ratio is okay.

DR ELMORE: Ckay.

CHAI RVAN RYAN:. And anyt hing bel ow -- |
don't know. Pick a nunber here, whatever you |ike.
But what happens at these higher values is things
bounce around a lot. And, you know, you woul d expect
if you really get better as this analyte increased,
then you woul d see it snooth out.

DR ELMORE: Well, but the --

CHAI RMVAN RYAN: Now, | see this range of
hi gh points down here as a detection limt problem

But what | don't see is that this curve doesn't get
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snooth. This bounces all over the place from say,
250 on up to 1, 500.

DR. ELMORE: Right.

CHAI RVAN RYAN: Now, | understand there
are conpeting issues.

DR. ELMORE: Right.

CHAl RVAN  RYAN: But how do | have
confidence in this when | don't know what is causing
this to bounce around? So, | nean, for exanple, if |
said, what is the average uncertai nty between 500 and
2,000, I would take an average of those nunbers.

DR, ELMORE: Yes. Well, as | say, | can't

CHAI RMAN RYAN:. That's what | propagate.

DR ELMORE: | can't do a five-dinensiona
di splay on the screen.

CHAI RVAN RYAN: Right. Maybe |I'm being
unfair for that reason

DR. ELMORE: Right.

CHAIRMAN RYAN: |I'mjust trying to
understand it.

DR. ELMORE: Yes. W give the submtter
the spreadsheet that has all the details of these
neasurenents if they choose to use it. And they can

t hen see why.
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Every one of these is high for a reason.
Okay? And | ooking at the spreadsheet, they can see
whether it's low, chlorine-36 | ow, or high sulfur-36,
or | ow beamkerner froma snall sanple. Those are our
t hree bi g probl ens.

CHAI RVAN RYAN: On your end.

DR, ELMORE: On our end, right. And so
the submitter can see where the problemwas and --

CHAI RVAN RYAN: But the real secret is
when they propagate the error, they've got to
propagate it in a way where that error translates to
t he answer.

DR ELMORE: Yes. | nean, it's a --

CHAIRVAN RYAN: It's a ratio of
chlorine-36 to chlorine stable plus or mnus sone
percent age - -

DR. ELMORE: Right.

CHAI RMAN RYAN: -- accounting for all of
t hose things and the wong sanpling error.

MEMBER CLARKE: Well, if you had the 20
nmeasurenents, basically 20 neasurenents, you could
come up with the uncertainty on that.

DR. ELMORE: Yes, exactly.

MEMBER CLARKE: If you cone up with an

uncertainty that's greater than a few percent or ten
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percent, then you don't use those in the analysis. 1Is
t hat what you woul d suggest?

DR. ELMORE: Yes. Well, that's right.
And so if the submtter gets back a report that has
uncertainties of 40 percent to 100 percent, those
sanpl es probably they should weed out and because
there were --

CHAI RVAN RYAN: Ch, | woul d suggest just
t he opposite, that they be included.

DR ELMORE: Ckay.

CHAI RMAN RYAN: That's an uncertainty of
the overall system that must be included. Weding
themout is a horrible thing.

DR, ELMORE: Well, fine. But they need to
be weeded according to their uncertainties. |If
there's a big uncertainty, they shouldn't count it
very much

CHAIRMAN RYAN: No. |If it's a big
uncertainty, they should include it because it's a
measure of system uncertainty.

DR, ELMORE: Ckay. Well --

CHAI RVAN RYAN:  You know, they're trying
to nmeasure an analyte in a sanple and just saying,
"Well, | followed the detection |linmt" or maybe that

gives you a real, true, effective detection limt for
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the whole process. Tossing out data is generally a
bad i dea.

DR ELMORE: Yes. Well, we never throw
away anyt hi ng.

CHAI RVAN RYAN: Ch, | know.

DR. ELMORE: The submtter gets --

CHAI RVAN RYAN: But, | nean, just ignoring
some and accepting sonme because the anal ytical work
was theoretically better on some, rather than others,
that's a risky slunp, | think.

MEMBER HI NZE: But the uncertainty tells
you that something is wong in the nmeasure.

DR. ELMORE: Right, exactly. Now, if none
of these sanples --

MEMBER HI NZE: I n this whol e process.

CHAI RVAN RYAN: Well, in the instrunent
part, which is what we're hearing about so far.

MEMBER HI NZE: Yes, but it may be because
you have a high sulfur that is not practically taken
into account. And that's a part of the sanple and
sanple collection and sanple preparation, as
understand it.

DR ELMORE: Yes. |If we know what caused
the uncertainty, then they don't have to worry about

that coin too much if it's off where it should be.
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Where they have to worry is if we report a five
percent precision neasurenent and when they plot it
with their other sanples, one of themis way off in
left field, that is when the bead of sweat got in
t here, sonething we don't have any control over. And
that sanple, yes, should be left there to show t hat
there are ot her problens.

MEMBER CLARKE: | think we are nmaking a
di stinction between the instrunent limt, which is
runni ng the sanples w thout any interferences or any
conplications, what is wusually called a nmethod
detection limt, where now you're running actual
sanpl es. You've got other things going on.

CHAI RMAN RYAN: And the systemerror is
obvi ously the conbi nati on of both. And it's only when
you understand every conponent of system error that
you real ly understand uncertainty.

MEMBER CLARKE: |f | understood what you
said to Mke's earlier question, you point to sone of
the different graphs that are all the same sanpl es.

DR ELMORE: Yes.

MEMBER CLARKE: So if you nunbered those,
you woul d be able to nmatch them up

DR. ELMORE: Yes, yes. Good point. W

coul d have done that. And if anybody here would |ike
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to see the spreadsheet of the raw data, you know | can
provi de that.

CHAI RMVAN RYAN: That woul d be hel pf ul

actual ly.

DR. ELMORE: And | think there is only one
poi nt that was off scale onthis plot. | think it was
-- | don't know. |1'mnot sure right now.

CHAI RVAN RYAN: It doesn't really matter.
| f we can get the spreadsheet, we can figure it out.

DR. ELMORE: Yes, exactly. Okay.

Then | have a couple of conclusions to
make here. GCkay. AMS is a conplex analysis tool.
And, really, it takes the physics departnent, where we
have ten enpl oyees and to keep the thing running and
two Ph. D. physicists running the accelerator. So it's
a very conpl ex tool

W make a very active use of standards and
bl anks. W neasure thema lot. That hel ps us
identify any problens in the system A conplete error
analysis usually identifies sanples with problens.
kay?

These are problenms in the neasurenent.
And | say "usually." There are other things | didn't
tal k about here that can be problens, |ike m xing of

sanples and stuff. And it happens but pretty
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i nfrequency. Maybe once a year we get a sanple that
got m xed up in the | oading or sonething.

So there are other problens that don't
show up here. And, you know, sone of those wll be
showing up with the splits sent to us and other |abs
or just two sanples sent to us. And so it's a
responsibility of the user to submt nultiple sanples
in blind split repeats.

"1l be glad to take any ot her questi ons.
That is what | had to present.

MEMBER HI NZE: Rut h?

MEMBER WEI NER. Thank you for a very
interesting discussion. | just have a coupl e of
guesti ons.

How does t hi s net hod conpare i n preci sions
and resol ves and uncertainty withif you just triedto
assay chlorine-36 radiologically?

DR. ELMORE: Ckay. The half-life of
chl orine-36 is about 300, 000 years.

MEMBER VEEI NER: So you get a very weak --

DR. ELMORE: Very weak signal. |If you
counted for nonths on one sanple, if it was a |arge
sanpl e, you m ght be able to see. Davis and Schaeffer
tried to do this in the '50s, actually. They

predicted chlorine-36 would be produced in the
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at nrosphere. And they tried to neasure it with decay
counting but failed. And so that's really out of the
guesti on.

MEMBER WEINER: So this is, really, only

t he nmet hod of choice, then, --

DR ELMORE: Well, let ne --

MEMBER VEEI NER:  -- the only nmethod you can
use?

DR, ELMORE: Well, let ne say the

standards were counted by decay counting. Ckay?

MEMBER CLARKE: We could use | CP NMS, but
according to what you told us in the beginning, this
was at least 1,000 tinmes in |ower detection limt. |
think that is parts per trillion pretty much.

DR ELMORE: Yes.

MEMBER VEI NER. Yes. That was ny next
guestion. Wat if you used ICP NM5? Could you --

DR ELMORE: It would have the sane
problemwith the sulfur. And the sulfur is about five
orders of nmagni tude hi gher than our background si gnal .
It takes the high enerqgy.

| didn't nention that there are two thi ngs
that you need the high energy, this big accel erator,
for. One is to separate the sulfur fromthe chlorine.

W do that from the basis of energy loss in our
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detector. That only works with nany MEV of enerqgy.
And the other is destruction of nolecules. There can
be ot her nol ecul es of mass-36. And so these would be
problenms with | CP NMS

MEMBER WEINER  So you really have
narrowed down to a method that isolates the CL-36
And t hat was why you can't --

DR ELMORE: That is correct.

MEMBER VEI NER: M ot her question is, who
supports this?

DR. ELMORE: The National Science
Foundation Solid Earth Sciences. W have bl ock
funding fromthem Mst of the work we do is the in
situ produced <chlorine-36 and other nuclides,
brom um 10, al umi num 26, in rocks on the surface of
the Earth to nmeasure exposure tine of the rock so we
can date volcanic eruptions, earthquakes that wll
expose rocks to cosmc rays, glacial nmarines, and
| andslides. That is nmost of our work.

MEMBER WEI NER:  When peopl e send you
sanpl es, do they pay for the anal yses or do you
support that?

DR ELMORE: Yes. |If it's research
sanples with the types of research the NSF funds, then

we charge half-price still. And the other half really
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comes fromour block grant.

And for sanpl es such as Yucca Mountain, if
that's not considered just basic research, then we
charge the full price, which is about $400 a sanpl e.

MEMBER HI NZE: Al | en?

VI CE CHAI RVAN CRCOFF: I n your talking, you
alluded to a nunber of radionuclides that you
nmentioned. | mnean, we focused on chlorine-36 but
iodine. You just nentioned sonme others. How long is
the list of things that this will make? | mean, is it
along list or --

DR ELMORE: SiX.

VI CE CHAI RMAN CROFF:  Ckay.

DR. ELMORE: There are six isotopes we
neasure. And we usually spend a week or two on each
one. And so it takes a few nonths to cycle through
all of them

VI CE CHAI RVAN CROFF: Okay. Thanks.

MEMBER HI NZE: Dr. Ryan?

CHAI RVAN RYAN: Has anyone reported that
you know of a conpl ete anal ysis of sanpling error and
system error over a large, integrated nunber of
sanpl es?

DR. ELMORE: No. June Fabryka-Martin was

very active in our data analysis, these sanples in
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particular. And she had a good body of data on Yucca
Mountain. | don't know that she has published that,
but she would be the one to do it.

CHAI RMVAN RYAN: Yes. Well, | guess you
can tell by ny questions | have been struggling with
understanding a few basic things. On the instrunent
side, which | really appreciate your insights, there
isaredline. Belowthe red line, you don't have any
confidence in an answer.

DR. ELMORE: Right.

CHAI RVAN RYAN:  \Wherever you want to draw
it, for whatever reasons, that is --

DR. ELMORE: | nean, there are really
three red lines --

CHAI RVAN RYAN: Exactly.

DR. ELMORE: -- shown by the three plots.

CHAI RMAN RYAN: So, you know, if | have a
known sanple, | can tell which red line | amreally
focused on. If | get a field sanple, the weakest of
the red lines; that is, the one highest up on the
x-axis, is the one | have to draw

So it would be interesting to try and
figure out howto take field sanples. And you need,
you know, obviously nore than three or four or six.

You know, you need hundreds to really do a good job to
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say what were the field sanpling errors and then what
were the instrunment errors assum ng some detection
limts and on the other issues, which you very well

di scussed, and do a systenmatic error for all of these
sanpl es and then a systematic error for the coll ection
of sanples before you can really say or interpret
t hese rati os.

| mean, everybody typically reports an
i nstrument error when they say, "Ch, the error of a
gamma spec is X percent of cobalt-60." Wll, you
know, that's the instrunment. That's not the system
error that got you to the sanple that you want the
anal yte for and that those are typically the sanpling
probl enms dwarf the instrunment problens.

DR ELMORE: Yes.

CHAI RMAN RYAN: I n al nost every case |
know of, that's true. So how do we put all of this
t oget her? What woul d your recomendation be to --

DR ELMORE: | think it's true that the
Yucca Mountai n studi es neasure many sanples of the
same fromthe sane source

CHAI RVAN RYAN: Many? "Many" being 507
Twenty?

DR ELMORE: Well, June did hundreds.

CHAlI RMAN RYAN: Hundr eds.
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DR ELMORE: W're sure. But, sure, |
think -- well, these sanples fromUNLV, | think here
we saw so many that were below the red |ine because |
think they are trying new things. Okay? They're

trying small sanples in places where there are rea

| ow rati os.

CHAI RVAN RYAN: Fair enough.

DR ELMORE: But | think a ot of the work
June did -- there weren't so many below the red |ine,
but, at any rate, | think even that, even this recent

data, that there are certainly tens of sanples that we
got good neasurenents on. And | suspect that a | ot of
those are fromthe sane site.

And so then you can pop those in and | ook
at the distribution. And that distribution for sure
will have a wi der range than five percent.

CHAI RVAN RYAN: And that is the rea
error?

DR ELMORE: That is the real error.

CHAI RMAN RYAN:. That's what | keep
reaching for --

DR ELMORE: Yes.

CHAI RMAN RYAN. -- to get to hear much
about .

DR ELMORE: But | think AMGis a
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conplicated enough neasurenent tool that you m ght
conclude that a lot of that error came fromAMS. And
| amtrying to lay to rest that isn't true.

There certainly are problens, but when
t hose problens occur, we can identify them W can
say, "This sanple didn't get neasured wel| because of"
such and such a problem And we do.

For the person who doesn't want to | ook at
that spreadsheet, we tell them why. Wenever any
sanple is over five percent precision, we them why.

Let nme say t here have been studies of, for
exanpl e, glacial marines, where we neasure |ots of
boul ders on the mari ne exposure age. And there have
been cases where they all agree to within three to
five percent over a field of rocks. And it's
unbel i evabl e.

So what | amsayingisthis -- andthisis
what we are funded for. And it works really well.
And so it's possible to have a |ow scatter of data
fromfield sanples, but the trouble is |eaching rocks,
which is what we're doing nostly in Yucca Muntain,
there are different sources of the chlorine-36 and
di fferent rocks or different anounts of |eaching wll
give you different answers. And then that puts a

spread in the data.
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CHAI RVAN RYAN: And, again, | think we are

agreeing that the sanpling uncertainties, you know,
right fromgetting the sanple to the chenmistry on the
sanple and all of that, is probably a much bigger
error than what you are docunenting to us.

DR ELMORE: That's the bottomline from
nmy tal k.

CHAI RMAN RYAN:. |'m guessing that. So,
you know, we're taking that away. But what we really
need to understand if the interpretation of this data
is valuable is, what is the real uncertainty? Wat is
the systemuncertainty?

DR ELMORE: Yes.

MEMBER CLARKE: So you have hel ped ne
reshape ny question. Thank you.

DR, ELMORE: Well, if you haven't had Fred
Phillips give a presentation here, he m ght be the --
he's the world expert in chlorine-36 fromthe geol ogy
point of view and hydrology. He's a hydrol ogist.
He's done chlorine-36 with me since day one. And Fred
would give a nice presentation from that point of
view, | think.

CHAI RMAN RYAN: Thanks. That's a good
suggesti on.

Jim sorry. Thank you.
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VMEMBER CLARKE: | share M ke's concerns.

| started out on the chemical side. So |I'musing
different words than he is, but, you know, this
overall what he's calling system error and what |
woul d call method detection limt. And |I'meven a
little concerned about recordi ng above the detection
[imt because all the detection linmt tells you is
it's there. It doesn't tell you how much is there.

Normal |y there is an area of uncertainty
until you get to a point where you -- you know, what
you are doing is not wunusual. | haven't heard
anyt hi ng about the detection limt.

Al | en asked you about ot her radi onucl i des.
You said there were six?

DR. ELMORE: Yes.

MEMBER CLARKE: You could theoretically
tune this to anything? |Is that right?

DR. ELMORE: Well, we neasure
radi onucl i des because they are what is rare in nature,
not because they're radioactive and other isotopes.
And we've tried technetium for exanple. But the
problem is the isobar, the equivalent of the
sul fur-36. They swanp us.

W' re building a newbeamline. So we are

starting to work on new i sotopes, but each one is a
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maj or devel opnent .

MEMBER CLARKE: Yes. | was just talKking
about the technique in general. Qbviously you would
have sour ces of i nterference for di fferent

radi onucl i des. You would have to deal with those, but
in principle you could apply the standard to
radi onuclide. You would just have different --

DR. ELMORE: In principle.

MEMBER CLARKE: You woul d have different
uncertainties.

DR. ELMORE: In practice, we have been
doing this for 30 years. And we have tried |ots of
ot her ones and failed so far. But there are sone that
are prom sing we're working on.

MEMBER CLARKE: And how do you renove the
sul fur?

DR. ELMORE: How do you renove the sul fur?

MEMBER CLARKE:  Sul fur.

DR, ELMORE: COkay. Well, first of all, in
the chemistry, by precipitating silver chloride and
redi ssolving in anmmonia, the sul fur doesn' t
precipitate. So you do that several tinmes and --

MEMBER CLARKE: It's a chem cal
separation?

DR. ELMORE: So it's a chemical. That's
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the first one. Then the other is the detector. The
rate of energy loss in the gas in our detector for
sul fur and chlorine are different because of the
different atomc nunber. And that gives us a
different signal. And this is a standard nucl ear
physi cs technique. So we need both of those to renove
t he sul fur.

MEMBER CLARKE: And that is typically done
by the person sending you the sanple?

DR. ELMORE: The chem stry.

MEMBER CLARKE: And there is --

DR. ELMORE: The first step, yes.

MEMBER CLARKE: Have you listed the
vari ation?

DR ELMORE: Well, for sure, sone
submtters are better able to renove the sul fur than
others, but we're now able to handle pretty high
sul fur. That 10 to 20 thousand count-per-second limt
we have now used to be 2 or 3 thousand. So we have
i mproved our mneasurenent technique by an order of
magni t ude.

And so nost sanples are okay. [It's not
usually a problem The ones that are a problem are
where we don't work in a class 100 clean room and so

we get -- one little dust particle can wi pe out a
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sanple with the sulfur. So we occasionally get high
sul fur ones.

MEMBER CLARKE: Thank you. Very
interesting presentation.

MEMBER HI NZE: The thing is, let me ask it
alittle differently regarding this whole systemif
you will. W have the sanple collection. W have the
chemical proliferation. And we have the actual AMS
neasur enent .

| know that you are very interested and
PRIME is very interested in making certain that the
results of these are scientifically interesting and
justifiable. But there is this potential for a
di sconnect between those three el enents.

Do you hold courses in hel ping people to
under stand what your problens are in neasurenent so
that the sanple collection and the chemni cal
preparation really keep in mnd what is the end
product down here in terns of actual neasurenent? |Is
that sort of thing done?

DR. ELMORE: W host visitors pretty
often. And we're glad to share our chem ca
preparation procedures we have witten up. W share
t hose openly to anybody.

And our sanple submtters learn very
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qui ckly the sul fur problem the sanpl e size issue, and
the detection Iimt. | nmean, they learn those three
pretty quickly; if not before their neasurenents, at
| east after their first batch of them

So, you know, | don't think there are
enough new users out thereto really have a class. W
would. In fact, we are planning to start doi ng that
for the geology users for the in situ produced
nucl i des that are nost of our business. W're talking
about we started having a class on that, kind of a
wor kshop.

| mean, thereis a conference, accel erator
mass spectronetry conference, every three years. And
there are a lot of interactions there on discussing
t hese probl ens.

MEMBER HI NZE: One of the nmjor problenms
that you have is the sulfur. And | think vol canic
peroxide. | think of sulfur. There is a |lot of
sulfur in volcanic rocks. Do you find the
uncertainties higher in measurenents that are made in
vol cani ¢ rocks than you do in others? Do you have any
feel for this?

DR. ELMORE: | think there's no real
correlation between the anmount of sulfur in the

original sanple and the sulfur in the sanple we run
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| think the chemi stry is adequate.

The sulfur we see | think is nore from
bl unders and that dust particle there or not doing the
chem stry right. | nean, sonetinmes the first tine the
subnmitter sends us sanples, there is sulfur in them

But | think that that is not an issue
really, how much sulfur is in the original sanples.

MEMBER HI NZE: Do you have better
consi stency of the results when you actually do the
sanpl e preparation itself?

DR. ELMORE: No. Qur technician can give
us sanples that are as high in sulfur as anybody on
occasi on.

MEMBER HI NZE: Okay. W have just a few
nmonments. | will open this up to anyone in the
audi ence who has a question for Professor El nore.

MR. HAMDAN:. David, | have a question.

CHAI RVAN RYAN: Pl ease come and sit at the
desk and tell them who you are just because of he
m crophone probl em

MEMBER HI NZE: Use the m crophone.

CHAI RVAN RYAN: Tell us who you are, too.

MR HAMDAN. |'m Latif Handan with the
ACNW st af f .

David, | just wanted to ask you -- | don't
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knowif thisis in the scope of your representation or
not, but still you nentioned you did sonething for
Yucca Mountain, either present there or if you have an
expert opinion on the subject as to whether or not
thisis all that we know, Yucca Muntain, whether this
nmet hod, the chlorine-36 nmethod, is a good enough

nmet hod to get you a good nunber for the --

DR, ELMORE: Yes. Wll, you're asking a
physi cs professor, not a hydrol ogi st or a geol ogi st.
| mean, we know where the source is of the
chlorine-36. The subsurface sources of chlorine-36
come fromdecay of uraniumand thorium which produce
neutrons that make chlorine-36. And we can predict
how much of that there should be. And it's a pretty
| ow nunber, usually less than 10 tinmes 10*. Ckay?

So anything above 10', which is right
down near our detection limt, anything higher than
t hat nmust have cone fromthe surface. GCkay? Neither
can be conbination. That occasionally will happen,
but that isn't going to usually be the problem

It has to cone from production in the
at nrosphere, production on the top neter of the Earth's
surface, and production fromabove-ground bonb tests.

Those are really the three sources. And

so if you're finding chlorine-36 down under, it's got
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to come fromone of those. Al right?

And the production since it's a
300, 000-year half-life, the production in the
at nrosphere and on the surface of the Earth, that's
been happening all along. And so the nunbers you see
that range up to about 1,000, you know, all that's
telling us is the travel tine fromthe surface to the
bel ow ground sanpling depth took | ess than a few
hal f-lives, let's say less than a mllion years or
| ess than half a mllion years.

Ckay. But anything you see above 1, 000
times 10*° nust have conme from the bonb tests. And
"' mnot too know edgeabl e about all of the work that
has been done on that, but it's my opinion that if you
consi stently see sanpl es above 1,000 tinmes 10" in one
pl ace, that neans chlorine-36 from the bonb test,
whi ch nmeans the | ast 50 years, is getting down there.
So | don't know of any higher-level sources of
chl ori ne- 36.

And for sure, you know, if you | each nore
chl oride out of the rock, then you' re getting nore of
the lower-level chloride that was originally in the
rock that only had chlorine-36 fromthe neutrons. So
if you |l each nore, that's going to | ower your nunbers

because you're diluting it with the old chloride.
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So if there are any sanples at all that
were wel |l above 1,000, it seens to ne that has to be
fromtransported by water in the |ast 50,000 years.

And that's ny feeling fromwhat | know
about the subject. And | don't claimto be a rea
expert.

MR. HAMDAN: Yes. | was thinking just in
terns of the passage of the nmeasurenents, uncertainty
in the sanpling and the nmeasurenent itself, how that
is relevant to the passage.

DR. ELMORE: Yes. Well, the vast npjority
of our sanmples -- and | think this data |I showed you
had nore with higher uncertainties than we usually
have because they were special sanpl es.

Most of our sanpl es have had uncertainties
at around five percent. And so, you know, if it's
1,000 plus or mnus 50, that's a pretty small range.
And so if you are seeing sonme sanples that are a few
t housand, for sure that wasn't because of our
nmeasurement. That's --

CHAI RMVAN RYAN: But again, that's the
i nstrument error, which, you know, | nmean, | still say
that is not a neasure of error of the sanple.

DR. ELMORE: Right.

CHAI RVAN RYAN: It's a neasure of error in
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t he i nstrument measurenent.

DR ELMORE: But how could there be errors
in the sanpling that give you -- if you neasured a
sanpl e that was, say, 5,000 tinmes 10*°, it woul d have
to be contam nation from sone source of --

CHAI RVAN RYAN: Sure, right.

DR ELMORE: -- of chlorine-36.

CHAI RVAN RYAN: But without systematic
docurnent ati on of that, we're guessing.

DR ELMORE: Yes.

CHAI RVAN RYAN:  We're just naking a guess.
That's ny point. You know, nobody has really taken
this on as a real systematic error analysis. You have
confirmed that at |east.

DR LARKINS: You nentioned earlier that
t here was sone conpari son of bl anks for using the sane
t echni que between your lab and the Australian |ab.
What was the variability in the neasurenent of those
bl anks, standards?

DR ELMORE: Well, both. | mean, it is
appropriate to | ook at both standards and bl anks.

DR, LARKINS: Yes.

DR ELMORE: The standards we're now
agreeing to better than five percent. |In fact, |

think it's one to two percent as we're agreeing on the
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standards anong the | abs. And so that certainly isn't
a big issue.

CHAI RVAN RYAN: But is that a fair test as
you have been | ooki ng at the same standards now back
and forth for years? Wat would happen if, for
exanpl e, sonmebody gave you a split of a known sanple
and sent it to both of you, one that didn't agree
within that two percent? It's a different question.

DR ELMORE: Wen we neasure the
standards, we neasure many nore tinmes. And there are
hi gher-1 evel sanples. So we can do that to one or two
per cent .

The unknowns, you know, the best we woul d
probably | ook for would be five percent. And the
sanpl es we have conpared, | didn't bring any data to

show you but have been on the order of five percent.

So --
CHAI RMAN RYAN: That's the best you --
DR ELMORE: So we --
CHAI RMAN RYAN: \What is typical?
DR. ELMORE: Yes. Typical conparisons on
chlorine-36 -- now, other nuclides, like iodine, it

woul dn't be so good, but with chlorine, 5 percent
agreenent. GCkay. But to one sigma error, you're

going to have a few that m ght be ten percent
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different, but five percent is | think a reasonable
uncertainty to be putting on it.

That's one of the reasons we don't
neasure. W don't try to nmeasure to better than five
percent because if we nmeasure a lot of splits with
Li vernmore, probably on average they woul d agree to
about five percent. Neither of us are going to try to
do better than that.

MEMBER CLARKE: | think the other point
is, what is the value of the standards, the standards
made at very low ratios?

DR ELMORE: W neasure standards that
range from about a 100 times 10 ™ up to 40,000. We
have set up with, actually, a 40,000 standard, but our
typi cal one is 8, 000.

MEMBER CLARKE: And do you get the sane

precision at the low |levels as you get at the high

one?

DR ELMORE: Yes.

MEMBER HI NZE: Well, thank you very rmuch,
Davi d, for an excel | ent presentati on, very

informative. You have been very helpful to us. W
really do appreciate it.
Wth that, we will nove directly into an

updat e on the chl ori ne-36 studi es of the Departnent of

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

62

Energy. Drew Coleman will be making the presentation
for DCE. And, if | understand correctly, this is
concerning the validation report of the DCE that is
pendi ng and that we are all | ooking forward to seei ng.

DR. D. COLEMAN:. Yes. Thank you for this
opportunity to address the ACNW | appreciate it. |
don't like to follow up people like David with a
bureaucrat, but 1'll see what | can do here.

| "' ma geol ogi cal engi neer by training and
a geol ogi st by experience. |'ma bureaucrat for the
DCE. |1'ma task manager, a saturated zone manager,
uni versity task manager, and a USGS t echni cal nonitor.

CHAl RMVAN RYAN. Drew, if | may just --
we're going to hook up sone folks in who wanted to
l[istenin. So we will just let that happen.

DR. D. COLEMAN. Cxay.

CHAI RVAN RYAN:  And we'll pick that right
up. Sorry. W should have gotten that done ahead of
tinme.

(Pause.)

CHAI RVAN RYAN:  Good norni ng.

MR. FI TZPATRI CK:  Good norni ng.

CHAI RVAN RYAN: Just to conpl ete our
record, could you tell us who is on the phone and who

you are with, please?
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VR FI TZPATRICK: This is Charles

Fitzpatrick, Nevada.
CHAI RVAN RYAN:  Ckay.

MEMBER HI NZE: Thank you very nuch,

Charl es.

CHAI RVAN RYAN: Can you hear us all right?

MR. FI TZPATRICK: Yes, | can hear you
fine.

CHAI RMVAN RYAN: Ckay. Fire away, Drew.

DR D. COLEMAN. Ckay. So |I'm Drew
Coleman. |I'mfromthe Departnent of Energy. And I'm

giving a presentation entitled "Update on Chl ori ne-36
Studies."

Now, David talked a little bit about sone
of the parts of the study, but parts |'mgoing to talk
about are what | call the USGS/ Los Al anpbs conflicting
reports portion and where that is.

There is also a followon, UCCSN
cooperative agreenent study, that 1'Il talk about.
And when | tal k about the USGS part, that was actually
a consortiumof the USGS-Law ence Livernore with Mark
Caffee, who was nentioned by David, and sone ACL
people. But the USGS | ed the study in my view.

And the Los Al anps part, it would be June

Fabryka-Martin's early work and then sonme foll ow on
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work by a guy nanmed Bob Roback that worked on that.
And the UCCSN work is JimGCi zdziel as a chem st; Fred
Phillips as the, | guess, chlorine-36 guru on the
effort; and Jean Cine, who has done sone sanpling and
sonme activities prior on the project and was sort of
their sanpling lead for their UCCSN effort.

So you fol ks have had a presentation on
this subject. | think it's been a few years ago. And
there is not really a lot to say, but I was going to
go over the history just briefly and if you' ve got
guestions | guess try to answer them during the
guestions part.

In 1996, the TBM was mne in the
exploratory studies facility. And systenmatic sanples
and feature-based sanples, which focused on, say,
faults or fractures or other Kkinds of features,
followed the TBM in sonme cases right behind it, in
sonme cases followed on maybe after a few nonths had
gone by. But those were the systenic and
f eat ure- based sanpl es that June did some chl orine- 36
nmeasurenents on and reported the early chlorine-36
results.

The chl ori ne-36 testing, there had been an
assertion that a layer of non-welded tuffs, the

Pai nt brush non-wel ded units or the Paintbrush Tuffs,
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t he non-wel ded units, provided atin roof or some sort
of a barrier to infiltration and that it was |ikely
that no infiltration nade it through those.

And so the bonb pul se chl ori ne-36 readi ng
bel ow those units in the repository horizon was an
interesting result. Now, the word "localized" that
appears in that third bullet is a key word.

No one asserts that there's any nore than
just a few localized areas where there are fast
pat hways, as indicated by the data that we have
collected. But there were a few at the Sundance
Fault, at the Drill Hole Wash Fault | ocations, which
is where studi es have sort of focused.

Now, the fracture mneral, we continued
wi th t he excavation through the ECRB. And peopl e have
| ooked at chlorine-36 in there. 1 think there have
been a few hits.

So, with these bonb pul se hits, these few
fast pathways, the DOE chose to fund a validation
study and have anot her organi zation other than Los
Al anos take a look at the results and see if they
could replicate it. And that was a decision | didn't
participate in, but it was a decision that was nade.

Now, there is a typo on this |ast bullet.

It says, "Lawence Livernore National Laboratory was
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funded to provide a nmeasure of oversight." That
shoul d read, "Los Al anps" because we wanted to keep
the Los Al anpbs, who had made the original bonmb pul se
report, in the study.

So next slide. The USGS devel oped this
sanpl i ng methodol ogy, and they were worried about
contam nation. This was |long after the TBM had gone
through and there had been sonme wall washing and
t hi ngs.

So they decided to drill core holes. And
they drilled 50 core holes. They drilled 40 of them
4 neters deep into the Sundance Fault area, where one
of the hits had been reported, and another 10 in the
Drill Hole Wash area, which was in the north ranp and
wasn't so nuch of a repository horizon, but they
drilled some there because there had been hits there
al so. And they focused on that.

Two neters, it was the furthest back in
the wall to sort of minimze assertions of
contam nation. And they worked with Mark Caffee. And
he | eached those sanples. And he reported very | ow
| evel s, |l ower than any that have been reported by Los
Al anos. And they started to | ook at his technique.

And he was | eachi ng t he sanples. USGS got

t he sanpl es and then actual ly just sent the sanples in
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bulk to Livernore and let them do all the work from
there on. And he | eached the sanples by crushing them
and rotating themin a drumfor eight hours.

And when people got to |ooking at that,
t hey thought that was sonewhat too aggressive of a
| each. He defended his original work as chlorine is
hard to get out of rock. But in the end, they decided
to perform sone | eaching studies.

And the USGS and Los Alanmps did a | ot of
work to | ook at how | eaching af fected the sanpl es and
what kind of results you got and settled on a nutual ly
agreeabl e path that short passive | each, for exanple,
an hour was desirable as sort of passively genuous,
short passive | each, where you just put the sanple in
the water and let it |each for an hour and then take
the sanple out and send the results in to be | ooked
at .

CHAI RMAN RYAN: Just a quick question
Leaching is a surface area question. Are you talking
about taking a chunk of rock and just sticking it in
a | each sol ution?

DR. D. COLEMAN: Right, crushing it and
sizing it maybe to die size, but | think essentially
in some of Jean's work, she put whol e bl ocks in a pot

and | eached them crushed them soneti nes and | eached
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them And these I think were crushed and sized and
| eached but yes, pretty much just putting it in and
letting it --

CHAI RVAN RYAN: They were crushed, then
si zed and | eached, though?

DR. D. COLEMAN: Sized and | eached, yes.
And they | ooked at the size effects of things. And
that is all described, but I will get to where that is
descri bed.

So on the sanples that they perforned the
| eachi ng studies, the USGS | eached sone sanpl es usi ng
the nutual | y agreed-upon techni que and sent aliquots
-- so that's the water, the | eachate -- to Los Al anps
and Li vernore.

Now, Los Al anpos preferred to spike their
own sanpl es and precipitate their own targets and get
them all ready for David to just put in his AMS
however that works, but it could be described in the
process.

Li ver nor e, the USGS sent them to
Livermore. And they did that same process, the
spi king, the targets, and putting them in the AVS
And those two agreed on a one-to-one |ine on a graph
when they were plotted. And that is kind of a key

resul t.
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It is that result that led us to be
confident that the wet chemistry or the AMS part was
really not the problem They could both get the sane
answer froma water sanple taken and sent and the wet
chem stry done each according to their own AMS done
that they could replicate each other's results.

Now, adm ttedly, it was a lowresult, but
| guess for nme, the -- what | amwanting to call the

wet chemi stry and the AVS, the part that David was

tal king about today. | don't believe that is where
the area of disagreenent is. | believe it's
el sewhere

But the tricky part is there was some core
t hat June had originally done that showed a bonb pul se
signature, and it was for Niche 1, which is near the
Sundance Fault area, where other hits had been
report ed.

So it had sone ni ce advant ages, whet her it
be bl ock sanples, |ike June had used; it was core,
i ke the USGS had used; it had shown a bonb pul se hit
before in the Los Al anbps work, and there renmained a
requi site two kil ograns or so necessary for each site
to have a split.

So there was a section of core remaining,

maybe with sonme gaps in it and sort of short core
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lengths in a box. And they didn't just divide it in
hal f. They took a piece for you and a piece for ne,
a piece for you, a piece for nme until each side had
half of the sanple and it was roughly a kil ogram
whi ch is about the m ni numyou need to get a | each or
you start getting those | owend val ues that everybody
worries about. And they |eached those.

Now, the difference between this one up
here is the USGS | eached both sanpl es and then had t he
wet chem stry done at Los Alanpbs and Livernore. But
down here it was LLNL | eached their own and the USGS
| eached their own. And then the USGS sent the
| eachate to Livernore. And Los Al anps precipitated
and then sent to Livernore.

And Los Alanpos replicated their early
result of bonb pulse. And the USGS replicated their
early results of no bonmb pulse. So at that point we
still had a -- conflicting results is what | would
term them And we were out of sanple that was
suitable for testing for bonb pul se, and we were kind
of at a decision point.

There were three years worth of work that
had gone into this. The |eaching protocols had been
agreed upon. The GS had sort of done all they could

to validate. They had used up all their validation
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core. | had to go get new sanples, and it wasn't
clear to ne that nmaybe just the taking of the sanples
was a probl em

| nmean, when you're at a point |ike this,
you've got to really think about what your next nove
is going to be. And what we chose to do was have t hem
wite the report up and wite a joint report that
represented both vi ewpoints.

CHAI RVAN  RYAN: There coul d be one
vi ewpoi nt that consolidates all of the data. And that
is, if you went out and replicated these sanples a
nunber of tines, you would end up with the sane
result. The range would be if | amreading this right
244 to 8,580. Reality is sonewhere in between that
range.

DR D. COLEMAN. Yes. The --

CHAI RMAN RYAN: There is a possibility
t hat nobody did anything wong and this is just the
natural variation of what you' re going to --

DR. D. COLEMAN:. Right. There is no clear
adm ssion by ne that either one is wong or that it's
necessary that either one be wong.

CHAI RVAN RYAN: Ri ght, exactly.

DR D. COLEMAN: The difficulty is, you

know, what sanples do you go get and test. And, you
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know, the USGS never did show an bonb pulse. Los
Al anos showed it rarely but at |east occasionally.

And, you know, another -- | nean, we could
have done nore work with them Both groups were
confident that they could drive it to a resolution
They didn't want to give up on it.

They to this day are not ready to give up
on it. They would |Iove to take over the work. But
t he departnment took a | ook at it and thought the best
idea was to wite up the results in a report that
di scussed the areas of agreenent, the areas of
conflict, discussed every facet of the work, and that
both scientists would stand behind as representing
their points of view, even though they were divergent
alittle bit.

| mean, at sone point you're | ooking like
you're not going to wite anything up until you get an
answer that you like. And that is a perception
probl em that you m ght have to deal wth.

| nmean, fromthis point |ooking back and
getting ready for this presentation, | Kkind of

relooked at ny decision. And | don't really

second-guess it. Now, | wasn't the only one that made

the decision. There were |ots of people higher up

into the departnment than ne that participated, but |
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don't really second-guess the decision.

So they wote it up. The report is
entitled "Chlorine-36 Validation Study at Yucca
Mount ai n, Nevada." It's conpleted all of its reviews.
The | ast comments were being resol ved. Wen | tal ked
to themjust before | cane here, they had gotten a few
nore comrents fromthe QA guys, and they were a little
bit upset about that. But they're working to resolve
t hose.

And the report shoul d be avail able pretty
shortly. O course, | will work with Neil or sonebody
to get a copy of that through the public rel ease
review and to interested parti es.

This is one summary figure that is in the
report. It shows all of the work fromall of the
vari ous phases in one figure. There are figures on
tritium There are figures on the overall tunnel
data. There are a lot of figures. But the
significant oneis that little box at the very top and
the one below it are probably the last results where
Los Al anps validated their previous findings of bonb
pulse in this vicinity.

And al | the USGS squares are ki nd of bel ow
1,000, sone getting up close but sort of bel ow 1, 000.

And so those never showed bonb pulse from this

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

74

repository horizon area. And then the yell ow boxes
are sone earlier LLNL work in the vicinity of the
Sundance Fault here.

So the second part of my talk was the
UCCSN foll owon work. Now, |'ve got to correct this
slide. | said, "Proposals for a followon study were
requested,” And | was talking to a guy who did that
wor k. And he had asked ne to get together a proposal
fromthe university system

And the sense | got fromhimat the tine
is that he was getting several proposals together to
ook at. But it turns out he was just interview ng
vari ous people to see who the real good experts were.
So | woul d change "Proposals for a foll owon study” to
sort of "Interviews of chlorine-36 community were
conducted. And possibilities were passed forward,
eval uated, or sonething like that. | just wanted to
not e that because | was asked by one of ny researchers
about proposal s.

And t he proposal | got together fromthe
university, | just asked themto pull one together.
But they had, again, Fred Phillips, who was talked
about by David as one of the early experts.

| 1 ooked at his list of publications, and

there were 90-sonething publications from 1970
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something forward. And I'mwanting to say 95 percent
of themhad "Chlorine-36" inthe title. | don't know
t hat he was doi ng any of the | ab work or the sanpling.
He was nore oversight.

And Jean Cine, auniversity professor who
had worked on fluid inclusions earlier, her areas of
expertise were Carlin coal deposits and high
tenperature food inclusions. And she did sone
| ow-tenperature fluid inclusion wrk for us and di ned
out on that for a while.

And then her other area of interest is
sanpling biases, what effects they can have on a
study. And she believed that the answer was in the
fractures and the sanpling and the way you | ooked at
it. And she was kind of simlar to your earlier
statenent. | believe maybe both of themwere right if
you j ust understood what you were neasuring.

She wanted to |l ook at the plains, the
fracture plains, making them soft, just the plain
itself, where fluid would have dropped, would have
travel ed, and then | each that, as opposed to | eaching
a lot of rock that may not have seen the fluid
traveling fast.

But, anyway, that was the study. And we

funded that. Their study was entitled "Bonb Pul se
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Chl orine-36 at the Proposed Yucca Mountai n Repository
Horizon: An Investigation of Previously Conflicts and
Col | ecti on of New Data."

And in their proposal, they were going to
attenpt to determ ne the cause of the conflicting
results and obtain additional data and, at |east
informally, they told ne that they were going to try
and figure out what had happened to | ead to the
earlier conflicting results.

So they were gung ho to go. And they
devel oped their scientific investigation plans over a
coupl e of nonths. And right around Christmas of 2003,
we're just about to go get their sanples. M safety
and health arm wanted to upgrade sone nine power
centers and sone different things in there.

The bottomline is we put them on hiatus
for a year whil e we upgraded t hose m ne power centers.
When you upgraded them workers in the underground
couldn't be there because naybe you had the
ventilation off or you had safety issues.

And so they |ooked at all the work that
was going on and judged it as to howcritical it was.
And | tried to have this be critical, but it's
difficult to argue agai nst safety. And in the end, |

acqui esced. And we put that study on hol d.
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O course, you lose a little focus with
your teamwhen you are on hold for a year. But early
in 2005, we started back into try to get sonme sanpl es
and finished our sanpling in about July of 2005. And
they |leached their first set of sanples for
chlorine-36 in August of 2005 and sent nme a
spreadsheet of the results. And they had sone data
that were just really high

| f you were to | ook at this figure back on
page 7 and see the range there is 100 to 10,000 and on
t he spreadsheet that they gave nme out of those first
sanpl es, they had sonme nunbers that were 300,000 and
some of those were the sanples that were nmeasured
during the early | eaching experinments -- we still had
sonme of that material left. And they were using that.
They were trying to replicate, of course, earlier
results also. And so they had sone really high
val ues.

| was on a tel econ where Fred was tal king
it over with them about what --

MEMBER HI NZE: Excuse ne. W did their
sanpl e corporation? And who did their measurenents?

DR D. COOEMAN. | think they did their
own targets and | eaching. They didn't send it to you

guys to --
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DR. ELMORE: | don't know.

DR D. COLEMAN:  You don't know for sure?
| think they did their owm. | think they prepared
them sort of simlar to Los Alanpbs, did their own
| eaching, did their own spiking, and did their own
target preparation. But they're in the process of
witing up their results. [|'ll be able to give you an
answer. |'ll take that question and try to get you an
answer as to who did their spike.

| s that what you're asking, spiking?

MEMBER HI NZE: Who did the anal ysis?

MEMBER VEI NER: | guess Livernore did.

DR. D. COLEMAN. Anal ysis, AMS were sent

to PRI ME.
MEMBER CLARKE: They were sent to PRI MVE?
DR. D. COLEMAN. Oh, yes. Yes. He
nmenti oned Ji mGCi zdzi el earlier as sonebody -- in fact,

| think the results he showed were sone of their |ater

studi es.

Now, when these high values cane, we had
a telecon with Fred onit. | nmean, you know, | have
to be careful what | say about sonebody's lab -- it's
the way they make their livings -- and, you know,

having a rookie make a lot of statements that are

wrong about what went on in soneone's |ab, but the
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bottomline was the only thing around | think that had
that kind of levels was their new standard. So
somet hi ng had gotten away, you know.

| was going to actually ask David. Wen
you buy a standard, how hot is a standard?

DR. ELMORE: It can be very hot, but --

DR D. COLEMAN: A standard coul d be
300, 000 parts per 10 --

MEMBER HI NZE: Excuse nme. David, woul d
you - -

MR D. COLEMAN. Mve to the table.

DR. ELMORE: Typically users preparing
sanples do not prepare a standard. GCkay? The
standard only cones fromthe --

DR. D. COLEMAN: But you buy a NI ST, a
bottl e of --

DR. ELMORE: Yes. | don't know what they
sell, but there is a lot of chlorine-36 around. And
a problemcan be if a |aboratory dealt with reactor
materials for any purpose; for exanple, neutron
activation anal ysis.

Chl orine can be a volatile forns and can
be around for many years before in alab. So it's
very inportant to do a swipe test, to prepare a bl ank

fromdust in the roomand that kind of thing.
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DR. D. COLEMAN. | think they have bl anks

and stuff, you know, but --

DR. ELMORE: But yes. Certainly there are
hi gh sources of chlorine-36 that can get into sanples

DR D. COLEMAN: Right.

DR, ELMORE: -- without you knowing it.

DR. D. COLEMAN. Right. So the bottom
line was they had these high values. And Fred's
recommendation was that they can destroy all their
gl assware and nove to a newlab. And they took a shot
at cleaning up their lab and cleaning up their
gl assware, but they still didn't Iike the results.
They' ve now noved to a new | ab.

And, you know, when that happens to you,
t hen you spend a couple of rounds of AMS tine trying
to convince yourself that you' ve got nunbers that you
can believe in. So you're nostly blanks then, and
you're sending themin to see if your lab is good.
And that is kind of a lot of what they have been doi ng
here recently.

| think the AMS runs chl ori ne-36 sonet hi ng
like once a quarter. 1Is that accurate? So the tinme
goes slow on sanpling, but they got -- their nost

recent results cane back on March 31. And it nay have

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

81

even been sonme of those that you showed, those
Ci zdziels or he had sone other ones in not too |ong
ago. And that is kind of where they are at.

And contractually when you are working
with coop tasks, you get -- if we can go back? |
forget exactly where I'm at now, but maybe page 10.

MEMBER HINZE: | think 9 is where you --

DR. D. COLEMAN: Yes. Nine maybe | |eft
off. So if we're on 10, they took nmeasures to reduce
t heir background and prepared and tested additional
bl anks to verify their techni ques. They're reasonably
confident they got these issues resol ved.

And they have tested sonme rocket soil
sanpl es. Again, the sanples were anal yzed by PRI ME on
3/ 31 or maybe not on 3/31, but he got the results back
on 3/31. So that may be. You may want to correct
that little statenent.

And they're being reviewed. Now, he
didn't want to discuss his results with nme, and |
didn't really want to put them up on the board here
until his team had reviewed them You know, |I'm
synpat hetic to the researchers that --

CHAI RMVAN RYAN: That's fair enough.

DR. D. COLEMAN. -- about hol ding onto

their data until they're ready to --
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CHAI RVAN RYAN: Fair enough.

DR D. COLEMAN: -- put it out. So their
study has actually concluded because contractually
their study, they thought they could do this study in
18 nonths. And, of course, we put them on that
one-year hiatus. And we gave them a one-year no-cost
extension, but that's all you get under the way that
contracts work or even grants, as these are our
cooperative agreement with the university.

So ny di scussions with themindi cate they
are interested in pursuing further the study, but
they're witing up their results to date. And they
have sone 60 days from the end of the contract at
March 31 to wite their results up and get them QAed
and get all their data into the system And they
m ght be able to get a few extensions for that.

But that is pretty much where we are
there. M managenent or at |east ny imediate
managemnment is interested in pursuing the chlorine-36
work with the university. I'minterested in pursuing
it. | think they're interested in pursuing it.

But the actual work of either getting it
in the annual plan or putting together a change
t hrough DOE' s processes is kind of in the works right

now.
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And they have quite a few sanpl es that
remai n unl eached. They got a | ot of sanples so that
they could slice off portions and test it. And
t hey' re confident that they haven't contani nat ed t hose
exi sting sanples, although when | was talking to them
just the other day, they probably would want to cone
and get sone nore sanpl es.

But | think I will end ny talk there and
try to field questions as best | can.

MEMBER HI NZE: Well, we thank you very
much, Drew, understanding the l|imtations of not
having the report fromthe validation study or report
fromthe university cooperative work.

DR. D. COLEMAN: Yes. Maybe one further
point. | agree with you and David that the instrunent
is the least likely source of the big errors and the
errors are el sewhere or the conflicting results.

| guess, although maybe characterizing
clearly the errors, like the point you made, is a good
one, | think our difficulties are involved in nmaybe
the contam nation or the sanpling or the preparation
of the sanpl es.

My sense i s once you get it into water and
get it to them it's really a pretty routine

nmeasurenent. A lot of people use it and a | ot of
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peopl e have confidence in ny investigators taking a
wat er sanple from depth and sending it. They would
have no worries. |It's sonewhere in the |eaching and
sanpling and contam nation world that people worry
about the technique.

CHAI RVAN RYAN:  The real secret is when we
turn your sense of that into numbers.

DR D. COLEMAN: Yes.

CHAI RVAN RYAN:  That is when we will know
what is right and w ong.

DR D. COLEMAN: Right.

CHAI RMAN RYAN: | nean, | just find that
your talk was interesting. Your folks are obviously
gual i fied and have done a good job. You know, when
they start this process, they end up having all sorts
of headaches and probl ens.

This is not, as | think was pointed out
earlier, an easy neasurenent to nake and certainly
systematic. To ne, it screams out for a systematic
assessnment of uncertainty.

DR D. COLEMAN: Yes.

MEMBER HI NZE: Let's nake certain we have
all the questions asked. Dr. d arke?

MEMBER CLARKE: Thank you, Drew.

Can we go to slide 5? 1'd like to go
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through this slide, mnaybe the next one for two
reasons: one, to make sure that | understand it; and,
two, | think that will give us an opportunity as we go
t hrough the slide to point out the possible sources of
error.

So, as | understand it, one core is
reached. There were two cores. One core was reached,
and that |eachate was sweat.

DR. D. COLEMAN. Well, I"'mwanting to say
cores as sort of plural here. Core would be any one
of the sets of core fromthe 40 bore hol es.

MEMBER CLARKE: No, no. Wat | am saying
is that the U S. |eached sanples fromthe validation
core and they split the | eachate.

DR. D. COLEMAN. Cxay.

MEMBER CLARKE: Well, you know, if there
were two cores, then that's a source.

DR. D. COLEMAN. Al right. You have the
same core

MEMBER CLARKE: |If there was one core and
they split the |leachate, I would think splitting the
| eachate would be -- | don't think I would be too
upset about that.

DR D. COLEMAN: Yes.

MEMBER CLARKE: But now they go to
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di fferent groups. And those groups process the
sanple, | guess, to renove the interferences that
Davi d nmenti oned.

DR D. COLEMAN. The spiking, the
precipitation of the target. And it's just the
process that these kinds of AMS guys use. Maybe you
can weigh in one it. | don't know.

MEMBER CLARKE: No. Here I think we're
getting into some real possibilities for variation.

DR. D. COLEMAN. Cxay.

MEMBER CLARKE: So | would put a circle
around that second bullet.

Then the results of the two generally
agree. Now, is that the range of all of the data or
is that the range of the disagreenent?

DR. D. COLEMAN. They had a graph. And
| " mnot as good at Power poi nt presentations as | woul d
like to be, but this would be USGS and Los Al anos.
And they had a one-to-one line. And those sanples
just lay right onit fromthat using, one, their
techni que; and, the other, his technique. And they
were all low. They were in the range of 250 to 500,
but they had a really nice one-to-one line fit there.

MEMBER CLARKE: Then the other point |

guess | would nake is that these sanples went to the
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same lab. Is that right?
DR. D. COLEMAN. The same AMS | ab?

MEMBER CLARKE: Yes.

DR. D. COLEMAN: Yes. | think they both
went to --

MEMBER CLARKE: Livernore.

DR D. COLEMAN. -- Livernore at that
tinme.

MEMBER CLARKE: So you've got --

DR D. COLEMAN: Los Alanps didn't use
thema lot. And the USGS purposely used Livernore.
But then toward the end, | nean, Caffee had been at
Livernore. And then he went to PRIME, and that sort
of confused the whole --

MEMBER CLARKE: Let's just stick with this
sl i de.

DR. D. COLEMAN: Al right.

MEMBER CLARKE: (kay? Because we have
identified that there was one core. So we're not into
variation between core to core. W do know that they
processed t he sanpl es perhaps differently at different
| ocations. That could be a major source of
di sagr eenent.

DR. D. COLEMAN. Well, they got the

one-to-one fit, though, on those.
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Vel |, but, you know,

again, we're looking at variation of the data.

DR D. COLEMAN:

MEMBER CLARKE:

Yes.

And then if they went to

the sane lab and there is no inter-lab variation,

there is just

intra-lab variation,

i n other words,

t hese sanples would have been at variations tines.
There could be variation fromroomto room

But | think if you go through this in the
end and nail down where it went and where did it
apply, | think you can identify the sources of
di sagreenent. You can do the sane thing for the next
one.

So | think I like MKke's suggestion.
Again, this may all be one distribution.

DR D. COLEMAN: You know, one of the nice
parts about having themwi re the report up is to have
it all laid out in black and white so anybody can read
it. Maybe sonmebody can spot the point problem "Oh,
there's your problemright there."

CHAI RMVAN RYAN: Hopefully the raw data
will be in the report.

MEMBER CLARKE: The only thing that this
suggests is that there really is merit to descri bing

variation fromnethod to method. And there is nerit
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to sonmehow quantifying uncertainty fromlab to lab if
these are going to continue. And then |I think you can
start to get a handle on it.

So a systematic approach through what was
done, who did it, where it was done, you know, could
| think be very helpful. You haven't done, | guess,
enough anal yses. You have no inter-lab variation --
maybe you do; | don't know -- or inter-nethod
vari ati on between these different sanple processes.

DR. D. COLEMAN. Yes. W have probably
got data available to take a | ook at different --

MEMBER CLARKE: |f you have got the data,
then you could do a fix on that to sone extent.

Thank you. That was ny only -- really, it
wasn't a question. It was one --

MEMBER HI NZE: Dr. Ryan?

CHAI RVAN RYAN: Thank you, Professor
Hinze. Just one | ast coment.

| " mreading the | ast slide. The technique
that is testing rock sanples from deep, unsaturated
zone for bonb pulse chlorine-36 needs additional
confirmation to build confidence in the neasurenent
interpretation of data.

| guess | still agree with that. That is

what | said -- | don't know -- two years ago at a
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neeting in Vegas. |'mconcluding that the ball isn't
much further down the field at this point.

DR. D. COLEMAN. Yes. | would say that is
a pretty good concl usi on.

CHAI RVAN RYAN:  Ckay.

DR D. COLEMAN:  You know, there are sone
suggestive things in there.

CHAI RMAN RYAN: Right. You' ve got to --

DR. D. COLEMAN: We can | ook at them but

CHAI RVAN RYAN: We haven't gotten to first
down.

DR. D. COLEMAN. Again, | hope this
doesn't inply that it's just using this technique for
fast pathways to the deep unsaturated zone, |eaching
that water out |I'mtal ki ng about here, not the AVS or
wat er sanples or --

CHAI RVAN RYAN: No. Again, | appreciate
the fact, one, this is a very difficult measurenent;
two is it takes real expertise and precisionto doit.
But in spite of the best efforts, it seens like it's
hard to really nail down, you know, what is an actua
sanpl e val ue and what the distributions m ght be. And
we're still strugglingwith that in the application of

taking a sanple all the way through to the end and
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reporting a neasurenent.

DR D. COLEMAN: And this is sort of a DCE
conclusion. |If you were to ask sone of ny
researchers, particularly Los Al anbs ones, they m ght
have a different |look at this. They have vali dated
their results. And so that is probably sonething I
shoul d nention here al so, you know.

MEMBER HI NZE: They' |l have a chance to
express that in the report, right?

DR D. COLEMAN: Yes. You can read that
for yourself.

MEMBER HI NZE:  Okay.

CHAI RVMAN RYAN: Al | en?

VI CE CHAI RMAN CROFF. | guess, as a
practical nmatter, do you have any alternatives tothis
whol e approach?

DR. D. COLEMAN.  Well, our analysis is not
inconsistent with a few fast pathways. And | think
that is a reasonabl e nodeling approach. So yes,
don't -- | nean, this data could be helpful. And it's
interesting data to pursue.

And knowi ng t hat on t he speed of travel of
water to the repository horizon is a good thing to
know. And | don't want to minimze the value that it

could have, but | don't see this as snagged up or
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anyt hing waiting on this neasure.

| nmean, this is a neasure that we
undertook. And we're doing some nore work to try to
make sure we understand it. But it's not on the
critical path, | don't believe, to -- you know, naybe
nmoving forward with the |icense for the repository.
That would be ny -- so we're going to continue to
pursue it and hopefully resolve it. And hopefully it
wi |l give sonme understanding of the --

VI CE CHAI RMAN CROFF:  Roughly how long is
it that it is believed that water takes to go fromthe
surface on one of these fast paths down to the
repository horizon? 1Is it a 50-year or 500 or --

DR. D. COLEMAN. Yes, 50 or so years. |If
it's got a bonb pulse signature that you can
confidently conclude, then that took place. Sonebody
could give you the hour, mnute, and second that it
was a bikini atoll test or something |ike that.

VICE CHAIRVAN CROFF: It was in the md
1950s. Sonebody initiated the experinent that put the
tracer in at the surface. | nmean, granted, it may
take a few years, but --

DR D. COLEMAN: | don't think that's what
t hey were thinking about, but people |like David here

are figuring out ways to utilize them And that
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worked to increase everybody's know edge, | guess,
i nteresting work.

VI CE CHAI RVAN CROFF: Ckay. Thanks.

CHAI RVAN RYAN: Ruth, take it away.

MEMBER VEI NER: |s there anywhere in the
world where you can neasure the variation of
chlorine-36 without the interference of a bonb pul se
or where you could with some confidence subtract the
interference of the bonb pul se? Wat |I'mgetting at
is, what is the variation that you get in chlorine-36?
What is the range of variation without that? Do you
know or is there any way to figure that out?

DR ELMORE: There's been a lot of work
done with ice cores fromG eenl and and Antarctic. And
nost of that ice is deeper than -- the Hs are known
pretty well for the ice. And that's where the bonb
pul se is neasured in an ice core.

And so t he deeper ice, which goes back as
far as 300,000 years -- and there have been profiles
back there. And then there is nothing that sticks out
anything close to the bonb pulse. It's all bel ow
1,000 tinmes 10 *.

MEMBER VEI NER: That answers ny questi on.

DR. D. COLEMAN:. |'ve seen graphs where it

vari ed between 500 and 1,000 or sonething. And this
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one has holocene. |If you go to slide 7, you've got
sort of holocene and nmaxi mum pl ei stocene, but it's
varied through tine. And |I'mnot sure exactly the
mechani sm for that.

It woul d be |'i ke magnetic field changes or
sonmething like that. That is the range sort of that
it's varied between, | think.

DR ELMORE: Yes, 500 to 1,000. | nean,
there i s anot her source, fromnountaintops, where the
cosmic ray flux i s higher, productionin the top neter
of the surface. And that can go to a few t housand
probably. So it can go higher than this but nothing
i ke the bonb pul se.

MEMBER VEI NER: There i s nothing that
woul d be conparable to the very high | evels that you
see in these reports?

DR ELMORE: That is correct. And even if
it's, | nmean, sonmehow contamination from a nucl ear
facility or sonething, which could be nore recent.
But we know none of that goes past 1945. So prior to
1945, there are no manmade sources either.

MEMBER HI NZE: A |l ast question. Wen can
we anticipate a report from the university and
comunity col | ege systen?

DR. D. COLEMAN. Well, 60 days from March

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

95

3l is their deadline to have their data in and t hrough
QA and sone sort of areport. Now, it may not be this
report that the USGS is working on in Los Alanos is
two i nches. And |I'mthinking 60 days, you're going to
be | ooking nore |ike, you know, 10 pages with 4
figures or sonething, which in some ways is a better
report than your two-inch report anyway. So 60 days,
| guess, is -- and they may be able to apply for sone
ext ensi ons but shoul d be avail abl e maybe i n t he sumer
here.

MEMBER HI NZE: Well, we'll appreciate a
heads up through Neil Coleman on that. Wth that, |

thank both of you gentlemen for excel | ent

presentations. |It's been very hel pful, very
informative. And with that, I'll turn it back to the
Chai r man.

CHAI RVAN RYAN: And, with that, Professor
Hinze, it's time to adjourn for lunch and reconvene at
2: 00 o' cl ock.

(Wher eupon, a luncheon recess was taken

at 12:01 p.m wuntil 2:01 p.m)

CHAI RMAN RYAN: This is M ke Ryan,
Chairman of the ACNW | would like to call the
afternoon session to order and if | could ask the

fol ks on the conference call phone to tell us who you
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are.

MR. FI TZPATRICK: Charlie Fitzpatrick from
the State of Nevada

CHAI RVAN RYAN: Okay. Thank you. Anybody
el se?

MR JENKINS-SM TH: Yes. Hank Jenkins-
Smith, Texas A&M Uni versity.

CHAI RVAN RYAN: Hell o Hank. Gkay. Thank
you for introducing yourselves. W have reconvened
the Comm ttee and our afternoon speakers. Qur session
is going to be broken into two parts this afternoon.
The first part Dr. Weiner will lead us in a discussion
of a recent National Acadeny Transportation Study and
then we'll go onto the NARM Naturally Cccurring or
Accel erat or - Produced Radi oactive Materials rul emaki ng.

But before we do that, 1'd like to
i ntroduce again to nenbers and staff and particularly
the staff beyond the ACNWstaff a recent addition to
the ACNW staff. Dr. Antonio Diaz joined the ACNW
staff on April 10th. He will be working as the Team
Leader for ACNW Techni cal Support branch. Dr. Diaz
has a Bachel ors degree in Electrical Engineering and
a Masters degree in Nucl ear Engi neering from Brazi
and he is a Ph.D. in Nuclear Engineering from the

Massachusetts Institute of Technol ogy.
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He joined the NRC in Novenber 2001 as a

Techni cal Reviewer in the Spent Fuel Project Ofice
where he was involved in the review of several
transportation and storage applications in the
t echni cal ar eas of Ther mal Criticality and
Contai nnent. He also participated in inspections of
wast e storage not only review ng operations but also
t heir associ ated procedures.

He acted as Section Chief for two nonths
supervi sing the Techni cal Reviewgroup, TRA. Prior to
joining the NRC, Dr. Diaz worked for several years as
a consul tant providing servicestonmany U S. utilities
as well as the Electric Power Research Institute.

H s mai n area  of expertise was
assimlation of rmulti-dinensional timne-dependent
neutroni c and thermal hydraulic postul ated events for
light water reactor. Dr. Diaz's early M5 work
addressed the behavior of |ight water reactor fue
el enents during normal and transient conditions in
order to understand possible fuel failure causes.

Dr. Diaz, welcone to the staff and wel cone
to the ACNW

DR. DI AZ: Thank you very mnuch.

CHAI RVAN RYAN:  And with that, Ruth, 'l

turn over the next segnment of the session to you.
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Thank you.

MEMBER VEI NER:  Thank you, M. Chairman.
The next section of our neeting we'll be discussing
the recently issued National Research Council report
on Transportation of Spent Nucl ear Fuel and Hi gh Level
Waste entitled "Going the Distance.” And our
panelists are, our panel, in fact, will be led by
Kevin Crowley who is the Study Director for the
Nucl ear and Radi ations Studi es Board and he is
assisted here by Joseph Mrris who is the Senior
Program O ficer who will help him

We also have Dr. Mel Kanninen who will
talk on long duration fires and on anything el se that
you would |like to add to. On the tel ephone, we wll
have hopefully Dr. Caude Young from the UK
Al though it is 7:00 p.m in the UK now he has
graciously agreed to be present by phone and Dr. Hank
Jenkins-Smith fromTexas A&M Uni versity to tal k about
social and institutional chall enges.

Please if there are any people in the
audi ence who woul d like to nmake a statenent or ask a
guestion our nornmal procedure is to go first, have the
presentations and have nenbers of the Commttee and
staff ask questions and then there is enough tinme

al l onwed, | believe, for anyone who wi shes to nake a
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comment or ask a question to speak up. |If you haven't
signed in, | will recognize you at the time. Wth
that said, Dr. Crowl ey, go ahead.

DR. CROALEY: Thank you very nuch for the
invitation to be here today. |'msorry that nore of
our commttee nenbers couldn't join us, but they are
pretty busy folks. Wat I'd |like to do if it's al
right with you is to take ten to fifteen m nutes and
just give you a high level overview of what's in the
report and then we can dive into the issues that
you've identified. Does that sound all right?

MEMBER VEI NER:  Certainly.

DR. CROALEY: And it will be up to you
whet her or not you want to stop ne along the way or
whet her you just want nme to get through this. It's
your pl easure.

MEMBER VEEINER: 1've noticed that the
Comm ttee i s not shy about aski ng questions when they
ari se.

DR. CROALEY: Al right. So | have
sonmebody to change the slides for me presunably. Al
right. Let's go directly to the next slide. |'m
going to hit some of these very quickly and then spend
alittle time on some of the others.

This slide is just to rem nd you that
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there are really two parts of this study, a part that
was self-initiated | ooking at the risks of transport
and key technical and societal concerns particularly
over the next two decades. Wen we were al nost
conpletely finished with this study, we added a
congressional | y-nmandat ed t ask | ooking at the natter in
whi ch DCE sel ects routes for shipnent of research
reactor fuel. So we had an additional neeting and we
basically had to conpletely reorganize the report in
order to include that extra task. Next slide.

Just a list of the study sponsors of which
t he Nucl ear Regul atory Conm ssion is one. Next slide.

This is the list of the study conmttee.
You'l | recognize sone of these people but not all of
t hese people. It was chaired by Dr. Neal Lane of Rice
Uni versity who was fornerly the Director of National
Sci ence Foundation and the President's Science
Advi sor.

And if you go to the next slide, you can
see the collective committee expertise that s
represented by the nenbers. Wen we put this
committee together, we tried to nake sure that we had
certainly the right m x of disciplinary expertise, but
we also tried to have a bal ance between nenmbers who

have worked in the nuclear spent fuel and high | evel
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waste transportation area and nenbers who have
rel evant techni cal expertise but who haven't worked in
this area. Next slide.

So let me just go to the bottom line
nessages for the study. This is the first one and |
t hi nk probably the nost inportant one. The comittee
could identify no fundanental technical barriers to
the safe transport of spent fuel and high | evel waste
in the United States, but there are a nunber of
societal and institutional issues, institutional
chal I enges, to the successful initial inplenentation
of large quantity shipping prograns. The conmittee
defines large quantity shipping prograns as programnms
that ship on the order of hundreds to thousands of
netric tons of spent fuel or high level waste and it
specifically identifiedthe Yucca Mountai n Programand
the Private Fuel Storage Program as exanpl es of those
types of large quantity prograns.

Thi s message, the conmittee spent al ot of
time tal king about this nmessage. |It's very carefully
and narrowW y constructed. It focuses on the technical
aspects of transportation program |It's based on an
assessnment of past and present research progranms and
woul d apply to future prograns only to the extent that

t hey continue to exerci se appropri ate care and adhere
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to applicabl e regul ati ons. Next sli de.

This is the conmttee's nessage wth
respect to security. Wen the Statenent of Task was
initially constructed whi ch was bef ore Sept enber 11t h,
the focus was not on security. It was on safety.
After Septenber 11th, we began to have di scussions
wi th t he agenci es, particularly the Nucl ear Regul atory
Comm ssion, about trying to expand the task. W
actually had a snall group of commttee nenbers
i ncl udi ng Mel, Dr. Kanni nen, who received a cl assified
briefing fromthe Nucl ear Regul at ory Conm ssi on on t he
wor k that they were doing, although we didn't get any
details on the results.

It was really just a scoping briefing and
the committee concluded that there was enough
information to perform to do, a security review as
part of this report, but we essentially ran out of
timetodo it and al so there were questions about what
i nformation the uncl ear nenbers of the commttee could
get and what we could put into an unclassified final
report. So the conmittee was unable to perform an
exam nation but recommended that such an i ndependent
exam nation be done and noted that in order to
undertake such an independent exam nation, it would

require the cooperation of several federal agencies.
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Next sli de.

Chapter 2 of the report addresses in
detai |l package perfornmance and this is sonething that
Mel will be talking about a little later, but these
are the commttee's bottomline nessages on that that
the conmttee felt that ~current internationa
standards and U. S. regul ati ons are adequate to ensure
package cont ai nment ef fectiveness over a wi de range of
conditions. But there might be a small nunber of
extrene accident conditions involving very |ong
duration fires and the comm ttee recommended t hat the
Nucl ear Regul atory Conmi ssion undertake additional
anal yses of very long duration fire scenari os.

The Conmi ssion was i nthe process of doing
work while the conmittee study was underway. Sone
results cane out just as the conm ttee was publi shing
its report. The conmttee noted those results but
didn't have an opportunity really to exam ne and
assess them | think what the commttee is really
| ooking for is the Commi ssion to denonstrate that it
has an boundi ng | evel understanding of real world
conditions that mght lead to very long duration fires
and that the Conmi ssion should put into place any
appropriate operational controls and restrictions to

reduce the Ilikelihood that such fires would be
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encountered or to reduce their consequences if they
were encountered. Next slide.

Package testing, sonmething else that Me
Will be preparedtotalk alittle bit nore about. The
committee strongly endorses full scale testing and
recommends that full scale testing should continue to
be used as part of an integrated testing program The
committee al so recomended the full scale testing of
packages to deliberately cause their destruction
should not be required. And again, this is a
recommendation that the conmttee spent a lot of tine
on the wording and | want to enphasize it says "Ful
scale testing should continue to be used as part of
integrated testing prograns.” Basically, what that
neans i s keep doi ng what you're doing. Next sli de.

Transportation risk, Chapter 3 of the
report has a fairly lengthy discussion of
transportation risk and t he concl usi ons, the findings,
fromthat are shown here. The comm ttee found that
the radiological health and safety risks associated
with transport are generally |low, again, with a
possi bl e exception of |ong duration fires, but the
Conmittee al so noted that the |ikelihood of such fires
appears to be small and that their incurrence and

consequences can be further reduced t hrough rel atively
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si npl e operational controls and restrictions.

This finding that the radiol ogical health
and safety risks are low are based on a nunber of
i ssues that were exanm ned in the chapter, |ooking at
hi storical shipnents, |ooking at historical accidents
and incidents, looking at the large nunber of
anal ytical and conputer nodeling studies that have
been done and |ooking at the full scale testing
studi es that have been done. Next slide please.

Social risks, this will be something that
Hank, | hope, will address in nore detail. The
conmittee found that the social risks for
transportation pose inportant challenges and that
transportation planners can take early and proactive
steps to establish formal mechanisnms for gathering
advi ce about these risks and the commttee reconrends
that DOE take two steps to try to deal with the issue
of transportation risk by creating a new advi sory
group and augnenting our current advisory group. |
want to point out that the commttee did not -- One of
the things I've heard in the press is that the
conmittee has called for nore research on soci al risk.
Actual ly, the conmttee's recomendati ons are for very
pragmati c, problemsolving steps that shoul d be taken

not just go back and do nore research. Next slide.
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There are several nmeasures of conparative
risk that are provided in Chapter 3, two of them of
which I'"m going to show you figures for on the next
two slides, but one other quantitative neasure just
conparing the nunber of estimated |atent cancer
fatalities for a Yucca Mountain transportati on program
based on the final EI'S that DOE published versus the
nunber of cancer fatalities that you woul d expect j ust
inthe general popul ation and the conparisonis oneto
three | atent cancer fatalities for normal transport
for a Yucca Mountain program versus the four to six
mllion fatalities that you m ght just expect from
ot her causes. Next slides.

The conmittee presented what it calls a
"Ri sk Ladder" for normal transportation risks. Let ne
step back for a mnute and talk alittle bit about the
committee's phil osophy in devel opi ng ri sk conpari sons.
Again, this was an issue that took a ot of tine in
the conmittee' s cl osed neeting for discussion, but the
committee decided very early on that it did not want
the report to appear to be advocating for any
particular level of risk and truly wanted to present
i nformation that someone who didn't know a | ot about
this topic could look at that information and then

coul d decide for thenmselves what the transportation
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ri sks were

So what the committee attenpted to do in
conparing risks for high level waste and spent fue
transportation was to bracket them both above and
below with risks for other kinds of societa
activities. Early on in the commttee's
del i berations, there was di scussion about what sorts
of risk should you consider. Should you consider, for
exanpl e, spent fuel and hi gh | evel wast e
transportation risks and conpare those to snoking or
driving in a car and things of that sort and the
committee said, "No, that's not where we want to go.
W want to try to conpare |ike risks."

So in the conparisons, they were really
based on for normal transport conditions, exposures,
ot her kinds of exposures to radiation and those
exposures are shown here. There's a whole |ist of
them things |ike background radi ation, radiation that
you woul d get fromairline flights, radiation that you
woul d get from medi cal procedures. There's a |engthy
di scussion in the report about the pros and cons of
presenting that kind of information, but this is
basically where the conmttee canme out.

In this figure, I know you can't read al

of it, but the black bars show the vari ous esti mat ed
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exposure types of a Yucca Muntain transportation
program The bar at the top is worker exposure. As
it turns out, workers according to the DOE EI S are
going to have fairly high exposures. |In fact, workers
are going to be burned out according to the EIS. As
you get down into the public exposures, they are
considerably | ower and the | owest exposure, sonmebody
who lives along arail route that is used to transport
spent fuel and high | evel waste, the comrittee could
not find anything that was |ower, a |ower bracket
bel ow that, and that's the | ower black bar around the
figure.

MEMBER VEI NER: Let ne interrupt you just
a nonent .

DR. CROALEY: Sure.

MEMBER WEI NER: | assune that since this
is fromthe FEIS that the worker dose was based on
workers having to transfer bare fuel from the
transport containers to the waste packages.

DR CROALEY: No, these are the workers
that are going to receive doses during the transport
program So these include the people who will be
driving the trucks, people who will be in the escort
cars, people who will be doing the inspections of the

cars.
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CHAI RVAN RYAN: Coul d you define "burned

out"?

DR. CROWLEY: They woul d receive the
maxi mum al | owabl e dose in a given year.

CHAI RVAN RYAN:  You show 20 millisieverts

and el enents 50.

DR. CROANLEY: The DCE adm nistrative limt

is two.

CHAI RVAN RYAN: Administrative.

DR. CROALEY: Right.

CHAI RVAN RYAN:  "Burned out” is a rel evant
term | just want to make sure that's clear.

DR. CROALEY: Well, the report does not --

CHAI RVAN RYAN: You're not talking about
anybody exceeding a regulatory limt.

DR. CROALEY: No, and in fact the report
does not use the term"burned out.” That was a term
that | used.

CHAI RVAN RYAN: | just want it to be clear
because we're on the record. Thank you.

DR. CROALEY: GCkay. Al right. The next
slide shows a calculation that the conmttee did for
accident conditions of transport and we used the
conplimentary cunul ative distribution functions here

conparing spent fuel and high |evel waste to other
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ki nds of hazmat transport and agai n the comr ttee made
an effort to find an upper and | ower bracket, but was
unable to do so. The top three curves show t he CCDFs
for three different ki nds of hazmat, chl ori ne, propane
and nmet hanol and you can see the spent fuel CCDF is
several orders of nmagnitude bel ow that.

MEMBER WEI NER: Agai n, what was your
source of data for releases for the spent fuel ?

DR. CROALEY: That was fromthe Sprung and
ot hers, the 2000 Reexam nation Report.

MEMBER VEI NER: And did you consider in
the accidents the sort of accident where the truck
just sits there for hours and hours until sonebody
comes along and noves it when you have a fender
bender? It doesn't affect the cargo, but the truck
just sits.

DR CROALEY: No, this would be an
accident that involved the actual release of
radi oactive material .

MEMBER VEI NER:  Thank you.

MEMBER HI NZE: Does that include a fire?

DR. CROALEY: Actually, | think the
maxi mum rel eases are in a fire. You get the maxi num
releases in a fire, not fromthe mechanical inpacts.

Okay. Let's go on. Again, I'"'mgoing to
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just get through this quickly so that we can then cone
back and di scuss sonme of this. Chapter 4 deals with
research reactor spent nuclear fuel routing and this
was the add-on task from Congress |ooking at DOE' s
program for selecting routes for research reactor
spent fuel. There are two nmajor findings here and Joe
will be able to speak in nore detail to this because
he hel ped the conmittee prepare this chapter.

But the commttee found that DOCE s
procedures for selecting routes within the U S. for
shi pmrents of foreign research reactor fuel appear on
the whole to be adequate and reasonabl e and the DOT
routing regulations are a satisfactory neans of
insuring safe transportation provided that shippers
actively and systematically consult with states and
tribes along potential routes and states foll owroute
desi gnation procedures. Next slide.

That's all I"mgoing to say about Chapter
4. Now let nme finish up with just going through sone
of the findings and reconmendati ons i n Chapter 5 which
is "lnmproving Spent Fuel and H gh Level Wste
Transportation in the United States.” Many of these
fi ndi ngs and recomrendati ons focus on Yucca Mount ai n,
but the conmittee states in the chapter they would

al so apply to other large quantity shipping prograns
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and the committee notes that private fuel storage is
an exanple of such a program | also want to point

out the committee did not attenpt to undertake a
detail ed programmatic revi ewof the DOEtransportation
program although during the study the conmittee
received several briefings from DOE and kept itself
i nfornmed of the | atest changes in DOE' s program  Next
sli de.

The committee strongly endorsed DOE' s
decision to use nostly rail and to ship by dedicated
train and recommended that DOE fully inplenment those
decisions before comencing the large quantity
shipment to the repository and al so exam ne the
feasibility of further reducing the need for cross-
country truck shipnments. The real concern here is, |
think, if the Yucca Mountain repository were to open
before the rail spur were finished, DOE m ght spend a
lot of tine and a | ot of nobney standing up a truck
program and m ght actually not have the tine and the
nmoney to finish the rail program and coul d be stuck
with along termtruck transport program Next slide.

The commi ttee recomended that DOE nake
public its suite of preferred highway and rail routes
as soon as possible. Again, this would be for Yucca

Mount ai n to support state, tribal and | ocal pl anning.
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And the commttee recomended that DOCE foll ow the
practices of its research reactor spent fuel transport
program whi ch we di scussed in Chapter 4 of involving
states and tribes in the routing selections even for
rail routing for which the states now do not have a
formal role in selecting routes like they do for
hi ghways. Next sli de.

The conmittee had sonmething to say about
t he acceptance order for transport of spent fuel to a
Yucca Mountain repository. R ght now, the standard
contract requires DCE to accept what ever fuel an owner
wants to give it when the owner's spot in the
accept ance vi ew cones up and the conmmittee recommends
t hat DOE should negotiate with the spent fuel owners
to ship older fuel first, not the oldest fuel
necessarily, but older fuel first and that should
t hese negotiations prove infective, Congress should
consider legislative renedies and then finally, the
committee reconmended that DCE initiate transport to
the repository with a pilot program involving
novenents of ol der fuel fromclosed reactors.

There were several things that drove the
committee's thinking on this one, but one of the
concerns again was the worker exposures. |[If you

remenber a few slides ago, the workers are getting
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fairly high exposures. Also another concern is if
there were to be an accident or aterrorist attack and
you did have a release fromthe spent fuel package,
obvi ously the colder and radiologically cooler that
fuel is the better it is. Next slide.

The conmittee had sonmething to say about
ener gency responder preparedness and recomended t hat
DCE should inmediately begin to execute its
responsibilities and also federal agencies should
pronptly conplete the job of devel oping, applying,
di scl osi ng criteria for protecting sensitive
information. Protect what needs to be protected.
Make the material that doesn't need to be protected
open and accessible and we can talk a little bit nore
about the energency response if you want in the
fol | ow up.

MEMBER WEINER | may reserve this
guestion for Dr. Morris, but it's nmy understandi ng and
has been ny experience on the Whip project that DOE
has been preparing energency responders for sone years
now, that there is an on-goi ng program Are you goi ng
to comment on that?

DR MORRIS: | wasn't planning on
comenting on energency response.

DR. CROALEY: | can respond to this.
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There is an active energency response preparedness
program for WHIP. That's correct.

MEMBER VEINER: | think there's al so been
an on-goi ng ener gency response preparedness under the
appl i cabl e sections of the Nuclear Waste Policy Act,
isn't there?

DR. CROALEY: At this point, ny
understanding is that DOE has a Transportation
Ext ernal Coordi nati on Wrking G oup and they' ve been
di scussi ng energency response, but at this point, DOE
has not yet begun to execut e its 1800©)
responsi bilities.

And then finally, the next slide, yes, No.
6, the comm ttee nakes a reconmendati on about the
structure for DOE' s programs for transporting spent
fuel and high | evel waste to a federal repository and
recoomends that DOE' s Secretary and U.S. Congress
exam ne several options for changing that structure
and the three possibilities that are discussed in the
report are listed there, a quasi-independent DCE
of fice, a quasi-governnent corporation or a fully-
private organi zation and it woul d have been beyond t he
committee's task to recommend any one of those in the
report. But the report does go through a fairly

extensi ve di scussion of the pros and the cons of each
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of those organi zational structures. And then finally,
| ast slide.

W rel eased the prepublication version of
the report in February and it's available on that
website. We're now working on the final version of
t he report which we'll have editorial and copy editing
corrections and that should be issued in June. That
in a nutshell is what's in the report.

MEMBER VEI NER: Thank you. Are there any
further questions fromany?

CHAI RMAN RYAN: Just a quick follow up
It's on the worker exposure question. Ws that based
on an analysis of calculational approaches to
estimati ng worker dose or actual worker dose for fol ks
t hat have noved that kind of material already?

DR CROMEY: |In the DCE EIS for Yucca
Mountain, it was based on assunptions, fairly
conservative assunptions | should say, about the
radi ol ogi cal age of the fuel that would be noved.

CHAI RMAN RYAN: So | think it's really not
fair to say that workers will receive a dose or they
wi |l be burned out or anything of the sort because it
really is a calculation and an estimate which by your
own reckoning is conservative. There is a body of

data on peopl e that have nmade t hose ki nd of shipnents
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around the country whether it's mlitary nmaterials or
spent fuel or Navy fuel or other things. So it would
be interesting to see if your prediction neets act ual
experience and that experience is out there.

DR. CROALEY: Yes, it's not our
prediction. It's DOE s estimate which --

CHAI RVAN RYAN: DOCE's estimate, but one
you' ve enbraced.

DR CROALEY: That's correct.

CHAI RVAN RYAN: But | think the actua
experience is where the rubber neets the road and |'m
going to guess it's not anywhere near 2 rem per year.

DR CROALEY: W did look into the
possibility of getting data on actual exposures.
Those exposures are not reported to the Nucl ear
Regul at ory Conm ssion. They are probably held by the
i ndi vi dual operators, but they weren't accessible to
the committee.

CHAI RVAN RYAN: And in fact, that can be
tough, but there is real data if one wanted to nove
away froman estimate and into the real world.

DR. CROALEY: Certainly.

MEMBER VEINER: |'d like to follow up on
that corment and that is did your conmttee have any

sense of how conservative the estimates at the | SR
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In sone cases, | know that there was an assunption
that there would be not shielding. In other words,
there were assunptions made which are contrary to
ordi nary occupational practice. Dd you comrent at
all onthat? D d you give that any credence?

DR. CROALEY: When we went through all of
the analyses, not only the DCE FEI'S but also the
Reexam nati on Study which also formed the basis for
the DCE FEIS, as the committee went through and
anal yzed t he vari ous assunptions, there were comments
made in the report about the relative conservati smor
nonconservatism Wat you find in the, for exanple,
t he Reexam nation Study and the DCE FEIS, there is a
m xture of fairly significant conservatisnms wth
realisms and it's not clear when you m x all of those
things together. |It's certainly conservative, but
it's not clear how conservative it mght be.

MEMBER VI NER:  Bill.

MEMBER HI NZE: Kevin, would you expand
just a bit about your bottomline nessages to an
i ndependent exami nation of transportation, security,
etc? What do you nean by independent? Free fromthe
government al agenci es?

DR. CROALEY: Yes, in other words, this

should not be an exam nation that the governnenta
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agency does itself. It should be an exam nation done
by sone organization independent of the governnent
that has control over who is appointed to do the
exam nation and al so individuals who are free from
conflicts of interest. It doesn't nmean that -- | nean
they could be experts, but they shouldn't be people
whose careers or financial outlooks will rise or fal
with the results of the study.

MEMBER HI NZE: WAs this recommendati on
pronpted by any concerns or was this a matter of
maki ng t he public perception very transparent, making
the situation very transparent?

DR. CROALEY: The conmittee saw not hing
during the study that would have led it to believe
that there was a transportation security problemin
part because the committee just didn't get much
information. There's a little bit of information in
the open literature but not very nmuch and some of it
has been pul | ed back si nce Septenber 11th. So there's
a |imted open source database from which the
committee could have made any anal ysis. However,
during the course of the conmittee's information
gathering neetings, the committee heard again and
again that this was a nmaj or public concern and one of

the parts of the conmttee's Statenent of Task was to
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identify mmjor technical and societal concerns and
address them So the committee tried to address them
wasn't able to and felt this is an inportant concern
and sonmebody should address it.

MEMBER HI NZE: Thank you.

MEMBER VEI NER:  Ji m

MEMBER CLARKE: Just a quick question
Kevin. You gave us the conmittee definition for |arge
guantities. Your slides have two terms, |ong duration
fires and very long duration fires. Did you have
simlar definitions for those?

DR. CROALEY: They both refer to fires
t hat exceed the regulatory 30 mnute fires. The terns
that are used in the report to characterize both of
t hose are hours to days. Based on historical record,
there are fires from accidents, train accidents
mai nly, that have burned for days. So that would be
the committee's definition of a very long duration
fire. Yes, the Howard Street Tunnel fire which is one
of the accidents that is being anal yzed by t he Nucl ear
Regul at ory Conmmi ssi on woul d probably fall under rubric
of a long duration fire. It burned for hours.

MEMBER CLARKE: Thank you.

MEMBER VEI NER: Al |l en.

VI CE CHAI R CROFF: Can you el aborate just
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alittle bit on what caused the conmttee to recomend
new organi zati onal structures for the progranf

DR. CROALEY: You know how our conmittees
are, Allen. W had a Iot of discussion over a |ot of
neeti ngs about that, but |I think the bottomline was,
and remenber this report was conpleted before the
recent schedule, the new schedul e for Yucca Muntain
was announced whi ch has put things back by many years,
the conmittee was operating under the assunption that
the Departnment of Energy was driving for a |icense
application first by the end of 2004 and then as soon
as possible thereafter and opening a repository in a
2011 and 2012 tine frame |ooked at what the
transportation programhad been able to acconplish or
not acconplish not because the staff were not up to
the task. In fact, quite the contrary, the conmttee
t hought that a lot of the staff in the programwth
which it dealt with were pretty top-notched, but they
just weren't being given the resources and the
managemnment attention that they needed to get the job
done.

The conmittee felt that there nmight be a
conflict here of m ssion because the transportation
programwas answering to managenment for the repository

devel opnent program They were conpeting for the sane
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pot of noney and t he same managenent attention and the
committee felt that really the DOE Secretary ought to
| ook at alterative structures that would take the
transportation program out from under the repository
devel opnent program and give at |east equal billing
wi t hin DOE

The other concern that weighed in the
committee's anal ysis was the fact that not only are we
talking about a transportation program for a
repository, but now we appear to be tal king about a
transportation program for interim restorage and
possi bly for even an integrated spent fuel recycling
facility. So the committee sensed that the
Government's need for a transportation capacity would
be growing in the future and that having a
transportation program that was again sitting under
t he repository devel opnment programwas not the ki nd of
transportation capacity that coul d servi ce t hese ot her
potential future needs.

VI CE CHAI R CROFF:  Thanks.

MEMBER VEINER: | had just a couple of
addi tional questions. One is to follow up on Dr.
Cl arke's question. Your definition of large quantity,
you woul d doubtl ess consider 100 shipnents a | arge

guantity. Is that nore or less correct? O let's say
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1,000 shipnments. That's a big quantity.

DR CROALEY: The definition that the
committee used was based on mass shi pped not on nunber
of shi pnents.

MEMBER VEI NER: You can translate it to
nunber of shipments by saying so nmuch nass per
shi prent .

DR. CROALEY: It depends on the node that
you use.

MEMBER VEINER: Al right. Let's say
trucks for assenblies per cask.

DR. CROALEY: You're going to ship about
between 0.5 netric ton and 2 nmetric tons per shipnent
dependi ng on -

MEMBER VEI NER: Right. Per shipnment. So
what woul d you consider a |arge quantity shipnent?

DR. CROALEY: A large quantity shi pping
programwoul d be a programthat ships on the order of
hundreds to t housands of nmetric tons. So you woul d be
| ooking i f you said each truck carried on the order of
2 metric tons, then a programthat involved 50 truck
shi pmrent s woul d be considered in the conmttee' s view
to be a large quantity shipping program

MEMBER VEI NER: |s that independent of how

| ong t he shi pping canpaign is? |In other words, you're
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not considering that the shipping canpai gn could | ast
ten years, twenty years.

DR. CROMALEY: There is nothing in the
report that has the time scal e, although nost shi ppi ng
canpaigns are for a nore definitive period of tinme
unl ess they're a very large quantity shi ppi ng program
where you're shipping all of the tine.

MEMBER VEI NER: This gets exactly to ny
point. W have had shi ppi ng canpai gns that have taken
pl ace inside of a year that have involved roughly,
let's say, ten shipments just using ten spent fuel
shi prrents and t he truck esti mates by DOE woul d be five
or six shipments a year. Did that play any part in
your designation of concern or your concern about
| arge quantity shipnents? Cearly, ten shipnments, ten
truck | oads of spent fuel, ten highway truck | oads of
spent fuel, is not a large quantity shipnent.

DR. CROALEY: Not in a particular year,
but if you had ten shipnents year after year after
year, that would be a large quantity shi ppi ng program
at sone point.

MEMBER WVEI NER: What woul d nmake the
di fference? Wy would that be a |large quantity? What
assunptions are you maki ng to make that | arge quantity

shi pment progranf? That's what |I'mkind of driving at.
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DR. CROWNLEY: | don't think | understand

t he questi on.

MEMBER VEINER: Al right. Are you
assum ng --

DR. CROALEY: Try agai n.

MEMBER VEINER: |'Il try again

DR. CROALEY: Ckay.

MEMBER WVEI NER: Are you assum ng that
there is a cunmul ative effect of shipnments year after
year that woul d nake a shipnent of a relatively snal
guantity continuing year after year for say 20 years
because the Yucca Muntain shipnents are, there is a
nunmber at the end of there that would make that a
| arge quantity shiprment to be of concern? 1Is it the
fact that you are inherently assum ng sone sort of
cunul ative effect?

DR. CROALEY: You are assunming a
curmul ative effect because you're looking at an
ultimate quantity and in that is entangl ed the nunber
of shi pnents per year, the nunber of years that you're
shipping. | should say that this denmarcation, it's
not a sharp demarcation and that's why the committee
used words like "on the order of" and what it was
really trying to get at was the occasi onal shipnents

t hat one nakes, for exanple, fromone reactor site to
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anot her to even out-|oads and spent fuel pools versus

a program where you're having a focused, continuous,

long term shiprment of spent fuel from a lot of

different sites, for exanple, to Yucca Mountain or a
| ot of different sitesto aninterimstorage facility.

Alot of those sites would be nade -- Sorry. A |lot of
t hose shipnents nmight be made al ong the sane routes

year after year. You're putting a |lot of fuel on the
road.

MEMBER VEI NER:  So there is an inplication
that if a lot of shipments are made al ong the sane
routes year after year that those shipnents have a
cunul ative effect.

DR CROALEY: | think that's correct.

CHAI RMAN RYAN. [I'msorry. |'m]lost.
What is cunul ative effect? Effect on what? By whon?

MEMBER VEI NER: Effect on that people who
live by the side of the road.

CHAI RMAN RYAN: So the point is the doses
goup or if we're tal ki ng about coll ective dose, we're
goi ng up the wong tree.

DR. CROALEY: This has nothing to do with
col l ective dose.

CHAI RVAN RYAN: Ckay. |I'mstuck with

curmul ative effect and |I'm not sure what you nean,
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Rut h.

MEMBER VEINER Yes. Well, | neant --
Thank you for the clarification. | was trying to work
around calling it collective dose, but clearly, the
concern is risks posed by these shipnments, is it not?

CHAI RVAN RYAN:  The risk to an individual
of a shipment going by is the sane for each shipnent
t heoretically.

MEMBER VEI NER: Exactly.

CHAI RVAN RYAN. But it doesn't add up
because it happens at different tines.

MEMBER VEI NER: That was exactly what |
was getting at.

CHAI RVAN RYAN: It's not cunul ati ve.

DR CROALEY: | don't think this -- It's
not directly related torisk. It's the commttee has
called for a nunber of actions to be taken by
organi zations that are involved in the shipnent of
| arge quantities of spent fuel. The conmittee has
actually made a fairly subjective judgnment about steps
that should be taken by these |arge shippers versus
steps that would not be taken by the small shippers
and the committee was particularly concerned that
certain steps be taken by organi zations |ike DCE and

Private Fuel Storage for exanple in the training of
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ener gency responders for these shipnents that invol ve
| ar ge nunbers of shipnents, |arge quantities of fuel,
that will go on for long periods of tine.

MEMBER VEEI NER:  Okay. Thank you. Did you
have sonething to add?

DR. KANNINEN: | was interpreting your --

MEMBER VEI NER: Coul d you | ean into the
m crophone and tell us who you are?

DR. KANNI NEN: Onh, who | an?

MEMBER VEI NER: Yes, for the report.

DR. KANNI NEN:  Mel Kanni nen just speaking
out of turn. | thought perhaps in an attenpt to
clarify your question | was thinking you m ght have
meant cunul ative effect on the contai ners and/ or ot her
har dware of which there could be a concern if you are
reusi ng these over long periods of tinme and that is
sonmething the commttee did think about but did not
think it was a major issue.

MEMBER VEI NER: Thank you. Do any of the
staff have a question at this point? Hearing --

MR. HAMDEN: (| naudi bl e.)

CHAI RVAN RYAN: The answer is no.

MEMBER VEI NER:  The answer is no. Thank
you. Dr. Kanninen, you' re on next | believe.

DR. KANNINEN: | don't really have a
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present ati on because basically Kevin took all the good
stuff for hinmself. So I'd be left with nothing but
detail. Wt | thought | would do is preserving the
maxi mum anmount of time for questions that | was hoping
that you mght have to just give you ny own
perspective on how the comrttee approached the
guesti on of package performance and standards and t he
concerns t hat we had and under | yi ng t he
recommendati ons and conclusions that Kevin already
gave you.

From my own perspective, | was not a
nmenber of the conmittee at its outset. | got a call
fromKevin Crowl ey after the first neeting sayi ng t hat
the conm ttee had decided that it needed an expert in
mat erials and structural behavior and | guess they
couldn't find one. So they asked ne. It was supposed
to be a funny Iline.

DR. CROALEY: That was a j oke.

DR. KANNI NEN: Anyway, they did find ne
and | had not previously been associ ated with shi ppi ng
radi oacti ve containers and shipping. | was of course
aware of it because a nunber of ny col |l eagues had been
doing that kind of work, for exanple, at Pacific
Northwest and | interacted with theminformally as to

what was goi ng on way back as far as, | don't know, in
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the 1970s when all this started. So | guess that
could be considered a good thing in a way because |
certainly had no biases to anything except a bias
t owar ds good engi neeri ng.

| joined the conmttee for the first tine
at its nmeeting in Las Vegas and we heard quite a | ot
from the State of Nevada and their concerns in
particular with regard a perceived need that they had
for full scal e package testing and ot her aspects and
of course we heard fromothers as tinme went on. | did
have some concerns initially in that if we're not
doing full scale testing here, how could we possibly
justify that these things are perfectly safe. As tine
went on, we began to get a broader horizon.

I think the greatest aid to ny
understanding was the week that | spent at a
conference. |t was the biannual conference of the
PATRAM whi ch i s Package and --

MR. EASTON. And Transportation of
Radi oactive Material s.

DR KANNINEN: That's it. Earl was there.
So he woul d know t he acronym

MEMBER VEI NER:  Wbul d you repeat it for
t he recorder?

DR.  KANNI NEN: PATRAM i s Package and
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Transportation of Radioactive Materials. Thank you,
Earl. At that neeting, ny eyes were opened, were
opened even wi der than they had been in the sense that
we had people from all over the world involved in
t hi s, Europeans, Japanese, Asian countries, the United
States of course, Canada and others and they were
doi ng what | consider to be good engineering in the
sense that you are doing experinents, snall scale
experinments; you're doing conputer sinulation, very
sophi sticated conputer sinulation.

And you're not doing these in isolation
from one another. You' re doing themtogether in a
uni fied way, an integrated way and introducing full
scal e testing, a very expensive thing. So you have to
be very cautious about not using them but you're
using themin the proof of principle way and that is
the right way to do that. So |I think as a result of
my week at that conference | cane away with a very
strong opi nion that the regul ati ons are wel | founded,
the I AEA regulations | nmean, the drop test, the
puncture test and not so nuch about the inmersion
test and I'll leave the fire out of it for just a
m nut e because you appear to want to separate that.

But | had the inpression and actually

having the opportunity to witness a drop test of a
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several ton article 30 meters and it's very i npressive
when you stand about 100 feet away and you hear the
ground shake when it hits and hardly any damage
visible. So as a result, the accunulation of all this
ki nd of experience and of course, there are others on
the committee too, | don't claimall of the structural
mechani cs and nmaterials as well, there are others as
wel |, Cyde for exanple, but | think we all are pretty
much of the sanme mind that the regulations are well -
founded and wel | carried out and respected and t hey' ve
been in place for quite a long tine and as the people
at that neeting were fond of saying "W haven't had
any accidents of any mmjor sort or even mnor sort
with these regulations in place." The conclusion that
we cane to and Kevin reported to you is we're pl eased
with those and we think they will do the job.

The fire, | suppose | should get into that
now, is a different story. The contrast there is you
| ook at the mechanical testing, drop test, puncture
test, you're |looking at a conbination as | said of
good engineering which is conputer sinulation,
nodel ing, large scale tests. You don't see that in
the fire arena. You see a |ot of conmputer nodeling.
You don't see the testing and the other thing. You

also see a lot of people doing calculations or
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simulations | should say for the sane event and com ng
up with quite different concl usions.

And t he best exanple of that, of course,
is the Baltinore Howard Street Tunnel. The people at
the University of Nevada, not just to pick on anybody
particularly, is comng out with analyses of that
i ncident that said these things would probably fail.
Then t he Nucl ear Regul at ory Conmm ssi on | ooki hg at the
sane set of circunstances cones out with a different
concl usi on and t hese si nul ati ons were goi ng on at that
time that we had to wap up our report. So this is
t he basis of us saying we think, | don't think we used
the words that there's a problemthere, but we really
think that this, in my own words now, we don't think
that the fire part of the four part regulations is in
nearly as good a shape as the others and work ought to
continue there which is not to say that anybody isn't
doing a good job or they're not bringing their best
resources toit. | think they need to continue on and
| would add that they ought to |look at the way that
t hey have devel oped the other regulations and try to
spread thensel ves out fromnerely looking at, this is
my own opi nion again, infact, | don't think that this
is in the report, that they ought to be |ooking at

that sane kind of a triage of things |ooking at nodel
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experinments, full scal e experinents to the extent that
that's feasible, together wth the conputational
simul ati ons that they have.

| hope that gives you a little bit of
background as to where |I'm coming from and any
guestions you have I'd be glad to take. Kevin m ght
want to add sonet hi ng.

DR. CROALEY: Can | add somet hing? Again,
with respect to the long duration fires, there's a
real contrast between the testing that has been done,
this is real world testing, basically denonstration
testing, and certification testing as well, the
certification testing is where you' re actually doing
package drops and you're neasuring the forces on the
packages and you're |ooking at the deformation, and
then the denonstration testing, for exanple, the
Sandia testing done in the 70s where they crashed
| oconotives into casks and they ran trucks into walls
and that kind of thing and then the Central
Electricity Generating Board tests in the U K in the
"80s. It's pretty clear fromall of those tests that
wer e done that the hypot hetical accident conditions in
10 CFR 71 are nore severe a test of package
per formance than crashing a | oconotive into a package

at 100 mles per hour and that's very clear fromthe
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testing that's been done. W have enough testing now
to know t hat.

That's not the case for thermal testing.
The thermal test is a half hour optically dense, fully
engulfing fire. It's not clear that that's a nore
severe test of package performance than you m ght
encounter out in the real world and one of the reasons
we don't know that is because we just haven't done as
much work in that area. Certainly, full-scale
denonstration testi ng has not been done to the extent
that it has for nechanical testing and the sinmulation
testing that is being done now That's one of the
things the Nuclear Regulatory Conm ssion has been
working on quite diligently and is still working on.
But again, so far you just haven't seen the |evel of
work there that you' ve seen in the mechanical test
ar ea.

CHAI RVAN RYAN: Kevin, could you or your
col | eagues nmaybe sharpen the point on that a little
bit? You gave the criteria for the NRC criteria and
you haven't really said how that translates to what
happens or could happen in a fire. | mean is the
tenperature too low. |Is the engulfing aspect, the
time, too short? Do you have any sense of what ot her

criteria mght |look or sound Iike and again, |I'm not
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trying to hold you to your rules as you see them now
but just to explore that alittle bit. |It's not good
enough or there hasn't been enough is okay, but why?

DR. KANNINEN: | think if we thought it
wasn't good enough we woul d have rai sed sonme very big
red flags. So obviously, we didn't cone to that
concl usi on.

CHAI RVAN RYAN:  Ckay.

DR KANNI NEN: And we're uncertain.

CHAI RVAN RYAN: | thought | heard Kevin
say there was concern

DR KANNINEN: Well, there is a concern
that that nay be the case

CHAI RVAN RYAN: Ckay. Fair enough.

DR KANNI NEN: But we did not reach that
concl usion by any stretch of the inagination.

CHAI RVAN RYAN:  Ckay.

DR. KANNI NEN: The tenperatures in the
regul atory are what? Eight hundred Centigrade they
are.

DR CROMALEY: Fourteen seventy-two.

DR KANNINEN: |'msorry. Fourteen
seventy-two, |less than was cal cul ated to where these
various accidents, at |east the Baltinore Tunnel case

and the time duration is certainly rmuch | onger than
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the regulatory limt. So one would be alittle --

CHAI RMAN RYAN: Then the next question is
if a fire went on at sonme tenperature for a |onger
period of tinme, would it really be an inpacting thing
or not. | guess I'mtrying to help design a test
while | was sitting here to see what the range m ght
be to go fromwhat's in the regulation to what m ght
be nore enconpassi ng of the real potential experience.
Do we put our nmgnitude away or a factor of two away?

DR KANNINEN: Well, that's difficult to
say. | nmean you coul d obviously destroy a cask by
giving it enough tenperature for a | ong enough tine.

CHAI RVAN RYAN:  Sure.

DR. KANNI NEN: So you mnust nake a j udgnent
based on what's real ly possi bl e out there and you mnust
al ways be gui ded by that.

CHAI RVAN  RYAN: And those are the
paranmeters |'m |looking to understand a little bit
better on what is really possible. Is it 2,000
degrees C for five hours? Did you explore that at
all?

DR KANNINEN: No, we did not and | don't
see how we could have either.

CHAI RVAN RYAN: No, |'m not saying you

shoul d have. |'mjust saying did you.
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DR KANNI NEN:  No.

CHAI RVAN RYAN:  Ckay.

DR. CROMNLEY: Let me add to that. | think

again we've broken this into two classes. W'IlI| call
t hem t he mechani cal class and the thermal class. On
the nechanical side, it's a little easier to bound
things than it is on the thermal side and there have
been a nunber of studies done and particularly the
Central Electricity Generating Board Study where they
very carefully thought through what are the kinds of
nmechani cal acci dent scenarios that we m ght encounter
and they really subjected the package to a severe
test, probably nore severe than they would actually
really expect to encounter and they still showed that
t he mechani cal forces put on that package were |ess
than the 30 foot free drop test.

On the thermal side, again it's nuch
harder to know what the upper bound of a fire is and
| don't know that so nmuch that it's the tenperature
because a hydrocarbon fire burns at the tenperature a
hydrocarbon fire burns at. But inny mnd, it's
really the duration and you have to think about the
situations in which a package m ght be subjected to a
long duration fire, very long duration fire, well in

excess of the 30 minute regulatory test under a
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ci rcunstance where it would be very difficult to get
to that fire and put it out.

| nmean an obvi ous place where that could
happen would be a tunnel, but there could be other
pl aces where that coul d happen as well. For exanple,
you could have, this wasn't in the report, an
interaction between a train carrying a spent fuel
package and a train carrying hazardous materials in a
remote |location where it would be very difficult to
mount an effective firefighting response. That
package, that fire, could burn for hours before you
could get out there and put it out.

So | think what the coormittee was cal ling
for in the recomendation was really for the
Comm ssion to think through this process of what is a
credi bl e upper bound for the kind of a |long duration
fire that we mght encounter and then to run the
simul ati on and see how woul d these various packages
behave in such a fire. And if there is an issue with
behavi or, are there sinple operational controls that
you coul d put into effect to avoid those kinds of fire
scenari 0s?

MEMBER WEI NER: We have -- Could you
identify yourself for the reporter?

MR. RULAND: Yes. |'mBill Rul and. [''m
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the Deputy Director in the Spent Fuel Project Ofice.
If it would please the Cormittee after the National
Acadeny has finished their presentation, we're
prepared to talk a little bit about these issues.
Actually, I'mnot prepared to talk about them Earl
is prepared to talk about them but we cane
anticipating these i ssues woul d cone up. So again, if
it would pl ease the Conmittee after this presentation,
we'd be happy to tal k about sone of these.

MEMBER VEEI NER:  Certainly. Wuld you like
to be recognized imediately as part of the fire
di scussion or do you want to wait for that?

MR. RULAND: It's strictly up to you.

CHAl RVAN RYAN: Ruth if | could, let nme
make a suggestion. |If you have a conment as we go
along, it's probably nore appropriate that you make
t hat conmment at the tine because we are on a schedul e
this afternoon. W don't have an unlimted anount of
tinme.

MR. RULAND: Ckay.

CHAI RMVAN RYAN: So putting in another
series of formal presentations or even i nformal ones,
really we ought to stick to our agenda and i f you have
comments now or want to participate, raise your hand

and we'll be happy to have your conment as we Qo
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al ong. That mght actually help the audi ence as well.

MEMBER WEINER: |'d like to --

PARTI Cl PANT: (1 naudi bl e.)

MR. RULAND: Yes.

MEMBER VEI NER: Wbul d you like to conme up
to the table, Earl, and make a comment now? While
you're conmng up, | have a question, two actually.
When you were at the denonstrations in Germany, Dr.
Kanneni n, did you have a chance to observe the propane
tank explosion sitting next to a spent fuel cask or
did that take place at sonme other time? 1| have a film
of it. That's why |I'm asking.

DR. KANNINEN: No. The --

(Di scussion off m crophone.)

DR. KANNI NEN:  You're tal king about a real
denonstration

MEMBER WEINER Yes, it was a rea
denonstration

DR. KANNINEN: No, the Berlin thing was
done specifically for the PATRAM conference people
fromall over the world, but they only did that one
test.

MEMBER VWEINER: | see. No, | was asking
really if you were famliar with the propane tank

test, would you consider that in excess of the
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regul atory fire or couldn't you make just from that
one test a judgnent?

DR. CROWALEY: That's a very different
animal. In that test, the fire was very brief and
intense and it basically blew the cask away fromthe
source of the fire. So it wasn't a |long duration,
fully engulfing fire.

MR EASTON. It |asted seven seconds that
fire --

MEMBER WEI NER: Thank you. ldentify
your sel f.

MR EASTON: |'mEarl Easton. |'mwth
the Spent Fuel Project Ofice staff and first let ne
agree with Mel. | don't think the fire part of this,
the thermal, has been as visible over the years as the
structural part. But | do know there's been a | ot of
wor k, there's been a |l ot of testing, done on this. It
just hasn't received the notoriety because | don't

think it was determned to be the sexy issue at that

tinme.

But let ne just put this whole thing in
some sort of perspective. |In the past 30 years if you
| ook at the FRA data, there's been around 21 billion

train mles and if you look at that tine just the

hazmat reports where there's been reported rel ease of
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hazmat, that's about 1300 incidents and that's a drop
to several tank loads. And if you go through and you
| ook over those 1300 reports which | have, you wll
find that there may be five or six exanpl es of where
you really get a long duration, fully engulfing fire
because it's not only the tenperature. It's the

| ocati on because you know nost of the heat transfer is
through radiation and if you're sonme distance, the
view factor falls off and if you're down in the fire,
the view factor falls off.

Again, the fire test is one-half hour,
fully engulfing, 1475. But the inportant part people
don't state is at the end of that test virtually
not hi ng happens. So when we run out the analysis, we
are able to run out the anal ysis six or seven or eight
hours fully engul fing fires and you don't get any what
we think are in the danger zone.

CHAI RVAN RYAN: Let ne just translate that
if I may, Earl. You do a 30 mnute test and you
extrapol ate that by cal culation for eight hours.

MR. EASTON: Yes, we do a fully engulfing
extrapol ation or conputer sinmulation out to eight
hours. The seals fail, but the seals are not the
i nportant things in accidents.

CHAI RVAN RYAN: | just want to understand
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because you're using a lot of jargon and |'m just
trying to translate it so | understand it.

MR. EASTON. Ckay. Sorry.

CHAI RVAN RYAN: W have a lot of data on
the half hour tests.

MR. EASTON: Right.

CHAI RVAN RYAN:  You' ve sonehow created a
conputer nodel that wll allow you to take that
reference first half hour and then nodel it out to
seven or eight hours.

MR. EASTON: Right. W use the sane
assunption for the 30 mnute test and we continue
runni ng that conputer simulation out of seven or ei ght
hour s.

CHAI RVAN RYAN: So you're just naking the
assunption that everything stays the same for eight
hour s.

MR. EASTON: Right. And then --

CHAI RVAN RYAN: Let ne just ask a couple
guestions if | mght. Does that continue to heat up
the inside of the contents?

MR EASTON: Yes, it does.

CHAI RVAN RYAN: All that stuff. So all
that real physics is included.

MR. EASTON: Yes, it does.
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CHAI RVAN RYAN: Okay. | just want to

under stand t hat.

MR. EASTON: And then again when you | ook
at it, there are several barriers to release. One is
the seal, but that's primarily for normal conditions.
| can explain that later if you want.

CHAl RVAN RYAN: Well, let ne -- | don't
want to get too far into the details because frankly
this is for themto give their report. But it sounds
like you're inplying, tell me if I'm incorrect in
assumng this, that the NRC test is okay as it is.

MR EASTON. | think it's so and
especially if you ook at it in ternms of risk
informed. There are maybe five accidents that you
mght put in this category out of 21 billion rail
m | es.

CHAI RMAN RYAN: | hear you that the risks
seem to be low or are |low based on the statistics
you' ve quot ed, but what does that have to do with the
test?

MR. EASTON. Well, if you |look at each one
of those five accidents and where the cask woul d have
to be placed to get a fully engulfing fire, you find
it's alnost inpossible. So really the fully engul fing

test sinulates how nuch heat goes in per tinme. You
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very seldomget long duration and fully engul fing.

CHAI RVAN RYAN: But there's two questions
there. |If we had a fully engulfing and let's |eave
the probability of that al one for a minute, that's one
guestion. The probability of that ever happening is

a separate question. You're giving the informtion

about the probability of
the radar screen is wh
observe.

MR, EASTON:

CHAI RVAN RYAN:

it happening which is bel ow

at you're advising us to

Ri ght .

Gven that it is sonething
peopl e want to consider then we're back to what does
that profile |look Iike.

MR. EASTON: If it is sonething you want
to consider, the test after a half hour of a fully
engul fing fire --

CHAI RVAN RYAN: I'mnot saying | do. |I'm
saying if it's something sonebody wants to consi der
irrespective of the probability.

MR EASTON. The test after a half hour,
fully engulfing fire, the acceptance criteria is
basi cal | y not hi ng happens to that cask.

CHAI RVAN RYAN: | know. | agreed to that.

MR, EASTON:

Arelease. So if you carry

out the analysis, youwll find you really have six or
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seven hours before you get the fuel claddi ng heated up
until you start worryi ng about the fuel cladding. You
never really lose the Iid to body contact with --

CHAI RMAN RYAN:  Yes, you've reported that
to us before. W don't need to cover all that.

MR, EASTON. Sorry.

CHAI RVAN RYAN:  You tal ked about the seals
goi ng away and the netal -- and all that. W're up on
t hat .

MR. EASTON. Ckay. So we think that the
test is pretty good. It's well understood and it
really bounds all the accidents that we have really
seen. And one further conment, if you go to dedicated
trains and you go to a no pass rule in tunnel, this
woul d probably have elimnated every historica
accident in the last 30 years that you could have
gotten a fully engulfing, long duration fire.

CHAI RVAN RYAN: Are you going to sonehow
nmenorialize that analysis in a report?

MR. EASTON: Yes, as soon as we put all
the data --

CHAI RVAN RYAN: | know it's a lot of work,
but it would be real helpful if that analysis was
formal i zed and shared with everybody that had i nterest

because that is in fact the real data.
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MR. EASTON: As part of taking these guys

very serious |like we do --

CHAI RMAN RYAN: Thanks for your patience,
Ruth. |I'm done.

MR. EASTON. That's one of the ways we're
going to respond to their call for --

DR. CROALEY: Let nme say. | think we've
had a lot of interactions with Earl and Bill Brock
during the study and I think they got the sense early
on that this was an issue that the committee was
concerned about and to their credit, they' ve done a
ot of additional work to try to put this issue to
rest. So | think they should be patted on the back
for that.

CHAI RMVAN RYAN. | agree. That's great.

MR. RULAND: Yes, | just wanted to say we
appreciate the commttee's coments inthis particul ar
area. We're already working as Earl has al ready said.
W're not waiting. W're already |ooking at the
research and the data. W're already taking action to
try to incorporate operational controls which was a
big part of one of the committee's reconmendati ons.
So again, we wanted to say thank to the conmttee and
thank you for this Commttee for listening to this

i nportant issue.
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MEMBER VEI NER:  Thank you.

MR. EASTON: In fact, just Kevin put a bug
in my ear, but when you go back and |look at all the
historical rail accidents and especially these five,
they all involve the derailnent of a singletrain. |If
you use dedicated trains, that |argely goes away.
FRA, we're in discussions with them They're under a
mandat e whet her to require dedicated trains based on
risk.

The other thing is the other accident that
doesn't go away is the tunnel fire which we're
studying and we have already approached the
Associ ation  of Anerican Railroads about t he
possibility of changing circular OI-55 which would
prohibit the practice of trains passing in tunnels
carrying flammable liquids and that which we feel
woul d have virtually elimnated the Baltinore Tunnel
fire; although a dedicated train rule wuld elinnated
the Baltinmore Tunnel. So we're noving out very
rapidly to try to get a better understanding of this
whol e thermal issue and when we conme back in the
summer and tal k about the Baltinore Tunnel fire, maybe
we'll have sone of this nenorialized for you.

CHAI RVAN RYAN:. Before talking.

MR. EASTON. Ckay.
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MEMBER VEI NER:  Thank you.

CHAI RVAN RYAN:. Thank you, Earl.

MEMBER VEINER Jim do you have any
further questions? Bill?

MEMBER HHNZE: |I'ma little bit confused
by Mel's comments and |'mreferring to the conmittee
strongly endorses full scale testing for -- perforned

under both regulatory and credible extra regulatory

conditions. | heard you say that this type of testing
was only really needed for the thernmal area. |s that
correct?

DR KANNINEN: No, no. | said it is well

practiced in the mechanical testing area, in other
words, using that as a mrror for the people who are
too worried about the fire to consider.

MEMBER H NZE: So the nechani cal has been
t aken care of.

DR. KANNI NEN:  Yes, very much so.

MEMBER HI NZE: But it doesn't say that in
this recomendation t hat the enphasi s shoul d be on t he
t hermal area.

DR. KANNINEN: You are referring to the
st at ement .

MEMBER HINZE: I'mreferring to slide

ni ne.
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DR. CROALEY: | think you're really
| ooking at two different issues there.

MEMBER HI NZE: So hel p nme then.

DR CROALEY: The conmttee, one of the
i ssues that came up during the study and again this
was rai sed by several people at the commttee's open
neeting was the whole issue of testing and whet her
testing should be required for every package and
whether in fact you mght want to production test
certain packages and whet her or not you nmight want to
test packages to destruction. | think what the
committee was trying to say there was current practice
isreally good. It's an integrated process right now.
This is how it should continue to be done.

MEMBER HI NZE:  Okay.

CHAI RMVAN RYAN: Is this what it actually
says in the text or is there explanatory materi al
other than this bullet?

DR  CROALEY: O course, there is
expl anat ory.

CHAl RMVAN RYAN: | think maybe we're
pi cking on a bullet and maybe the text explains what
you just said. Is that right?

DR. KANNINEN: But if | could just add to

what Kevin said, there was at the very beginning
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peopl e who were not enanored of the whole idea of
transporting radi oactive waste who would insist on
full scale testing as Kevin al ready sai d and what t hey
nmeant by that was testing to destruction whereas full
scale testing in the sense of the regulatory thing is
what we endorse and we do not endorse testing to
destruction. So this bullet is sort of ainmed at that
particul ar point of view

CHAI RMAN RYAN: Thank you very nuch

MEMBER WEINER  That's a very good
clarification. Thank you. Allen.

VICE CHAIR CROFF: [|'mnot sure |
understand this and it's the full scale part. Wy did
the commttee recommend full scale as opposed to
current practice which is nostly fractional scale,
cal cul ations and this kind of thing?

DR. KANNI NEN: No, the current procedure
is to use full scale but to use it sparingly in a
conpany wth conputation simulation and scale
nodeling. So you're working themall together. So
you're using it in that way. You certainly are doing
full scale testing.

CHAI RMVAN RYAN: |'d have to go back and
read our letter, Allen, but I think the commttee is

in agreenent with what you just said, limted ful
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scal e testing for certain perfornmance questions.

VI CE CHAI R CRCFF:  Yes.

CHAI RVAN RYAN: Cal cul ati onal approaches
whi ch we agree that we saw sonme pretty sophisticated
nodel ing tools in our Conm ssion gathering and then
the testing to destruction for the sake of destroying
sonmet hing, we said didn't rmake any sense.

DR KANNINEN: That's correct and that's
exactly what that bullet is aimng at.

MEMBER HINZE: A lot is lost in the
brevity.

CHAI RMVAN RYAN: And fair enough because
you can't put it all in three lines of bullet.

VI CE CHAI R CRCOFF: You nean you haven't
al ready reported that.

(Di scussion off m crophone.)

MEMBER VEI NER: Just to interject, it is
the full recomrendati on which is considerably | onger
t han what you summari zed on your slide that is quite
clear that it endorses the use of full scale testing
to determ ne how packages wi || perform under both
regul atory and credible extra regulatory conditions
and | think that explains that you wish to continue to
det er mi ne how packages conti nue t o performunder these

conditions that you have identified.
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DR. KANNI NEN: Correct.

MEMBER CLARKE: Excuse ne, Ruth. The
first part of Bill's questions addressed on Slide 8
with a recommendation is made that the NRC to
undert ake additional anal yses for long duration fire
scenarios. It did have a colum of -- Are there any
specifics associated with that recomrendation or is
the recomendation to go back and | ook at different
scenarios and go fromthere?

DR.  KANNI NEN: Well, our report was
wrapped up prior to nuch of what the NRC is doing as
you just heard Earl talk about. So they have really
done that thenselves and that of course is the best
possi bl e outconme for us to suggest and for themto
act. So we're very pleased by this.

DR CROALEY: The conmittee did nmake a
coupl e of coments and suggested that perhaps the
hi storical record would be a good place to start if
you were |ooking for credible, long termduration
fires and two exanples were nentioned. There was a
Li vingston, Louisiana fire, | think it was 1972, but
| could be mstaken about the date, that burned for
three days. Now they let that burn. Presumably they
could have put it out if they wanted to.

MEMBER CLARKE: Was it a train derail nent?
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DR. CROWNLEY: It was a train derail nent.

It was carrying plastics or plastic products | think.
And then there was the Summit Tunnel fire in the UK
whi ch burned | think for about four days. |In fact,
based on the Summt Tunnel fire, the U K. Departnent
of Transport put a rule or a regulation in place that
prohibited trains carrying flamable materials and
trains carrying spent fuel from being in the sane
tunnel together.

MEMBER WEINER: Bill, any further
guestions? Allen?

VICE CHAIR CROFF: | wanted to be explicit
on one point. W' ve been tal king about the | ong
duration fires, but sonething that | think was said
was you're not recommendi ng consideration of higher
tenperature fires, higher than the 1475.

DR KANNINEN: | don't think -- We didn't
make any reconmendation with regard to specific
targets either in tenperature or tine. W think that
woul d have exceeded our capabilities.

VICE CHAIR CROFF: |'m asking sort of --
You've said in general take a |look at |ong duration,
but what about hi gher tenperatures?

DR. CROWALEY: There's not hing.

DR. KANNI NEN: W did not exclude going to
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hi gher tenperatures.

VI CE CHAIR CROFF:  So the report is silent
on that.

DR CROMALEY: Yes.

DR. KANNINEN: Well, no, not entirely
because as Kevin just said a nonment ago, we
recommended that we | ook at the accidents that have
al ready happened and be guided by that. So if these
acci dent suggest higher tenperatures, then certainly
you want to use hi gher tenperatures.

VI CE CHAI R CROFF:  Ckay.

CHAl RVAN RYAN: O at |east think about
why or why not.

MEMBER VEINER: |'mgoing to ask. Do we
have C yde Young on the tel ephone.

PARTI Cl PANT: W weren't able to get him

MEMBER VEI NER:  Oh well. Thank you. That
is too bad. Mke, did you have further questions?

CHAI RMVAN RYAN: No. Thank you, Ruth.

MEMBER VEI NER: Ckay. Moving right al ong,
Dr. Mrris, you're going to talk about emergency
response, energency preparedness.

DR MORRIS: Actually, | was not.

MEMBER VEEI NER:  Wel I, it's what it said on

my little cheat sheet here.
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DR MORRIS: I'msorry. No, | did not

come prepared to talk on that.

MEMBER VWEI NER: That's all right.

DR MORRIS: In fact, Kevin has covered
all the parts of the report that | mght have
commented on and so | think I'Il just leave it there
and respond to any questions within nmy know edge t hat
you m ght have as we go on. W do have one ot her
cormittee nenber on the phone and he know he's
prepared to comment on some things that Kevin perhaps
didn't touch on.

MEMBER VEI NER:  Yes.

DR. CROALEY: Joe was really involved in
preparation of the route sel ection chapter, Chapter 4.
So i f you have questions about that, you shoul d direct
t hose to Joe.

MEMBER VEINER: |Is there any -- \Well,
let's leave that for the end as |long as you're here.
Hank Jenki ns-Snith who i s on the tel ephone. Hank, are
you still there? Hello?

MR, JENKINS-SM TH. |I'msorry, Ruth. |
| ost you for a second.

MEMBER VEINER: |'msorry. Well, you've
sent some slides | understand.

MR JENKINS-SM TH: | did.
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MEMBER VEI NER: And you're on, Hank, to

tal k about social risks, energency preparedness and
any other topic that you would Iike to address.

MR JENKINS-SM TH: Sure. | should start
with the social risk of talking to an audi ence you
can't see.

CHAI RMVAN RYAN: Hank, just to rmake life
easier, if you just tell us "next slide please" we
have TV sets around the neeting room here where
everybody can see your slides and everybody at the
tabl e has a copy of your slides. So next slide please
will keep us up-to-date with you.

MR. JENKINS-SM TH. Very good.

CHAI RVAN RYAN:. Wl cone. Thank you for
being with us.

MEMBER VEI NER:  And wel cone and this is
not an all-together unknown thing for us. So we're
aware of the risks.

MR. JENKINS-SM TH. Let ne apol ogi ze for
not being able to be there in person. Teaching
schedules and so forth precluded that, but | do
wel come the opportunity to talk to this group. |
shoul d note by way of beginning that someone gave ne
aremarkably optimstictitle here outlined as " Soci al

and I nstitutional Challenges and Sol utions" and, boy,
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| wish |l had them But | would rather title it
"Soci al Ri sks, Chall enges and Recomrended Sol utions. "

And what | will do is briefly nake sone
remarks on variations in risk perspectives that
underlie sone of the problens we have in discussions
about technological risks. | will then address sone
of the inplications of those varying perspectives and
try to put all of that into the context where the
rubber neets the road where agencies are attenpting to
carry out policies that have the characteristics that
lead to the sorts of social risks we're addressing.
And then 1'Il very briefly make some connections to
t he report recomendati ons because | think you need to
see t he pat hway about what we did. Next slide please.

Deal ing with soci al perspectives on risks
isinteresting and sonewhat difficult. Now we're used
to typical formulation which is usually short-handed
as probability ti mes consequence. Wen we're thinking
about a potential hazard, we | ook across sone suite of
scenarios, identify the probability of outcones and
their consequences and we can essentially identify
ri sk that way.

The problemwith that is that many fol ks
don't understand risk that way. A near cousin is

prospect theory and in prospect theory, the val ue
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that's put on aloss or a gain is hinged on the status
guo. So if you think that a technological risk is
going to take away sonething that you have you'll
value it quite differently than you woul d the gai n of
an equival ent quantity of good things.

What we are typically dealing with is a
prospect theory-like setting in which |osses |oom
| arger than potential gains. So thinking about it in
probability times consequence terns is alittle tough
and you know we have a huge debate now over the
precautionary principle and the way that we shoul d be
addressing risk and it spans continents and
governments and policy issue areas and what we're
dealing with falls in a chunk of these fornul ati ons of
risk.

The problemfor us when we try to address
risk in a social setting is that the nature of risk
itself varies. There are quite different dinensions
on which peopl e understand the phenonenon of risk.
You'l | probably all have seen on occasion di scussion
about the psychonetric di mensions of risk, the notions
of dread, uncertainty, whether the risk is voluntary
and from the perspective of the receiver of a risk,
it's often the case that these characteristics lead to

massive differentiation in the way the risk is
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under st ood and accept abl e or opposed.

More general ly, when you | ook across the
| andscape of potential hazards, people end up having
to identify which kinds of events are the nost
fearful, and we trade them off agai nst one anot her,
| mean, the hazards of guns or gun control. And these
ki nds of probl ens perneate the societies and t he ki nds
of di al ogues they have about risk, and we're in the
m ddle of that kind of a dialogue with respect to
nucl ear risks with shifting tides over decades about
di sks of things nuclear are understood.

Even nore tricky is the way that risks get
consi dered when we're making col |l ective decisions in
regul ations, and legislation, and as it spills over
into elections. And just as an exanple of some of the
t hi ngs that happened here, risks are oftenill-suited
inthe sense that they don't nmatch easily the kinds of
choices that we make in the elections or in policy
decisions, and they becone, essentially fugitive
probl enms. They are problens that can't really be cast
as the choices that we normally nake, or in terns of
the institutions that we use, so problens that are
seen nore generally are recast in terms of risks and
t hreats.

A specific exanple is what |'ve terned
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i deol ogi cal displacenent here; and that is, that when
broader political values are at stake, and these can
be quite broad-rangi ng, they are often recast in terns
of risk, so this social perspective problemleads to
guite a cacophony when we start tal king about risk.
And the difficulty is particularly acute when you are
part of a conmunity of researchers or in an agency
where there are very specific tight definitions about
what risk means, and then you conme into contact with
sonmebody who's tal king about it very differently, or
understanding it very differently, and it leads to
substantial confusion, often the perception that
sonmebody el se is being msleading, and it breaks down
prospects for conmunication. Next slide, please.
The inplications of these different kinds
of perceptions of risk are large, and | will focus on
what are generally terned perception-based inpacts,
and just go down a quick list here. The nost
i mredi ate kind of inplication that you can see from
perceived risk at the individual |evel is increased
stress and anxi ety and kind of health conplications
that can result fromthat, or generally there's a |l oss
of a sense of well-being of a sense that one is
secure, and that these types of things can

substantially reduce the overall quality of life of an
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i ndi vi dual .

Br oadl vy, in a social context, the
i mposition of disks, even if they are technol ogically
wel | understood and the traditional nmeasures of risks
are quite small, a sense that these risks are being
imposed can lead to a loss of trust, or even a
breakdown of the wusual social patterns wthin
institutions in the extrene. These kinds of inpacts
can have huge inplications for society.

On a nmore famliar ground here, we've
talked a | ot about in the commttee about stigma and
econonic inpacts that results fromstigmatization of
a place because of its contact with a known hazard
like radioactive nmaterials, place based |osses
i ncl udes such things as reductions in tourism | oss of
agricultural value, shifting of economc activity like
conventions. Miuch of this type of research has been
focused on the potential inplications for Adda and
Clark County, in particular.

I n addition, however, place based stigma
| osses can result in reduced property val ues, sonme of
whi ch has been measurable in cases of radioactive
waste transport prograns. These kinds of research,
however, really haven't been able to nail down

preci sely what these processes are. There's a great
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deal of uncertainty, there's a big difference between
what one would expect in nornmal operations versus
acci dent situations, and we don't have a great deal of
experience wi th severe acci dents i nvol vi ng radi oacti ve
material handling in the United States, which is a
good thing, in general, but it means that the ki nds of
enpirical evidence we have are limted.

Probably the nbst severe problemyou get
i s when you conpound historical patterns of exposure
or reduced ability to handl e these kinds of risks with
ostensive social injustice. These lead to what risk
comuni cations folks refer to as outrage, which is a
conpl ete breakdown of ability to communicate, and a
sense of zero sum or negative sumagains in which one
side views what the other is doing as incredibly
harnful to their well-being. Next slide, please.

In a bit of context, when you think about
the social perspectives on risk, these may just be
conditions that one has to live with, but when | think
of these things, and as nuch as the discussion in the
committee went, you have to place themin the context
of the people who are actually having to carry out
programs or an agency perspective, and it m ght be DCE
or NRC, but sonmebody has been charged with

programatic responsibilities.
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The difficulty for those who are charged
with radioactive materials nanagenent is that they
have mul ti ple principals, or | guess a shorthand m ght
be bosses to whomthey have to respond. They have to
respond to various conmttees, a Wiite House, various
constituencies. Anmongst those constituenci es would be
the locally affected communities who tend to be the
place that the social risks |loom largest. But an
agency doesn't have the capacity to take one
perspective and run with it. They're in a web of
perspectives there. They al so operate within budgets
and deadlines, and the pulling and hauling of an
overtime political process. And | certainly don't
need to explain that to you, you live there.

It's also the case that in that agency
context, the people that they contend with, especially
those who have alternative perspectives on the
programs, naybe even directly opposing what the
program is doing, they're working with people with
very different capacities to operate. And it often
appears, though it may not be the case, that the other
pl ayers have greater degrees of freedomthan the
agency does. They certainly do with respect to the
kinds of things they can say, and the fornms of

expression, and action that can take place in a policy
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process. But what that does, is it creates a context
in which social risk is discussed where the Kkey
pl ayers, the agencies charged with carryi ng out these
policies, perceive thensel ves to be caught between t he
proverbial rock and a hard place. And this results
far too often in a kind of a bunker nentality for
those who are charged with <carrying out these
policies, a perception of the public as hostile or
stupid, particularly interest groups that are engaged
there. And perhaps the nost damagi ng effect is that
this kind of a context where highly controversial,
conplicated issues expressed in conpeting | anguages,
where agencies have I|limted room to nmaneuver
under m nes the capacity for policy |learning, and that
is a substantial concern to those of us who are on the
commi ttee thinking about these problens. Next slide,
pl ease.

| want to enphasize that the |eading
concerns we had in trying to devise recomendations
were to address this inability, or to address the
capacity for learning that really is the life's bl ood
of maki ng forward progress on policies like this. And
the main pattern for doing this is to have a greater
fl ow of ideas, even |earning |anguage between those

charged with carrying out the prograns and the
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i ndi viduals who they're working with, around them
t hose who they are charged to protect and so forth.
And i f one can i ncrease the breadth of the perspective
and capability in the advisory groups, one can go a
long ways toward doing this. It decreases the
probability of a costly social msstep, the sort of
probl emthat we see too often in prograns that take
decades to overconme. It increases avenues for
informal representation. The greater the breadth of
the types of people that are included in these
advi sory groups, the greater the capacity for informnal
processes of comunication for breaking down of
m strust, essentially creating pathways by which
peopl e believe they' ve been heard, and their concerns
accounted for. It opens up avenues for two-way

| earning between agencies and the social risk
practitioners, and sone of the broader sort of ripple
communities that those risk practitioners operate
wi t hin.

| don't want to argue that this is a

panacea. | guess I'd call it nore akin to a necessary

than a sufficient condition for success, but it's one
that | think is wurgent, particularly given the
propensity for perceptions to rigidify and create

t hese types of defensive postures that so crowd the
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ai mof risk managenent. Next slide, please.

Mor e specifically, we had t wo
recommendati ons along these lines in the report. The
first was to expand the technical ext er nal
coordi nati on wor ki ng group. Now this group which |'ve
had the good fortune to speak to on a nunber of
different occasions currently is nmde up of
technically trained individuals, people who are
i nvol ved in various kinds of official capacities, and
what we're reconmending is that it be expanded to
i ncl ude peopl e who nore specifically and broadly deal
with risk commnication, understanding risk from
vari ous perspectives in order to open up the potenti al
for greater two-way comuni cation

| should say that a great deal of this
happened al ready. Wat we want to do is reinforce it
and stabilize it to make sure that it's a continuing
feature of the program The second point was to
retain and nodi fy the nucl ear waste technical review
board. It's already an existing institution. |It's
functi oned as an i ndependent and generally respected
voice in |ooking at technical issues. W'd like to
see it expanded to handl e the social inplications of
t he nucl ear waste transportation problem

Now this would be a group that would
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chiefly be speaking to those who are inplenenting or
regul ati ng t he process, essentiallytranslating soci al
science and practitioner know edge as we have it for
t hose who need to use it. And in sone sense, this
group needs to be one that could have access to
relevant classified nmaterials so that they would be
abl e to speak to those i ssues, so in sone sense, think
of these two recommends, one as nore porous and open,
and broadly two-way in the kind of conmunication that
it's bringing from external conmunities through the
TEC into agencies, and scanning for potential
m ssteps, and creating greater trust, and reducing t he
barriers to | earning.

The second one is nore to have the sorts
of people who can take the body of know edge that's
devel oped in research and practice and provide it to
those who are having to nake these decisions, but
doing so in a setting where they are able to attend to
the full suite of problens, including those having to
do with security.

That's the gi st of what | have to say. |
agai n, apol ogi ze for not being there to do it in
person. |'m happy to take any questions you m ght
have.

MEMBER VEEI NER:  Start with the commttee.
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Jim Bill, Mke? Allen, do you have --

VI CE CHAI RVMAN CROFF:  No, it's all your's.

MEMBER VEINER: All right. Then | guess
it is.
| have some, Hank, as you m ght expect. First of all,
to what extent have you, or has anyone that you work
with actually studied conmttees that conbine or that
have a breadth of menbership? And in order that this
not appear to be a leading question, 1'Il tell you
what the background of the question is.

|'ve served on a nunmber of such
conmmttees, as | believe we all have. And | do not
observe that it increases either the appropriate, what
we could consider an appropriate perception of
estimated risk or an appropriate perception of
perceived risk. | don't think the communication, to
put it bluntly, it's been ny observation, whichis in
no way statistical, that all too often, the wanted
comuni cati on does not happen. And I'd like to know
if you have studied such conmttees, if you have any
exanpl es of where it does happen?

MR JENKINS-SM TH: Yes. There's been
quite a bit of work on trying to understand small
group devel opnent of perspective. There's a

particularly good scholar at the University of
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Washi ngt on nanmed John Gastil, who's witten quite a
f ew books on the way that these ki nds of conversations
can lead to nore general understanding.

Now | woul d al so say that if you structure
the incentives in ways that sort of msalign the
i nterest of the group, you get serious problenms. And
it's not easy, it's certainly not guaranteed that
you're going to break these things down. But | guess
| woul d use the experience of this NRC conmttee, the
one that wote the report on transportation of spent
fuel, and when we began thi s comruni cation, there were
a lot of tensions. W brought people together who
hadn't worked together before, and who were in very
di sparate kinds of conmunities. And as the
comuni cation progressed, there had to be a |ot of
trust-building, the belief that people were being
heard. It takes work, and | would suggest that in the
creation of these commttees, one has to attend to the
potential problens here, that there needs to be
committee chairs or managers of this process that are
wat ching for those kinds of problens and addressing
t hem

It also means there's got to be sone
sel ection on the process of who you put in. | nean,

i f you put in peopl e whose job or whose perspective is
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to represent one point of view, and not to |isten, and
to essentially be gadfly or a naysayer with respect to
a policy, thenit's very difficult to work with them
so there's both a selection process and a managenent
process associated with it. And no, the comittee
doesn't inmagine that it woul d be a panacea, as | said.
But | think it's a necessary condition, and it's one
that's worth working at to make it go.

MEMBER VEI NER: | guess ny ot her question
i s a nore phil osophical one. |In the natural sciences,
you can do experinents, and you can repeat them And
if I burn the sane, just to take a fire exanple, if |
burn the same quantity of octane under the sane
conditions, I'mgoing to get the sane tenperature, and
the fire is going to last the same length of tine.
Experinments are repeatable, and it's on that basis
that the natural sciences do projections. They say
well, this has happened every way, this way every
single tinme we've done it, and we've done it
i ndependently and so on. That does not happen in the
soci al sci ences.

It's very difficult to predict on the
basi s of behavior, not only | ook at what happened with
the waste isolation follow up project. Everyone

woul d have t hought that the transportati on of waste to
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the WP was going to end civilization as we know it,
until the WP actually opened, and now no one pays
very much attention to those trucks at all. |In fact,
you've met with them in some very heavy traffic
routes, and you get nore nenbers of the nmedia than you
do protestors. You get one or two protestors and a
dozen TV stations. How do you reconcile that? How do
you use perceived risk, social risk, if youwill, to
make predictions that you can have any Kkind of
confi dence in?

MR. JENKINS-SM TH. You've said quite a
bundle of things there. One was the distinction
bet ween the social sciences and what you're calling
t he natural sciences. | suppose humans are unnatural,
but --

MEMBER WEINER: Well, no, works in
bi ol ogy.

MR.  JENKINS-SM TH. I n general, any
science has to struggle with the nagnitude of the
events and concepts that it intends to explain. And
t he wonderful thing about rmuch of the natural science
is the events, and the particles, and the interactions
are nicely bounded, and easily defined. |In the social
sci ences, the closest we get tothat, typically, isin

econonics, where the event is a transaction or a
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trade, and under those circunstances, there's a very
well verified enpirical body of literature that is
abl e to make good sense of human behavi or.

Psychol ogy cones reasonably close, and
psychol ogi sts do use experinents in which they are
able to control many of the relevant variables, but
thelimtationthat we chiefly come across in addition
to the conpl ex ki nds of phenonenon we're attenpting to
deal withis we can't do natural experinments with rmuch
of this. W have to use statistical controls rather
t han experinmental controls, and often we can't contr ol
for all of the relevant variables, so it does | eave us
with greater uncertainty.

Wthinrisk perception, however, there are
some aspects that are pretty well understood, that
have been neasured over quite a range of different
circunstances. And in general terns, the kinds of
phenonenon extend well beyond the nuclear risk to
ot her kinds of hazards, and one can draw on a body of
know edge that's devel oped with respect to those. |
guess | would challenge you a little bit on your
perception of what is known and can be known, and
under st andi ng human behavi or generally, and ri sk nore
specifically.

Wth respect to your ot her point about the
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WP case, now you have to disentangle propositions
that are made for political purposes fromthose that
are made for social science purposes. And | started
out tal ki ng about the way that risk works i n context,
and if you understand risk in terns of what is the
expected | oss, versus what is the expected gain, or in
ternms of prospected area, | think the case of WP
nmakes good sense.

Bef ore t he shi pnent actual | y began, peopl e
were facing a prospective |oss, however small they
m ght have feared it to be, or however much
uncertainty they took into the calculation. Once the
trucks were actually noving, the status quo had
changed, and the way the people understood the risk
changed.

It's funny, this kind of a proposition has
been around for a long tine. 1It's often been called
the bow wave effect, that with the onset of a new
technol ogy, there's an initial hurdle that has to do
with prospective loss, that you're adjusting the
status quo. Once you're passed it, it |ooks, kind of
| ooki ng back, it |ooks ridiculous that people were so
concerned. This is something that we've seen with
fluoridation, with conpressed steam and with all

ki nds of technol ogies over time. And so |I'mnot so

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

176

sure, as you are, that it's a counter-instance to
expl anat ory power.

It is the case, however, that when you
listen to all of the propositions mnmade before an
event, you're going to hear all kinds of strange
stuff. | think it's incunbent on us to ask quite
carefully what is the enpirical and theoretical basis
for the claimbefore we treat it as if it was a
scientific proposition. But | think that sort of gets
at ny general answer to your question. W could go on
at length on this, especially if you gave ne a beer.

MEMBER VEI NER: A final question - what
advice beyond broadening the nakeup of these
committees did you have? What advice would you have
for a regulatory agency that is dealing with soci al
ri sks?

MR. JENKINS-SM TH. | woul d encourage
regul atory agencies that are dealing with these ki nds
of problens to actually have staff positions; in other
wor ds, people who are part of the agency who are
trained in those areas, who actually have studied
t hese ki nds of social risks, and engaged in that kind
of research

The difficulty that agencies have

typically when they bring in people who chiefly have
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engi neering and other technical backgrounds is that
it's hard to nmke judgnments about what counts as
theory and what's just a claim | think one of the
bad raps that social science getsisit's so entangl ed
in politics that people who haven't formally studied
it, don't really have the ability to differentiate the
ki nds of problens that are before them

| also think that having people on the
i nside of agencies who understand that |anguage and
t he concerns that are associated with it would permt
much nore productive conversation between that agency
and affected communities, and also with el ected
| eaders.

MEMBER VEI NER:  Thanks. Does anybody want
to add anything? Kevin is |looking as if he does.

MR. CROALEY: This is Kevin Crow ey.
would I'i ke to add to Hank's excellent comments. As he
was sitting here tal king about these issues, | was
smling because | was thinking about all of the
di scussions that went on within the conmttee. W had
15-16 individuals of whom three were social
scientists, hard core social scientists, and the
others were pretty hard core technical people, and
t hen sone peopl e who ki nd of straddl ed the area. Neal

Lane was a good exanple of a straddler, even though
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he's a physicist by training, through his governnent
and policy work, he's been exposed to the soci al side,
and | think is very intuitive on a lot of these
i ssues.

But there was an initial time during the
committee's neetings - we spent a lot of tinme just
breaking down the barriers between the technical
peopl e and the social science people - and it wasn't
just learning the | anguage, but that was a part of it,
because social scientists are very precise in their
use of terns, and the technical people tend to be a
little sloppy in their use of a |ot of social science
terms. | think there's a sense that gee, we're al
people, so we all understand the stuff.

CHAI RMAN RYAN:  Ful | scal e/ half scale.

MR. CROALEY: The point | wanted to make
was this. | think that when we really began to nake
progress was not only when we | earned to speak each
ot her's | anguage, but particularly on the side of the
technical, what I'm calling the technical experts,
al t hough social -- we never found good term nology to
differentiate these two groups, val ues, technical and
soci al sci ence.

There was an acceptance on the part, |

think, of the majority of the technical people that
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this was inportant, and it was legitimate. There's a
tendency, and | see it all of the tine, wthout
referring to any particular conmttee, but within sone
of our committees that have both technical and soci al
science, and also out in the world when you get into
a neeting and you have a social scientist standing up
and speaking to a group of technical people, there's
a tendency to dismiss a lot of that stuff. And when
we really began to nmake progress in the conmittee was
when there was a recognition and an acceptance that,
you know, this is inportant. W may not understand it
very well, but this is a hurdle that we have to get
over.

And | think where the conmttee canme out
on a lot of its recommendations, particularly inthis
area, is that this is not a problem you can solve.
It's a problemthat you try to |l earn nore about, and
it's a problemthat you work with the affected people
totry and nanage. And | think the term "nmanage" here
is key. And that's why you're seeing in the report
the recomendation for expanding these advisory
committees, or augnenting existing commttees so that
you bri ng peopl e on who can hel p i n this understanding
and managenent .

MEMBER VEI NER:  Thank you.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

180
VMEMBER CLARKE: Excuse ne, Ruth.

MEMBER VEI NER:  Yes.

MEMBER CLARKE: Could |I make a comment ?

MEMBER VEI NER: Pl ease.

MEMBER CLARKE: As | was listening to
Hank's answer, | was al so rem nded of one of those
committees that Allen and | were on, the nmanagenent of
| egacy waste sites, the first stewardship commttee.
And we had social scientists, and one in particular,
and there are barriers, and | think many of those
barri ers were broken down t hrough t hose conversations
that you have outlined, so | think that is a good
suggesti on.

MEMBER VEINER: W have not discussed
route selection. ©Ch, we have another comment.

MR. RULAND: Yes. Bill Ruland, again, the
Spent Fuel Project Ofice. W've read the report and,
of course, we scratched our heads a little bit when we
saw t hat social risk discussion. As you can see, the
two reconmendations don't directly effect the NRC
But what we can do, and we have been doing is really
we have an extensive outreach program in the Spent
Fuel Project Ofice to talk to groups that are
affected by transportation. You' ve all net Earl

before, | know, and we devote a significant portion of
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his tine to go out to these groups to listen to their
viewpoints, and to try to bring back sone of what we
hear. And it's sonething we've done up to this point,
and we continue to take a serious | ook about what we
do in this area.

And, in particular, we're right now
considering a contract where we kind of try to help
ask SANDIA, not necessarily a group of social
scientists, to hel p us come up with sone denonstration
ai des so we can ki nd of denonstrate and try to educate
folks. At this point, that's what we see our role in
this areais. Yes, we continue to kind of think about
it, but as the comrittee has learned, it is inportant.
It's part of really the fabric of our office, and |
believe it's the fabric of the NRCat-large, toreally
listen to the nunber of publics we have out there.
Thank you.

MEMBER VEI NER: Joe, would you like to
comment, novi ng to anot her topic, unl ess sonebody el se
wants to nake a comment about social risk. Hearing
none, would you like to give us a brief rundown on
what you did with routing?

VR. MORRI S:  Actually, Kevin's
presentation did cover the key conclusions and

recommendations on routing, and I'Il just rem nd you
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what Kevin said. The commttee had two distinct
tasks; one was the broad task of |ooking at the

t echni cal and soci al concerns connected wi th potenti al
future |arge-scale shipnments, mainly of comrercia
spent fuel. And the second task was a specific
Congressionally mandated task to | ook at how t he
Departnment of Energy nmade routing decisions for
shi prrent s of research reactor spent fuel inthe United
States. And this has to do with nost of the shipnents
that have taken place of research -- the |argest
guantity in the last decade, at |east, has been
foreign research reactor spent fuel that's repatri ated
to the U S., and conmes in nostly Charleston, South
Carolina, and goes to DOE facilities in Nevada or in
South Carolina. But there are other flows of research
reactor fuel, as well, including fuel fromuniversity
reactors, which is not the direct responsibility of
DOE, because the universities here are NRC | i censees,
and al so shiprments from DOE reactors.

The conmttee's understanding was that
this study charge canme out of a specific -- primrily
was the result of a specific controversy over a
specific one of these shipnents of sone foreign
research reactor fuel fromthe Savannah River facility

in South Carolina by truck to Idaho in 2001, that the
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State of M ssouri objected to, and attenpted to stop,
so that was the background of it.

The committee's conclusions have to do,
first of all, with DOE procedures, which the conmttee
t hought were reasonable and sufficient for planning
the routes for these shipnents. And also, with the
DOT regulations. DOE is responsible for the
managenent of certain of these shipnments, DOT wites
regul ations that govern highway shipnents of high
| evel radioactive waste and spent fuel. And the
committee concluded in that regard that DOT' s hi ghway
routing regul ati ons, which | argely govern the way t he
Department of Energy routed that 2001 shipnent that
went through M ssouri were al so reasonabl e regul ati ons
if they were followed and practiced in the way that
their framers intended themto be.

Beyond that the cormittee, | believe, saw
t hat experience as very useful historical experience
of an actual ongoing program involving the ongoing
shi prent on a routine basis of spent nuclear fuel on
an orders of magnitude smaller scale than what woul d
be i nvol ved i n di sposing of all the commercial reactor
fuel in the country; but, nonethel ess, a good exanpl e
of how DOE confronted and overcane some of these

probl ems having to do with routing and ot her aspects
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of managenent of the program And the conmittee
hi ghlights the routing practices, in particular, the
formal procedures for consultation with states, and
with tribal organizations along the routes as a
wort hwhi | e exanpl e that i s applicable, keepingin mnd
the differences in scale that greatly conplicate the
problem but is applicable as an exanple for
procedures that DCE can follow in |larger scale

pr ogr ans.

Beyond that, | think if there are
guestions about the --

CHAI RMAN RYAN: Just a little piece of
anecdotal experience that picks up on Professor
Jenkins-Smth's coments. As a resident of
Charl eston, South Carolina for many years, | can
attest to the pattern of lots of press, lots of
interest about the first shipnment of reactor fuel
research reactor fuel, then it went away. The first
MOX fuel shipnent that went to Duke that cane in
t hrough Charleston. Charleston is an interesting
entry point for lots of things. It's | think the
third-1argest seaport on the east coast for materi al
comng into the United States, but it was very
interesting, | think, to ne, and it's interesting to

hear that there really is a social science patternto
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that, that the, let nme call it uproar, for lack of a
better word, or attention that it got, was very
i ntense, very short-lived, and then non-existent. So
shi pments conme and go, and |'msure there have been
dozens of them over tinme, or hundreds naybe.

MR. MORRIS: Hundreds. On the order of
hundreds, | believe.

CHAI RVAN RYAN: Hundreds. And it was only
the first one or two that kind of got the attention,
and everyt hi ng has been running |i ke cl ockwork, as far
as | can tell, ever since. |It's interesting.

MR. MORRI'S: That was an instance where
the specific circunmstances, the specific politica
ci rcunst ances are unique to every case, but that was
an instance where, in fact, the states and DOE, and
others involved; for exanple, the railroads, did
realize that they were conpelled to sit down and work
out some understandi ngs, which were then put into
witing in transportation plans that govern that
activity, in a sense.

CHAI RMVAN RYAN: And | guess that |eads ne
to the question, | wonder if it would be helpful to
collect as many of these kind of case studies, as
possi ble, and see if there's sone other pattern that

m ght better informtrying to get the process going

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

186

earlier rather than later, thinking of a newactivity
al ong these lines. Because, | nean, there are |ots of
them there's not just the Savannah Ri ver, Charl eston.
There are lots and lots of shipnents that have
occurred. W've heard about |ots of hazardous waste
or hazardous material, or radioactive material kinds
of shipnents. It would be interesting to see if we
can tease out sone patterns that m ght be informative.
And again, |I'mthinking nmore broadly, just the social
aspect as one, and al so t he governnent affairs aspect.
| mean, those tend to be pretty conplicated puzzles to
sort out. And Lord knows, South Carolina's politics
are relatively unique in nany ways.

MR MRRIS: | believe that, and maybe
Hank Jenki ns-Smith can comment on this, but | believe
that sone of the social science research on these
phenonena that have to do with public reactions to
radi oactive waste shipnents were situated on the
experience of these foreign research reactor
shi prment s.

MR. JENKINS-SM TH:  Yes. A great deal of
the initial work was based on that and, of course, on
WP. But the interesting finding that is still out
now on the South Carolina case was that in part, if

you recall, when that started up, the state sued the
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federal governnent to stop the shipnments, and the
boats bringing the spent fuel over to the United
States had to circle around in the ocean for a while
as the court sorted out what it was going to do. And
when the shipnents were about to arrive, the
Charl eston Courier had a front page story with a line
in red showing where the route was going to go
al ongside the governor's rather extraordi nary
statenents about the likely affect on the health of
the citizens when it did. And that event is a classic
i nstance of both the expectations of loss in the
initial case, and the nobilization of interest in
trying to define the risk. And we've |earned an awf ul
ot fromthat, and it's still being studied, in fact.

CHAI RVAN RYAN:  Thanks.

MEMBER VEI NER:  We have anot her comment .
Judi th, would you introduce yourself.

M5. HOLM Wth your approval, |'mJudith
Holm [|I'mfromthe Gvilian Waste Programin the
Department of Energy, and we are a co-sponsor of the
report, and | thank the conmittee again, and Kevin for
all the work they did. Qur feeling is that yes, we
agree, there is a good systemout there. W have been
wor ki ng within that system and | wanted just for this

committee's information, we wel cone NRC s support, and
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Earl and | have worked together a long tine. The
groups that he has been providing informationto about
the regulatory structure and NRC s role are the four
state regional groups that we sponsor, t he
Transportation External Coordination Wrking Goup is
a group that our office sponsors and has nmanaged for
sonme 10 to 15 years now.

W agree that it's inmportant to have the
di al ogue between technical and social science, and
policy people. Don't forget the policy people,
they're critical to this discussion, so | wanted to
wel comre any of you who are interested to attend any of
t hese regi onal group neetings, of the tech group that
neets twice a year. Cone and see what we're doing.
W do have a nunber of activities in comittee
underway addressing routing, and establishnent of
criteria, as you' ve suggested, working out the
ener gency preparedness funding system W' re hopeful
that we'll be able to publish policy on that fairly
soon, so we take your suggestions seriously, and are
wor ki ng t hrough sonme of those suggestions right nowin
DCE. Thank you.

MEMBER WEI NER. Thank you. Does any
nmenber of the committee, do you all have any further

itens you want to comment on?
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MR. CROALEY: You've nentioned emnergency
response service tines, and | was prepared to just
nmake a few comments about that, if you'd like.

MEMBER VEI NER: Pl ease.

MR. CROALEY: Ckay. Allen, did you have

VI CE CHAI RVAN CROFF: No, go ahead.

MR. CROALEY: Ckay. Al right. Wll, you
may remenber that the recommendation, again, was DCE
should begin imediately to execute its emergency
responder preparedness responsibilities. And the
committee reconmended four particular steps that DOE
m ght want it to take. And before |I nention those,
let me say that | think there was a lot -- again, this
was one of those issues that got a lot of interna
di scussion during the cormittee neetings, and we had
a commttee nmenber, Lacy Suiter, who was an Enmergency
Managenment Professional. He ran the Tennessee FEMA
for 12 years, and then was in a high | evel positionin
the U S. FEMA before he retired, and he still does a
| ot of consulting work, so he understands this area
very well. And | think it was his sense that DCE is
really m ssing an opportunity here, because energency
responders tend to be -- they're highly thought of

within communities, they tend to be anbassadors to
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comunities, and when a public official or a menber of
the community says - they hear about the spent fuel
and high level waste shipnents conming through the
community and they say, is this safe? Can we handle
this? Having energency responders who are trained to
understand what's going out and can respond to the
political | eader or to the citizen, yes, this is okay,
we can handle this. There's a real advantage to that.
So in that spirit, the conmttee nade four explicit
recommendati ons for steps that DOE coul d take.

The first is to establish a cadre of
trai ned energency responders and to do this early, and
to focus on the long-term professionals. Over 75
percent of fire departnents are either volunteer or
part-paid fire departnents, and there's a |ot of
turnover. So what you want to do is you want to focus
on the people within those fire departnents who have
been around for a while and are likely to be around,
and in the very early stages, focus on train the
trainer activities, and try to get some i nput to your
pl anni ng process. And | know sone of that is already
going on within the TEC

The second recomendati on was to work with
DHS to provide consolidated all-hazards training.

Under Section 180©) of the Nuclear Waste Policy Act,
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DCE i s responsi bl e for providi ng financi al support for
energency responder training. The conmittee felt that
t hat support could go a whole lot farther, and be a
ot nore effective if energency responders received
trai ning for spent fuel and high | evel waste energency
response as part of the other types of hazard training
that they get, so that was the second one.

The third reconmendati on was to include
trai ned emergency responders on escort teans. The
conmittee noted that this would be alittle easier to
do if you were transporting nmaterial by rail, and
particularly by dedicated train. But the thought
there was, again, part of it is nmaking your limted
resources go farther, but the other part of it was,
t hese peopl e can establish liaisons with the emergency
response organizations in the comunities through
whi ch these shipnents pass, so that you are, again,
devel opi ng the good ties that you want to have t o make
the program success. And also, if there is an
accident or an incident, that the energency responder
on the shipnent is there as a resource to the | ocal
i nci dent commander.

And t hen finally, t he fourth
recomrendation was to use energency response

preparedness as an outreach to comunicate nore
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broadly with conmunities about transportation plans
and prograns. And the idea, a couple of suggestions
there the conmmttee nade were, for exanpl e,
establ i shing a website where comruni ti es who woul d see
these materials comng through could find out about
DOE's energency response prograns, and about
preparedness intheir communities. And al so, perhaps,
even getting school children involvedin, for exanple,
maki ng envi ronnent al neasurenents along sites. So the
conmittee felt that there was a | ot that DOE coul d be
doing and wasn't doing to take advantage of the
outreach opportunities inthe emergency response area.

CHAI RVAN RYAN: One foll ow up question,
Kevin. That all sounds great, and | know a | ot of
t hat goes on, but delivery in an emergency is a whol e
different matter. And in that transportation
acci dent, under the authority of the governor in the
state in which it occurs, the governor has authority
over what happens in the state. And if he wants
sonmebody el se's hel p, he has to ask, he has to ask the
Feds and whoever it m ght be.

MR. CROALEY: Well, initially the --

CHAI RVAN RYAN: Let ne finish ny question.
So what |'m thinking about is how do you develop a

plan - this is a general question - it's not
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specifically about the governor's authority. How do
you devel op a plan of inplenmentation to go along with
your plan of training, because w thout both, | think
you' re wasting your noney on either side by itself.

MR. CROALEY: Wen you say "a plan of
i npl enent ati on" what are you --

CHAI RVAN RYAN: How are you going to rol
it out? | mean, we're going to train a bunch of
firemen, pick a town, in Wshington, Bethesda, and
we're going to get the first responders, who are
firefighters. W are going to get enmergency nedi ca
peopl e, and others that m ght be potentially involved
in a response, police, the whole works. So we train
them all, and now there's a rail accident, and the
rail road energency response team who owns the track,
says we're in charge. And, of course, firenen -- how
do you deal with the fact that when you have a
response to a significant event, that you really have
to understand the hierarchy and have sone integrated
pl an on how you're going to make all those pieces fit
in reality, and exercise that in sone way. Having
been involved in a few transportation energency
exerci ses over the years, that's the nunber one i ssue.
It's not how do we get the equipnent there and break

out the radiation detection gear and all the rest.
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It's who's going to give us authority to go nmeasure
somet hi ng.

MR. CROALEY: Well, if Lacy were here, |I'm
sure he could give you a very detail ed response to
t hat .

CHAI RVAN RYAN: But does the report go
into that, | guess is ny question.

MR. CROALEY: The report recognizes that
there is a systemin place for response to acci dents.
If it were, for exanple, a rail accident, the rai
oper at or does have a certain responsibility, but there
woul d be an incident commander, and the incident
commander woul d be appointed. It would be the county
official or the city official, depending on what --

CHAl RVAN RYAN: O the state. It could be
a state official.

MR CROALEY: Well, if it were a
significant emergency, the state m ght cone in.

CHAI RVAN RYAN: Well, in sonme counties
t hey don't have resources. | can nane several --

MR. CROALEY: But, again, there's a
different systemw thin each state.

CHAI RVAN RYAN. That's ny point.

MR. CROWLEY: And usually, there's a

menor andum of understandi ng anong the localities in

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

195

the state that guide that.

CHAI RVAN RYAN: Good training wthout an
i npl enentation plan doesn't go very far. That's ny
poi nt .

MR CROALEY: | don't think the commttee
woul d di sagree with that.

CHAI RVAN RYAN: But | think that's
sonet hing t hat we ought to take to heart, because how
you train and who you train doesn't really cone from
an external view of who should be trained. It cones
from how does that system work politically and
socially, and who are the decision nakers and the
responders. Those are the people you train.

MR MORRIS: One point that is in the
report that's a little bit related to that concern is
that the way to approach preparing the energency
responders for these kinds of incidents is to
integrate that training and preparation in wth
br oader -

MR. CROALEY: All-hazards training.

MR MORRIS: -- all-hazards energency
response training, rather thanto see it as a separate
activity.

CHAI RVAN RYAN: The other thing that maybe

it's a conponent you thought about, or maybe it's one
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shoul d be thought about, is typically, the owners of
transport units, casks, have enmergency response teans
that can be on a plane and get anywhere in the United
States inrelatively short order, typically under four
or five hours, because their asset is at risk, so |
think integrating real experts on the equi pnent that
m ght be involved, whether it's a railcar, a rai
cask, or a truck, or whatever it mght be, is a
di mensi on that people ought to think about, too.

MR. CROALEY: There has been a | ot of that
t hi nki ng done. For exanple, | know that there's a
menor andum of under st andi ng anong nucl ear power pl ant
operators, if you have an accident close to a plant,
that operator can be called on for technical
assistance. | think a lot of those are in place. Now
whet her or not they function as they're intended to
function is another question. But DOE doesn't have
responsibility for the i npl enentation side, they have
a responsibility for the training side. They do
exercises in order to try to exercise that to make
sure that everybody's on the sanme page.

CHAI RMAN RYAN: But there's a national RAP
program Radi ol ogi cal Assistant Program and they do
respond, and there's Broken Arrow responses.

MR. CROALEY: That's right, there are
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several |evels of response.

CHAI RMAN RYAN: So DOE does respond to
t hat RAP program

MEMBER VEI NER: Al l en, you had a question?

VICE CHAIRVAN CROFF: Yes. | had a
guestion on the routing business. D d the commttee
formany insights as to the adequacy of the dat abases
that drive these routing analyses; in particular,
popul ation densities along the various routes, and
whet her they're adequate?

MR. CROALEY: Joe, you should take that,
because that came up explicitly in the research
reactor routing study, and |I'm thinking there the
broad risk assessnment that was done.

MR MORRIS: Yes. The commttee did not
review the nodels in detail, but certainly their
understanding of it was that the nodels - well, DOE
used the highway and interline routing nodel in the
RAD TRAN Ri sk Estimates in the EISs. The EIS s
concl usi on was, essentially, that thistrans -- EISis
for the research reactor spent fuel shipnments. The
ElI S s conclusions were basically, this is a very safe
activity. They didn't quite put -- | forget exactly
what the words were. |It's quoted in there, but

basically that the risk en route don't rise to the
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| evel of where this is a major concern, is basically
where it ended up. EIS didn't attenpt to use those
nodel s for conparing routes, and this was ki nd of part
of the problemwith down the road when the State of
Mssouri and the State of California started
obj ecting, how do you know that our root is really
safer than the route through the State of Nebraska?
When DOE started working with the states
in these working group to pick the routes, the first
thing they did was apply the DOT regul ations, which
are very cut and dry. And DOT regul ati ons say
basically, you go by an interstate, you go by the
shortest route, you go by the shortest route fromyour
point of origin to the point on the interstate that
will take you where you're going, and the states can
wite exceptions to that, the states can make specific
exceptions tothat. So if you apply all those rules -
and these regul ations go back to the 70s, | believe,
and DOT when they enacted the regulations did not
require any detail ed route-by-route conparisons - so
when you apply all the rules, you cone up with a route
basically wthout going through detailed risk
assessnents of alternative routes. And so the
conmittee's reconmendation or conclusion was that

that's a reasonabl e process, even though it does not
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i nvol ve detail ed route-by-route conparisons.

Now t he report goes one step farther than
that, and it says that in sone of this nore
m croscopi ¢ exam nation of the routes, it seens like
t hey were naking decisions that could have been
i nfornmed by data had it been avail abl e, but which were
not, because the data were not available. And just
one exanple was that it seened like the states had a
preference for routes where energency responders were
al ready trai ned, because that woul d nean t hey woul dn' t
have to train new enmergency responders on sone ot her
route. But the inplication of that is to tend to bias
routes, or mght be totend to bias routes toward hi gh
popul ation areas because that's where energency
responders are nost |ikely to have trai ning.

Well, there's no nodel that |'maware of,
or that seens to have been applied in these situations
for anal yzi ng those kinds of choices. Now naybe you
coul d have, or sinply other tradeoffs had to -- routes
wer e avoi ded because they went through nountains -
train, for exanple. Again, was any specific analysis
done in that kind of a mcroscopic setting, and |
don't know of any, so that's a |ong-w nded answer.
But the nodel s that exist were not used for route-by-

rout e conpari sons of risk, because that's not what the
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regul ations call for. The regulations shortcut that.
The report says there are worse situations where there
shoul d have been nore anal yti cal power brought to bear
on the problemand it wasn't, and probably tools ought
to be devel oped for that and they don't exist.

MEMBER VEI NER: Just to expand on that,
that was partly a result of the tools avail able at the
time. There has been considerabl e expansi on of the
applicability of these tools, and the i ncorporation of
the sort of data that you're tal king about. One big
| ack, which has always existed, is that none of the
tools used incorporate things |ike nountainous
terrain. That's always a decision that you sort of
nmake on the ground, so to speak. But if we were to
redo that foreign fuel research analysis, you would
see a nmuch finer division, and it could be used for
route-by-route conparison. |In fact, DOE does a great
deal of that right now for all kinds of things, not
just spent fuel. It's something that is very easy to
do.

| was going to ask about energency
response. Since nost of the transportation of spent
fuel will not take place for nore than five years,
probably ten, and since nost of the energency

responders, which is, as Joe has noted, are not in 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

201

urban areas. Mst of the routes and nost of the
energency responders are volunteer fire departnents,
and the personnel tends to change over on the nore
t han annual basis, are you suggesting a continuous
programof training, or is there sone optinumtine at
whi ch the training should begin? | mean, |ooking at
the fact that there are not infinite resources
avai lable for this, did you discuss that in the
report?

MR. CROALEY: Well, there was |ong
di scussi on about that within the commttee, and there
i s di scussion about that in the report. The conmittee
heard from several individuals during the study that
it's too soon to start training, and | think Lacy, in
particular, but also sone of our other conmittee
menbers just didn't buy that argunment. They said
there are sone things you can do very early, and one
of the things that they highlighted that you could do
very early would be to identify the pernmanent nenbers
of those departnments. While there is a |ot of
turnover, there are also a cadre of people who are
there for a long time, and you can focus your initial
efforts on those peopl e.

The committee was not advocating a | arge-

scal e trai ning programof people who weren't going to

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

202

be there when you were ready to ship the fuel, but |
woul d al so point out that the conmittee al so said one
of the other things you should do is you shoul d work
with DHS to provide training as part of all-hazards
training. This is training that everybody gets, and
so DOE doesn't have to establish these individual
trai ning prograns or provide aide to states to
establish individual training prograns. You nake it
as part of training the firefighters and ot her
energency responders get just as a matter of course.

MEMBER VEINER: Are there any further
comments from anyone in the roon? Hearing none, |'m
going to turn - oh, sorry. Excuse nme. How could
negl ect you, John?

MR KESSLER: John Kessler, Electric Power
Research Institute. EPRI also co-funded the study and
| want to thank the NES panel for a nice discussion of
the issues. It certainly was a tough task. There's
a couple of gens in there | really like. One, for
exanple, is the description of the drop test onto an
unyi el di ng surface, the conbination of the two.

| think that what confused nme in the end
all boils down to this issue of risk, and definitely
have to put it in quotes, at |east for a technical guy

like me. Lest we technical people get alittle too

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

203

smug, Ruth, | guess | would argue that we certainly
deal with a lot of uncertainties on the technical
side, as well. And in the end, what's always ni ssing
fromthese argunents, and | think is al so m ssing from
this one, is there's only so much noney we can spend
on this. And in the end, am| supposed to, as a
policy nmaker, spend ny noney refining the rel ease
fraction froma certain kind of fire event, or am!|
supposed to spend ny noney on maybe instituting some
sort of new external <citizens advisory board or
sonmething |ike that?

| guess ny uncertainty, pardon ne for
using that word, was |I'm having a hard tine
under st andi ng the commonalities in the use of "risk"
t he use of "risk-infornmed", the use of "boundi ng", the
use of "credible accident scenarios", and how | m x
social risk versus what, for lack of a better word,
technical risk all together. | guess specifically on
the fire one, there were words sprinkled through the
report about using risk-infornmed approaches or risk-
based approaches. |'ve probably got the words
slightly wong there, and yet we conme to the fire, it
seens as if we're talking about credible accident
scenarios, where you're talking about sort of a

boundi ng situation. And just on the technical side,
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that seens somewhat inconsistent, and | was | ooking
for a clarification, which maybe | just m ssed when
read the report.

And | guess ny | ast feeling about the risk
is that well, | keep thinking we talk about socia
ri sks, and are we real ly tal ki ng about risks, or maybe
it's on the technical side that we don't know what
risk nmeans. And | keep thinking that we bandy these
terns around just to make t he other side happy, and in
the end, I'mstill left with this idea of okay, in the
end we, as a society, have to make a deci sion, are we
going to do this, or aren't we goingtodoit? And if
we're going to do it, howare we going to do it? And
while | appreciate the need for social risks to be
m xed up with the technical risks, the end of the day,
| still wasn't quite sure what the NES was
recommendi ng regardi ng how one uses social "risks",
and mxing it up with the technical risks.

MEMBER VEI NER:  Thank you. Hank, if
you're still on. Hank? | guess he's not.

MR CROALEY: Can | take a crack at that?

MEMBER VEI NER:  You certainly may, Kevin.

MR CROALEY: Well, | think there are a
coupl e of mai n takeaway nmessages fromthe report. The

first isthat froma technical basis, therereally are
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no barriers to the safe transport of waste. | hope
that was the nessage that canme through pretty clearly
in the report. And | think the other nessage that |
hope came through pretty clearly is that the
radi ol ogi cal risks are generally well understood, and
they're low. Those are really the two big nessages.

There were a variety of other messages.
One of the nmessages, | think, and again, this was from
the social science side, is that there are these
soci al issues that have to be attended to. And that
if you ignore them you ignore themat your peril.
And agai n, we're not tal king about solving them we're
t al ki ng about under standi ng t hem and working with t he
affected communities to nanage them And the
committee tried to recommend pragmatic ways to do
t hat .

Wth respect to the very long duration
fires, actually, | think what the commttee wanted to
see happen is what you heard Earl say he was doing,
which i s to denonstrate a boundi ng under standi ng. And
one can do that probably w thout spending a | ot of
nmoney. In fact, one of the points that the conmttee
made was that the nunber of additional anal yses that
m ght need to be made are pretty small, so | think

t hose are the nmessages that you want to take away.
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MEMBER WEI NER: Before calling on John, |

have to ask one question. You said, "You ignore the
social risks, and ignore them at your peril." Am|I
guoting you correctly?

MR CROALEY: That's what | said, and
that's not what is in the report. That is ny
interpretation of what's in the report.

MEMBER VEEI NER:  Ckay. M question to you,
for your interpretation, is what peril? | nean,
suppose there i s a nmassi ve obj ection to sonet hing, and
to sone shipnment, as there is, and you do it anyway
because you know that the risks are small, if even at
all. And it happens, and then it's done, and that's
that. And generally speaking, as we have heard, the
social risk goes away, as well, so what peril?

MR. CROALEY: | would hazard to say that
you' d probably get disagreenent with Hank on that. |If
you nmanage the social risks well, and you run the
programwel |, they're manageable. | think that's what
he woul d say.

The ot her point | woul d make about that is

that the conmttee sensed, and you'll see this in the
report, that sustained inplenentation of |arge
guantity shipping programs was likely to be a

chal l enge froma social point of view And it's not
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t he shipnment that you make here and there, it's these
| arge prograns that are going to be shipping for |ong
periods of time, where you really have to attend to
t hese issues.

MEMBER VEI NER: Yes. | recognize the
committee nade a big point about consistently seeing
to it that regul ati ons were abided by. John, did you
have a further -- hearing no further coment, 1°'I
turn it back to the chair.

CHAI RVAN RYAN: Thanks. And that's an
excellent discussion. |I'm glad we had lots of
partici pation and comments fromyour sponsors, as wel |
as conments fromyou about your report. And thanks,
Rut h, for leading us through a good di scussion.

W're at a break in the agenda a few
m nutes early, soin order to conserve the | ater hours

of the evening for other activities for us and you,

why don't we just take a -- cone back a few m nutes
early, at say 25 mnutes to 5, and we'll start a
little bit early. Instead of 4:45, we'll make it

4:35, and see if we can get a little bit ahead of the
game on our next presentation on NORM radi oactive
mat eri al .

(Wher eupon, the proceedi ngs went off the

record at 4:22 p.m, and went back on the record at
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4:37 p.m)

CHAI RVAN RYAN: Al right. If we could go
back on the record pl ease? Wthout further ado, Lydia
Chang is here to talk to wus about natural and
accel erator-produced radi oactive material rul emaking
and how the fornerly unincorporated radioactive
material will now be incorporated into 10 CFR

So, Lydia, welconme. And we are pleased to
have you with us today. Thank you.

M5. CHANG Thank you. Again, ny nane is
Lydia Chang. |I'mw th the Rul enaki ng Gui dance Branch
wi t hi n NIVSS.

And today |I'mjust going to kind of give
you an overview of the normal rul emaking efforts.
First I will briefly touch upon the Energy Policy Act
of 2005, the waiver that we issued, and the approach
that we took and the strategy that we tried to
i npl enent. And give you a very high-level summary of
the proposed rule and talk a little bit on the
i npl enent ati on consideration, the current schedul es,
and the next steps.

As you know, the Energy Policy Act of 2005
was signed into law on August 8th within Section
651(e) of the Energy Policy Act anmended the definition

of byproduct material in the AEA Section 81(e). And
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also within that section, it anended the definition
wi thin an agreenent state portion. It also anmended
AEA Section 81 indicating that this new y-defined
byproduct, it is not |lowlevel waste and therefore
provi des additional disposal options for disposal of
such materi al .

It does require NRC to issue the final
regulation within 18 nonths which is an extrenely
aggressive schedule. It also allows NRC to grant a
time limt waiver so that we can have a snooth
transition from NRC authority over to the agreenent
st at e.

Specifically, Section 651 amends the
definition to include discrete sources of radi um 226,
mat eri al made radioactive by use of product
accelerator and also any other discrete source of
natural |y occurring radi oactive material that poses a
simlar threat in radium

The material is also limted only to
radi oactive material that is produced, extracted, or
converted after extraction, before, on, or after
August 8, 2005. And it is used for comercial and
nmedi cal research activities.

Since the NRC policy act does allow the

Comm ssion to grant a waiver, NRC eval uated the
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situation, and published such wai ver on August 31st in

t he Federal Register notice. That waiver allows any

i ndividuals engaged in activities involving NARM
material to continue with their activities and al so
allows the states to continue to regulate the NARM
mat eri al .

The wai ver is effective through August 7,
2006 for inport and export NARM and it is effective
t hrough August 7, 2009 for other NARMmaterials within
the Energy Policy Act and also within the waiver, NRC
did indicate that we may term nate such wai vers
sooner. And we are planning to do that.

Qur rulenmaking approach is to try to
cooperate with states. And the way that we tried to
cooperate with states is form ng working groups that
actually had state participation. Not only the
agreenent state representatives but al so non-agr eenent
representatives.

W have four nenbers fromthe states al ong
wi t h t he NRC headquarters and regi ons wor ki ng t oget her
in devel oping such proposed rule. W also have a
steering comm ttee that has made deci si ons t hr oughout
the way. As you know, there are several issues that
we need nmanagenent deci sions on that so the steering

commttee was involved in that.
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W also had two state representatives
sitting on the steering conmttee nmaki ng the deci sion
al ong wi th NRC managenent .

Anot her - -

CHAI RMAN RYAN: Lydia, just a quick

guestion --

M5. CHANG  Sure.

CHAI RMAN RYAN. -- if | may on states. Do
you feel like so far there has been good flow of

information from those representatives out to say
CRCPD and OAS in all the states?

M5. CHANG Since we have so many state
representatives | think within the working group task
force and steering commttee, the conmunication is
very well. They al so have done sone ad hoc
comuni cation with themthrough t he working group and
al so through the task force to collect information
fromthe agreenent state on the type of regul ations
t hey have, the type of issues that they now have.

They al so have conmuni cated with them on
conpatibility issues and, of course, back in early

January when we sent out the draft Federal Register

notice, it was distributed to all states. Not just
the agreenent states but also the non-agreenent

states. And we did, you know, receive a fair anount
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of coments fromthem

So fromthat perspective, | think we have
pretty good comruni cation with them

CHAl RVAN RYAN: Great.

M5. CHANG \Wether they are happy or not,
that's anot her story.

CHAI RVAN RYAN:  Ckay.

M5. CHANG As | said, you know, we al so
have an Energy Policy Act Task Force who has hel ped ne
i n devel oping sone of the integral bases. And they
are al so the one who i s working on positioning issues
to make sure, you know, the final rule wll be
transitioned to the agreenent states in an orderly
f ashi on.

W also consulted with stakehol ders by
havi ng a public nmeeting back i n Novenber of |ast year.
It was a roundtable public neeting with a lot of the
comunities, especially fromthe nmedical field, that
partici pated. W also had other federal agencies such
as EPA, DCE, FDA.

W also had small neetings with select
federal agencies such as FDA. W had a coupl e of
neetings with themto better understand their process
in evaluating power facilities. W also had neetings

wi th DoD, DOT, and EPA i n devel opi ng our definition of
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di screte source and also in consulting with them on
whet her there are any radioisotopes with naturally
occurring radi oactive material shoul d be consideredto
be including the byproduct material.

W tried to informthe public as nmuch as
we could so we have devel oped a website within the
rule forumto include all the background information
withinthat. So we have the public neeting sumari es,
transcripts, some background i nformati on on t he Ener gy
Policy Act. And nost recently we al so have placed the
draft proposed rule on the website.

Qur normal rulemaking strategy is very

sinple. As | have indicated before we started the

presentation, radioactive material 1is radioactive
material. So in our mnds, the naturally-occurring
radi oactive mat eri al or accel erat or - produced

radi oactive material, they have the sim | ar properties
as radi oi sotopes produced in reactors.

So where | tried to fit into our current
exi sting regul atory framework and, of course, by using
t he suggested regulation as the nodel standard as
required by the Energy Policy Act, we did | ook through
the SSRs and tried to incorporate anything that is
related to NARM into our regul ation.

W are proposing to regulate all

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

214

radi oactive material from production --

CHAI RVAN RYAN: |If | may just interrupt
you?

M5. CHANG  Sure.

CHAI RMVAN RYAN: And this is kind of a
clarifying question --

M5. CHANG  Sure.

CHAI RVAN RYAN: -- for sone nenbers who
may not be famliar that the SSR is the suggested
state regulation are what the CRCPD offers to its
nmenbers but, you know, so they can adopt them

M. CHANG Right.

CHAI RVAN RYAN: And if they do adopt them
into their own formatting structure, because usually
it is a matter of formatting and nunbering the
changes, they are, in essence, conpatible with NRC
requirenents. Is that right? Is it far to say the
SSRs in and of thenselves are pretty much conpati bl e
wth --

M5. CHANG Right. Conpatible with
exi sting regul ations.

CHAI RMAN RYAN: So that is a big,

i mportant step that the SSRs, if they are current and
states use them they have really taking a giant

hurdle to be in conpliance with their agreenent state
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obl i gati on.

M5. CHANG That is correct.

CHAI RVAN RYAN: Now there may be specific
details that have to be addressed or if the state
wants to be alittle nore conservative on sone points,
they might have a reason to do that. You sonetines
get into evaluations of those details.

M5. CHANG Right. | think lots --

CHAI RVAN RYAN: It is a big hurdle.

M5. CHANG -- right, | think lots of
states do have their own format.

CHAl RVAN RYAN: Right. They do try to
i nclude additional stuff to suit their state-specific
needs.

CHAI RVMAN RYAN:  Ri ght .

M5. CHANG But in general, | would agree
with you that the SSR is conpatible with the NRC
regulations. And | think in the past, of course the
rel evant section of SSR --

CHAI RVAN RYAN:  Sure.

M5. CHANG -- because the SSR includes a
ot more than the AEA materials.

CHAI RVAN RYAN: Fair enough.

M5. CHANG And | do believe that our

state programhas revi ewed t hose draft docunents pri or
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to themrevising it and putting in final SSRs.

CHAI RMAN RYAN: Yes, great. Thank you.

M5. CHANG W are proposing to regul ate
al | radi oactive mat eri al s from producti on
accelerators. During the rul emaki ng process, we
actually tried to categorize the accelerators fromone
t hat produces material and one that doesn't since the
Energy Policy Act does indicate that we are only to
regulate the material that is produced for nedical
commercial, and research activities. W tried to nake
t hat kind of distinction.

And so in here if it produces material,
then we will want to regulate both the intentionally-
produced naterial as well as the incidental material .

CHAI RVAN RYAN: Just let ne just throw out
anot her quick question. One interesting question
about accelerators is, particularly in the nedica
arena, is that they are getting energetic enough where
there is neutron activation in material of
construction, you know concrete walls and things |like

that. Are those materials going to be covered under

M5. CHANG If it is PET cyclotron that
they are producing radioisotopes then it will be

covered fromthe operational safety perspective.
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CHAI RVAN RYAN: |I'mthinking of a nedi cal

t herapy unit where photo neutrons are produced.

MS. CHANG Yes, | think about linac, from

what | understand, we have been talking to severa
agreenent states and their opinion is that the energy
level is still not high enough to pose a concern.
Usual ly it is about six MPAs.

And they believe that a lot of the
activated materials are short lived. And even the
ones that are higher lived, it is still within the
systemand t hey do not feel that anything special that
needs to be treated.

CHAI RMVAN RYAN: But thinking ahead for
decommi ssioning, if you have to tear that buil ding
apart --

M5. CHANG  Yes.

CHAI RVAN RYAN: -- there is sone |evel
| ow | evel though it m ght be --

M5. CHANG  Yes.

CHAI RMAN RYAN. -- and | guess what ny
real question is at this point, that is under your
authority under the Energy -- that would be?

M5. CHANG Once the waste is generated,
yes, it will be.

CHAI RVAN RYAN: Ckay. So --
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M5. CHANG As probably comrerci al

activity.
CHAl RMAN RYAN: Yes. But | mean there is

not a license for radioactive material by activation

per se.
M5. CHANG  No.
CHAI RVAN RYAN: But when they go to
decomni ssion, they would still have to satisfy --

M5. CHANG They would still have to
di spose of them appropriately --

CHAI RVAN RYAN: Okay. And that nmay or not
be --

M5. CHANG -- as a radioactive waste

CHAI RMAN RYAN: Right. And that could
very wel | be a, you know, uninportant quantity or sone
ot her kind of determ nation which --

M5. CHANG Right. Right. W just don't
want you regul ating for 20 years when we don't see any
significant hazard associated with their operation.

CHAI RVAN RYAN: Fair enough.

M5. CHANG And ny last bullet, of course,
is the other side -- if they do not produce any
radi oactive material then we do not want to regul ate
the activity on a conponent.

The draft proposal summary, | just want to
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give you a very, very high level of the stuff that we
have included in the proposed rule. O course we have
anend the existing definition of byproduct materi al
along with sonme other definitions such as | ow |l evel
wast e.

W al so have added a couple definitions.
The di screte source definition is required by the act
to be included. W also have added some ot her
definitions such as accel erator, accel erat or-produced
radi oactive material, things of that sort.

W also included a radium 226 and
accel erator-produced nuclides to all our 10 CFRs such
as in Part 30s, Part 33 regulations. W also have
added a section on generalized issues specific for
radi um 226, part that is for itenms containing radium
226.

W provi ded sone grandf at her provisionsto
recogni ze certain FDA and state progranms and al so
certain individuals. W also allow for noncomercia
di stribution anong nedi cal use |licensees to kind of
reduce any inpact that m ght have on the rul emaki ng.

CHAI RVAN RYAN: Just a couple of comments

M5. CHANG Sur e.

CHAl RMAN RYAN: -- on those definitions.
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And tell nme if this is helpful or not. But in ny
first read of the draft when it first cane out,
recogni zi ng you were going to give us a presentation,
| sort of saved this question.

| think the definitions are probably the
critical thing, or one of them |If we get those
right, we won't have many problens. And if we get
t hemw ong, we're going to have all sorts of questions
and coments and special cases and all that.

M. CHANG Right.

CHAI RVAN RYAN:. And the real question I
ask is how are they risk informed. | struggle with
di screte sources in particular and let nme tell you
why. If it is concentration-based, that is not a
nmeasure of risk. Not by itself.

Concentration wthout quantity doesn't
mean anyt hi ng nuch.

M5. CHANG O without a pat hway.

CHAI RVAN RYAN: Well, but really just
t hi nki ng about the radioactive material itself. [If |
have a very concentrated source but it is a snal
guantity, | mght be able to put it in ny shirt pocket
and wal k out the door. A static illumnator is one
exanple. The source itself is highly concentrat ed.

But the absolute quantity is small
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M5. CHANG Yes.

CHAI RVAN RYAN: On the other hand, if |
get something that is a little nore dilute but it is
100 curies of something, you know, cesium pick an
i sotope. You look at sonmething that is pretty
substantial in ternms of potential for risk for
sonmebody, you know, inadvertently handling it w thout
know edge or those kinds of things.

So how are we going to with discrete
source being sonmething we have got to define, go to
the very concentrated but small quantity up to the
maybe not so concentrated but specific up to the maybe
not so concentrated but significant quantity from a
di rect exposure or other kind of risk perspective.

M5. CHANG | don't know whet her you have
read the description of discreet source we canme up
with. W really did not go into the specific
concentration or quantities. W actually tried to
take a look at the intent of the material. And al so
how it is extracted.

CHAI RMAN RYAN: | guess what | am
suggesting is maybe it woul d be a take away, homework
probl em for us to naybe | ook at that specific action
and see i f we have any additional thoughts or comments

that m ght be hel pful. But again, |'mthinking not
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necessarily to criticize your definition but to think
about it froma practical standpoint --

M. CHANG Right.

CHAI RMAN RYAN: -- did we see any cases or
opportunities for pitfalls where that definition m ght
not work?

M5. CHANG  Yes,

CHAI RVAN RYAN. O could we change in a
smal |l way and nake it work for everything? You know
t hose ki nds of things.

M5. CHANG Right. | nmean we struggle
with the definition a lot, you know.

CHAI RVAN RYAN: Sure, conme on down.

Vell, thanks for that clarification. |
didn't nmean to get too far off your presentations.

M5. CHANG Right. | was just going to
read the definition for you

CHAI RVAN RYAN:. Ch, please, yes.

MEMBER HINZE: | just want to ask a
foll owup question to where Mke was going. The
driver for this is the Energy Policy Act? You are
revi sing your regulations to be consistent?

Do you have flexibility to explore the
definition?

M5. CHANG Yes.
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MR. MOORE: | can answer that.

CHAI RVAN RYAN: Just hel p us again for the
record.

MR MOORE: Sure, |I'm Scott Mwore. |'m
Chi ef of the Rul enaki ng Governance Branch in NVSS
And that's the branch that Lydia is in.

To answer your question about do we have
flexibility to explore the definition, the statute
left it to NRC to actually define discrete. So the
answer is yes. W do have flexibility to define
di screet.

And di screet applies to radium?226 and it
applies to NORMas well. It does not apply to the
NARM provisions in the act. But it applies to radi um
and to NORM And we have provided the staff with the
rule, which is up with the Conm ssion now.

CHAI RVAN RYAN:  Ckay.

MR. MOORE: So you have the rule. It is
with the Comm ssion now. And you can see in the rule
what the definition is that it is proposing to the
Comm ssi on and the rul emaki ng.

CHAI RVAN RYAN: Okay. So if we naybe took
a careful |ook and, you know, fornmul ated our comrents,
maybe had a short session to di scuss anythi ng we m ght

have identified or the fact that we did or didn't
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identify anything maybe at our next neeting, would
t hat be possi bl e?

Because what |'mtrying to think is howwe
can give you tinmely conments recognizing your
schedul e.

MR. MOORE: The Commission's -- | think
timewise, if you are looking at timng, we had
originally planned for the Commi ssion to get an SRM
back to us, | think, this nonth. But it is also
possi bl e that the Commi ssion may hold off on voting
until after a May 15th neeting that they are hol ding
with the staff and with stakeholders fromindustry.

The OAS CRCPD, t he Counci | on
Radi onucl ides and Radi opharmaceuticals, and also
anot her advi sory comrttee, the Advisory Cormittee on
Medi cal Use of Isotopes is nmeeting with the Comm ssion
on May 15th. So it is very possible that individual
Comm ssioners may not vote until after May 15th.

So if the ACNWchose to wite anything or
say anything to the Conmm ssion, then you know anyt hi ng
before that May 15th neeting may be tinely. But right
now the rulenmaking package is actually wth the
Comm ssion and they have it for a vote.

CHAI RMVAN RYAN: Ckay. Can we get copies

of that around tonmorrow? G eat thank you very nuch.
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Appreciate it, Scott.
M5. CHANG Yes and the definition of
di screet source is actually on page 111 of the

proposed rule Federal Register notice. And the

di scussi on, of cour se, in the supplenentary
information if you want to see the background on how
we devel oped - -

CHAI RMAN RYAN. How is it -- what your
definition now -- is it relatively short?

M5. CHANG It's only three lines.

CHAI RVAN RYAN:  Ckay.

M5. CHANG It basically says the source
with physical boundaries which is separate and
distinct fromthe radiation present in nature and in
which the radionuclides concentration by been
i ncreased by hunman process with the intent that the
concentrated nmateri al will be used for its
radi ol ogi cal property.

CHAI RMAN RYAN. That is interesting. It
sort of allows you to take that and then create a
range of sources. O look at a range of risk settings
for material that neets that definition. On first
blush, that is interesting. It sounds pretty good.

MEMBER HI NZE: According to that

definition, howwell do we nonitor those sorts and how
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do we know where they all are? And so --

MR MOORE: May |I? It is inportant to
remenber that the definition for discreet source that
isinthis rule only applies to radium?226 and also to
the NORM provisions. And | don't know, because | cane
inanmoment or two late and | apol ogi ze for that, with
respect to the NORM sources, | don't know if you have
said this already, the staff is not proposing in this
rul emaki ng package that any NORM sources be incl uded
in the areas that we pick up under jurisdiction.

There is a provision under the act that
allows the NRC to pick up jurisdiction over discreet
sources of NORM that have the equivalent risk of
di screet sources of radium 226. And while we are
including that in the definition, at this tinme, we
don't envision any di screet sources of NORMthat have
any risks equivalent to discreet sources of radium
226. Essentially there ass a pl acehol der.

MEMBER HI NZE: Is that taking into account
the cores fromore bodies and the exploration?

MR MOORE: It takes into account
everything that we know of at this point.

CHAI RVAN RYAN: That we know of ? That's
fine.

MR. MOORE: You know we don't, we don't,
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or aren't aware of, and | think the proposed rule
woul d be an opportunity for the public to coment on
it and suggest any, if they believe that there are
any. But at this point with respect to what we are
awar e of as a regul atory agency, we don't believe that
with respect to discreet sources of radium 226, there
aren't discreet sources of NORMthat are of the sane
risk.

CHAI RMAN RYAN: The interesting part is |
think the words were separate

M5. CHANG  Yes.

MR MOORE: Then the definition.

CHAI RVAN RYAN: Yes. And then the
definition. You know when | think about NORM ora NORM
that is sonmehow enhanced, | think about the sewage
treatment plant, and exchange resins and filters and,
you know, stuff where naterials |ike that accumnul at es.
How woul d that fill in. Are those discreet sources?

MR. MOORE: Actually the water treatnent
facilities, we tal ked about that.

CHAI RVAN RYAN: Yes, we have.

MR MOORE: And it would not come under
this. There is a couple key provisions that they
t hought of under this, the staff thought of under this

when they cane up with the definition that is used in
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definition. The distinct fromradiation present in
nature, separate and distinct from the radiation
present i n nature where the radi onuclide concentration
has bee increased has been increased by hunman
processes with the intent that the concentrated
mat eri al would be wused for its radiologica
properti es.

In the case of the water treatnent
facilities, you are renmoving it fromthe water. But
there is no intent that you use it for its
radi ol ogi cal properties. It is probably just waste.
And so in that case, it wouldn't be a discreet source.

And it is arguable whether it is separate
and distinct in sone cases. So we believe -- the
staff is of the opinion at this point that water
filters resin beds and those kinds of things, would
not be a di screet source.

M5. CHANG Ch, and that was --

CHAI RVAN RYAN: But it still would be
regul ated under the NORM -- the new authority under
the -- that you would now have over NORM material s
because it is NORM or not?

MR. MOORE: No. Under the Energy Policy
Act, we only have authority over discreet sources of

NCRM t hat are equivalent in risk to discreet sources
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of radium 226. And at this tinme, the staff does not
envi si on any --

CHAI RVAN RYAN:  And that's -- and | think
we discussed the fact that is a pretty big apple to
bite into --

M. CHANG Right.

CHAl RVAN RYAN: -- all at once. So |
t hink we understand the strategy is to get this part
of the appl e di gested and t hen thi nk about other parts
maybe | ater on.

M5. CHANG Right. And | guess another
thing is that the Energy Policy Act did indicate
radi oactive material used for nedical, comercial, and
research activities. So if it is not used for those
purposes, we feel that it is not under our
jurisdiction.

So when we devel oped the definition with
our federal agencies, we intentionally put in for
radi ol ogi cal properties you exclude T NORM materi al
However T NORM woul d still be regul ated by states.

CHAI RVAN RYAN: There are lots of T NORM
out there. You look at the oil industry and the
phosphate industry, | nean there are very large
i ndustry conponents with T NORM So --

MS. CHANG Right.
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CHAl RMAN RYAN: -- like | said, that's a

big apple to bite into.

M. CHANG Right.

CHAI RVAN  RYAN:  You know it is
interesting, too, and | think -- I'msorry, Derek, but
nost of the agreenent states -- well, nost of the
states have the authority and integrate managenent of
those materials in part or in whole with their
radi ol ogi cal programs and people that are agreenent
state people. So at |east fromthe agreenent states,
there is a | ot of overlap.

MR. MOORE: That is a very good point.
And so there ought not be any lapse in regulation
between nost of the states and the NRC on nobst of
t hese.

CHAIRMAN RYAN: And | think it is
i mportant for our record to reflect the fact these are
not orphan materials that have no care and feedi ng at
the nmonent. They are materials that are kind of
shifting gears frombeing regulated in a state setting
to now being integrated into the NRC setting and then
passed back through the agreenent state prograns.

M. CHANG Right.

MR MOORE: Right. Did |l answer your

guestion?
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CHAI RMAN RYAN: Yes, Scott.

CHAI RVAN RYAN:  Der ek?

MR. W DVAYER  Yes, Derek Wdmayer with
ACNWstaff. Scott and Lydia, this is an area that you
are specifically asking the public in the proposed
rul emaki ng --

M5. CHANG That's correct.

MR. WDMAYER -- right -- for feedback as
to whether there are any sources.

CHAI RVAN RYAN: We'll take it as an
assignment to pay attentionto that part in particular
and think hard about it.

M5. CHANG Right. That leads to the
ot her proposals we solicit public conments and i nput
on. There are areas that we do that.

CHAI RVAN RYAN: Ckay. Sorry. | didn't
nean to get so far off track.

M5. CHANG Ch, that's fine. No, no, no.
Let ne just continue. | think we already touched on
that. W provide grandfather provisions to recognize
the state prograns in FDA and al so individuals. W
also allow for noncommercial distribution.

One thing that to us is very inportant is
the i npl enentati on strategy for the proposal. Usually

we don't include effective date but here we actually
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i nclude a section discussing our intention. And we
are proposing to have an effective date 60 days from
the day of the final rule.

W al so --

CHAI RVAN RYAN:. Did you get comments on
t hat ?

M5. CHANG Probably. But, you know, as
soon as they can provide us the basis why it shoul d be
| onger --

CHAI RVAN RYAN: Sure, no, | understand.

M5. CHANG -- | nmean we definitely would
consider it. Another thing that we have incl uded
withinthe ruleis to authorize or allowcontinued use
of the NORMif they conply with our requirenents such
as reporting requirenents, RAS safety requirenents.
And al so we al so submt the appropriate docunents t hat
we request themto do.

W are allowi ng the individuals to submt
i cense anendnment wi thin six nonths fromthe effective
date. And also allow them for one year to submt the
new | i cense application.

Qur transition plan --

CHAI RMAN RYAN: Just a second just so |
understand. |f sonebody has NARM under the

definitions, they can submt within six nonths from
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the effective date for a waiver termnation a license
amendnent .

M5. CHANG  Yes.

CHAI RMAN RYAN: So they are anending their
license to keep the material or not keep the material ?

M5. CHANG To keep the material. They
actual ly already have the material in hand.

CHAI RVAN RYAN. Now why do they have to
submit within one year fromthe effective date of the
application and wai ver term nation?

M5. CHANG W've got to allow themextra
time since if they have, for instance, if they have a
PET cyclotron, it mght take longer for them to
prepare |license application.

CHAI RVAN RYAN:  Onh, that's for a situation
where they have no |icense now?

M5. CHANG That is correct.

CHAI RVAN RYAN: Ch, okay.

M5. CHANG That's correct.

CHAI RMAN RYAN. So there are really two
cases. |If you have a license and you want to anend
it, you get six nonths. |f you don't have a |license,
you get one year.

M5. CHANG That's correct.

CHAI RVAN RYAN: Thank you.
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M5. CHANG And we are planning to

term nate a wai ver sooner rather than later. And we
are trying to do it in batchwi se so we can have an
orderly transition.

The NRCis required to prepare and publish
atransition planto facilitate orderly transition of
the regulatory authority for NORM W are treating
t he non-agreenent state a little bit differently than
agreenent state within the Energy Policy Act. The
governor fromthe agreenent state can actually submt
a certification that their programis adequate. Then
we can autonmatically fold the byproduct naterial into
their agreenment. And then they can, of course,
continue to regul ate.

For non-agreenment states, it will be a
little bit interesting depending on their intention
whet her they want to beconme an agreenent or not. W
m ght want to nake some judgnent calls on howto batch
di fferent non-agreenment states on when we want to
term nate the waiver.

CHAI RMVAN RYAN: Ch, that's interesting.

M5. CHANG  Yes.

CHAI RVAN RYAN: Is there a wide variety of
materials that will cone under this state by state?

M5. CHANG Not the nmaterials but you have
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a different |level of regulatory authority within the
non- agr eenent states. Sonme agreenent states have very
good prograns that al nost |look Iike the NRC
regul ati ons.

And t hen you al so have sone nedi ocre type
that use registration process but they really don't
touch a lot on the specifics. And then we al so have
a few states that have no program what soever.

MR MOORE: Well, there is sone variety in
the types of materials. For instance, for the radi um
there is -- | nean just radium-- just discreet
sources of radium 226, there's radium needles, there
are radiumdials. Thereis --

M5. CHANG Antiquities.

MR MOORE: -- antiquities that are out
there that people still have.

CHAI RMAN RYAN: That's a big category.

M5. CHANG Big category, very |ow
concentrati ons.

CHAI RVAN RYAN:  Yes.

MR MOORE: O her radi um sources.

M5. CHANG Lining rods. You have a
variety of stuff with different concentrations.

CHAI RMAN RYAN: Vasol i ne gl ass.

M5. CHANG What?
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CHAI RMAN RYAN: Vasoline glass -- the

green gl ass.

M5. CHANG Onh, right, right.

MR MOORE: For PET materials, there are
all different kinds of positron em ssion tonography.
And then there is other type of NARM produced
materials that are intentionally produced. And then
there is the activated products and the accel erators
t hensel ves.

So there's a fair amount of different
types of materials. But froma licensing health
physi cs standpoint, for the NARM materials a |ot of
t hem have short half-lives. So, you know, we would
only be concerned about the |longer half-life ones.

CHAI RVAN RYAN: Wl |, sone of those PET
scanners are interesting, particularly the ones that
produce radionuclides, sone of the short-1lived ones.

MR. MOORE: Right.

CHAI RVAN RYAN:  You know we don't detect
it so it's not a problem That doesn't answer the
guesti on about dosinetry.

MR. MOORE: Right, right.

CHAI RMAN RYAN: So it is interesting to --
| nmean there will be sone challenges, | think, as

peopl e think nore and nore about those.
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MR. MOORE: There will be some huge health

physi cs chal |l enges. The doses from sone of them are
very, very high. Yes.

CHAI RVAN RYAN: Not just to the patient
but to the --

M5. CHANG But to the workers, especially
for the extremties when they do extraction.

CHAI RVAN RYAN:  Sure.

MR. MOORE: An interesting issue under the
rule itself is that the rule only gives us authority
over the materials produced in the accel erators not
over the accelerators thenmselves. So it is a fine
point inthe statute but it doesn't give us authority,
say like we have in nuclear reactors over the whole
reactor. It only gives us authority over the
accel erator-produced material .

So -- and we have di scussed this at | ength
with the agreenent states. W have a public neeting
in Novenber. But we won't be licensing the operation
of accelerators. The states will continue to do that.

W will only be licensing the --

M5. CHANG Materi al

MR MOORE: ~-- the material and the use of
the material.

MS. CHANG The use of the materi al
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MR. MOORE: Right.

CHAI RVAN RYAN: Boy, that's a coordination
chal | enge.

MR MXORE: Yes, it is. It is. And so a
lot of Lydia and the teanmis effort has been on
interacting with the states. A huge anount.

M5. CHANG Yes. | guess with an
agreenent state, it is really going to be seanl ess
because they are already regulating it. And for non-
agreenent states, hopefully it is not a huge issue
since they don't have all our prograns.

So -- but it is going to be a coordination
chal | enge.

Wthin the transition plan, the NRC does
plan to include a waiver of termination process and
the criteria we are planning to use in deternining how
to term nate the waivers.

The current status and schedule, as |
indicated earlier, early January we did send a draft
proposed rule to the states and also to the ACMJ for
review and coment. Last nonth, EDO signed a SECY
paper and forwarded it to the Conmission for a
deci si on.

W al so have posted the draft proposed

rule on the website early this nonth. And, of course,
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t he biggest challenge is trying to neet the statute
deadline of issuing the final rule on February 7th
2007.

The next step, we are still waiting for
Commi ssi on decision. Once we have the SRM we w ||
revise the proposed rule accordingly. And then

publish in the Federal Reqgister for a 45-day comment

period. And we are planning to have a public neeting
during that public comrent period.

That's all | have. Any nore questions?

CHAI RVAN RYAN: Ch, that was great, Lydia.
W appreci ate the exchange as we go along. |t hel ped.

M5. CHANG Thank you

CHAI RMAN RYAN. Let's go ahead and go
t hrough. Ruth, do you have any questions?

MEMBER VEINER: It's very, very good.

VI CE CHAI RVAN CROFF: One curiosity. In
your slide, | guess it is eight, provide grandfather
provisions. As | read this, it doesn't start before
-- but only includes material procured after the
policy act itself. So what has to be grandfathered?

M5. CHANG No actually the regulatory
authority goes before that. It is before, on, and
after August 8th. And what we are trying to say is

that a lot of the agreenment states already have

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

240

probl ens in existence. For instance, they m ght have
a specific license to allow manufacturers to
distribute general license nmaterials or exam
di stribution products. And we want to recogni ze that.

And we also want to grandfather
i ndi viduals such as authorized users who has been
working in the nmedical field for accel erat ed- produced
material, learn to recognize them so that they con
continue to operate as authorized user for those
materi al s.

VI CE CHAI RVAN CROFF: Okay. Thanks.

MR. MOORE: The statute actually covers

mat eri al produced on, before, or after the date of the

act .
VI CE CHAI RMAN CROFF:  Ckay.
M5. CHANG Sort of like retroactive.
CHAI RVAN RYAN: | nean one exanple | can
just -- there used to be in Barnwell at a conpany that

made optical glass that had thoriumdioxide in it as
an additive for strength. And optical properties.

So they distributed, you know, all this
optical glass hither and yon under a general |icense.
And, you know, when it left the manufacturer, it was
in essence glass. And that was the end of it. It is

t hose ki nds of things | think you are tal king about in
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t hat category.

M. CHANG Right.

CHAI RVAN RYAN: Yes. Well, so it is a
real sinple story. And all the chall enges are easy.

(Laughter.)

M5. CHANG W wi sh.

MEMBER HI NZE: Does this al so include ny
activated golf balls that go nuch further? | mean --

CHAI RVAN RYAN: They are irradiated, they
are probably not activated. Wre they activated?

MR MOORE: Were they activated in a
reactor or in a cultivator?

(Laughter.)

MEMBER HI NZE: The committee visited Wite
Shell one tinme and we were all provided with --

CHAI RVAN RYAN:  Ji nf

MEMBER CLARKE: Just to clarify one
guestion. One exanple cane up, the water treatnent
byproducts, resins, or whatever. The answer is they
are being used for radiol ogi cal purposes so they are
not covered under this rulemaking. That is kind of an
inplicit, you know, answer.

Are you contenplating any exenptions or
any clarifying guidance that would bring that to the

attention of people?
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M5. CHANG  The suppl enentary information
actual ly describes that, you know, what is includes
and what is not. So | don't think we need any nore
clarifications

MR. MOORE: And then separately with
respect tothe water treatnent facilities in the areas
of drinking water, the Comm ssion has a paper that
t hey are considering now. And one think that we woul d
consi der, depending on where the Conm ssion goes on
the NARM drinking water 1issue is conmmrunication
directly with the water treatnent facilities about
what ever direction the Conm ssion decides to take on
t hat .

CHAI RVAN RYAN: And that was the subject
of Scott's |ast presentation.

MR MOORE: Yes.

M5. CHANG That is really specific to
source material. | nean NRC al ways has authority over
source materi al

MEMBER CLARKE: Could | just have one
ot her qui ck one here?

CHAl RVAN RYAN:  Yes?

MEMBER CLARKE: Final rulemaking is -- the
deadline i s February 2007. The rul e becones effective

-- was that the --
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M5. CHANG  Sixty days after the February.

MEMBER CLARKE: -- 2009 that the plant
bl ew up? O when --
CHAI RVAN RYAN:  April -- this was tax day.
(Laughter.)
MEMBER CLARKE: |s there a period before

which the rule goes into effect after the final rule

i s issued?

MR MOORE: It is a conplicated role
actually. It is effective 60 days after the --

M5. CHANG The publication

MR. MOORE: -- the publication. And right
now, there are waivers out for everybody -- actually

for everybody until August 2009. What we would do is
-- what the staff has proposed to the Commission is
rescind the werespect to federal facilities and I ndi an
tribes i medi ately upon the effective date of the act.
And the reason for that s those
facilities, federal facilities in Indiana tribes are
self-regulating. They don't have any other body, for
i nstance, a state regulator to oversee them So they
woul d t hen have that six nonth and one-year period to
kick in. They would be allowed to continue using the
material but have six nonths to apply for an

anendnent if they already have an NRC license or a
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year to apply for a new license.

And then for everybody else in a non-
agreenent state -- excuse me -- the facilities in
agreenent states on the date of publication of the
transition plan, the agreenent states by insurance of
the statute, there is a provision in the statute that
t he governors of those states in the agreenent states,
can certify that they have an adequate program And
t hen NRC can revi ew and accept their certification of
adequacy.

So if the governor certify on the date of
publication of the transition plan, that they have an
adequate program Then the agreenent states then
beconme regulating for their states. So the waivers
rescind for the agreenent states | eaving only the non-
agreenent states left to cover.

And what we would plan to do is then in
the intervening period between the effective date of
the rule and the term nation date of the waivers in
phases phase out the waivers, starting with --

CHAI RMAN RYAN: Do | understand when the
DCE and Indian tribes part, that they would get a
license from --

MR. MOORE: Not DOE. Federal facilities

and Indian tribes. Federal facilities being primarily
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DoD, VA, you know, EPA. Not DCE. DCE is separated

under the Atom c Energy Act.

CHAI RVAN RYAN: Ckay. And Indian tribes
woul d be |ike DoD and FDA and those?

MR MOORE: Yes.

CHAI RMVAN RYAN: Ckay, great. Thank you.
| just wanted to clarify that.

MEMBER CLARKE: Thank you.

MR, MOORE: Sure.

CHAI RVAN RYAN:  Anybody el se?

MR. WDVAYER: | have one question.

CHAI RVAN RYAN:  Yes, sir.

MR. WDMAYER  Could you give us a little
background on the conpatibility i ssue controversy with
t he agreenent states and what your feelings are about
what kind of inpact that mght have on your fina
rul e?

MR MOORE: Yes but first 1'd like to
point out that you are guilty by association since
Derek used to be part of the working group on which

this rule was witten.

CHAI RVAN RYAN: Well, the good news is now

he is going to hel p us docunent useful solutions.
(Laughter.)

MR. WDVAYER: The other thing is | have
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t hree pages of questions and I'monly going to ask you
one. So | amoff the hook.

MR. MOORE: Ckay. Lydia, why don't you --

M5. CHANG Oh. Wy don't you go ahead?

MR MOORE: Yes, I'll just briefly
sumarize. Wth respect to the conpatibility issue,
wi th agreenment states, the -- and you can see this in
t he rul emaki ng package that was provided to the
Comm ssi on, the agreenent states believe that the rule
shoul d be conpatibility Ievel D. And conpatibility
level D-- | want to be careful how | quote this --
conpatibility level D would allow the states to
i mpl enent their own prograns and we woul d not review
t hose prograns under MPAP and the agreenment states
woul d not necessarily be required to nake any changes
to their prograns.

They woul d just decide if they have an
adequate -- or, excuse ne, if they have conpatible
prograns thenselves and if they need to nake any
changes, it would be up to the states to decide
whet her they wanted to nmake any changes.

CHAI RVAN RYAN: That's the staff's view or
their view?

MR. MOORE: That is the agreenent states

view. The reason they believe this is attached to the
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paper they put forward argunment and they really shoul d
speak for thenmsel ves but | guess | woul d paraphrase it
as they believe that NRC s rul e should be conpatible
with their rules because the statute said that the
rule that we put forward should conply wth the
suggested state regs to the extent possible.

They believe that they have far nore
experience in this area than t he NRC does because t hey
have been doing it for years and years. And any ot her
definitions of conpatibility may require them to
change their statutes which is a difficult thing for
t he agreenent states.

NRC went through its conpatibility
categori zation process, as defined in Managenent
Directive I think 3.9 --

M5. CHANG 8. 9.

MR MOORE: Pardon ne?

M5. CHANG 8. 9.

MR MOORE: 8.9 -- and canme up with a
conpatibility categorization -- actually it is not
conpatibility categorization -- a categorization of
H&S. |If you go through all the conpatibility
categories and you get down to DE, you have to ask
your sel f anot her question. |Is it needed for Health

and Safety?
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And i f the answer to that is yes, then you
come up with another identification |evel, an H&S
identificationlevel. And so it becones identified as
an H&S. And if you have an H&S, then the states would
be required to review their prograns to see if they
need to nake changes to their prograns for adequacy
purposes. And it would require an action on the
state's part to review their prograns.

So the states object to any designation
other than a category D. And the NRC staff believes
that and H&S is the appropriate designation. And I
think I will leave it there. And then, you know, you
all can read the Conmm ssion paper.

W were very careful how we worded it in
t he Conmmi ssion paper. | don't want to speak for the
agreenent states. W let their words speak for
t hensel ves in the Commi ssion paper. And | think they
woul d be offended if | spoke for them So |I'm being
careful.

CHAI RVAN RYAN: And that's good. | nmean
I'"'m glad you are sensitive to their words and we
appreciate hearing you quote them in essence. So
that's good to hear.

MR MOORE: | will say they are invited to

the May 15th neeting with the Commssion. And I'm
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sure they are going to speak for thensel ves at that
nmeeti ng.

CHAI RVAN RYAN:. That's great.

You know when | think about it, I try and
t hi nk of what is the risk-informed approach. You know
on the one hand, if it is D, it sounds |like they don't
have to do anything and nothi ng changes. So why are
we going through this exercise if that is the case.
That's just ny two-second summary of what a Dreally
is. I'mthinking out |oud. Maybe |I'm wong but |
don't know.

But if there is going to be a true
integration of these materials that you have been
asked to regul ate under the Energy Act, then maybe it
is an evolution over sone period of tine. It is an
awf ul short schedule to get it done. And | recognize
that is not your choice but something you are worKking
toward because it is the requirenent of the |aw

It leads ne to the question have you | eft
in the regulation -- are there enough points of
flexibility or placeholders or other things that can
evol ve over tine sinply and easily?

MR MOORE: We think so. W think that
there is a franework built into the regul ations. But

right now we don't even have inplenenting gui dance
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that is there for it. And so right nowit is really
just a framework.

And so | believe that it is very flexible
at this point. |If anything, it could probably be
chal I enged on is there enough proscription out there
to know how - -

CHAl RVAN RYAN:  Well, | nean it is a broad
spectrum - -

MR. MOORE: Right.

CHAl RMAN RYAN: -- of new things. So
flexibility and having the ability to interpret and
evol ve over tine through guidance is not a bad plan.

MR. MOORE: Right.

CHAIRMAN RYAN: And if it is that
flexible, and it has that built in, | mean | think
that's reasonable. | nmean, you know, we've -- and |
t hi nk, you know, |'ve certainly made t he point that --
on the lowlevel waste regulation that, you know,
Iicense conditions, permt conditions, and regul atory
gui dance can cover an awful |ot of the | andscape by
being flexible and adapting to individual states or
i ndi vidual waste streans or nmaterial streanms or
what ever it m ght be.

MR. MOORE: Right.

CHAI RVAN RYAN:  You can certainly do a | ot
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in that area. And if that is built in, then naybe
some of that anxiety will dimnish with tinme.

MR MOORE: | guess I'Il let you all know
what we said in the Comm ssion paper. The staff's
position on H&S is that a designation of H&S for the
definition of byproduct material requires the staff to
continue to assure that the essential objectives for
11(e)(3) and 11(e)(4) byproduct material -- and that
is the NARM material and al so the NORM -- the radi um
-- discreet sources --

CHAI RVAN RYAN: Di screet radi um

MR MOORE: ~-- discreet sources of NORM
if there ever will be any, are met. The essentia
objectives are met. And that assurances obtai ned by
review of the conplete set of regs that a state
requests in an agreenent and the review of newy
adopt ed or anmended agreenent state regs and t he revi ew
of the status of an agreenent state regs is part of
t he | MPAT program

And the staff notes that under a
designation of D for such assurance would not be
obt ai ned since the program el enents designated as D
are not a required part of the agreenent program
They could be dropped from or not included in the

agreenent state program And the programcould stil
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be found to be adequate and conpatible. And,
therefore, not reviewed by NRC staff.

So the staff's position is that it needs
to be an H&S. But that is only the staff's position.
And t he agreenent states don't agree with that at all.

CHAI RVAN RYAN: Do you go into further
detail what the basis in public health and safety is?
O worker health and safety? And why that is the
case?

MR MOORE: W do in an attachnment to the
paper .

CHAI RMVAN RYAN: | think, you know, to ne
that's where the rubber neets the road is that if you
have made the health and safety case of why you think
the review is inportant and needs to be done -- now
you may end up with yes we're adequate or no, we need
to tweak. O we're actually overkill. W could be,
you know, anywhere al ong that range.

But you are saying that it is H&S i n order
to force the review or have the revi ew be part of the
program rather than to change anything specifically
t hat sonmebody is doing, you are just saying that you
need to review it --

MR. MOORE: Right.

CHAl RMAN RYAN: -- with this in mnd --
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MR. MOORE: Right.

M. CHANG Right.

CHAI RVAN RYAN: -- to get there. And now
that is H&S. C, of course, and B and A are, you know,
go up the line.

MR. MOORE: Are at a rnmuch higher |evel.

CHAI RMVAN RYAN: A nuch hi gher |evel of

t hou shalt.

MR. MOORE: Right.

CHAI RVAN RYAN. As opposed to you may
t hi nk about - -

MR. MOORE: Right.

CHAI RMVAN RYAN: -- and, you know, things
of that sort. So -- interesting. So that is in an

appendi x that di scussion?
MR MOORE: Yes.
CHAI RMAN RYAN: Yes, okay. Geat.
MR MOORE: An attachnent to the

Comm ssi on paper.

CHAI RVAN RYAN: Well, we've got -- Latif,
hi .

MR. HAMDAN: Can | ask a question?

CHAI RVMAN RYAN: Pl ease. Step on up. Have
a seat.

MR. HANMDAN: Lati f Handan, NRC staff.
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Just clarifying questions. The regulations for
11(e)(2) and (3) are in Appendix E. So this rul emaki ng
you are doing is separated from Appendi x E?

MR. MOORE: Apart fromit, yes.

MR. HAMDAN. So the second question is in
the discussions here achieved for the rulemaking
branch, what are you going to do about Appendix E? |If
everyt hi ng has changed and so on, then eventually you
wi |l have to change Appendix E, right?

MR. MOORE: Actually, no, we don't believe
so. And Lydia or Derek may be able to answer this
better than I. But we believe that the waste inpacts
fromthis Energy Policy Act rule are very, very m nor.
So no. W had the division of waste managenent.

MR. HAMDAN:. That is surprising because
especially since they are making a new rule on their
| SL, which was agreed on their Appendix A and now
thereis this definition of 11(e)(2) has changed, and,
you know, Appendix A is tacked on to Part 40 so you
woul d t hink one thing you want to do is --

MR, MOORE: 11(e)(2) isn't changing in
Part 40. What we are doing is adding on on 11(e)(3)
and 11(e)(4). So we are not changing 11(e)(2). W're
addi ng on at 11(e)(3) and 11(e)(4).

CHAl RMAN RYAN: Latif, it sounds to ne --
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| appreciate your question -- but it sounds to e |ike
that some care has been taken to try and not ness up
the many --

MR. WDMVAYER Yes, that's correct. In
fact, the Conmm ssion had a |arge hand in devel opi ng
t he | anguage that went into the Energy Policy Act to
make sure that it was adding to the definition and not
changi ng the existing definitions.

CHAI RVAN RYAN: Because we all know there
are lots and lots of fingers out from1ll(e)(2) to the
rest of the Rosetta Stone we have created.

M5. CHANG That's right. Part 40 is not
changed.

MR. HAMDAN. But if nothing else, if the
definition of 11(e)(2) has changed --

MR MOORE: It didn't.

MR HAMDAN. At |east there it needs --

CHAI RVAN RYAN:. Well, they are saying it
hasn't - 11(e)(2) has not changed.

MR. HAMDAN:  Yes.

MR MOORE: No, it is adding 11(e)(3) and
11(e) (4).

MR. HAMDAN: Ckay. Thank you.

CHAI RVAN RYAN: Those are different.

MR. HAMDAN: Thank you.
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CHAI RMAN RYAN: He doesn't believe us but

that is okay. That is interesting.

MR. MOORE: W changed the definition of
byproduct material to include this new 11(e)(3) and
11(e) (4).

M5. CHANG Part 20 and Part 30 but
nothing in Part 40. W did not change the definition
in Part 40.

CHAI RVAN RYAN: Let's see. So now we have
two definitions of byproduct material?

MR MOORE: W do. And we tal ked about
t hat for weeks.

M5. CHANG Actually there are three
definitions of byproduct naterial.

MR. HAMDAN: That is exactly ny point.

CHAI RVAN RYAN: Well, you know, you didn't
say that. Now what we understand what you were trying
to say.

M5. CHANG We have three definitions of
byproduct material. And Part 20 is the one that is
all inclusive. It includes 11(e)(1), (2), (3), and
(4).

CHAI RVAN RYAN: Right, because that is --

M5. CHANG In Part 30, it --

CHAI RMAN RYAN: -- the health and safety.
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M5. CHANG -- right, in Part 30 it is

only related byproduct material. Therefore we only
i nclude the definition of 11(e)(1), (3), and (4).

CHAI RMAN RYAN:  Ri ght .

M5. CHANG And Part 40, since that is
related source material, the byproduct naterial
definition only include 11(e)(2) so we actually have
three different definitions.

MR. W DMAYER  The staff was chal | enged
with a notion as to whether they had to fi x everything
that was broken in all of 10 CFR in order to
accomodate this change. And a decision was nade
early because of the schedule they can't doit. So it
adds to the definition.

CHAI RMAN RYAN: Is all this clearly laid
out in the package -- the Conmi ssion package? Because
| " m t hinking ahead.

MR MOORE: | think so.

CHAI RVAN RYAN:  You know we are sitting
around here and we're, you know, somewhat snart fol ks
and we're trying to struggle through all this. O
course you are experts onit. You have devel oped it.
But it wll be interesting to deal wth these
guestions as it rolls out. And |I'msure that will be

part of your key challenges, you know, going forth
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once it is a rule. And helping agreenent states
inplenment it. And training and education and details
will be really inportant. Interesting.

Where are we? How are we doing on tinme?

MR. WDVAYER We are way | ate.

CHAl RMVAN RYAN: Any other questions?

Vel |l again folks, thank you for a very
informative presentation. W pronmse we will do our
homewor k and conme back wi th sone version of substance
for you, either yay, nay, or in the mddle. W wll
talk to you next nonth. How does that sound? WMaybe,
Derek, we could take a placehol der of a half hour or
so where if we do have feedback, we can work with you
on trying to present that to you in a tinely way.

MR. W DVAYER: Ckay. Thank you.

CHAI RMAN RYAN: Thank you both very nuch.
W really appreciate it. Good job.

Ckay. | think that is the end of our
formal presentations today. W're going to consider
letter witing. So at this point, Neal, we don't need
the recorder any nore | don't think. So we'll end the
transcript at this point and just take up our
di scussion of letter witing.

(Wher eupon, the above-entitled neeting was

concluded at 5:36 p.m)
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