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P-ROCEEDI-NGS
9:32 a.m

CHAI RVAN RYAN:  All right, if I could have
your attention. Good norning, the nmeeting will cone
to order. This is the second day of the 167th neeti ng
of the Advisory Conmttee on Nuclear Waste. M nane
is Mchael Ryan, chairman of the cormittee. The other
nmenbers of the conmittee present are Vice Chairnan
Allen Croff, Ruth Winer, Janmes C arke and WIIliam
Hi nze.

During today's nmeeting the commttee will
(1) be briefed by the staff on the capabilities of
Version 4.1 of the Spatial Analysis and Decision
Assi st ance Bayesi an Subsurface Anal ysis Code. W wil|
hear presentations by and hold discussions wth
representatives from t he Feder al Rai | r oad
Adm ni stration on the use of dedicated trains for
transportation of spent nuclear fuel and other high-
| evel radioactive waste to the proposed Yucca Mountain
Repository. Three, we will brief the Comm ssion on
recent and planned activities. This briefing wll
take place at a different location in the Comi ssion
Briefing Room in 1 Wite Flint North. That wll
comence at 2 o'clock, and the schedule is from 2:00

to 4:00, for those that are interested. W wll
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di scuss proposed comrittee letters and reports.

M ke Scott is the designated federal
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
witten comrents or requests for tine to make ora
statenents from nenbers of the public regarding
today's sessions. Should anyone wi sh to address the
comittee pl ease nake your wi shes known to one of the
committee staff. It is requested that speakers use
one of the m crophones, identify thensel ves and speak
with sufficient clarity and volune so they can be
readily heard. It is also requested that if you have
cell phones or pagers that you kindly turn themoff at

this time. Thank you very much

Wthout further delay I will turn over.
The two next presentations will be | ed by Dr. Wi ner.
Dr. Weiner?

MEMBER VEI NER: Thank you. 1'd like to

wel come George Powers fromthe O fice of Research to
talk about the Spatial Analysis and Decision
Assi stance program that is being carried out by NRC
along with a nunber of other federal agenci es.

MR. POVERS:. Ckay, thank you very much

The last tine | was here this programwas just getting
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under way.

CHAI RVAN RYAN. Do you have a lapel mc
on?

MR POAERS: OCh, I"'msorry. There, is
that? Okay.

CHAI RVAN RYAN:. That's great.

MR. PONERS: | can hear nyself nore than
once. And it was started for several reasons, which
we'll get to in a few mnutes. But anyway, the
primary purpose for getting into the involvenent of
this particular development was to try to pul
together a nore realistic and dependabl e esti nate of
exposure and the paraneters |leading to determning
what that exposure is. And we elected to -- one of
the problens we've run into in the past are the nunber
of additional sanples. There is an incredible anount
of effort out in the field wasted on bad sanpling,
taken in the wong place. So what we begin to do is
begin to optim ze the sanpling and the analysis that's
going to be invol ved.

Now, is it new? No. Argonne Nationa
Laboratory is kind of where we got our start on this.
There's a guy up there by the nanme of Robert Johnson,
and he has used his version of it, which ran on a Unix

system and that systemis now just about dead. But

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

6

the inportant point isis it's been applied at all of
these sites on a pieceneal basis. You can |ook at
your old slides on this one, but the only thing that

| think is really of inportance here is the savings
that have occurred, like 40 - 80 percent sanple
reducti ons, 30 percent, 50 percent. Costs going from
a$40 mllion to an $8 mllion cleanup effort. These
are worthy of taking note.

The NRC, we will be tal king about one
particular little site that we're using as a test
site. It's called the Kiski site. It's a very snal
little sanple of data, but it was outstanding. W
found out that we could have reduced the nunber of
bore hol es by 70 percent on that site, and at the sane
ti me reduce the sanpling by 85 percent to get the sane
result. We'Ill go through that. W've got one we're
starting to play with now just a little bit in the
SADA framework, and that's Sequoyah Fuels. The
i nteresting thing about Sequoyah Fuels is it's had so
many hol es poked into the ground that the underground
-- the groundwat er patterns have changed due to the
hol es.

W see the potential applications of SADA
beyond deconmi ssi oni ng-type activities in the area of

early site permts. A lot of sites are going to have
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to reeval uate where they're going to have to put down
well's up close, and there isn't any ot her code around
or any other techniques around that is going to be
capabl e of doing this w thout an incredi bl e amount of
expense. |It's going to also assist, | think, in the
operating license evaluations that are done, re-
licensing, and to sone extent partial site rel ease.
The big issue is to, when you get into
this, is to understand what the requirenents are that
you are going to be having to apply. A lot of people
will go out and say Just bring ne sone nore data and
we'll take a look at it.' Know why you're collecting
t he data and what you're going to do withit. And at
the sanme tinme be sure that you have a feel for what
the uncertainties are, and how nmuch uncertainty you
can stand. That led to this sequence that has started
here. In August 2000, a docunent cane out by MARSSI M
that was a conbination of DOE, EPA, NRC, the Air
Force, other parts of the Departnent of Defense, and
it began to tie together sanpling uncertainties and so
forth based upon a two di nensi onal plane, going out,
t aki ng surveys on |l and down to about 15 centineters,
since that's where nost of the dose nodel i ng has been.
In that process, one of the things that you got into

was having to take a | ook at the i nstrunmentati on. How
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sensitive were you going to have to be to nmake
nmeasur enent s, because the nobre sensitive your
instrument the fewer sanples you could take. You
could go out with a Coke bottle if you wanted to and
throwit on the ground, see if it turned brown in the
nmorning. That takes too long if sensitivity isn't
there. And MARLAP took care of the instrunmentation
side of it, and the l|aboratory side of it. And I
think this is probably one of the finest docunents
t hat has been put together in a long, long tine.
Currently they' reworkingonthe naterial s
part of it. They're calling it MARSAME, and they've
got it targeted for publication around 2007, sonetinme

inthere. Talk to sonebody el se about that. W have

t he subsurface one coning along. | amgoing to just
call it MARSSub since it's easy to renenber,
subsurface. | prefer this one to Bl NVAR nap, but

never mnd. And then we're using SADA to begin to

answer some of these questions. W find that by the
time we turn it over to the nulti-agencies for review
and so forth, if they have not been involved with the
devel opnent, that a little bit of tine is taken. But
to review it, if you are famliar with the MARSSI M
process, and the EPA, things |like data quality

obj ectives, knowing what you' re going to do, why
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9
you're going to do it, what accuracy you're going to
need in like data quality assessment. You start out
with the DCAs. You go through all of the nodeling,
like you may run into with RESRAD, and you have
vari ous components, survey units, release criteria.
| think that's probably relatively self-explanatory
for you.

An exanpl e that MARSSI M had, or came out
and had an inpact. There was a docunent out there at
one tine called 5849, which said go take a survey
poi nt every five nmeters across the site that you are
wor ki ng on. Here's sone exanpl es of what m ght have
happened. RESRAD, for an exanple, will take a 10,000
square foot area and nodel it. To do that, you would
require something |i ke a thousand sanpl es. Foot bal
field, everybody can pretty well relate to that. That
woul d be here. And you woul d need about that many
sanples to do, let's say, sonething |ike a footbal
field here, around a hundred sanples to sanple an
entire football field. Wat they didn't take into
account was the sensitivity of the instrunentation,
and how far away fromyour action gui de that you were.
The further you were away fromthe action guide, and
the better your instrunmentation was, a value called

delta over sigma, which is distance from the action
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poi nt, and the vari ance of the sanpl es you were taking
woul d get larger. And so you could get exactly the
same result. MARSSI M suggests to get around, a delta
over sigma of around three. Look, we're only taking
around 10 or 12 sanples to get the sane result with
t he sane confidence that you did when you were taking
a hundred. That paid off, and that has paid off on
several sites big time. There's -- | just covered
about an 8-hour |ecture.

Sanmpling in the subsurface. Wen you get
down below the 15 centineters, some things begin to
happen to you. Bingo, you |lose the ability to scan.
You can no |longer take a nmeter and wal k over in the
way that we think about it with radiol ogical things.
So we had to find a way to design the survey, nmake it
nore efficient, and be sure that we didn't have any
hi dden assunptions. By the way, through a few of
these 1'lIl be just talking to the yellow points. |
assume you can read the other stuff.

So the research areas that we're invol ved
with right now is, a lot of it is dealing wth
optim zation. Time and effort, which eventually boils
dowmn to cost. Want to inprove the survey design
We're using site knowl edge now, which is |eading us

into a Bayesian type of analysis. Take the
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i nformation that you have now or in the past, and can
it be applied to what you are doing. |Is there any
rel ati onship between it and where the contamn nation
m ght be. 1In sone cases yes and in sone cases nho.

| mproved analysis. W're getting into geostatistics.
In the area of geostatistics, nost of you are
famliar, or nmay have at |east heard the term
variogram Wat it isis a-- |I'lIl show you one
later. W have the sanme thing occur subsurface. W
have, let's say an el evated volunme. |In MARSSI M we
wer e tal ki ng about the area, we had an el evat ed ar ea.
They both kind of have the sane relationship and
behavi oral conponents. How are we going to get around
all this? W're going to start using nore and nore
surrogat e data, and professional judgnent. One of the
things that alot of the |icensees got very upset with
when MARSSIM started to conme out is that their feet
were being held to the fire on a design for a survey,
and they didn't want to tie everything up on that one
particul ar survey. They said, well we'd like to go
out and look first. WIlI, the response was that's
what's going on during the tine you' re doing
characterization of a site. Wen you cone to the
final status survey, we want to be able to go out

there and apply our statistics toit. So with taking
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things |i ke Bayesi an and sone of this, alittle bit of
this is going to be able to be relaxed just a little
bit, and we're going to be able to probably get better
results.

And reduci ng t he nunber of sanples is the
big issue. Once you get into subsurface, it really
gets out of control. Again, increase the informtion
that we're getting from historical data, other
geol ogi cal data, and nmake nore efficient use of the
hard data that you have. That's nunerical data that
you can take and plug into a code. So | nentioned
t hat .

One thing that is inportant is not al
| ocations are going to be equally informative. Wen
you go out and you do a random survey, you're not
going to be getting the same information from those
spots. Even if you have secondary information, you're
going to have some areas where there may have been
things like oil spills that are going to affect. You
may have different geology. And that's where the
geostati stics and geophysical information can cone in
and be used.

Okay, now we're going to run through SADA
in rather rapid fashion. It has all of this pretty

well built into it. W wll touch on each one of
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these topics briefly, but it mght be interesting to
note that it has been supported by both the DCE and
t he EPA, and Version 3, which was about a year and a
hal f, two years ago, had 11, 000 downl oads wor| dwi de.
Si nce January of 2005, when 4.1 was noticing to come
out, we've had around 4,000 downloads. Now, that
doesn't nean there's 4,000 people out there using it,
but this is people that have actually | ogged on, |'ve
got their enmnil |ocation, and date and tine, and when
t hey downl oaded it, so we know who, where, and believe
mne it's worldwide. Side point: if you go to the
website of SADA, which I think nmost of you can find
relatively easily, go to the bottom of the honepage
and there's alittle nunber off totheleft. dick on
that nunber. It's a counter. [It'll bring up such
t hi ngs as where it's been downl oaded t o, how many hits
t here have been on a site, fromwhere in the world,
and it's really been quite useful and informative.
kay. Graphics. This has increased quite
abit. W can overlay G S overlays now. And we're to
the point where it really doesn't natter where these
come from They can conme from Aut oCAD, they can cone
from any -- Earthvision, what's the other one,
Arcview. These are all can be noved back and forth.

In any event, your data, you can take a spatial data
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screen, | ook at your sanples. You can pick out
sanples with given conpounds if you wi sh, or levels
that you're interested in. Survey units, this has
been a big thing in MARSSIM You can draw pol ygons
around what you are going to make as your survey unit,
and you, at the time when we talked to you the first
time they were just getting started on this. W've
gotten to t he poi nt now of where pol ygons can be drawn
around all the survey units at once on your site and
you can do comnpari sons.

Visualization. This is what we had when
we talked to you the last tine, and the canp that --
showi ng a transparency through a thing. W' ve now got
it to the point of where they can do all the neat
slice and dice and cube. One of the inportant things
with SADAis to present the data visually. That's its
primary function. Keep the math, the science inside
the machine, inside the process as accurate as you
possi bly can, and present the data graphically. You
can get a lot of tines much, rmuch nore informtion
froma graphic than you can.

kay, statistics that is available within
it is overwhelmng. There's univariate statistics
that pretty nmuch anything from nmean, standard

devi at i on, vari ances, a whole laundry list,
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hi stograms, all sorts of formations of data. You have
the ability to identify your analytes that you're
working with, detects the neans, variances, pretty
much all that type of information. And for those of
you that have a little twinge into the EPA area, this
thing is tied to the CASS database. |In fact, that's
where we're putting a lot of our stuff.

MARSSIM s in there now full blown. [I'm
not going to go through this, but what it does is as
you go through MARSSIM you are going to do things
i ke sel ect your DCGE., cone up with nunber of sanples,
whet her there's materi al and background and so forth,
and the key is that as you go through it, it's going
to tag whether you have conpleted all of that
particul ar protocol as needed. D d you pick the right
sensitivity of an instrument? If you didn't, it's
goi ng to bounce you and you'll have a little red dot
out here. And it'll tell you exactly where to go to

fix it. The layout of the SADA code is very, very

much i ke your income tax program TurboTax. In fact,
if you go on and start to use it you'll see an
incredible simlarity. The outline will cone down in
the first block, you'll do it, it'll bring out the

information that you need, and keep it as you go on

through. |If you forget sonething it'll let you know.
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This is just going through sone of the
detail of MARSSIM | don't think we really need to do
this. This is a sign test. You had 18 sanpl es
required. They were using a Level 3. It bounds out
the so-called gray region that you're going to be
interested in. You're getting into, if you' ve got
stuff in background, where you've got it in your
sanpl e and i n your background, then you' re going to go
to a Wlcoxan rank sumtest, and in that case you're
going to have 18 survey units in your unit and in a
background area that you're going to do a conpari son
on. So all the aspects are in there.

In the spatial analysis side of it, nost
of you are famliar with things |i ke contouring, where
you nmay have had a point here and a point, and you're
going to try and find sone position in between that
you want to ki nd of draw an i sodose curve. W do this
also, but a little nore sophisticated, and with a
little bit nore backup. | wish | could spend nore
time on what's going on here. |s there anybody that
doesn't know what a variogramis? |If not, see ne.
|"ve got a little quickie thing. |[|'ve got a whole
presentation on variogranms, it's about |ike that, but
what it is, there's a point down here that's called

the nugget. This is where your first point is. And
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i medi ately around that point there's a |lot of
variability. So a lot of tines this doesn't go

t hrough the point. Then you have the range. This is
t he range of where you have your variance. And then
you finally have a sill. That's the end of it. That
nmeans that any information here, data that you have
here isn't going to influence this over here. Data
from here mght influence that one from there, and
that's what's going on in between. The better
correlation you have, the slower the slope of the
curve, and the further you can | ook down. So when you
start looking at things |ike underground water
novenment, or material running on the ground and
nmoving, you'll see a correlation. Let's say if there
had been a flowthis way, these all kind of seemto be
related, and this'll turn out to be like this. If you
go the other way, boom this thing's going to go up
and flatten out. And so we can put that into an
estimation of it. And fromthat we can reprocess and
come out and say, okay, where are the areas of
uncertainty. W know there's no problemhere. W're
pretty sure we have material here, quite confortable,
and this is the area that we're uncertain about. So
you start getting involved in determning the area.

This is kind of like the latest -- one of the |later

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

18

things that we just got intoit. 1It's called a rose
diagram \What it is is a color version of a variogram
as you lay it down on a -- | don't knowif anybody has
ever generated a variogram by hand, but it is
obnoxi ous. There is a lot of data that goes -- you
have to take every bl oody point on that site and
process it, and then go to the next point and relate
it toall the rest of them And this goes on and on.
And then that's usually in one direction. Here we've
just rotated the thing all the way around. Under the
-- so0 you have t he processing, so you have a vari ogram
which is equivalent to let's say a |ine through here.
For exanple, here you have one that went up and
dropped off. That would be a point -- okay, |'m
sorry. As it goes on up higher, this is a bad fit.
You don't want that. You have nore of a relationship
if the variance stays fairly | owover a |l ong di stance.
Ckay.

W' ve built into SADA since we saw you t he
| ast tine something over 21 sanpling scenarios that
are now available. You have the basic ones that
everybody's fam liar with, judgnental s, random grids,
variations of grids. Depending on who you are, you
will select them W have the MARSSI M design in there

obviously. But we get into the situation of when you
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get ready to re-sanple, going back in, taking a | ook
at something. Then we have secondary sanpling designs
where you may go to the area where there was the
hi ghest vari ance, or you go to sonepl ace | i ke adapti ve
fill. Hey, we had a randomthing, but there's an area
in here we could take one nore sanple. It wll
cal cul ate the best place for youto do that. The high
val ue, and this goes on. Judgnental sanpling. People
like to use this on occasion. It has sone pros and
cons, but along the road is a real good exanple. A
MARSSI M sanple across this mght not be that
informative. Sinple random That's nore |ike your
MARSSI M

kay. Life is good until you start going
down underneath into t he ground, and you start wanti ng
to -- how are we going to talk about 3D? What | see
here, they call it 3D, | call it 2 1/2D. You' ve got
stuff on the surface that you take. Ckay, that'd be
like MARSSIM But now you're starting to go down, and
you start placing your point of your result of which
you're wanting all this whole area to be equival ent
to. This is where people start honbgeni zi ng cores.
And you can nove it, and it'll assign values. | cal
that 2 1/2D. You can, this is in place now. \Wat

we' re working on nowis being able to take core scans.
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And when you start going into the third di nension, go
back and think about that variogram and now start
putting it intothe third dinension. That is going to
really be an effort. But we've got a real, real good
start on that. Searching for a hotspot. W have a
program out there called Elipgrid, which determ nes
how bi g of an area you're going to m ss when you take
sanpl es over a long period of time in a given area.
And we can now apply it to subsurface. W can put al
sorts of little shapes down there that are standard,
and | ook at what the probability is that you are going
to hit or mss it. And this is where things |ike
magnet onetry, and sone of these other concepts comne
in, because they can really narrow sonme of this down
for you.

We can custom ze the criteria. You can
get data, bring it in fromregions, states, locally,
and you can have all that data available to you, and
bring it in, and process it, and relating it to what
you're working on. There's a hunman health risk
calculation in here, conplenents of the EPA. See, EPA
funded this thing to the tune of, | don't know,
several mllion dollars before we got a hold of it.
And they've got all of this type of information in

here, and there's a couple of sets of that. There's
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one slide in cutting the presentation, making it a
l[ittle shorter. | had to cut one out that had kind of
a cute little picture. Ckay.

So fromthat you can develop things |like
health ri sk maps. Sane thing on the radiol ogi cal side
of it. Were the risk is going to be the highest you
can -- you have a site, you have areas where there's
contam nation on it, you can deternm ne what the risk
coefficient is going to be in various conponents on a
particular site. W had points that were identified
early on to take a | ook at.

And to decision analysis. This is the one
that | think is probably going to be used quite a bit.
You take the data, you have your various sanpling
strategies laid out. Fromthese you can get spati al
screens, and you can come up with ri sk based on space.
Areas of concern. This is going to be areas that you
m ght have to clean up. And we're working on
techni ques of mnimzing this area. W've got sone in
there nowthat are quite good, but you can assi gn what

is it going to cost to haul out a cubic yard, or X

nunber of cubic yards of nmaterial. And we've got a
little risk curve here that will -- risk/benefit that
will tell you exactly what it's going to cost you to

clean that site up so you can use it in the estimation
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ar ea.

Ceobayesi an nodel i ng. Maki ng use of soft
know edge, soft information, and conbining it wth
hard data. And we fall into the area of geobayesi an
nodeling. Odinary kriging and indicator kriging are
generally based on normal or 1log normal type
distributions. Indicator kriging is the one we're
finding nore useful. W are having nore and nore | uck
with the application of non-paranetric statistics
because fromour standpoint we really don't know what
the distributions are when you walk into a site, and
someti mes you never do. And we've found that through
MARSSI M that any errors that are made by usi ng a non-
paranmetric are wusually alnbst unneasurable. And
peopl e tal k about nodeling.

Let's talk a little bit about the Kisk
site real quickly. This would be a prior know edge
type curve or plot that you would nake. In fact, you
actually sat down and said, there's XY, and you drew
a line here, and you said okay, everything inside
here, we're pretty sure there's sonething there, and
90 percent sure there's sonething here, and |' mpretty
sure there's nothing out here. This particul ar range,
| really don't know whet her there's anything there.

Now we' re begi nning to play sone of the Bayesi an gane.
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So, there's where judgnental sanpling would come in on
sonmething |ike this. You've got these sanpling plans
that you can use. But what happens is we're going to
go around, we're going to try and take a few sanpl es
around this area of concern, sone inside and sone
outside, just for confirmation. This is what the
original data set |ooked like. The guys when they
started on this didn't have this information. | asked
t hem what t hey wanted, and we woul d provi de themthe
data, and we would pull it out of the data set and
giveit tothem But, there were 1,261 sanples in the
shal | ow sedi nent, and they took over 90 borehol es was
what had been done. And renenber | said that we
reduced the nunber of sanples by 85 percent, and the
nunber of borehol es by probably 70. And so this is
what it all kind of |ooked Iike. And this is |ooking
at it that way, and of course through the side. So
what we're going to be |ooking at as we go through
here is the analysis that's taking place at various
| ayers. Ckay.

Fromthe judgnental sanple, what we didis
fromthat we went and sai d, okay, where is the cl osest
real data point of a real data value they could use.
W didn't want to go out and sanple again. These red

poi nts show above the action guide, the blue points
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bel owthe action guide. This is on the surface. This
is down around six inches. A little bit deeper. The
red points are showi ng, again, above the action guide
and those below. There's 130 total sanples taken.
And these were ran on each | ayer, and we cane up with
t he vari ogramprior correl ati on nodel that canme up and
t hen began to drop off as you noved out at the end.
And here's kind of what happened. Wth zero sanpl es,
yes, 0.6, 1.2 and 1.8 it looked |like that. Did the
sanpl e anal ysis with 130 sanpl es, and here's what the
distribution |ooked Iike at the various levels. W
doubl ed the sanples. Let's go to 260 sanples and see
what ki nd of a change that would make. And a little,
but not very nuch. Probably, dependi ng upon the cost
of the sanple and where you'd want to doit. And then
with all 1,260 sanples available. Now, by being a
little bit careful on where you took the sanples and
how you did the anal ysis, we think we can probably get
by in this particular case with an evaluation of
probably around 130 sanples. Wen you' re | ooking at
the total inpact there would be on, let's say materi al
that m ght be | eft behind.

These are the areas of concern that cane
when we did the area of concern by |ooking at what

percent of the areas above a given value. And again,
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there's not that nuch change between 130 to 1, 260.
There's a little larger area maybe, but not enough to
spend anot her couple of mllion dollars. The netrics
on this. This is the area of concern vol ume versus
sanpl e, nunber of sanples, and the volume that you
woul d let's say have to renove, which I was talking
about. In 130 sanples, Y around 2,000. 260, yes it
went down some, and at 1,260 a little bit nore. This
beconmes a weigh, do | want to or don't I. W have a
percent change with the nunber of sanples that we were
involved with. And finally, the thing that we would
be interested in, the percent that we would have
m ssed. And after 130 sanples there, the 130 sanple
things still look pretty good. Ckay.

That brought up anot her interestingthing.
This is using a geobayesian analysis. Wat had
happened had you used sonething |ike your indicator
kriging, the everyday anal ysis that peopl e use, m ght
use. This is the conparison between the two. The
guestion comes up, now renenber, indicator kriging' s
only going to use the data that's there. Either it's
there or it isn't. Bayesian's going to start, and
geobayesian's going to start naking sone assunptions
dependi ng upon what you've told it. So it doesn't

drop off to a nice clean thing here. 1In this
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particul ar case | would have a tendency to recomrend
that you might want to kind of conpare these two
together inreality, just to nake sure that things are
still pretty close. Let ne give you an exanple.
There's a really good concept. You' ve really got the
nodel right. And then you went out and you took your
sanples. You got a nice clean variogram and your
nodel canme out | ooking pretty good. And that when you
anal yzed this nunber of sanples. Let's say you made
a real bad guess. Now you're going to see where
Bayesian -- nothing's free. 1In the case of the
Bayesi an, here's your estinate, and here's your real
data points. Here's sonebody let's say trying to --
well, we don't have anything here we're going to
sanple, and wind up taking a few sanples there. And
their anal ysis cones out looking like this initially.
Says whoa, whoa, we've got sonme points up here that
are -- look clean, and we've got this area starting to
grow here, showi ng contami nation. The inpact of this
is that you got to this solution let's say with 150
sanples. Wth 150 sanples fromthis one you're going
to get sonething that | ooks like this. To take enough
sanpl es to convince the Bayesi an anal ysis that you're
right, you' re going to have to take 800 sanples. So

when peopl e begin to use Bayesian analysis, a | ot of
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care has to be taken in what they are going to use as
their priors and their assunptions that they nake.
Like we're saying we don't want any undefined
assunptions. So from our standpoint that's kind of
good.

That pretty well coversit. However, |'ve
got sone slides you may or may not have. W've got
the layering now so we can break it up into solid
pi eces, individual pieces, and we're starting to work
on the third di mension of the kriging. W're getting
further and further into the correlation nodels.
That's where you start getting into things |ike
cokriging, covariance, statistics of statistics, if
you want to look at it that way. Here's a good
exanpl e that Pierre Goovaerts pulled out. W do how
to study here, or workshop here sonetime ago, and this
has been a real good exanple. Here you have rain
data. Let's say you go ahead and do indicator Kkriging
on rain fallout, looks Iike mght cone down | ooking
sonmething like this. You have another group of data,
let's say by elevation. That would be a little
nmount ai nous area. And you conbi ne eventually the data
fromthe elevation and the data fromthe anal ysis of
the rain, and you get a conbination of how t hose two

woul d fit together. And surprise, surprise, your rain
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is occurring in the higher elevations, but you' re not
stuck with this big mud ball, or big large area. It
begins to defineit alittletighter. And this is the
effort that we're getting into on this next part of
this project, is to be able to do this cokriging
anal ysi s, and covari ance anal ysis in three di nension,
and using additional data.

Now, | may have sone slides you don't
have. One of thembeing informed Elipgrid, getting
into the subsurface. And we've nentioned that we've
done things like we have lost the ability to scan
unl ess we use sonmething else. So we can't go out with
a survey nmeter again. W're going to go out with a
magnetoneter. We're going to go out wth ground-
penetrating radar. W're going to look at the old
plans. There's a trench here. Everything.

Anot her one mi ght be or is geostatisti cal
stinmulation. W' re bringing sonme people in fromNorth
Carolinaonthis. And it'll hopefully take -- what it
does in short is it takes data that you have,
processes it, assunes that's the starting point, and
continues on for awhile until you conme to sone sort of
a continued realization. There's not enough
information to -- | don't understand it quite enough

yet to get into it too far.
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Anot her one that is quite useful is the
concept of your ground-penetrating radar, and a few
other things. These are the itens that we are | ooking
at for big gain, able to set up cokriging, co-
anal ysis, to get a better handl e on where the | ocati on
of contam nants are. W can now -- or are working on
getting photos to drape over the analysis area. One
of the problens that we've got right now is if you
have something with a nountain on it and you start
slicing it, it gets extrenely difficult to do the
kriging and so forth on these sites because you have
alittle slice up here. But nowwe're trying to build
it inso you can handl e the surface geonetry, whichis
going to be really i mportant when you start getting to
t he underground configurations of the soil and so
forth. There are codes out there that can do sone of
this stuff far better than we, but we've found t hat we
can probably do -- have a nmuch broader variety, and it
doesn't cost the Iicensee anything. Sone of the codes
out there cost several hundred thousand dollars a
year. |In fact, SADA's being | ooked at by sonme of the
oil conpanies. 1In fact, it has been used in South
Anerica already for alittle bit of oil exploration on
si npl e core anal ysi s.

That's -- you've seen the variogram 2D
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W' re shooting to go 3D. And we're |ooking at that
one as being really |l ots of fun because you don't have
to go very far to have variability, a lot of
variability in a short distance. And especially when
you start taking -- well, that's just pretty much it.

This is in case sone of you are wondering
what Sequoyah | ooks |ike. Does anybody remenber how
many wells there are? Al those black dots are a
well, or a hole, or a sanple point, or sonmething |ike
that that was a core. |It's well over a thousand |I'm
told. And it was sufficient to change the groundwater
pattern on the site. And we don't want this to
happen, or | don't want it. That didn't seemlike a
very good approach. There's a |lot of historical
informati on and new i nformati on now that can be used.
At the tinme, probably not.

And | believe that concludes ny
presentation. These were the ones that were dunped
out. Thanks Ruth. W have a giant help file. W had
a biglong list of all the detail. Oay. Al right.
That's it.

MEMBER VEI NER:  Thank you. Ken?

MEMBER CLARKE: | do have a coupl e of
guestions, and maybe you could put that website back

up again at sone point so we could get it. But
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didn't see anything that indicated that this package
coul dn't be used for both radi onucl i des and chemi cal s.
MR PONERS: Oh, it's used for all of it.
| f you look at the --
MEMBER CLARKE: You have the EPA
dat abases, IRI'S and --

MR. PONERS: Yes. M advice to you is to

go to the wuser's nmanual on the website. |It's
unbel i evabl e. It has all the chemcals in the CASS
dat abase. It has -- radionuclides are al nbpst a side

note init.

MEMBER CLARKE: Ckay. Can you take us to
the -- you had two health effects cal cul ati on slides.
Can you take us to those? | don't know what nunbers
they are. They were kind of in the m ddle.

MR PO/ERS: Yes.

MEMBER CLARKE: The ones that referenced
-- well, et me just ask the question. You would go
to the EPA dat abase for the toxicity factors, the slug
factors, the reference doses, and then you could
sel ect a pat hwnay.

MR. PONERS: Right.

MEMBER CLARKE: And then you woul d
construct and expose your pathway. And then you would

construct and expose your scenario. The risk
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assessment then, can that be done probabilistically as
wel |l as determ nistically?

MR PONERS: Yes. |It's done in the EPA
world. We're taking all of our dose cal cul ati ons and
everything fromthings |ike RESRAD. Like one of the
features, or one of the things that we need is the
thing known as the area factor, you renenber? For
radi onuclides. WlIl, we can actually take the little
spreadsheet that comes out of RESRAD and just punp it
into here, and run through it. The EPA has been
handling the chem cal side of it. | didn't want to,
you know, suggest that -- or spend too nuch tinme on
it.

MEMBER CLARKE: Sure. Just to get to the
bottom | just -- we can construct different exposure
scenari os based on different types of | and use, and we
can do the industrial versus residential versus
recreational or whatever. |If we were |ooking at a,
you know, a particular future land use given that
data. And you could do the risk calculation either
determ nistically or probabilistically.

MR. POAERS: Again, the human risk
assessnment part of it has been set aside and is
handled in the EPA form and has been tested and

val idated for their use. W have not junped into the
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ri sk assessnent because there is so nuch going on in
this agency on ICRP, and a lot of it just, you know,
we're trying to stay as far away frompolitics, |I'm
sorry, as we can, and stay as technical as we can.
How t hey use it, you know, it's something else.

MEMBER CLARKE: (Ckay. And you'd said
there are reports, additional details that are
avai |l abl e that would be nentioned on the website?

MR. PONERS: Right. Yes. Let ne see if
| -- 1'Il tell you the easiest way to get to the
website. Do a Google search on "SADA EPA" and when
you see sonething that says TIEM which is University
of Tennessee, go there, hit their honepage, and you're
in.

MEMBER CLARKE: Al right.

MR. PONERS: The website is too |ong.
can't even remenber it.

MEMBER CLARKE: Ckay, that's good advi ce.
Thank you.

MR. PONERS: Right, yes. And the -- we're
getting a lot of information, and t he books that we're
using, or the information that we're using that's
avai l able to everybody. Probably some of you have
seen this, but this is a good one to get started on.

It's a nice little elementary book on geostatistics.

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

A lot of the initial code cane out of GSLive. So
we've tried to keep everything that has a very good
pedi gree behind it, and a |l ot of this has gone through
a fair amount of nodification. And for those that are
up to abuse, there's Kressy's book, which is --
probably he and two other people in the world can
probably read it and understand the whole thing in
detail. But the one that we're focusing pretty much
everything on is that by Pierre Goovaerts. He's been
here, and he's going to be working on this next phase
of it to sonme extent.

MEMBER CLARKE: Just one nore quick
guestion, just to clarify. The cost savings that you
ref erenced where using this approach you coul d reduce
t he sanpling cost by 40, 60, 80 percent, | assune that
was wthin the sane sanpling program design as
conducted originally. In other words, you didn't
reduce the cost by going to a different design.

MR PONERS: Now, a lot of these were fuse
rad sites which had both chem cal and there was an
initial design as | wunderstand in nobst cases put
together, which was |like a 58/49 type, every five
neters, something like that. And then they got into
the adaptive sanpling aspects of it. And Robert

Johnson was able to through this process reduce it.
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W do have a little bit of a tweeky problemw th the
process, and it deals with when you' re taking the one
set of data, and going to put it with the hard set of
data, when you go to cal cul ate what the data val ue
points should be at a point where there is a data
val ue, the closer you get to it once in awhile you'l
go into a negative correlation which just makes no
sense. And so we're futzing around with that a little
bit.

MEMBER CLARKE: Ckay. Thank you.

MEMBER HI NZE: Dr. Powers, you've covered
alot of mterial herein a very short period of tine.

MR. POWNERS: About 10 percent of what
there is.

MEMBER H NZE: Well, let ne ask you a
guestion. It seenms to ne the SADA is really focused,
as |'ve understood your presentation, on increasing
the efficiency of surveying and analysis and to
capture and evaluate the wuncertainties in the
nmeasurenents. How, is that approxinmately correct?

MR. PONERS. That's pretty close, yes.
W're trying to optimze sanpling where the | east
anount of information is needed to get the best
result. Initial part of it is to visualize the data

that you have. | consider that alnbst in some cases
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as inportant as the analysis itself, because a | ot of
times you can | ook at sonething and conme up with a
solution that you probably wouldn't be able to do
mat hematically. But the mathematics is there is

i mportant.

MEMBER HI NZE: That's right. How do you
capture the uncertainties in the studies that are
bei ng nade? For exanple, you showed us this GPR work.
There are nultiple interpretations of that.

MR. PONERS: Oh yes.

MR. PALM Sone of themare nore credible
than others. How do you capture the uncertainty in
the interpretation?

MR. PONERS: The |inkage between the
things that are going to be doing covariance on and
cokriging on is our next step. W're fully aware of
the -- of how do I know what percent of this data is
going to apply to this.

MEMBER HI NZE: But there are uncertainties
too sinply in surface neasurenents. For exanple, nost
of the surface nmeasurenents are integrated with GPS
for station location, for positional data. And
there's uncertainty inthose. Howis that captured in
all of this?

MR. PONERS: As far as location -- no,
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that's a good question because we don't. | mean,
we're starting out with sanples. W' re assum ng that
t hey' ve put the sanples where they say they are. But
| think you -- dependi ng upon the anount of error that
you have it's going to have an inpact let's say in
that particular case on things |ike shift, or.
Hopefully the site that you' re working with is going
to have data that if you are off a little bit it's
going to be irrelevant, or you know, the cliché is
cl ose enough for governnent worKk.

MEMBER HI NZE: Well, you nentioned the use
of individual judgment. Do you provide -- does any of
this provi de gui dance on that?

MR. PONERS:. That's what we're pulling
toget her during this next part. W're hoping to have
avai l abl e within probably a year or a year and a hal f
a NUREG where we're starting to get sone of this stuff
together on. 1In fact, if you're a biologist or a
zool ogi st or sonebody like that, you're famliar with
binary classification. That's kind of the approach
that we're going to take when you walk into a site of
where you're going to start making a series of
choices. And to determ ne what the error is that
you're going to be required to handle. You're going

to have to go in ahead of tinme know ng how nmuch error
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can | tolerate, and then you start |ooking at the
systens that you're going to use, and hope that they
get in there so you don't get into that situation of
bring ne another set of data and we'll take a | ook at
it.

MEMBER HI NZE: Thank you very much

MR. PO/ERS: Yes.

MEMBER VEI NER: Are there any burning
staff questions? W have a few minutes. | don't want
to cut into the next speaker's time too much.

MR HAMDAN: It can wait.

MEMBER WEI NER:. (Okay. Anyone in the
audi ence? No. Then thank you very nuch. And |'m
sure if people have questions they can cone back to
you.

The next speaker is here. | understood
M chell e Sanpson. Ch, there you are. (Good to see
you. |I'll give George a chance to get all his vast
data sets together. Qur next presentation is by
M chel l e Sanpson from the Feder al Rai | r oad
Adm ni stration on the use of dedicated trains for
transportation of high-level radioactive waste and
spent nuclear fuel. So welcone, Mchelle. It's al
yours. Ch, sorry. He walked away with the mc. Do

you want to use this?
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M5. SAMPSON: I'Il just use this. |I'm

M chell e Sanmpson, and | do work with the Federa
Rai |l road Adm nistration. W're one of the operating
adm ni strations fromthe Departnent of Transportation,
and | am pleased to be here today to talk with you
about our dedicated train study. The title of the
study | believe Earl was able to provide a copy of the
report to Congress to you. It is Use of Dedicated
Trains for Transportation of High-Level Radioactive
Wast e and Spent Nucl ear Fuel.

The first thing that | would like to
discuss is alittle bit of the history of the report.
And | have to apol ogi ze to you right now. The expert
on the history of this report is Kevin Blackwell with
our office. He's been intinmately involved with this
report since its inception, and coul d probably answer
any question about t he many peranbul ati ons and changes
that the report's gone through off the top of his
head. | only joined the Federal Railroad
Adm ni stration about a year and a hal f ago, and am not

as famliar with the history of this report. As

you'll see in a nonent it's been ongoing for quite

some time. | will do ny best to answer questions for
you. In the event that | don't have the information
with me | certainly will take that information down
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and nake sure that we get back with you to provide an
answer .

One of the keys to understanding the
report to Congress is to know a little bit about the
study nethodol ogy, sone of the assunptions and
deci si ons that were nade at the outset, and how t hose
i npacted the study findings. W'IlIl discuss the study
findings, and then just briefly 1'Il talk with you
about Federal Railroad Adnministration's path forward
now t hat we have published the report to Congress.

As | mentioned this has been a process
that's been ongoing for quite sonme tine. The study
was mandat ed by HMIUSA 1990. That public | aw had two
specific requirements. It required the Federal
Rai | road Administration to performa study that woul d
conpare the safety of dedicated trains to other
nmet hods of rail transport. That was due to Congress
in November of 1991. It also required the Federa
Rai |l road Admnistration, once the study had been
conpleted, to take those findings into consideration
and review FRA s existing regulations for safe rai
transportation. W're alittle |ate. Fundi ng for
the study was not appropriated until the spring of
1992, and at that tine Federal Railroad Adm nistration

identified VOLPE National Transportation Systens
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Center as a partner to assist us in preparing and
conducting this study.

The study really was kicked off with a 2-
day wor kshop i n Denver, Col orado i n Sept enber of 1992.
That workshop was attended by representatives of
potentially affected stakeholders, states, Native
American tribes, the railroad industry, shippers,
potential shippers of spent nuclear fuel and high-
| evel radioactive waste. It was al so attended by
representatives fromthe Departnment of Energy and the
Nucl ear Regul atory Conmi ssi on.

Utilizing the products of that public
neeting, a first draft report was generated in
February of 1993. That draft went into a review
process within the Departnment of Transportation.
Comments were provided to VOLPE. The VOLPE centers

provided a series of revisions and updates to that

report. The report has al so been coordinated with the

Departnment of Energy and the Nuclear Regulatory
Comm ssion. There have been several neetings between
the departnents to discuss the report, and get input
from the experts within Departnment of Energy and
Nucl ear Regul atory Conmi ssion to assist us at FRAw th
our report.

I n 2001 and 2002, a significant effort was
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made to update and revise the early 1990s report, and
as we began to look at sone of the assunptions and
sonme of the findings of the report you will see that
it does incorporate data through 2001. So it was
significantly updated and revised intheinterim And
at FRA we did publish a final report. The report is
dated March, 2005. It was actually transnmitted to
Congress in Septenber of 2005.

| mentioned understanding a little bit
about the study nethodol ogy. The report to Congress
that you may have had an opportunity to | ook at tal ks
i n sonme general ternms about the study met hodol ogy, but
there are a | ot of basis and assunptions that affected
that that are not fully discussed in that report to
Congress. The study was required to do conparative
anal ysis. W did conparative analysis on three
specific types of train service, regular trains, which
woul d be your general freight consist, key trains.
That's an industry termfor atrainthat is identified
as hauling specific quantities of certain hazardous
materials. The key train concept actually is a |large
part of the 2001 revision. As we begin discussing the
key train you'll see it's based on a 2001 Associ ation
of American Railroads industry standard. And then of

course dedicated trains. There's also a standardi zed
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cask prototype, and the details of that cask inpact
t he outcones of the study finding. And a decision was
made t hat representative routes woul d be sel ected and
used for conpari son.

| nmentioned the first type of service that
we reviewed was regular train service. Those are
general freight trains. They operate at allowable
freight track speeds, make nunerous classification
yard entries for making up the train, and certainly
woul d haul ot her hazardous naterial freight along with
t he cask consist. Those trains are subject to the
hazardous material regulations and of course FRA's
rail safety regulations, but there were no other
l[imtations or operational controls put on those
trains. The study nodel ed regular train service as a
generic 70-car train, and t he cask consi st was nodel ed
as being directly in the mddle of this train. One
thing that | would like to note is that's the way it
was nodel ed. |In actual regular train service, the
wei ght of the cask car and cask consist, train track
dynam cs woul d make t hat a poor pl acenent for the best
operation of the train. The optinal place would be
near the front of the train to inprove the train track
dynam cs and fuel efficiency of the | oconptives. But

it was nodel ed as being directly in the m ddle.
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Key trains. W incorporated key trains
based on a 2001 Association of Anerican Railroads
recommended practice circular. |'ve listed that here.
That circular's been updated by the industry since
2001, and has had sone mnor changes, but the key
train that was nodel ed was based on the 2001 circul ar.
For our study we determned that the only operating
restrictions of the AARcircul ar that woul d i npact our
train was the speed restriction. |In the operating
circulars, trains hauling these specific hazardous
materials are restricted to a maxi numof 50 miles per
hour, regardl ess of the authorized speed on the track.
O her than the speed restriction, the key train was
nodel ed as having the same | ength and configuration,
and going through the exact same operating
envi ronnent, the same nunber of yard entries, sane
passing restrictions. A key train would certainly be
expect ed t o have addi ti onal hazardous material freight
as part of the consist.

And dedicated trains. In the study,
dedi cated train was nodeled as a 6-car consist, two
| oconotives, two buffer cars, the cask car, and an
escort car. In the discussion, all of the results and
findings of the study are based on one cask car

transportation. The operational limtations for the
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dedi cated trains. Speed was restricted to 50 nmles
per hour. The dedicated train was assunmed to be under
a no passing rul e which neans that on mainline track,
either the dedicated train or the other train would be
nmoving only one at atime. The dedicated train would
have priority to pass, and we would expect other
freight consist trains to be standing still. That

i npacts the probability that the trains will hit each
ot her in passing, and so the no passing rule is a key
operational limtation. Also, because the key train
does not have other freight cars, it would l[imt
visits to classification yards. The nunber of yards
that the key train woul d pass t hrough woul d be reduced
somewhat. The primary reduction is in the amount of
time that those cars woul d spend in the classification
yard because t hey woul d not need to be switched. They
coul d pass through directly.

The cask description. As the study was
envi si oned, the nunber of casks and the availability
of information on spent fuel casks that mght be
avai |l abl e, spent fuel and hi gh-1evel waste casks that
m ght be available, was nore |imted than it is now.
At the time that the study was devel oped, the cask
that was sel ected to be used for the study was 125 ton

steel, lead steel, prototype cask. One thing that the
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report to Congress does not really nake perfectly
clear, both the technical study that supported that
report to Congress, the NRC s cask certification
criteria was established as an upper bound of the
functional strength of the cask. That has certainly
been a controversial decision as the report has gone
through its reviews, but it is inportant to understand
that that's a decision that was nade up front in the
way that the study was developed. |In addition to
those certification criteria, VOLPE and the FRA
utilized Sandia's report, the NUREG 6672 which was a
study of this cask prototype wthout i npact
delimters, and that was used as input for the rai
crash analysis. So those are inportant factors for
how the report itself was devel oped.

| mentioned that the study is designed to
be a conparative analysis. |In order to do sone type
of conparison, the FRA and VOLPE needed to have sone
shi pments to evaluate. A decision was nade. Six
routes were chosen. The origin points were sel ected
from existing nuclear power plants and high-Ievel
waste repositories. The destination point selected
for the study was the Yucca Muntain facility in
Nevada. The goals of selecting the representative

routes were to utilize the major east-west rail |inks,
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and to sel ect representative geographic | ocations and
links for the transport itself. Those specific links,
exactly howrail traffic would travel fromorigin to
destination were determ ned using GCak Ri dge Nationa

Lab's inter-line routing nodel. And those were just
based on a nost likely traveled route. There were no
addi tional routing decisions incorporated into that.

This is a little small but not too bad.
These are the six routes that were selected.
Qobviously the origin points are identifiedthere. You
can see the length in mles fromthat origin point to
the selected destination facility. The popul ation
data for those routes is based on the 2000 census.
That was updated in 2001. Just to note, the Routes 1
and 6 are the shorter routes, and Route 5 is the
| ongest route. As we began to | ook at sone of the
findings they're Ilisted by route nunber, not by
origin.

Utilizing those inputs. That's the basis
for the study. The study itself perforns a conparison
of the radiation dose risk for each of the six routes
under i ncident-free transportation and under
identified accident conditions. |In addition to that
ri sk conparison study, the FRA began a prelimnary

consi deration of operational safety. And the report
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t o Congress al so i ncor porat es t hose operational safety
considerations that were identified by the FRA

Qur i ncident-free transportation
conparison was calculated using Radtran with the
assi stance of Sandia National Lab. It took the six
representative routes and other inputs that were
deci ded and sel ected. The cask dose rate was assuned
to be 10 nmrenf hour at one neter. That does correspond
to DOI's non-exclusive use limt. It does not
correspond to any data on shipnents that have taken
place. It was sinply selected as the cask dose rate
that would be wused for the study. The consi st
description, again | nmentioned, 70 cars for a regul ar
key train, and a 6-car consist for the dedicated
train. That was input into Radtran along with the
service type and speed limtations, the inpacted
popul ations from the 2000 census, and shielding
factors for the type of area that the train would be
traveling through, urban, suburban, or rural.

The results of the Radtran anal ysis were
expressed as popul ation dose and person rem And
those were converted into latent cancer fatalities
utilizing the conversions of the NCRP report. W
| ooked at those results and eval uated them by route.

They're al so eval uated by service and speed for
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conpari son of dedicatedtrainto regular train service
to key train service. Also, by population type
Popul ations were broken down into various rai
wor kers, nenbers of the public. And we | ooked at the
popul ation doses for in-transit dose versus dose
during stops.

And | ooki ng at the accident-rel ated ri sk,
again the goal is to conpare radiol ogi cal exposure due
to the accidents in regular service, key train service
and dedi cated train service. The accident invol venent
probability, accident severity probability and
expect ed consequences were identified. For regular
train service, the study started with regular train
service, and three event trees were constructed. The
first was for novenent on mainline track, the second
was for consist novenents within the yard and a
separate third event tree was developed for fire
events. Fire events of course could be an initiating
event, or they could be the outcone at any node in the
other trees, so they were handl ed separately. The
Feder al Railroad's existing Railroad Accident
| nformati on System was used to define and categorize
those accident types. And the baseline accident
probabil ity was cal cul ated for regular train transport

utilizing data from 1988 through 2001. The total
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nunber of accidents per year was normalized by
dividing it by the reported train mles per year for
each year.

The accident types that are contained
within the FRA's accident database are derail ment
accidents, collision accidents, and there's a variety
of different collision accidents that are tracked,
crossi ng acci dents, ni scel | aneous ot her acci dents, and
then the fire and expl osion accidents. The accident
severity for the mainline and the yard trees. The
i mpact velocity for the accidents was identified to
deternmine probability and severity, and for the fire
event tree the severity as based on fire intensity and
duration. The accident consequences were described in
ternms of the cask damage and the resulting radiation
exposur e.

For key trains, the baseline nornm
transportation or incident-free transportation event
trees were nodified to reflect the speed restriction
to 50 mles per hour and the inproved braking that
woul d cone as a result of that speed restriction. The
probability for accident -- or the accident type
probabilities were decreased only for the collision
and obstruction accidents where speed was a factor in

the accident, and for the highway, rail or rail-rai
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crossing accidents where speed was a factor. Those
were very m nor decreases in the accident probability.

For dedicated trains, those event trees
were nodified to reflect the operational restrictions
of the dedicated train. And as | nentioned earlier,
there were significantly nore operational restrictions
for dedicated trains. The nunber of yard entries is
decreased as i s the amount of tine spent in each yard,
the consist length is far shorter, only six cars for
the dedicated train, passing restrictions, the speed
l[imt of 50 m|es per hour, and the fact that no ot her
hazardous material cars can be a part of the train
consist. Those operational restrictions resulted in
signi ficant reductions in the accident type
probability for all types of the accidents except for
t hose accidents who are affected by train frequency.
Clearly by utilizing dedicated train with only one
cask per train consist, you are increasing train
frequency. However, the nunmber of increased trains as
conpared to the total trainmles inthe United States
was so small there actually was no increase in that
acci dent type probability. It had no change.

MEMBER HI NZE: Excuse ne, if | mght. In
terms of the operational restrictions, was the

consideration ever given to excluding major urban
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areas?

M5. SAMPSON. Not in this study. W did
not | ook at that, no.

MEMBER HI NZE: Why is that?

M5. SAMPSON. Unfortunately that is one of
the questions about how the study was set up
originally, and I was not involved in those deci sions
that were nade. You nay know nore about it.

MEMBER VEI NER: | can comment on that when
we get through

MEMBER HI NZE: Ckay. Thank you.

M5. SAMPSON:. But no, it was not. The
linkage, the route that the train was transported
across from those origin to destination points was
sinply identified as a nost likely traveled. It did
not take any other factors into consideration.

The accident rates. After the event trees
were devel oped, it was identified that the overal
mai nline transport accident rate for all of the
acci dent categories and the yard accident rates were
virtually indistinguishable for regular and key
service. Again, the only operational restriction for
key service was a reduction in speed to 50 mles per
hour, and that did not make a significant inpact on

t hose accident rates. So as we | ook at the findings,
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you'll see that for mainline and yard acci dent rates,
regul ar and key service were conbi ned.

The overall minline accident rate for
dedi cated train service was only reduced by about 3.8
percent | ess. However, the overall yard accident rate
for dedicated train service was reduced by 75 percent
less, and intuitively you would expect to see that
type of a reduction because of the significant
reduction in the anount of tinme spent in
classification yards by the use of a run-through train
instead of a train that had to be stopped, cars
separated, train broken up and then put back toget her
agai n.

| nentioned that cask damage and dose rate
were utilized to identify the consequences. The FRA
and VOLPE identified four acci dent severity
categories. Category 1 was identified, an accident
that resulted only in delay. That delay event would
not result in any dose i ncrease fromthe basel i ne dose
of the cask, which as | mentioned earlier was assuned
to be 10 nrenf hour at one neter. Accident Type 2's
were those accidents that could result in a dose
increase to 1,000 nrenf hour at one nmeter but no
rel ease of radioactive material. The third accident

category were accidents that would result in | oss of
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shielding or internal damage, and the dose rate was
anticipated -- or dose rate was assuned to i ncrease to
4.3 rem hour at one nmeter. The fourth category of
acci dent woul d have been an accident resulting in
rel ease of the radioactive contents. That category of
acci dent was anal yzed to be equally unlikely for al
of the shipping -- or was identified to be equally
unlikely for all of the shipping options and was not
further anal yzed.

Dose acci dent consequences were cal cul at ed
again wusing Radtran 5. Doses to the general
popul ation, rail workers and energency response
personnel were identified. The findings we'll |ook at
inanmnment. A Category 1 accident was determned to
result in a 10 hour delay. The Category 2 and
Cat egory 3 accidents were | ooked at over a range of
delays lasting between three and 72 hours. The
acci dent conparison i s between regul ar and key service
conmbined with dedicated train service, because again
the accident probabilities for -- or accident
probabilities for regular and Kkey service were
i ndi stingui shabl e once we finished the event trees.

After the determ nation of the person, rem
and | atent cancer fatality findi ngs was conpl et ed, the

FRA determined that there were operational safety
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consi derations that shoul d be taken i nto consi deration
in looking at these different types of service that
weren't fully addressed by just |ooking at the
radi ation risk of transportation.

CHAI RMAN RYAN: Can | just pick up a
little foll owup question.

M5. SAMPSON:.  Sure.

CHAI RVAN RYAN: I'mtroubled by the use of
fatal cancer risks. The reason is is it's absolutely
incorrect to apply a fatal cancer risk expectation
value to an individual dose or to a dose to a smal
group. The idea of person rem here is neaningl ess.
It's very conservative and just flat out wong to use
a cancer risk indicator for these small groups. So
can you maybe give ne sone insight as to why you did
that, or why didn't you just stick with dose? It's so
much sinpler and nore accurate.

M5. SAMPSON: Unfortunately again
cannot, and | apol ogi ze.

CHAI RVAN RYAN:  Ckay.

M5. SAMPSON:.  You woul d have benefited by
havi ng soneone who was nore --

CHAI RVAN RYAN: And | don't mean to put
you on the spot. | appreciate that, but | just wanted

to, for everybody's benefit, point out that these
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risks of fatal cancers are just flat out wong. |
nmean, it's a msuse of an expectation value of a
di stribution. Thank you.

M5. SAMPSON. Yes. The study | ooks at a
relatively small dose over a very |large popul ation,
and then does use that to.

CHAI RVMAN RYAN:  We're on record on severa
occasions as a comrittee of pointing out that's just
wWr ong.

M5. SAMPSON: However, there are severa
assunptions and deci sions that were nade at the onset
of the study that resulted in the findings bei ng what
they are, and it is inportant to understand what t hose
assunptions were because they do affect how the
findings of the study cane out.

MR. THADANI: Mke, also inpact limters
wer e not consi der ed.

M5. SAMPSON. They were not.

MR. THADANI: So that's significant.

CHAI RMVAN RYAN: Sure. And | appreciate
that additional point, but it's -- | think it's very
inportant to recognize that, you know, a dose
cal cul ation doesn't automatically translate into a
cancer risk calculation. It has to be done with great

care, and even with -- well, | nmean let's |leave it at
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that. Thanks.

M5. SAMPSON. Taking into consideration
comments that we had received on this study, and al so
FRA's review of the study, at FRA we felt that there
wer e operational safety considerations that should be
identified in looking at the differences between
regul ar, key and dedicated train service, and that
| ooking strictly at the radiation risk did not fully
identify those operational safety inprovenents that
could be realized. Cbviously reduced tinme in transit
and switching operations does reduce your radiation
ri sk. However, avoidance of swi tching and the
classification yard is a significant operational
safety consideration. |In |ooking at the accident
data, a significant portion of accidents do happen in
switching operations, and being able to conpletely
avoid switching operations is a significant
i nprovenent to the operational safety for the train
itself.

You have a reduced derailnent and
collision potential if you utilize some of the newer
technology that's available. The electronically
controll ed pneumati c brakes that are avail able could
be used on a dedicated fleet of rail cars, and the

uni formconsi st significantly i nproved the traintrack
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dynam cs, and braking capabilities of that train,
whi ch of course make it far nore safe operationally.

O her potential operational enhancenents.
If you're using dedicated equipnment operated in
smal | er consi st you have | ess wear and tear on the
equi pnent. There woul d be fewer mechani cal
mal f unctions antici pated for the equi pnent utilizedin
dedi cated train service. You have a reduced risk from
interaction of other hazardous materials in the event
of a derailnment or collision. The risk analysis -- or
the radiation risk analysis took that into
consideration in reducing the tinme that it took to
respond to a dedicated train accident versus regul ar
key service. However, the operational consideration
there is the i ncreased or i nproved ease of response to
the emergency responders when they're only dealing
with one hazard, the reduced anmount of tinme that it
takes to clean up a derailnent if you have six cars in
t he consi st versus 70 cars or nore.

And in addition to the ECP brake
technol ogy that | discussed just a nmonent ago, there
are addi tional potential engi neering enhancenents t hat
could be utilized. ECP brakes require a
conmuni cations backbone that links the cars, and

various types of onboard defect detectors are being
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tested, and sone are in wutilization, and with a
dedi cated fleet and a small consist those could be
utilized quite effectively to inprove the operation of
the train.

| f you have had a chance to | ook at the
report to Congress you will see that the findings in
the report to Congress were that the VOLPE study
indicated that risk to the enployees and the public
fromtransportation of spent nucl ear fuel high-Ievel
radi oactive waste is low, but on a conparative basis
dedicated trains appear to offer advantages over
general consist. And if you have not had an
opportunity to look at the report to Congress it is
avai l abl e online from FRA' s website, which | have
listed here. Qur website is not the easiest to
navi gate, but the report's avail abl e under our safety
publ i cations |inks.

The report concl udes that on a conparative
basis that dedicated trains are safer. One thing I
woul d li ke to provide i s sone of the nunbers that back
up that conparative basis. And one of the things
that's inportant to recogni ze when you | ook at these
nunbers is dedicated train service is conparatively
safer based on this, but the nunbers are very, very

cl ose, and the nunbers are very, very small.
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nmentioned the routes. Routes 1 and 6 were your
short est rout es under nor el condi tions of
transportation those have the | owest total person rem
whi ch of course results in the |owest |atent cancer
fatalities. That's nmerely a function of the reduced
time in transit. Less tinme exposed to the shipnent

results in | ower dose rates. Route 5 1 think was the

| ongest .

CHAI RMVAN RYAN:. Just anot her foll ow up
guestion. | have to point out, | can't accept four
significant digits. | see 0.1 or 2 as your total

person rem and | see sonething |ike, oh | don't know,
pi ck a rounded off number, 4 times 10°° and | woul d
chal I enge anybody to prove to ne that any of these are
different, or any doses are different.

M5. SAMPSON.  Yes.

CHAI RVAN RYAN: So | see one nunber.

M5. SAMPSON. And we'll get to that in a
nmonent .

CHAI RVAN RYAN:  Ckay.

M5. SAWMPSON: No, | do think it's
inmportant to realize they are very, very snal
nunbers.

CHAl RVAN RYAN: Well, and it probably

m srepresents your |evel of certainty to use four
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significant digits. [It's just not right.

M5. SAMPSON. The accident findings are
very simlar. As | nmentioned, the regular and key
train services were conbined in |ooking at the
accident findings. Were you see the RFK that's
regular and key service, and D of course is the
dedi cated train service. For the accident events for
Category 1 accidents the duration of the delay event
was assuned to be 10 hours. There is sone conparative
reduction in the nunbers for dedicated train service,
but again, the nunbers are very, very close. For
acci dent categories or event Categories 2 and 3, there
is nore of a difference, but the overall nunbers are
still very small.

The issue you just alluded to is really
when you | ook at these study findings, what the study
identified is that non-incident risk fromthe entire
shi ppi ng canpai gn. And we based our definition of the
shi pping canpaign on the nunber of rail shipnents
identified in the Departnment of Energy's EIS. It's
appreciably less than one latent cancer fatality,
regardless of the type of service. That's the
baseline finding of the study.

And that is -- oh, our path forward.

Thought | was done. That is the finding of the study.
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FRA of course had a part two fromthe 1990 HMIUSA, and

that was to determne if rulemaking is warranted. FRA
is in the process of developing cost-benefit data
associated with the dedicated train study. W're also
reviewing the industry operating and maintenance
st andards t hat have been published post-study. Quite
a bit of work has been done by the industry. AAR has
updat ed the key train circul ar, which was nenti oned as
the basis for the 2001 incorporation of key trains,
and al so have devel oped a standard S2043 f or equi prnent
use for high-level waste or spent nuclear fuel
shi pmrents. FRA is reviewi ng those. And we also are
actively interested in and review ng Departnent of
Energy and industry shipnent planning docunents. A
determ nation of whether rulemaking is warranted or
not should be made within the next 18 nonths by the
FRA. We're also in the process of review ng and
updati ng our i nternal safety conpliance oversi ght pl an
for shipnents of high-level waste and spent nucl ear
fuel to ensure that FRA's internal inspection
resources are focused where they can be nost
effective. And now |I'm done. So any question?

MEMBER WEI NER: Thank you very mnuch.
We'll go around the table. Dr. Hinze?

MEMBER HI NZE: 1'Il pass.
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VI CE CHAI RMAN CROFF: Yes, | had one

guestion. In reading the report that you're
sumarizing, if | understood it correctly near the end
it basically said that nost spent fuel or high-Ievel
-- | guess spent fuel nostly right now shipnents are
occurring by dedicated train right now anyway. |Is
that -- do | renenber that correctly?

M5. SAMPSON: That is the information that
FRA has been provi ded on shi pnents of spent fuel that
have been nade is that the majority of them do take
pl ace by dedicated train at this tinme, yes.

VI CE CHAI RVAN CROFF: COkay. All right,
t hank you.

MEMBER VEI NER:  Further comments? Jinf®

MEMBER CLARKE: Just one. Could you back
up a couple slides? You had a couple of tables
think. Very, very close to the end.

M5. SAMPSON. Just a nonent. Be glad to.
Were you interested in the accident table or the non-
i nci dent ?

MEMBER CLARKE: The final conparisons.

M5. SAMPSON:. kay. This is the
conpari son of total dose.

MEMBER CLARKE: Yes, that'll work.

Actual ly the next one's probably better.
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M5. SAMPSON. Ckay. Yes.

MEMBER CLARKE: Okay. As Dr. Ryan said,
we have problens with collective dose, and you know
that so |l won't go into that anynore. But if you | ook
at the nethodology that you used in the results,
actually I want the slide, the one you had. It was
one up. Previous.

M5. SAMPSON. Ch, okay. Certainly.

MEMBER CLARKE: Again, apart fromthe --
as a chemst inaformer lifel don't like to see that
many significant figures either, but it's not a uni que

probl em Those nunbers | ook all pretty nuch the sane.

| mean, the regular and key were -- even though the
key train had operational limtations conpared to the
regul ar it | ooks like t he results wer e

i ndi sti ngui shabl e.

M5. SAMPSON. The operational limtation
of 50 mle an hour speed restriction was
i ndi stinguishable by the tine you transported it over
several thousand mles.

MEMBER CLARKE: And even if you factor in
reasonabl e uncertainties there doesn't appear to be
much di fference between the regular and key.

M5. SAMPSON: | think that's a valid

concl usi on.
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VMEMBER CLARKE: |s that a valid

concl usi on?

M5. SAMPSON: The study was of course
conducted by VOLPE with FRA, and a decision was made
early on that this was the nethod that would be used
for conparison. At the conclusion of the study, as
you can see, the conparison is that you have | ess than
one. \Wat FRA does believe is that there are
oper ati onal considerations which do i npact the safety
of transportation. Cearly the technol ogica
enhancements that are available with the smaller
consist. And it would not have to be a one cask car
consist. You could have a nunber of cask cars in a
dedicated train and still benefit by use of dedicated
fleet of cars, and the comruni cati ons backbone that
would be available wth the ECP braking, and
addi ti onal onboard sensors for bearing defect and
failures that really do enhance the safety of this.
Clearly, limting the nunber of cars in a derail nent,
and limting the interaction of other hazardous
materials during a derailment are significant
oper at i onal enhancenent s, i ndependent of t he
conparative radiation risk analysis that was done.

MEMBER CLARKE: That's really not risk

but you know, the conparison that you did. Ckay,
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t hank you.

MEMBER HI NZE: Wil e you have this up
there if I may, my recollection is that Nunmber 6 was
Hanford as a source, and Nunmber 1 was Hunbol dt, if
recall correctly.

M5. SAMPSON.  Yes.

MEMBER HI NZE: And there was quite a
di fference between the population density per line
mleinland 6, but the distances were relatively the
same if | recall. And yet these nunbers come up quite
close. Does this nean that the popul ation density
along the line mle is really not a very significant
factor?

M5. SAMPSON: | think I would defer maybe
to Dr. Weiner, her famliarity with the Radtran
program And that's really a function of the Radtran
program She probably can speak to that better than
| can. If that's?

MEMBER VI NER: That's fine. As |long as
you' ve point out, I'lIl make two points. The routing
code that was used for this was INTERLINE, and it is
really -- it's really nore a function of the routing
code than of Radtran itself. The | NTERLI NE uses
existing railroad tracks and population densities

within a half mle of the route. The existing
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rail road, the use of existing railroad tracks answers
t he question you asked awhil e ago, which is tracks go
fromcity center to city center. So if you try to
avoi d urban areas, you have a very, very long route.
The second thing is that the |onger the route, what
al nrost any routing code will tell you is the |onger
the route, the nore the results that you get |ook
ali ke. And because you're integrating, you're
spreadi ng the popul ati on over a very long route, and
on t he average t hese becone very cl ose to the nati onal
average, rural, suburban and urban popul ations. And
by the way, when you divide into rural and urban
popul ations, the population divisions are also a
function of the routing code itself. These were
devel oped by Cak Ri dge as part of the routing code, so
that's why these things | ook alike.

| have to add ny objection to four
significant figures, and | already have transmtted
this to the FRA peopl e.

CHAI RVAN RYAN: Coul d you back up to the

acci dent sli de.

M5. SAMPSON:. The one showi ng the nunbers?

CHAI RMAN RYAN: Yes. Next slide | guess
it is. In your accident cases, did you do a

determi nistic, you know, here's what happens, here's
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t he dose, or did you do a sanpling, or a probabilistic
anal ysis, or how did you arrive at 70.90 person renf

M5. SAMPSON: The FRA's rail accident
dat abase was utilized. And utilizing FRA s historical
rail accident database from 1988 t hrough 2001, act ual
acci dent numbers were utilized to determne
probabilities. Those nunbers were nornalized --

CHAI RVAN RYAN: That's the acci dent
happening part. |'mtal king about the consequence.
How i s that assessed?

M5. SAMPSON. The consequences are based
on t he cask performance dependent upon the i nformation
that we gain. What type of accident we identify that
it would be, and then the cask response to that
accident type. And Earl would like to speak up about
t hat .

CHAI RMAN RYAN: It's determnistic is ny
guesti on.

MR EASTON: | think these accident doses
are really based on energency --

CHAI RVAN RYAN. And tell us who you are
pl ease.

MR. EASTON: Back again. Earl Easton with
the staff. | think these accident doses were really

based on t he enmergency response, and howlong it would
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t ake, and how conplicated --

CHAI RMAN RYAN: |I'masking a real sinple
guestion, Earl. | don't want to go through the
scenario. |Is it determnistic or probabilistic?

MR EASTON: | think it's determnistic.

CHAI RVAN RYAN: Ckay, that's what | wanted
to know. Because | think that's sonething where
there's an opportunity to gain insight. If you're
j ust assuni ng one set of accident paraneters, that is
t he cask gets whacked, there's a fractional release,
the fractional rel ease exposes X people in a certain
way, and we cone up with 70.9 remwhen we add that al
up, that's one realization. Wat are the other
realizations that you could come up with to gain
i nsi ght?

MR. EASTON. This is based on | oss-of -
shi el di ng acci dent as opposed to a rel ease, | believe.

CHAI RVAN RYAN: Wi chever. My point is
it's a determnistic one-off set of assunptions,
correct? That's what | need to know. Again, | think
that's an area where if you wanted to ook at an
i nprovenent, it would be to try and identify some
critical group and then do a nunber of realizations,
and a nunber of scenarios to see what inpacts m ght

be. It's a way to think about it inalittle bit nore
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of a probabilistic sense.

M5. SAMPSON: And again, the cask
prototype here was a steel -l ead-steel cask, which is
important in the |oss-of-shielding issue.

CHAI RVAN RYAN: Sure. Absolutely. Thank
you.

MEMBER VEI NER: Just to respond to that
|ast, the raw analytical results fromthe anal yses
were not available in the final report, and they were
not -- | haven't |ooked at them However, if indeed
Radtran was used to cal cul ate the acci dent dose ri sks,
this was done probabilistically and not
determ ni stically.

CHAI RVAN RYAN. Well, this is
determnistic --

MEMBER VEEI NER:  Well, yes but he didn't -

CHAI RMVAN RYAN: -- you don't know, but
maybe - -

MEMBER WEI NER: That's correct.

M5. SAMPSON. The input into Radtran --
and let ne back up. Maybe | can help with this a
little bit. The accidents were based -- the
hi stori cal FRA accident data was anal yzed, and then
was grouped into predefined accident categories to

determine the probability that you would have an
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accident in one of those categories. And then those
dose rates of the accident categories were the inputs
that were put into Radtran, along with the anti ci pated
delay tinme, to come up with the dose rate. So.

CHAI RMAN RYAN:  It's this information that
led ne to conclude it's determnistic.

M5. SAMPSON: So the delay event was
assurmed to be an additional 10 hours on top of the
regular transport tine with the cask remaining at 10
nrenf hour for that entire duration. Radtran was used
to evaluate all six of the transportation routes. The
same was true for accident Category 2 and acci dent
Category 3, and the delay tinme for regular and key
train service was determned to be slightly | onger
than the delay tine for dedicated train service, which
isreally what results in your increased dose rate for
t hose eval uati ons.

MEMBER WEI NER:  Yes, which indicates that
in fact Earl is correct because the probabilistic
aspect of Radtran accident analysis was not used.
These were --

M5. SAMPSON. This is the way --

MEMBER WEI NER:  That was --

M5. SAMPSON: |I'msorry if | was a little

slow getting all that put together, but.
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CHAI RVAN RYAN: No, | appreciate the fact
that you're followi ng up on where it preceded in your
text, and we appreciate that.

MEMBER VEI NER: | have a coupl e of
guestions. One is why was there any reason for using
6672 rat her than the nodal study, for exanple.

M5. SAMPSON: | don't believe the nodal
study was conpl eted when they started doing this. |
may be wrong about that.

MEMBER VEI NER Wl --

M5. SAMPSON: It was conpl eted during the
time --

MEMBER VEINER: It may be a question you
can't answer. How did your results conpare with the
Yucca Mountain EIS? Did you do any -- did FRA do any
compari son?

M5. SAMPSON: We have not done any
conparison to date, no

MEMBER WEINER: Finally, is there an
accident that in this suite of accidents, is there
something that would correspond to the Baltinore
Tunnel Fire?

M5. SAMPSON:  Junp in. Feel free.

Pl ease.

MEMBER VEI NER:  Yes, Earl?
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MR. EASTON: And the reason |'mjunping in

is the original law said the FRA DOT in consultation
with the NRC should do this study. So we did review
t he underlying technical stuff. Wat the VOLPE center
conclusions were, that accidents involving fully
engulfing fires at greater than the NRC cask
certification's duration and intensity would be
reduced by 89 percent. But the nunbers again are very

-15 to

small. They'd be reduced from1l in 4.2x10
4.6x10*.  I1t's an 89 percent reduction, but when you
work out in terns of years, that's once in every 250
mllion years versus once in every billion years for
this canpaign. So the nunbers are very, very snal
reduction in that type of event.

CHAI RVAN RYAN:  And that's one side of the
story. The probability of an event is one thing to
consider. But the consequences is the second part,
and | think it's risky to rely on saying, well the
probabilities are very I ow, to then just hang your hat
on a strictly single determnistic assessnment of
i mpact .

MR. EASTON. W do do a conseguence
anal ysis in 6672 for | ong duration fires where you get

fuel breach cladding and all, and it shows that the

rel ease tends to be very low also. So if you Iinked
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the two together.

CHAI RMAN RYAN. And that's what I'm
aski ng.

MEMBER WEI NER:  Any staff?

MR. SCOIT: Ruth, |'ve got one.

MEMBER VWEI NER M ke.

MR SCOIT: Mke Scott, ACNWstaff. In
one of ny previous lives | had the good fortune of
working for a nuclear wutility that probably has
shi pped nore spent fuel than any other, and we
typically would ship it about 100 niles between one
pl ace and another, and if | recall correctly and ny
menory doesn't fail ne we would ship two cars at a
time. Your assunption was one car, correct?

M5. SAMPSON: The -- all of the
assunptions for the study are based on a single cask
car in the consist, yes.

MR. SCOIT: |'mwondering, especially on
a cross-country route, it would seem that econom cs
woul d strongly dictate several nore than one at a
tinme. Did that enter into the considerations at all,
and what do you think the effects would be on your
concl usi ons?

M5. SAMPSON. | believe, and | apol ogi ze.

In -- let me -- | will answer your question, but |et
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nme -- there is a technical study that supports the
report to Congress. The technical study was conpl eted
by the VOLPE center and has been submtted to the FRA
However, | do have to apol ogize. W hoped that it
woul d be avail able by now. The technical study is
still in review process with the FRA. It's not a
contents review. Because the study has been worked on
for so nmany years and has been transnmitted

el ectronically between Canbri dge and Washi ngton, and
bet ween vari ous agenci es here i n Washi ngton, there are
several significant editorial problems wth the
techni cal study right now Figure nunbers don't match
up correctly anynore with the actual figures that

t hey' re supposed to correspond to, data has been
dropped out of tables, headings are mssing. FRA is
trying to utilize their resources that have worked
with the study over the nunber of years to do that
revi ew of the docunment and try to get it into a fornmat
where it won't have a lot of technical problens with

t he technical study. And we do hope to have the study
avai l abl e in February of this year, and as soon as it
is available we will place it on our website. It does
provi de a great deal nore of the background
information. It provides exanples of the event trees,

and in the actual analysis of each of the six routes
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that were reviewed. So it does provide better
i nformati on.

One of the things that was | ooked at in
the technical study, and I don't have it tapped, but
there was sonme consideration given to a two-cask
consist, and how that mght inpact sone of the
results. It's a much less detailed review, because it
was kind of tacked on as we cane to the end of the
study. The utilization of two casks has sone inpact,
but it's a very mnor inpact on the results. It
really didn't significantly change the findings in any
way. There is a little bit of an address of that, and
| think your point is very significant. 1t does not
make economic sense to take cask cars across the
country one car at atine. |It's not an efficient use
of resources. Doesn't seemto be, fromny opinion

MR THADANI: | don't really have a
guestion, but a couple of coments probably. The
first one, | think that if you do nore realistic
anal ysis, at | east technically you m ght concl ude t hat
there's essentially no difference in the outcones.
And so one woul d be then forced to nmake what | woul d
t hi nk woul d be a policy decision based on per haps sone
engi neering consi derations that you tal ked about. And

t hen that woul d nake sense.
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The second comment that concerns me is
when we tal k about probabilities that are so | ow, 10
10", whatever it is, then | think one needs to
t hi nk about the uncertainties. That's what's going to
dri ve what ever deci sion you're going to make. Because
guite honestly those nunerical values are not very
useful. |1'mrem nded that perhaps |ikelihood of a
neteorite striking certain parts of the United States
is probably higher than sonme of these estinmates. So
| just urge caution in the use of these probabilistic
estimates. All it tells ne is then | have to | ook for
what else can get nme in trouble, rather than this
particular nodel I'm looking at. That's it, thank
you.

MEMBER VEI NER: Are there any questions or
comments fromnmenbers of the audi ence? Conme up, then
and identify yourself.

MR. MALSCH: Yes, |'mMarty Malsch. [|'m
a lawer with the State of Nevada. | just had two
guestions. One is what did you assune by way of the
rail corridor between the existing |ines and Yucca
Mount ai n?

M5. SAMPSON: | do not know what the
| NTERLINE utilized to get to Yucca Mountain since

there is not arail line to there. | don't know the
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answer to that.

MR. MALSCH. Ckay. And then nmy second
guestion was in doing the conparison you elim nated
Category 4 accidents purely on the basis of
probability rather than risk. Yet in other categories
you' re conparing ri sk across the transportati on nodes.
Wiy is that?

M5. SAMPSON. Again, | apologize. That's
a decision that was nmade at the outset of the study.
There was anal ysis done of rail accidents that had
happened wutilizing FRA's rail database, and the
accident that would result in forces that were
equi valent to those identified in the 6672 were not
identified in the existing rail database. So it was
elimnated. But it was a decision made at the outset
of the study.

MR. MALSCH: Ckay, thank you

MEMBER VEI NER:  Bob, woul d you?

MR HALSTEAD: Ch there it is. It's a
clanp. GCkay, got it. Thank you. Bob Hal stead, State
of Nevada. | just want to nake a conment that we do
endorse the conclusion of the report favorable to
dedicated trains. | would add to Marty's coment, we
were involved in that 1992 workshop. Mst of the

st akehol ders wanted to see the Category 4 rolled in.
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| don't want to repeat, although | agree with nuch of
t he di scussion about the probabilistic analysis, but
there's a point here where quantitative analysis
doesn't always give you a good handl e on whether as a
matter of policy giving added assurance that you
elimnate the potential for accidents 1like the
Bal ti more Tunnel Fire involving spent fuel, there just
isn't any really good way to quantify that even t hough
Earl as al ways has a nunber to throw on the table for
it. | think there are sone security advantages that
are also very hard to put any kind of a cost-benefit
nunber on.

The State of Nevada has a petition for
rul emaki ng, PRW/3-10 t hat has been before the NRC for
now goi ng on seven years argui ng that use of dedi cated
trains would be a good idea for security reasons.
Congress ordered the GAO to do an assessnent of that
in 2003. They concluded that that was a good i dea.
| realize back when you were directed to do this study
that wasn't one of the concerns, but since then
security issues are involved.

And while Nevada has consistently
advocat ed use of dedicated trains, | do want to say
we're sensitive to this issue of the train crew dose,

and while again | agree with the discussion here that
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it's probably pretty | ow and not a good di scri m nator
bet ween different classes of service, nonetheless it
probably woul d be a good idea, given the concerns on
the part of the railroad unions that wth the
excl usive use dose rate assuned, which would be a
hi gher routine dose rate, it probably would be a good
idea to recalculate the train crew doses not to cone
up with an LCF cal culation, but to come up with somne
nunber on -- given the expected crew rotations, what
are the maxi mum annual doses to a particular crew, or
a particular worker. And | think that goes in line
with Dr. Ryan's concern that those collective dose
nunbers not be m sused. Thank you.

M5. SAMPSON: | do want to say, the FRA is
very aware of concerns raised by the rail unions, the
Br ot her hood of Loconotive Engi neers and Trai nnen, and
al so the United Transportation Union. And we have net
with them on several occasions. FRA is currently
undertaking a process totry toidentify sonme baseline
dose rate information for our rail i nspect or
enpl oyees, and we hope to be able to utilize sone of
that infornmation to assi st the railroads i n devel opi ng
their own radiation dosinmetry progranms if they
determ ne that that would be beneficial to them It

is a concern of the rail workers, and sonething that
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does need to be addressed with themfor all nodes of,
you know, for all routine patrols transportation.

MEMBER WVEI NER:  Any further questions?
Hearing none I'Il turn it back to the chairman.

CHAI RVAN RYAN: Thank you, Ruth, and thank
you very much again for your presentation and our
other fine presentation this norning. Let's see. W
are adjourned for lunch until 1 o'clock, and | think
after lunch we have just a brief preparation for the

Comm ssion briefing. The Commi ssion briefing and then

letter-witing. So | believe this will close our
formal record for the day. So we'll close the record
here, but we wll come back to prepare for our

Comm ssion briefing at 1 o' clock. Qur Commi ssion

briefing is scheduled from2:00to 4:00 p.m W'IlIl be
inagain White Flint 1, the large public neeting room
over in the other building. And then we'll reconvene
here after the conclusion of the briefing to foll ow up
on this discussion of letters, on what we're going to
wite. And then | think we're scheduled for first

t hing Thursday norning to take up the details of the
Part 63 letter, and anything el se that we decide |ate
in the afternoon. And Ruth's transportation, we'l

take that up this afternoon, or afterward. Thursday

nor ni ng?
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MEMBER VEI NER:  Thur sday norni ng because

| want to get it printed.

CHAI RMVAN RYAN: Al right, Thursday
norning it is. Al right, very good. Thank you al
and see you at 1 o' cl ock.

(Wher eupon, the foregoing matter went off

the record at 11:39 a.m)
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