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PROCEEDI NGS
[8:48 a. m]

ORLANDG:  This is day two of our workshop on standard revi ew
pl an for deconmi ssioning. Again, for the record, I"'mN ck Olando. I'm
the project nanager in the Division of Waste Managenent, who has the
|l ead for putting together the SRP. As | said yesterday, what we were
pl anni ng on doing today is open the floor up again to discussion of SRP
nmodul e 15 and 16 if anybody has anything else they'd |ike to say about
that. The agenda al so shows sone tine at 9:30 to discuss any issues
that anybody wants to bring up

If there are no additional comments on SRP npbdul e 15 or 16,

we'll nove on to that, and if there is no interest in discussing any
additional items, then, we will nove on to the presentations that Bobby
and Mark have. | believe you guys put sonme -- that’'s your slides out on

the front, right? GCkay; thank you very mnuch

Does anybody have anything else they would |like to say about
nodul e 15 or 167

[ No response. ]

ORLANDG  Make it easy on ne. |s anybody here today that
wasn't here yesterday?

[ Show of hands. ]

ORLANDG  Ckay; do you have anything you'd like to say about
nmodul e 15 or 16 of the standard review plan? |'msorry; the neeting is
bei ng transcribed, so if you could conme up and speak into the
m crophone, pl ease.

PRICEE M nanme is Joe Price, and | work for SAIC. M role
inlifeis to do dose analysis, usually for site-specific situations,
and so, that’s where |'mnost interested in getting guidance, which
guess in the versions of the docunents that | had hadn’'t been carried

forward, so | guess | would be interested in knowi ng where the NRC is
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goi ng with gui dance on site-specific anal yses.

ORLANDG  Ckay; on the Wb right now, nodule 5, which is the
dose nodeling nodule, it's divided into six or five sections, 5-01, 2,

3, 4. 01 and 2 are on the Web now. | hope to have 3 and 4 out
relatively soon. One of the things you'll notice, even |ooking at
nmodule 1 and 2 is that it refers to a technical basis docunent. The
staff is still developing that, and we hope to have that out on the Wb
for reviewin April. So that's where we are with the dose nodeling.

In addition, since you weren't here yesterday, we hope to
have a set of probabilistic distributions for RESRAD and D& Version 2,
which will be a probabilistic version, correct, available in the sumrer
of this year. So that’'s about where we are with dose nodeling, okay?

PRI CE: Thank you.

ORLANDG  In addition, you may or nmay not be aware; we had
two Federal Register notices that have tables of screening val ues, one
for surfaces, equipnent, building walls and things |like that, and the
other for surface soil

Okay; anybody? Dave Cul berson

CULBERSON: Dave Cul berson; | have a general coment. Do
you want to take that now or wait until the next -- SRP as a whol e?

ORLANDO  No, | think nowis fine.

CULBERSON: Ckay; | was talking with a couple of our nenbers
this norning, and we had a suggestion that since DG 4006 is now going to
be absorbed into the SRP, there are sone sections, particularly at the
begi nning of DG 4006 and at the beginning, |ead-in paragraphs to the
various sections that have sonme very useful overarching information
about the decommi ssioning process as a whole; NRC s process on -- the
approach; sone of the regulatory positions and good di scussion that |
think, since the SRP will be a single docunent, it will be useful to

have in there for both the |icensees as well as the NRC revi ewers, and
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our suggestion would be that those parts of the 4006 maybe be captured
as well as maybe even an individual nodule at the begi nning of the SRP
to provide this broad-based, overarching information about the
deconmi ssi oni ng process; the approach, sone of the philosophy, how you
go about nodeling, how you go about deriving in a nore philosophica
sense than the specifics we'll get into in individual sections.

And one thing that we could offer if you had any interest in
that is | was talking to John Konig this norning. W'’'d be willing to
get a copy on the electronic version of 4006 if we could and take a
crack on that to give you a straw man to go fromjust to kind of reflect
our -- what we believe is the useful information out here and just pass
that along to you as a starting point, if we could have a couple of
weeks to work on that. And then, Field Cycle Forumhas a neeting coni ng
up next nonth that we would anticipate discussing a conbination of 4006
and the SRP. W would like to generate sone comments fromthat neeting
that we get to you later. W would al so, you know, any additiona
comments the group may have, we’'d like to subnit as well, but we would

volunteer to do that if that would be of interest.

ORLANDG:  You could do that. | can't guarantee that, you
know, what eventually ends up in the standard review plan will | ook
anything like that or if we will even go that route, but, | mean, you

know, if you feel that there is sone valuable information in the front
of the DG that you think gives a good overview, sure.

You said that you thought you would try to get that to us
within a couple weeks. How far out are we | ooking?

CULBERSON: John Konig and | were tal king about this, and we
were going to try to work on it together. End of February?

ORLANDG  That's fine. It could even go a little bit into
March, because | won't be back until the first week of March anyway.

CULBERSON: W have a neeting schedul ed the second week in
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March, and we coul d expect to generate sone additional coments at that
that we will formalize and have for you.

ORLANDO  The additional comments on the DG?

CULBERSON: No, the 4000, the SRP.

ORLANDG:  The SRP? Ckay.

CULBERSON: The standard review pl an.

ORLANDG: Pl ease expedite those because --

CULBERSON: W will.

ORLANDG  -- we do have to start working on the --

CULBERSON: W will try to have those in to you by the end
of March.

ORLANDG:  Ckay; we did say yesterday we could, you know,
take themthrough md-March if -- okay, sure.

Pl ease identify yourself.

MORTON:  Henry Morton.

There are a couple of areas of subject matter in DG 4006,
for exanple, the nethodol ogy for ALARA anal ysis and sone provisions from
NUREG 1505, sone survey nethodol ogy that was covered in 1505 that was
not in the MARSSIMthat’'s in DG 4006.

At this point, how do you anticipate that you would
incorporate that kind of nmaterial into the standard review pl an?

ORLANDG  I'mstill trying to think how |’ mgoing to bring
the DGinto the standard review plan, so |'mreally not ready to get
into the specifics of that. Oiginally, what we had planned to do was
| eave the DG as an appendix, but it may be better to keep certain
sections as an appendi x and maybe just bring the words up into the SRP.
I"mstill trying to figure out the best way to do that so -- it depends
a lot on the inpact of the conments that we got on the DG

[ Pause. ]

ORLANDG:  Anybody el se have any conments or questions on
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anyt hi ng?

[ No response. ]

ORLANDG:  Anybody have any conments or questions about any
ot her broader issues? Any statenents they would |like to nake or
anything they would Iike to say about sonething other than the standard
revi ew pl an?

[ No response.]

ORLANDG:  Ckay; Mark or Bobby, whichever one wants to go
first.

EID: W have two speakers: Mark and Dick Cordell. Dick
Cordell will be coming soon and bringing his slides. [1'lIl be here just
to answer comments and questions if you have any.

THAGGARD: (Okay; can everybody hear ne?

If you ook at the original -- yes, we're getting a little
feedback here -- if you |l ook at the original agenda, you see that we
were going to talk about the treatment of uncertainty first, and Dick
Cordell is going to give that presentation, and he's still naking copies
of his slides, so his presentation will follow m ne.

I"mgoing to talk about sone criteria that we’ ve been

devel opi ng on how to establish conceptual nodels. W’'re still getting
sone feedback here. It nust be --
[ Pause. ]

THAGGARD: Hopefully, this will work; yes, okay.

Ckay; anyway, good norning, everybody. M nane is Mark
Thaggard. | think nost of you know nme. |’'ma senior analyst here in
the Division of Waste Managenent. As we’'ve already tal ked about
yesterday and a little bit this nmorning, we are in the process of
devel opi ng a technical basis docunent, which is going to have a | ot of
the informati on on the dose nodeling, and we thought that we woul d cover

a coupl e of conmponents of that technical basis document this norning, in
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particul ar, how we are going to be dealing with the treatnent of
uncertainty. That's going to be covered in the technical basis
docunent. And also, this issue about establishing conceptual nodels.
That's going to be covered in the technical basis docunent. There are
sone other inportant issues that are going to be covered in there, like
how t o change | and use scenarios; how to change paraneters; things |like
that that are going to be covered in a lot nore detail in the technol ogy
basi s docunment than what you' re going to see in the standard review
plan, when it’'s -- the sections of the standard revi ew plan when they
are put up on the Wbsite.

So we t hought we woul d cover a couple of the conponents of
the technical basis docunent this norning. W are going to have anot her
wor kshop in June to cover the whole technical basis docunent.

What | want to talk about this nmorning is | want to talk
about three particular -- three specific -- | want to cover three
specific things. | want to first of all define what we're tal ki ng about
when we say conceptual nodels; talk a little bit about why we shoul d be
interested in this area; then talk nostly about sone of the issues that
relate -- sone of the issues in terns of establishing conceptual nodels
that are covered in the technical basis docunent.

And then, | want to end with an exanple of why this is
important, and |'m going to use sonething out of the RESRAD as an
exanple. And | have to apol ogize at the begi nning here that sone of
this may seem ki nd of fundanental to sone of you. |If any of you have a
background i n groundwater hydrol ogy and things of that nature, you may
be very familiar with establishing a conceptual nodel, and this nay seem
I i ke somewhat basic to you, but |I've reviewed a | ot of dose analysis in
my time here at the NRC, and | think there seened to be a fundanental
| ack of understandi ng about establishing conceptual nodels and how

important that is in terms of the dose analysis. So, this is one of the
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reasons that we pulled it out and are tal king about it specifically as a
speci al section in the technical basis docunent.

But this is my definition of what | nmean by conceptua
nodel, and | will say that this is nmy definition. Qher people nay have
a slightly different definition, but the main thing we’'re tal ki ng about
is we're tal king about sone kind of qualitative description of what
we're trying to analyze, and usually, this involves devel opi ng sone type
of illustration of what we’'re trying to analyze. And there are sone
things that should be shown in that illustration. W should identify
the source of our contam nation, where the contam nants are likely to go
and where they're going to wind up at the end. That's basically what we
are trying to denonstrate in this illustration.

It should also identify the assunptions that we're naking.
Utimtely, what we're trying to do with devel opi ng a conceptual nodel
is we're trying to build sonething that we can devel op nat hemati cal
equations, and fromthose nat henatical equations, we could carry out the
anal ysis. So before we devel op the mat hemati cal equations, we've got to
know what we're trying to analyze, and that’'s what the conceptual nodel
gi ves us.

Okay; | took this picture out of the RESRAD users’ nmanual .
This is a good exanple, in nmy opinion, of a conceptual nodel. It shows
the source of contanination here; how the contam nants can migrate
through the environnent; the ultinate receptor |ocation, these
i ndividuals here. So assuming that this was our site, and this was the
picture that we created of our site, how we are going to be anal yzing
the site, then, we could -- once we’'ve devel oped this picture here, we
coul d devel op the nmat henmati cal equations to show how the contam nants
are going to nove and what concentrations they' re going to get, they're
going to get; the concentrations that we’'re going to get at the place

where the people can be exposed. That's what we're ultimately trying to
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get, and fromthat, we can do the dose anal ysis.

But before we can devel op those nat hematical equati ons,
we' ve obviously got to have a picture, and nost tines, we do have a
picture, at least in our nind, of what we're trying to anal yze, but what
we're saying is you need to take it a little bit further than that and
actually put that nmental picture on paper. And so that’'s what we' ve
done in this case here.

Now, sone of you mmy be saying, well, why should we even be
concerned about this? After all, we're just going to run the RESRAD
code. Do we really need to be bothered with all this stuff about
conceptual nodels and all that kind of stuff? WlIlI, first of all, even
if you're running the code that has a predefined conceptual nodel, |ike
the RESRAD code or the D& code, those codes have their own concept ual
nmodel s.  You need to know what assunptions you're naking, what
assunptions are being nade in that code and whet her those assunptions
are applicable for your particular site.

And so, what we recommend in the technical basis docunent
is, first of all, that you should devel op a conceptual nodel, and it
shoul d be nore than just a nental picture. You should actually devel op
what you're trying to analyze. You should wite it down, so that that
way, you can identify the assunptions that you're naking, and then, you
can easily determ ne whether those assunptions are conpatible with the
assunptions that are being nmade in the code that you are running.

Now, obviously, if you are not using a code |ike RESRAD, and
you are actually going through the process of devel opi ng your own
conmput er code, where you're devel opi ng your own nat hemati cal equations
and things of that nature, obviously, you definitely need to have a
conceptual nodel, because you need to know what you are nodeling. But
the main reason that we are interested in this issue about the

devel opment of a conceptual nodel is because this could be one of the
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bi ggest sources of uncertainty in the analysis. |In fact, the
uncertainty in establishing the conceptual npdel can be nmuch bigger than
the uncertainty in any of the paraneter values that you put into the
code, so you nay spend a |lot of effort gathering information about your
paraneters, and then, you don’t put that nuch effort into defining your
concept ual nodel

Wel |, the conceptual nodel, the errors in that nay
overwhel m just conpletely mask any errors that you have in terns of the
paraneter values that you put into the code, and unfortunately, the
uncertainty in our conceptual nodel is very difficult to quantify. And
so, this nmay be a source of uncertainty that you won't even know or you
won't have quantified, so, this is why we think this is inportant,

i mportant enough to treat as a separate section in the technical basis
docunent .

Now, we will point out that one of the things that we’'re not
going to reconmend in the technical basis docunent, we are not going to
advocate that people try to quantify the uncertainty in their nodels.

We recognize that this is a big source of uncertainty in the analysis,
but we’'re not going to advocate to people that they have to try to
quantify this. That's not sonething that we are advocating.

Now, if you were to -- nost of you are famliar with NUREG
1549, where we've laid out the franework for doing the dose anal ysis.
I"ve just taken a piece of it here. Establishing the conceptual nodel
woul d be step three of that framework, so after you've collected your
data for your site, and you' ve established your scenarios, then, you
woul d establish your conceptual nodel if you are foll owing a decision
f ramewor k.

Okay; now -- |'ve got to back up here -- I've got a little
bit of problemw th ny conputer here.

[ Pause. ]
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THAGGARD: At any rate, we nissed a page. | think nost of
you have those handouts. Basically, that page | skipped over, |’ m going
to be covering three main issues that we've attenpted to address in the
techni cal basis docunent in terns of the conceptual nodel, and those
i ssues are what should be included in the conceptual nodel; how should
we address the multiple conceptual nodels; and how we shoul d use
conput er codes that have predefined conceptual nbdels. Those are the
three issues that |'mgoing to cover.

And we talk about, to sone extent, in the technical basis
docunment -- the first one is what should be included in the conceptua
nmodel . Well, we started witing up this section of the technical basis
docunment; we realized that there are two prinmary areas that need to be
addressed in establishing your conceptual nodel. First has to deal with
the source term The second has to deal with the environnental
transport. Issues and conponents of the analysis dealing with the
bi osphere and the dosinetry, those are usually tied up with the |and use
scenario, and so, those are treated in a separate part of the technica
basi s document.

And so, in this part of the technical basis docunent dealing
with conceptual nodels, we primarily deal w th establishing conceptua
nodel s related to the source termand environnmental transport. The
ot her aspects are dealt with prinmarily in the land use scenario part of
t he docunent. These two areas here, the source termand environnenta
transport, we expect to be areas where you're going to have the nost
change fromone site to the next.

Okay; we |look at the source term |’'ve listed here sone of
the conponents of the source termthat shoul d be considered when you're
devel opi ng your conceptual nodel for the source term |In the technica
basi s docunment, we go into a lot nore detail tal king about these issues

Let ne just point out a couple to talk about here. First of all, let's
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| ook at this conponent, the rel ease nechanism |It’'s really inportant
when you’' re devel opi ng the conceptual nodel for your source termthat
you thi nk about how the assunptions that you're maki ng about how the
radi onucl i des are going to be rel eased.

I think | nmentioned at a workshop a few nonths back when we
were tal king about the issue about globalization about the fact that if
you' ve got radionuclides that are tied up in a concrete matrix, for
exanpl e, you probably want to | ook at nodeling that through sone type of
di ffusion process. Well, before you can think about that, you need to
know what assunptions you're naking about the rel ease mechanism Al so,
you need to think about what assunptions you're going to nake about the
containment failure. Sone sites, there may be buried drunms or sonething
i ke that where you -- obviously, you' ve got to nake sone assunptions
about how those druns fail, when they fail and things of that nature.

So, these are just sonme of the conponents that should be
covered in establishing the conceptual nodel for the source termarea
We | ook at the environnmental transport. W're talking about primarily
transport through the air, groundwater and surface water. |In the
techni cal basis docunent, we go into pretty good detail about aspects of
the air, groundwater and surface water; conponents of the conceptua
nmodel -- | nean, conponents of those pathways that should be considered
in establishing your conceptual nodel

Most of the sites that we deal with, we’'re going to have
very limted data, and this is why | said at the beginning that if you
have a hydrol ogi ¢ background, you' re probably used to establishing
conceptual nodels, because you' re used to dealing with limted data, and
anytinme you have limted data, it nmay be possible that you can get nore
than one interpretation of that data, and so, if you -- the issue
arrives that if you' ve got nore than one interpretation of the data,

which interpretation should be used in the anal ysis.
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And this is a nuch bigger problemthan nost of you nay
realize, because, for exanple, if you ve got data at your site, and you
conme up with an interpretation of that data to establish your conceptua
nmodel, | may | ook at that sanme data and cone up with a conpletely
different interpretation, and, you know, we both could be correct, |
mean, in terns of the data. So, you get down to the question, well,
whi ch conceptual nodel should we use? And sonetines, that can have a
big influence on the results, and I'mgoing to show an exanple of this a
little later when | go through the exanple using the RESRAD code, but
the main issue is that we could have nultiple interpretations of the
sane data, and they could be equally plausible based upon the revi ew of
t hat dat a.

And what we’'re reconmending in the technical basis docunent
is that if you' ve got nore than -- if there’'s nore than one conceptua
nodel at your site, based on the avail able data, you should use the nost
conservative one to do the analysis, the npbst conservative one that’'s
consistent with the available data. Now, we' re not advocating that you
automatically go out and start coming up with unrealistic conceptua
nodel s, but if you can | ook at that data and conme up with nore than one
interpretation of that data, you should use the nbst conservative one to
do the analysis. That’'s what we're advocating, but it needs to be
consistent with the data, so we’'re not asking you to make up sonethi ng
that’s not consistent with the data

Now, | saw a couple of frowns when | said that, but if you
think about this froma logical standpoint, if there's nore than one
interpretation of that data, how can you not use the npbst conservative?
Because that means that there is not a plausible explanation of that
data that sonebody can reasonably come up with, and so, unless you can
convince ne that that’'s not going to happen, then, | would say that you

need to use the nore conservative one to establish whether you neet the
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dose criteria.

Now, again, the main thing we've got to | ook at here is that
we're saying it's consistent with the data. Gbdviously, if you use that
conservative conceptual nodel, and you don’'t pass, well, one of the
things that you may want to do is you may want to go out and get sone
nore data, because maybe sone nore data may be able to hel p you narrow
down whi ch conceptual nodel is appropriate.

Now, one of the other issues that we talk about in the
techni cal basis docunent, and the reason that we specifically talk about
this for decomm ssioning is because | think a | ot of people are going to
use codes off the -- you know, codes off the shelf, you know, |ike
RESRAD and D& and things of that nature, you know. Now, one of the
i ssues that we westled with is how can we use codes that have
predefined conceptual nopdels? Both D& and RESRAD deal -- they have
their own inherent conceptual nodel, | nmean, in terns of what they are
assum ng the site | ooks |iKke.

well, first of all, the first suggestion we have is don't
use these codes with blinders on. This may seem ki nd of obvi ous, but
|"ve been at the agency for over 10 years, and believe ne, |'ve seen a
| ot of people use these codes with blinders on, and a |ot of tines,
people have in their mnd what they are attenpting to nodel, but that
doesn’t -- it doesn’t cone anywhere close to the assunptions that are in
those codes, and so, that’'s why we advocate that you need to develop a
conceptual nodel at your site to make sure that that conceptual node
that you’' ve devel oped for your particular site is consistent with what's
bei ng assunmed in the code.

Now, we’'re saying here that all of the assunptions in the
code don’t have to match all of the assunptions in your conceptua
nmodel . That's not what we're saying, because the key is that you want

to nake sure that where there are differences, you docunent those
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di fferences; you know what the differences are and that those

di fferences are not going to lead to underestinmati on of the dose.
That's the key. W’'re not saying that, you know, all the assunptions
have to match up.

Okay; | want to go through a sonewhat sinpler illustration
to kind of point out why we are tal king about this conceptual nodel
thing and why it’'s inportant. | think nost of you are famliar with the
RESRAD code, the fact that there are two approaches in there for how you
nodel the groundwater, the contam nants reaching the groundwater. One
approach is what they call the nass bal ance approach. Let ne explain
this figure here. This is a cross-section. Just assune that this is a
cross-section, and this little hole here in the nmiddle is a well. W' ve
got a contam nated zone; an unsaturated zone; and this thing down here
at the bottomis our saturated zone

This little triangle here is our contam nants. Now, what
the mass bal ance approach in the RESRAD assunes is, first of all, that
the well is in the center of the area of contanination. The other
assunption that it nmakes is that all of the contam nant that reaches the
groundwat er reaches the well. Now, sone of those contanminant -- | nean,

the contam nants can be diluted, but it assunes that all of it reaches

the well, okay, so that’'s the nass bal ance approach
The nondi spersion approach assunes that the well is at the
edge of the -- the downgradi ng edge of the contamination zone. Wen we

| ook at this sane cross-section here, we’ve got the contanination zone
the unsaturated zone, and the saturated zone, and this is contanination
here. Now, the big difference between these two, in addition to the
wel | location, in the nondispersion approach, not all of the

contam nants necessarily reach the well, and so, that’'s a big
assunption. And because of these differences here, you can get big

differences in terns of the concentration that you estinate based on
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these two approaches here.

So, | would look at these two, and | would say that these
are two different conceptual nodels. Now, the question is, well, which
one is right? | nean, if you know that your well is going to be at the
downgr adi ng edge of the contamination, well, clearly, this one is the
correct one to use. | nean, if there are sonme physical limtations at
your site that will prevent sonebody fromputting the well in the center
of the contam nation, you obviously want to use this approach here,
because you’'ve got justification for using that.

Let’s say you don't know that. | nean, there are no
physical linmtations to prevent sonebody fromputting that well in the
center of the contam nation area. The question is which one of these
shoul d you be using? Now, the default is the nondispersion. So, if you
went in there and used that code without specifying, it's going to
automatically use this one down here at the bottom

I went through and nmade a little plot here showi ng how the
-- showing the dilution factor that you get using the nass bal ance and
t he nondi spersion approaches. Now, this dilution factor here is the --
is a factor that -- the concentration that reaches the groundwater is
multiplied by this dilution factor. So this accounts for the dilution
that you get in contam nants reaching the groundwater. So, for exanpl e,
if you get a dilution factor of 0.5, the concentration reaching the
groundwat er would be multiplied by 0.5. So you cut your concentration
in half, basically, what that nunber represents.

And the dilution factor of one nmeans that you basically have
no dilution, because you're multiplying the concentration by one, so
you're not getting any dilution. You can see that if you use the nass
bal ance approach, it pretty much -- you get a dilution factor of one
when you get to 500 square neters, and this is the area of contam nation

down here at the bottom The area of contanination of 500 square neters
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gives you a dilution factor of one using the nass bal ance approach, and
this is using all of the defaults in RESRAD, and by the way, |’ m not
advocating that you do that, but just for illustration purposes, | used
all of the defaults.

Now, at that 500 square neter area, where you get a dilution
factor of one for the mass bal ance approach, you get a dilution factor
of 0.6 for the nondi spersion. So instead of getting no dilution, you
get a dilution of roughly 40 percent using the nondi spersion, so just
sinmply running that code and not specifying which of those approaches
you're going to use for treating the groundwater woul d reduce your dose,
it would reduce your concentration in groundwater by 40 percent.

Now, it turns out that the groundwater is the dom nant
pat hway where you can get quite a reduction in your doses based on just
how you sel ect the approach you're using for nodeling the groundwater.
And so, what we woul d advocate here under this case here, that if you
didn’t have any other data to support using one approach versus the
ot her, you should use the nass bal ance approach, because it’'s the npst
conservati ve.

But as | said, if you' ve got sone site-specific infornation
that will support using the nondi spersion approach, then, you should use
that approach. But outside of having any other information, the one you
woul d want to use in this case would be the nass bal ance approach.

Now, assumi ng that you didn’t know -- | nean, you didn't
have any site-specific information that would say, well, we should use
t he nondi spersion or the mass bal ance approach, one way you m ght be
able to get around this, if you know the area of your contanination,
then | would advocate -- and this is what we’'re advocating in the
techni cal basis docunent -- that if the area of the contam nation is
greater than this ratio here, which is the ratio of the well punpage to

the infiltration rate, what that gives you is that gives you a neasure
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of the captured zone of the well.

And so, if the area of contanination is bigger than the
capture zone, then, obviously, sone of the contanmi nants woul d not get
into the well, which is what is assuned under the nondi spersion
approach, so a sinple calculation like this m ght be adequate
justification to use the nondi spersion approach. But you need to do
that, though. | nean, you shouldn't just use the nondi spersion approach
sinmply because it’'s the default, because there nay not be any
justification for it.

So, anyway, this concludes ny presentation. | just tried to
wal k you through sone of the things that we're thinking about in this
part of the technical basis docunent, and |I'Il answer any questions if
any of you have any.

ROBERTS: Rick Roberts, Rocky Muntain Renediation Services.

In your exanple there, you have already assuned that
groundwater is a significant pathway and that you have to assess it. |If
you nove your conceptual nodel up one |evel, and you | ook at the
conceptual nodel for a site where you' re | ooking at all pathways:
you're | ooking at soil ingestion, soil inhalation --

THAGGARD:  Yes.

ROBERTS: -- all the different pathways, one thing that is
very inportant in that, | feel is very inportant, is that what that
tells you is your world of pathways that you need to assess. But it
ki nd of gives you a guideline, too, for telling which pathways may be
significant or insignificant or may be inconplete, and in this guidance
docunment that you're putting together, could you put in some guidance on
things that -- pathways you would consider to be significant where you
woul d probably need to quantitatively assess those, things that are
maybe insignificant where you don't need to quantitatively assess those,

maybe just discuss those, and gui dance on what you woul d consider to be
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i nconpl ete pat hways? That way, what could be put together is a nore
stream ined, quantitative assessnent when you start |ooking at a site.

THAGGARD: Well, | do agree that you coul d probably
streamine the analysis, but | don't knowif you can do that a priori
| think you -- | nean, for exanple, if you -- dependi ng upon your
initial conceptualization, it can influence which pathway turns out to
be inportant. Like, for exanple, just take the exanple here, where if
you use the nondi spersion approach, for exanple, it may reduce your
groundwat er concentration. That groundwater concentration nay nean that
the groundwater pathway is not that inportant.

So, sinply, how you initially -- the initial conceptua
nodel you cone up with may influence what’s inportant, which pathways
are inportant. So, | think the way we’'ve kind of -- the approach we've
kind of taken in the technical basis docunent is that you really need to
just do the best job you can up front, describing all the pathways, |
mean, in terns of thinking about how you think those contaminants are
going to nove at that site.

Now, you nmay be able to -- later on, during the subsequent
anal ysis, you may be able to screen out uni nportant pathways and not
really give those nuch attention, but | think up front, in the initial
assessnent, you really need to think pretty hard about what you're
trying to do.

ROBERTS: kay; and |'Il give you an exanple which clarifies
it inny mind, is if you ve got a surface soil site, where you' ve got to
clean up surface soils, and of course, you're going to assess direct
i ngestion, direct inhalation of those soils as well as you're going to
| ook at external radiation, but a pathway conpared to that such as if
you' re |l ooking at wi nd dispersion to an adjacent water body, where you
have w nd di spersed and deposition on the water body, and then, you' ve

got subsequent ingestion of water fromthat body, | would consider that
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to be an insignificant pathway and sonething that really should not be
quantitatively assessed and coul d be addressed up front as being an
i nsignificant pathway.

And that's the type of thing |I'mlooking at, is that things
where you really expect very little radiation dose that really, up
front, you could give a discussion and tal k about the insignificance of
the pathway and really not have to quantitatively assess it --

THAGGARD: (kay.

ROBERTS: -- because it really will be an insignificant part
of the total dose.

THAGGARD: Okay; well, we'll think about that. That may be
a valid point.

ROBERTS: kay; thank you.

THAGGARD: Any ot her questions?

PRICE: Joe Price again with SAlC

In providing this exanple here, you are telling us that the
NRC woul d | ook favorably on sone presentation of physical limtations
for justifying, say, location of a well.

THAGGARD: Yes, correct.

PRICE: So, if we had a cap and slurry wall around it, and
we could say, well, we're having a m nimal anount of water noving
t hrough our, say, buried waste, NRC might find that persuasive --

THAGGARD: That is correct.

PRICE: -- to say that the well is not to be |ocated outside
t hat .

THAGGARD: That is correct.

PRICE: |s there any upper or |lower cutoff on productivity
of this well so that we know how to quantify that?

THAGGARD: You nean where you can elimnate the groundwater

pat hway al t oget her ?
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PRICE: So that you can elimnate the well usage pat hway.

THAGGARD: Well, that would be the sane thing. Yes, we
actually -- | think we are going to get into that a little bit in
anot her section of the technical basis docunment; in particular, we've
got a section that we're devel opi ng on establishing | and use scenari os,
so that will probably be part of the | and use scenario discussion, and
don’t know what that nunber is right off the top of ny head, to be
honest with you, but yes, | think we are going to have sonething like
that in there.

PRI CE: Thank you.

THAGGARD: Any ot her questions?

[ No response. ]

THAGGARD: Okay; if there are no other questions, then, |
guess | will ask ny colleague, Dr. Codell. | guess he --

EID: Let’s wait just a few nmnutes. He just went outside.

THAGGARD: Okay; he probably went to get sone nobre copi es.
Okay; here he cones.

CODELL: Thank you.

[ Pause. ]
CODELL: | apol ogize for being late. | nanaged to jam about
four copiers in arowtrying to make copies this norning. | hope that

isnt like the rest of nmy presentation.

I"mDick Codell. | spend nost of ny tine doing perfornmance
assessnents at eye level. | also have been getting into the
deconmi ssi oni ng and ot her kinds of waste nmanagenent problens |ately.
I"d like to tal k about the treatnent of uncertainty in NRC
deconmi ssioning. Uncertainty is inherent in all dose assessnents and
everything else we doin life. W have to consider it in regulatory
deci sion nmaking. The three kinds of uncertainty: we have nodel

uncertainty and scenario uncertainty, and we just heard a talk from Mark
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about the first one.

Most of what | want to talk about is paraneter uncertainty,
how we deal with -- once we’'ve chosen the conceptual nodels, what do we
do with then? How do we evaluate the nodels? How do we eval uate the
results of the nodels in terms of the criteria?

We al so recognize, in addition to these three sources of
uncertainty, we are not going to capture all uncertainty, nor do we have
to. Sonetinmes, we can get by just by being conservative.

The enphasis of the uncertainty analysis really is to
identify the inportant assunptions and paraneter val ues that, unaltered,
coul d change our decision. Sonetines, along with uncertainty, we also
enpl oy sensitivity analysis, which is a whole field of endeavor. |
don’t want to get into it today, but it is a way that we can | ook at the
results and further decide which are the inportant paraneters and how
they m ght affect the overall outcone in terns of our regulatory
deci si on naki ng.

Okay; issues of uncertainty are on the next slide. So, we
use determ nistic or probabilistic anal yses. How do we address
uncertainty in nodels and scenarios? Wat is an appropriate design
criterion for probabilistic analysis, and how do we assign probability
distributions for use in our nodels? [I’'Il cover all of these

First, the -- 1’'d like to address the issue of whether we
shoul d do probabilistic or deterministic analyses. Now, the agency, in
general, has been shifting toward doi ng nore probabilistic anal yses.
Probabilistic risk assessnent has been used for many years in reactors
W' ve been using it for well over a decade in high | evel waste
managenent. It's getting down to other areas of regulation a little
nmore slowy, but we are definitely considering it for all other
regul ati ons as well.

Now, the arguments would be that a deterministic analysis
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has t he advantages of being sinple to i npl enent and easy to commrunicate
to nontechni cal audiences. These are big, positive factors, very
important factors. The disadvantages are that it doesn't all ow
consi deration of conbinations of input paranmeters over w de ranges of
their possible values, and it doesn’t provide information on the
uncertainty or the sensitivity to the paraneter values, and in order to
make a strong case using determnistic analysis, you al nost al ways have
to require pessimstic estimtes of nodel paraneters, usually leading to
overly conservative evaluations. Later, at the end of ny presentation
| have an exanple I'lIl go through with a realistic kind of analysis that
show t hese effects.

Next slide, | cover how do we address nodels and scenari os
of uncertainty, and Mark, | think, covered this adequately. W should
use conservative scenarios. W should consider alternative conceptua

nodel s and use the ones nbst conservative but consistent with the site

dat a.

The next question, the next issue was what is an appropriate
decision criterion? Well, first, 1'll cover deterninistic analysis.
This figure illustrates that we have a nodel that depends on N different

paraneters, and we can sanple a value of the paraneter from each
distribution and then calcul ate a dose distribution. For doing a
determnistic analysis, what we would want to do is pick a conservative
val ue of the paraneter, of all of the paraneters.

However, this isn't always clear, but it is -- you don't
know whet her a high value or a | ow val ue woul d be conservative, or in
sone rare cases, it mght be in the mddl e sonewhere, so you nay not be
able to a priori pick the worst -- the nost conservative val ue of the
paraneter. But let's say we could. W would pick, say, the value
that’'s at the 90th percent or the 10th percent of the dose curve

whet her a | ow val ue or a high value was nore conservative; plug those
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into our nodel, and then, we would get a single result, which would be
probably at the extrene tail of the correct distribution, and this would
be our result using a determ nistic analysis.

This woul d be okay as long as we -- as long as it neets the
criterion. |If it doesn't, then, we have to back pedal.

So, the alternative to doing a determnistic analysis, of
course, is to do a probabilistic analysis. The next slide illustrates
what is involved in a probabilistic or a Monte Carlo analysis, being one
of the kinds of probabilistic analyses you can do. You would have your
different distributions, which you would represent by various shapes and
ranges, and then, you would stochastically or randomy sanple from each
distribution one tine. Then, with those set of val ues you’ve picked,
you woul d run those through your code, through your conceptual nodel
and then, you would get one output. So, you would have an input, which
we call a vector, and an output dose. You would repeat this, then,
typically hundreds to thousands of tinmes to get an output dose
di stri bution.

Once you have that distribution, the next question is how do
you treat it in terns of the regulatory criterion? The regulatory
criteria are usually fixed values, such as 25 nmillirem dose, don't
exceed 25 mlliremdose. That's a fixed criterion. However, you have a
di stribution which some of the values of which nay exceed that |imt.

So, you don't want to penalize yourself too severely. So, what do you
pick as the netric of that distribution to conpare to the criterion?

Well, here, | start tal king about what we do. W use the
Monte Carlo analysis to generate this distribution, and then, we

consi der what the netric is of the output dose distribution. W can

calculate the -- two possibilities that -- two nain possibilities are we
| ook at the -- for each output, we have a dose versus tinme curve. W
can calculate -- we can take the peak fromeach one of those curves and
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then take its nean, or we can take the average of all of the curves
together and take the peak of the average. W call that the peak of the
mean versus the nmean of the peak, and if that’'s confusing, that's what

it was intended to do

[ Laughter.]

CODELL: Let ne show a picture here. This is fromthe
exanple that | will illustrate later in nore detail, but this is actua
output fromthat exanple. Wat we have here, faintly, this was a run
that had 1,000 runs init, 1,000 Monte Carlo runs in it, each sanpling
fromthe input distributions. | show 10 -- the first 10 outputs from
this run, and each one of these is this faint, dotted curve. Now, each
one of these curves has a peak. That's these dark circles here, and
there’s 10 of them

So, if you take the average of all of the peaks for the
1,000 runs, not 10 here but the 1,000, you would get this value, this
dotted line here for the value. Now -- and this heavy curve down here
is the average of all the 1,000 dose versus tine curves, and its peak is
considerably lower. [It's about here. So, here, we have the conparing
the two possible criteria: the nmean of the peaks or the peak of the
mean for a typical exanple. That's just for illustration but to nmake it
alittle clearer later.

Now, to go a little nmore in depth into the discussion about

the -- which one to choose, first, let's |look at the mean of the peak,
the peak doses. If we take all of the Monte Carlo results and take
their nmean, that’s that heavy curve on the previous figure. No, I'm

sorry; the other way around; the nean of the peak doses. This is the
first one. You take the peak dose from each of the 1,000 runs, and you
take its nmean. The advantage of this is that it’'s conservative. You
saw that the one way of calculating it was higher than the other. It's

conservative, and that’'s always the case. It couldn't be higher. It's
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al ways hi gher than the other way.

And the regulations, it seens that the consensus of the NRC
regulators is that the regulation clearly states that the criterionis
the peak dose, and that doesn't say for the average of all; it seens to
refer -- the wording in many of the regulations is that it's the peak
dose, and that's the peak fromeach of the Monte Carlo runs, and it’'s
relatively easily understood. This advantage, though, is that it always
produces a hi gher dose when you do it this way, because it allows you to
arbitrarily take each one of the runs, superinpose them on each other,
and this is maybe a little bit illogical, because if you have two runs
and one gives you a peak at 100 years, and one gives you a peak at 300
years, you're tal king about two different people, and it’s not the sane
person getting the dose, so you're artificially raising the dose this
way .

The peak of the nean, we take the average of all the dose
versus tinme curves and then take the peak of that dose, has the
advant age of being consistent with the proposed regul ations for the high
| evel waste repository, 10 CFR 63, which is going to hit the streets any
day. It also treats the uncertainty nore fairly in ternms of risk to a
menber of the exposed group. That is the main reason we chose it for
the high level waste criterion. And it considers only doses that could
occur in a person’s life span. You're not tal king about two different
people eventually. |It’'s always the dose at any given tinme, the nean
dose at any given tinme in the evaluation period. So it’'s always
referring to a single person.

So, those are the two criteria that are under consideration
and word has it that they will probably go with the nore conservative
one, but | think it’s worth bringing it up in a neeting like this if
there is anyone who feels differently about that.

O her considerations in picking a criterion for
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probabilistic analysis are instead of picking -- | nmean, why do we pick
the nean? Wy don’'t we pick sonething nore restrictive, |ike maybe the
90th percentile of the dose distribution that you get fromthe Mnte
Carl o analysis? The advantage of that would be you have a high
percentile, 90th percentile, gives a higher confidence that the dose
limt won't be exceeded, because you know you have a | ot of uncertainty
in your analysis. You may not be capturing it all, and this nakes the
public feel better about it.

And al so, the high percentile criterion Iike 90th percentile
woul d guard against risk dilution, which is a termapplied to Mnte
Carl o anal yses where you m ght have overly wi de input distributions,
because you don’t know your values very well, and so, you've picked wide
distributions, and this naybe underestinmates the risk, but if you pick a
hi gh percentile, you're likely to capture the -- anything that m ght
have had risk dilution associated with it. D sadvantages, though, of
pi cking, like, the 90th percentile is that the mean has a basis in risk
but the 90th percentil e doesn’t necessarily.

And because the dose results from Mnte Carlo analysis are
general ly skewed by a few | arge val ues, and therefore, the nean already
is a high percentile, and you'll see that in the exanple I'll cover
|ater, the nean is al nost always greater than the 50th percentile for
these kinds of distributions.

Okay; now, the next thing I'd like to cover is how we night
go about assigning probability distributions for Monte Carl o anal yses.
Here are a few general guidelines. The distributions generally reflect
the degree of belief that the true but unknown value lies within the
stated range. That's where we're dealing with in general here. Now,
there’s another consideration. There's spatial -- for exanple, values
that are -- there is a true difference between the val ue of a paraneter

bet ween one side and the next. The reason? Even within different
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pl aces within the sane site or the value changes with tinme. This is
often grouped into uncertainty, but it isn't uncertainty. It’'s
sonething else, and | can't get into a lot of details, but just bear in
mnd there is this probl em between the two ki nds of uncertainty, but
we're generally dealing with the first kinds. W’'IIl try to keep it
focused on that.

We shoul d generally avoid overly restricted ranges that
reflect unwarranted precision in our data, because generally, our data
is pretty poor; sonetines, nonexistent, and we shoul d, by the sane
token, avoid overly broad ranges that could cause risk dilution. It has
a tendency of making wi de distributions when you don’t know your data
very wel .

Okay; now, sone nore of the guidelines: we don’t have to
sanpl e every variable that goes into the nodel. W can just select the
i nportant ones that need to be sanpled. W can often determne this by
doing iterative analyses; that is, we'll do a rough first analysis, and
then, we'll see which are the variables that tend to stick out
prom nently. W cannot always do this, and there's a | ot of danger
i nvolved in doing that, so you nust be careful not to discard variables
that don’'t seemto be inportant, but that nay be an i nadequacy in your
nodel .

Now, if you -- once you've decided on the Iist of variabl es,
you woul d assign distribution to the inportant variables, depending
generally on the quantity of the available data. |f you have lots and
| ots of data, you can take those, and you can just sinply plot it up and
get an enpirical distribution that you can plug right into your nodel.
Here's an exanple of sonething like rock bulk density, which is
sonet hing where there is a lot of data on. You can just put it exactly
and get a .pdf. That's rarely the case.

If you have sonewhat |ess data, you might be able to fit it




© 00 N O o b~ W N P

N NN N NN P P PR PR PR R e
o0 A W N P O © O ~N O U »N W N B O

ANN

ABS
011]
AlE

223

to a standard distribution; that is, you mght say it fits a nornal
distribution or log nornmal distribution and then get a distribution to
plug into your nodel that way. |f you have sonme but by no neans
sufficient data, you can supplenent it with other kinds of data; for
exanpl e, there nay be a physical basis for the shape of the distribution
that you may be able to attach to sonme nmechani stic nodel of the data.

O, you nay know the data not too well at your site, but on
a regional basis, you would know that the data are distributed a certain
way, and you can use that. You can take that data froma regional or a
wi der area, and you can update it with -- you can take the non-site
specific data, and you can update it with a few site data, and this is
general ly known as Bayes Theorem Bayesian updating is another word for
it. They're not things we can get into in any detail here.

If you have insufficient data, even |less data, you may be
able to take other data that are not the sane data and infer the
results. For exanple, if you know that root uptake data, you may be
able to estimate KD, equilibriumcoefficient in soil, what you woul d use
in your retardation part of the calculation. This is frequently done.

If all you know about your data are a few key pieces of information, and
you don’t have anything to fall back on, you can -- the best you can do
is to pick an unbiased distribution. There are certain statistica
theories of data, one of which -- probably the best well-known is the
maxi num entropy formalism which says that in order to -- the

| east - bi ased estimator of your data is based on a few rul es that

i nvolves in maxim zing the informational entropy.

And this is in a textbook by MIton Hart that's a well-known
text book, and it’s based on a guy’'s work nanmed Shannon, and he call ed
his work informational entropy. For exanple, here are two exanpl es of
what it does. |If you only know the range of the data, this is obvious;

if you only have two points, the upper and the |ower, you would pick a
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uni formdistribution between those two values. |f you knew only the
mean and the standard deviation, you would pick the nornal, and you can
prove this nmathematically that these are the | east-biased estinators of
your input distribution.

Okay; now, the next point in picking distributions and
running Monte Carlo codes is to take into account paraneter
correlations. For exanple, you have two variables that are used in the
result, A and B, and they're obviously correlated, so when you're
sanpling your Monte Carlo val ues, you want to nmake sure that you capture
this correlation. You don’'t want to pick a value of A here and a val ue
of Bthat's not correlated to it, because you may end up with a bad
conbi nation, which won't serve you well. For exanple, suppose you have
-- you know that hydraulic conductivity and hydraulic gradi ent woul d be
coupl ed, obviously, because otherw se, you could have a very large or a
very small flow, and if you don't take proper account of those
correlations, you may end up picking sonething that's bizarre. So,
these are built into Monte Carlo kinds of sanpling routines that we use
all the tine.

And now, |'d like to go through a sinple exanple. This very
sinple exanple is of a -- you have a -- this is |ooking down on a
groundwat er situation, where you have a release at a point of a quantity
M of the radionuclide, and it is transported down gradient in direction
of flow, and it spreads out into a plune. It is also retarded and then
is consunmed at a user’'s well. The paraneters of the systemare the
quantity M the velocity of the groundwater U, the thickness of the
aqui fer, the dispersivities in the X and Y direction; the retardation
and the effect of porosity, the seven paraneters.

| put -- the absolute values, of course, aren't inportant,
but | just -- so you could follow it better later on if you wanted to,

put the values | used in the table and al so equations | used to
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cal cul ate the doses on the next page. But like | said, these are not
particularly inportant.

What | wanted to show for this exanple, and it probably is
sonmewhat nore sensitive than a real exanple, is that you woul d get
different -- very different conclusions fromlooking -- choosing the
different ways of calculating the result and the different criteria.

So, this is a rather busy slide that has everything on here that |
wanted to show. Let ne go over it.

This is a cunulative distribution of the results from 1, 000
runs using that Monte Carlo exanple, and so, it’'s a plot of the dose on
the X axis versus the cunul ative probability of being exceeded on the Y
axis. Now, what you see here is -- what 1'd like to showis that if you
chose the nean of the peak doses, you would get a high percentile, in
this case, 71st percentile, of the distribution. So, this is somewhat
-- takes into account that we want to pick a high percentile for
satisfying the intended audi ence that the site will conply.

Now, if you took the -- if you did only a deternministic
anal ysis, and you chose your paraneters of the analysis and just so you
could do one calculation, and you chose the 90th percentil e worst val ue
of each of the seven distributions, you would end up with a result that
is way, way out here on the tail. |It's rmuch, much higher than the dose
which you would get fromthe other criteria. The two nain ones that we
tal ked about were the peak of the nean dose, which is the smallest dose
and the one that's closest to the risk and what we're using in
hi gh-1evel waste regulation. That's way down here. The nean of the
peak dose, which is quite a bit higher but is still reflective of all of
the distributions of the data versus the deterninistic result, which is
way out here, so you're penalizing yourself by doing the determnistic
anal ysi s.

So, I'd like to conclude. W nust take uncertainty into




© 00 N O o b~ W N P

N NN N NN P P PR PR PR R e
o0 A W N P O © O ~N O U »N W N B O

N
L

226

consideration in all of the regulations. The deterministic analysis is
acceptabl e, but you nmust denpnstrate that it is conservative, and that
may be very difficult to do. W nust consider alternative conceptua
nmodel s and justify those choices. Probabilistic analyses are generally
| ess conservative. Distributions of paraneters for the Monte Carl o
anal yses shoul d be chosen carefully and based on as nuch site data as
possi bl e.

And there are several metrics for the criteria for
cal cul ated dose that we're considering: nean of the peak dose; peak of
the nmean dose; and sone percentile |arger than the nedian, say, the 90th
percentil e.

Thank you for your attention. Any questions?

POTTER. Yes; Tom Potter, Radiation protection consultant.
I"mintrigued by the peak of the nean doses approach. Do you nean to
say peak of the nean doses where nean is over a 70-year period or
sonething like that, a lifetine period?

CODELL: Well, let ne put that slide back up, and I'I1l try
to explain it, that it's caused a lot of confusion. Finally, it sinks
in eventually. | don't blane you for being confused. This exanple
here, it's a very sinple thing to calculate. W have these 1,000 runs,
and we just pick an instant in tine, say, 500 years, okay, for exanple.
Then, we take, at the 500 year tine, we take the average of all of the
1,000 doses fromthe 1,000 runs, and that’'s the nean curve. So, it
woul d be at any time over the whole 1,000 year period.

POTTER: And, in other words, the contribution of one
realization, say, where you don’t have any dose at all up until the year
2000, in which case you have 20,000 nmillirem the contribution of that
realization is 10 mllirem

CODELL: Zero; well, | mean, the contribution of that would

be zero if it’'s zero
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POTTER Up until the last year. Then, you have 20, 000
mlliremin the | ast year

CODELL: Yes, but that would be averaged over 1,000. You'd
only -- it would only have a wei ght of one-thousandth for the total.

POTTER But |I'monly tal king about the contribution of that
one realization. You're |ooking at the whole integration.

CODELL: Right; well, you see, each realization will have a
wei ght of 1/N, where Nis the nunber of realizations. So, if it does
have a very large peak, like this one has a very large peak, but it only
has a contribution of one-thousandth, because there are 999 other
realizations, so it doesn't affect the result that greatly, so you don't
see it reflected here.

EID: Can | just add nore to explain this? | guess in the
process, you have different realizations, and each realization will
cal culate the peak dose for within 1,000 years, because in the rule, we
say that you should calculate the dose up to 1,000 years. That's the
conpliance with the deconmissioning. 1In high-level waste, it is 10,000
years. So, for each realization, you calculate the peak dose within
1,000 years

POTTER. The peak of the neans. Well, | may need to talk
with you a little bit separately outside, then. 1t sounds, though, that
inthis respect, NRCis gravitating a little bit nore toward the EPA
approach of lifetinme risk-based regulation rather than individual year
dose regulation, which | think is probably a good thing overall

CODELL: It is a good thing, but there are a | ot of people
who favor the other approach because of its conservatism but even
though it’'s a significant difference, I'mnot sure it would nake a | ot
of difference in actual results. Even in this exanple, which | think is
probably nore severe than typical, it makes about a factor of four

difference. 1In the high-level waste regulation, as it turns out, it
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makes al nost no difference

POTTER  Ckay.

EID | would Iike to add that al so, the decommi ssi oning
rule requires to look for the annual peak dose.

POTTER:  Yes, | understand that.

EID: O the nean dose, and that’'s the difference.

POTTER  Yes.

ElID: Between, you know, the high-level waste and the
deconmmi ssioning. So, in a way, you know, the explanation currently to
| ook at the annual peak dose, so if we deal with the nean dose, this
means we are not treating the peak dose.

POTTER. Yes, | understand that -- right, but we’'re not
there with this right now

CODELL: We were cognizant of the fact that the high-1leve
waste regulation is stated differently. W were trying to nmake sure
that there wasn’'t a regulatory conflict anong the various parts of the
NRC wast e regul ati ons.

POTTER:  Yes; | have consi derabl e experience in
probabilistic risk assessnent in the reactor area. | spent about 10
years in that back when it was popul ar and
| --

CODELL: When reactors were popul ar

[ Laughter.]

POTTER Both. | have -- and it has its advantages,
particularly in a technical setting or a setting of technical people. |
wonder -- well, | don’t wonder; | have a serious concern that it’'s going
to be a seriously conflicting problemw th one of NRC s other
initiatives, which is to increase public involvenent, because one of the
things that you can best do to gunk up any kind of public discussion of

things is to drop in a probability distribution.
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CODELL: Right.

POTTER. And that's a real problemthat | see we're going to
have to westle with if we're going to pursue this very far in this kind
of regulatory setting. You can get an exanple -- ny experience is that
the public is very confortable with binary thinking and particularly
bi nary thinki ng phase zero, which is radioactive material is bad, and no
radi oactive material is good. It takes considerable novenent on the
part of the public to get to the point that sone radi oactive materi al
may not be so bad, and a lot of radioactive material is bad.

But to extend that to any kind of conprehension of real
probabilistic assessnent is very problematic. | think it's particularly
probl emati ¢ when we're focusing the probabilistic assessnent on one part
of the analysis, specifically paranmeter analysis, and in a sense,
think we’'re portraying a picture to the public that we have -- that the
picture we're presenting here is the whole picture, and it's going to be
very difficult to explain to the public that we've |eft out a whole
range of the picture down here that doesn’t matter to us, because it’'s
not inportant fromthe standpoint of conpliance with regulation, but
we' re focusing on these scenarios that are pretty nuch
conservativel y-defi ned scenarios, but we're really interested in our
uncertai nty and understandi ng of uncertainty about those conservative
scenari os.

I don't have an answer to that question but if you're really
interested in pursuing this, | think we’'re going to have to have sone
way to address that qualitatively or pictures or sonehow.

CODELL: That's another difference between this proposed
regul ati on and the regul ation of high-level waste repositories. There,
we explicitly account for range of scenarios and conceptual nodels
wherever we can explicitly in the PRAs.

POTTER. Yes; | don't see anything in this regul ation that
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prevents that for the decomi ssi oning.

CODELL: Well, I'’'mnot sure -- | think it does

THAGGARD: Well, there's nothing in the regul ation that
prevents it. | think we tried to stay away fromthat, because usually,
totry to quantify the uncertainty in scenarios and things of that
nature, you get into the need for expert elicitation, and it becones --
it can get to be really nuddl ed. The paraneter -- calculating the
uncertainty in the paraneters is sonething that we felt is doable.

We're not saying that we -- we’'re not recognizing the uncertainty in the
ot her conponents of the analysis, but certainly, we can calculate the
uncertainty in the paraneter.

And if it was a fairly easy process to do with the
scenari os, we woul d probably be advocating sonething for the scenari os,
too, but in the high-level waste program where you're only dealing with
one repository, it’'s much easier to bring in experts and get people to
agree or disagree on the probability of scenarios and nodels and things
of that nature

CODELL: Right; it helps to have tens of billions of dollars
to di spose of.

THAGGARD: When you're dealing with a deconmi ssioning site,
where you nay have one licensee, we felt that advocating that they try
to quantify the uncertainty in the other aspects of the analysis nmay be
too much of a burden. W’re not disagreeing with your assessnent, but
we're recogni zing that there are sone differences in the prograns, and
we're trying to be a little bit pragmatic about it.

POTTER. WelIl, that's desirable, and | woul dn't di scourage
t hat .

There is one other aspect to this, and that is that the
distribution data that we have to work with is usually not very suitable

to our needs, and |I'Il give you a case in point. The outcone is
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believe that our uncertainties in our dose assessnents are |ess

i mportant and snaller than we conmonly think by running these kinds of
probabilistic assessnents. For exanple, consider a situation where root
uptake is inportant. W have distributions of root uptake. GCenerally,
those distributions represent hal f-kg sanples or 1 kg sanpl es, things
like that. They may conme fromall over the country. But even if you
have themfromone site, they're highly variable, and we take those; we
cal cul ate the standard deviation on that basis, and that’'s what we use
in our input distribution.

But a person who has a garden doesn’'t need a half a kg a
year. He needs maybe 10 kgs a year. Wiat we're interested in is not
the variability in the half-kg sanples. W're interested in the
variability in the 10-kg lots. That variability is going to be nuch
small er than the variability in the half-kg sanples. Not only that, but
| think it’s by the central Iinmt theorem that variability is going to
be much closer to normal, normal distribution, than whatever the
underlying distribution of the half-kg sanples was. W don’t do
anything about this, and we don’t really have much of a way of doing
anything about it in the analysis. As a result, what we do is we
overstate the variability in our analysis.

CODELL: | think you could take that into account, Tom

EID0 | would Iike to add two things: that NRCis trying
also to help the licensees. They are tending to go to probabilistic
anal ysi s, and because we are devel opi ng version two code, which is nore
probabilistic than D& code, the new one that's com ng, and al so, we are
supporting devel opnment of RESRAD probabilistics, so the |icensee could
use that version when it is ready. So the process, | expect to be not
as difficult as we think, although yes, | agree that it takes sone tine
for understanding all of the probabilistic approach

So, | expect ny perception that for the next one or two
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years that probabilistic could be routine as running RESRAD, which is
determ ni stic.

EID: The NRC could still determnistic. |If they want to
cone and use deternministic, that's fine, but as D ck showed, when you
run determnistic, you are going to the risk of being highly
conservative, and the staff will try to review to nmake sure that you are
hi ghly conservative. So, it is, you know, it is the choice of the
| icensee whether to go to deterministic; still, they go that; they could
take that route or to go to probabilistic.

POTTER Well, | think we will be helped if we keep in mnd
the fundanental goal here, and |’ m speaking now for probably a few dozen
sites where there is relatively | ow concentration of radioactive
material. W don't want to nake the wong decision, or we want to nake
sure that if we nmake the wong decision, we make it only rarely, and if
we do nmake a rare wong decision, we don't want it to be one with big
consequences.

I think we have sone protection in that regard with the kind
of sites we are dealing here that are the nost problematic; that is to
say, high volunmes of material, |ow concentration, and | think if we keep
that in mnd and also keep in mnd the fact that the NRC has regul ated
wi t h consi derabl e success, | believe, for the past several decades with
m ni mal use of probabilistic approaches in this regard, | think we can
wor k these probl ens out.

MORTON:  Henry Morton.

If | understood correctly in the inputs, source termis one
distribution that you would input that’'s treated probabilistically.

Now, if that's the case, and you pick sonething |like the nean of the
peaks and get a reasonably conservative derivation of the DCGL with this
approach, and then, in the final status survey process, where we apply

statistics to get conservatismor, that is, a high probability of
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conpliance with that DCG, on the other end of the problem when we cone
to nesh these, it seens to nme that we’'re really conpoundi ng the
conservatismin the decision of conpliance.

EID: | think the answer to this question, to have a fair
conparison, if you conpare what we do now and what is proposed, what we
do nowto go to deterministic to derive the DCG al so of the |icensees
and try to be conservative, and Dick here denonstrated that when you
pi ck the deterministic approach, so, you will be nmuch, nuch nore
conservative than selecting the nean of the peaks, and this is the
derivation of the DCG.. So, it’'s both ways you will be conmpoundi ng
these two together when you do the survey. And that's what we are
tal ki ng about, which approach, determnistic, which is highly
conservative, and then conpounded al so with the conservative approach in
the survey or picking the nean of the peaks and then do the survey,
because in both ways, you derive the DCE., and we are now trying to
conpare whi ch approaches to pick

MORTON: My only point is that that argues agai nst needi ng
to be overly conservative on both ends, so, recognition that there is
conservatismin both parts that conpounds itself is the point.

EID: Yes; | think we discussed that before in the previous
wor kshops, and we understand that, and it is one of the areas that there
could be some kind of review by the staff to see what kind of
conmpoundi ng of conservati sm when you do the survey, but, you know, here
in this case, specific exanple that we are giving about talking about
the uncertainty, where actually, now, we are reducing that conservatism
when you go and try to be determnistic and to be overly conservative

MORTON: Yes, relative to determnistic, sure.

EID: Right.

THAGGARD: And that’'s one of the points | want to add is,

actually, that’'s one of the reasons that the agency is noving nore
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toward the use of probabilistic analysis is the recognition by the
conmi ssion that typically, when you do deterninistic analysis, they do
have to be fairly conservative, and they typically wind up being awfully
conservative, and so, the comrission is advocating the use of nore
probabilistic analysis to reduce sone of the conservatism So, the
alternative is, like Bobby's saying, just use determnistic analysis and
everybody be, you know, way out on the end.

CODELL: Wien | worked in reactor licensing, |I'maware of
the determnistic kinds of calculations, and for those particul ar
cal cul ations, they were very, very conservative. They were out in the
very extrene ends of the curve, and that attests to the overall good
safety record of the reactors in this country.

EID: But | would like to add, | nmean, in certain cases for
determ nistic, sone people, they may cone and just use RESRAD default
val ues, and they nay say that we are conservative. It does not nean
that. Wat we nmean that when you try to pick up the val ues, the
paraneters when you do deternministic, they need to be conservative. For
exanple, if you try to look at values that you did not determne for the
site, so, we need to go and be conservative by KD values. If you do not
determ ne KD val ues, and you do not want to go and spend | ots of noney
for determ ning KD, nmaybe you need to assune that your soil is sandy
soil, which, possibly, if the groundwater pathway is the npbst sensitive
one, could be the nost conservative one.

MORTON: |'mcertainly not arguing in favor of
deterministic. For those cases for which probabilistic approaches are
useful, I'min favor of being able to use it.

Wth respect to the graphic that's displayed, |'mwondering
-- it isn't entirely clear to ne what was sanpled to produce the various
data points; that is, what was varied and what was sanpled? Do you have

mul tiple sanplings of the distributions at each of the tine periods?
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CODELL: Let nme put this slide back up.
MORTON: O do you vary the scenarios?
CODELL: There was only this one scenario. W're not
| ooking at different scenarios. Now, there nmay be a senantics probl em
here. Sone people call scenarios just a different set of paraneters.
MORTON:  No.

CODELL: |If we have one nodel like that sinple case of the

di scharge in the well, here, we have -- here, we have the input
di stributions of the seven variables that are in that nodel. This is
just a cartoon, but -- and we have a distribution of each one of the

i nput variables. For a single run, we would pick a random val ue from
this distribution, say this value for this variable; this value for this
one; this value for this one and go through themall and then take those
seven val ues; run it through the nbpdel and get a dose versus tine curve

Then, we go back, and we repeat this 999 nore tines, picking
random val ues from each of the distributions.

MORTON: Ckay; that helps to clarify it. So, because
think in terns of sanpling as the choice of one value of each of those
i nput paraneters, and when you feed that to the code, and the code
operates over tine.

CODELL: The code does operate over tine, but we're doing
1,000 calculations. W’'re doing it 1,000 tines.

MORTON: Is it 1,000 sanplings?

CODELL: 1,000 sanplings of the paraneters.

MORTON: I n one run?

CODELL: No; 1,000 runs, too, of the code.

MORTON:  Ckay; how many sanplings, then, per run?

CODELL: One sanple per run, because there are only seven
paraneters. W sanple the input values of these seven paraneters; plug

theminto the code; run it to reduce a dose versus tinme; then, go back
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and do anot her sanple of the seven val ues

MORTON:  Ckay.

CODELL: And repeat that 1,000 tines.

DARMAN:  Dar man from Nat - Yankee

I guess | have a couple of questions. One on that slide:
you sai d sonmething about if the variability really is due to spatia
differences or sonething, it’'s like, say, KD, now, there’'s a different
kind of rock over there than over there or sonething, and this really
isn't the right way to go

CODELL: No, this is also the right way to go. It’'s just --
the nodel becones much nore conplicated. |'Il give you an exanple.
There is groundwat er nodels that are called stochastic groundwater
nodel s, where you -- they're two or three-di nensional nodels, and
i nstead of picking one value of hydraulic conductivity or the other
paraneters that applies everywhere, you know that they' re going to vary
fromplace to place within the nodel because of the variability in the
soil and the rock. So, these nodels go through, and they generate
random val ues of the nodel paraneters within a given run, and these
values within a given run, say, hydraulic conductivity, vary from pl ace
to place, and they're tied together by other rules like correlations,
spatial correlations, which you can get fromthe field using
geostatistical techniques.

But these are very conplicated kinds of nodels. Wat we're

tal ki ng about here is, in general, sanpling a single value to represent

t he whol e body of knowl edge about your situation. You can do that. It
isn't -- you should recognize that this is a real phenonenon of spatia
variability, but you can still cone up with a single representative

val ue that, for the purpose of making your cal cul ation, nay be good
enough. And the other kind, the other approach, is so difficult and

esoteric that it isn't enployed very often except in Ph.D. dissertations
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and a few ot her cases.

DARMAN:  So, | guess -- let ne see if | understood that. KD
really does vary --

CODELL:  Yes.

DARMAN:  -- due to spatial differences, but we could figure
out what that distribution is or the max of it and the mini num or
what ever; plug that into the D& code --

CODELL:  Yes.

DARMAN:  -- and it would be okay to run it that way.

CODELL: Yes; I'mnot saying it's easy to do. It isn't easy
to do. But practically, that’'s what you would do, and you woul d hope
that you woul d capture the variability in your sanpling of the true
variability, but the two things are different. You can, if you did,
say, 1,000 runs, you could pick a different value of KD for each run by
sampling it randomy, and you would hope that by sanpling randomy, you
woul d be capturing the true variability in the spatial variability as
well, so that the value you' re actually plugging into any given nodel
run is a representative value that captures all of the other kinds of
variability.

This is easier said than done, and you can prove this kind
of variability mathematically, and there are sone cases that you can
deal with it; other cases, you -- it really doesn’t nake any sense to do
that, and those are very esoteric issues of spatial variability. For
practical reasons, you have to live with generally just picking a single
val ue of KD. Hardly anyone does any different in these kinds of
performance assessnents. Even in the high-level program we're stuck
with that.

DARMAN: | guess that maybe is nmy next question: how does
all of this relate to that probabilistic overlay or whatever you're

tal ki ng, whatever you call it for version two of the D& Code? Because
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you can put in a range for KD, right?

CODELL: Right; in fact, the D& Code, as far as |

the version two, does exactly this.

DARMAN:  So, you do put in the input distributions and if

they' re varyi ng over space or whatever.

CODELL: Well, not over space but over the sanple
di stri bution.
[ Pause. ]
CODELL: I'msorry; it's hard to explain it any better, and

it's not a very satisfactory explanati on.

you're sanpling it,

THAGGARD: Well, either way, you're putting in -- whether

or you're putting in a single value, it’'s going to

be -- it’s not varying spatially in the nodel
DARMAN:  No, not in the nodel. Wat |’'m saying, you take 10
sanpl es, one in that corner of the room one in the center, all over the

place in this room and you get 10 different

results for, | don't know,

KD.

CODELL:  Yes.

DARMAN:  And maybe they really are -- you know, they are
varyi ng, because there's different rocks in different places, but in

this new versi on,

you can take,

hi ghest val ue;

sonehow pl ug t hat

like, the | owest value we’'ve got and the

in there, and it’'s going to run

t hr ough.

val ue being spati al

CODELL: But it's not going to capture that problem of the

spatially varying. Wthin a given run, one single

run, you'll only have one val ue of KD, for exanple.
DARMAN:  Ri ght .
CODELL: Because that's all the code can accept.
DARMAN:  Ri ght .
CODELL: So, the trick is to pick the value, the single
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val ue, that represents, as far as your nodel is concerned, all of the
data that you know about, and that's a very difficult problem actually.

DARMAN:  And not run -- so you're saying not run the
probabilistic version.

THAGGARD: Well, you could run the probabilistic version.
The question is coming up with a representative value to plug into that
code, whether you run it in a Monte Carlo node, or you run it in a
deterministic node. You've got to come up with a value that's
representative of the particular part of the site that you' re anal yzing.
You' ve got to conme up with a representative val ue.

DARMAN:  But if you run it deterministic, you cone up with
one value; if you runit in the Monte Carl o way, don’t you have to input
sonme kind of -- input the range sonehow?

THAGGARD: |If you run it in a Monte Carlo, you do have to
i nput a range. The range that you would be inputting would be your
uncertai nty about that representative value that -- that one
representative value that you're using in your analysis. Now, what does

that represent? That one val ue shoul d be based on data that you' ve

collected over the site is another issue. But the answer to -- | mean,
I think the answer to your question is that you can -- you can run a
distribution; | nmean, you can sinmulate a distribution of KD values in

D&D. Now, how you determine that distribution, whether you base it on
di fferent values you've collected over the site is another issue,
because it gets into the issue of how representative those different
values are in terns of what you' re trying to nodel

So, | think this relates to the question you were talking to
me about yesterday, and we probably need to nmaybe tal k about this a
little bit separately.

CODELL: You would be generally wong to take the val ues

that you’'ve collected over a site for different values of KD and base
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your input distribution to D& on those values. The problemis what
your distribution based on the values you' d be collecting on the site
are the spatial distribution of real variations fromplace to place.

DARMAN:  Ri ght .

CODELL: That's not the value that the code is using. The
code is using a representative value that sonehow captures all of those
data but is not those data. It’'s sone sort of an average.

DARMAN:  So, if you had one type of rock, and you took 10
sanples right at that place or sand or whatever; you cane up with a

range of KDs fromthat --

CODELL: Yes.
DARMAN:  -- that would be okay to plug into the code.
CODELL: Well, if they all cane -- no, no, they wouldn't,

no, because that's mixing the two kinds of uncertainty. That's the
point | was trying to get at early on. W're tal king about our degree
of belief in a real but unknown val ue of the effective KD for the whole
site. That's different fromthe variability in KD fromplace to place
They're two different things, and so, what we really want are the
distribution in our degree of belief of the value, the effective val ue
of KD that the nobdel uses, not the variation in place to place. So,
unfortunately, even if you have a |ot of data on your site -- well, if
you have a |l ot of data on your site, you don’t have to even do a
probabilistic analysis. You can do one analysis. But if you're trying
to do a probabilistic analysis, that’'s not what you want. You don’t
want the variation of all of the data. That’'s not your input
distribution to the nodel. That's not the right thing.

DARMAN: | guess I'Il leave it there. Thanks

CODELL: It’s hard.

MORTON:  If | could -- | think | might be able to contribute

alittle to that. Wat you want is a KD that woul d produce the
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concentration in the well that you would actually get on your site, one
KD that woul d produce that, because that one KD value is the only thing
you can use in your nodel. That's what he was tal ki ng about about the
effective KD, that is to say, a KD that -- one KD val ue that represents
the spatial variability on the site. How you get that from your
distribution of enpirically determ ned KDs is nmgical.

CODELL: It can be done; it's just -- if you have the
resources to go out and collect lots of data and also run two and three
di mrensi onal tinme dependent nodels that are very sophisticated, you can
do all this, but I"'msaying |I’'ve never seen that kind of analysis
applied to these kinds of sites. They're not even applied to Yucca
Mountain in general .

EID: | think you could do a conbination of determnistic
and probabilistic. |If you have sonme site data, you could establish a
di stribution which could be much, nmuch narrower if you do not have site
data, so this distribution will be nore realistic than the other
distribution that you use. So, | would say the site-specific data wll
be useful to establish a narrower distribution

ROBERTS: Rick Roberts.

It | ooks like this nmean of peak doses nethodology is fairly

wel | -known and entrenched in groundwater nodeling. | guess ny question
woul d be towards other pathways: soil ingestion, soil inhalation,
surface water ingestion, things like that. |s the NRC advocating that

this nean of peak doses nethodol ogy be applied to other pathways as
wel | ?

EID | would Iike to say that for metabolic and behavi or
paraneters, we adopted nore or |ess the nean val ues for those, so
think that the Iicensee could use the nean val ues, and those are
i ndicated in volumes one and two and three of NUREG 5512, so they would

be nmore or | ess consistent with the NUREG 5512 vol unes one, two and
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three for the behavior and netabolic paraneters.

For other paraneters that are nore site-specific or maybe
sone of them like soil indicium for exanple, in devel oping the RESRAD
code, for exanple, there will be distributions for those.

THAGGARD: The answer to your question, | think what you are
saying is that curve he showed, the dose curve, would be a total dose
curve, so each tine you run the -- each time you run the Monte Carlo
anal ysis, you're calculating a total dose, so you're getting a dose not
only fromthe groundwater pathway, but it would be the dose that you get
fromthe ot her pathways, too.

So, the exanmple Dick gave, | think he just isolated on
| ooking at just a single pathway just to nake the analysis sinple, but

inreality, we're looking at the total dose.

EID: So, in other words, he will input other paraneters,
too, besides these hydrol ogic paraneters. Yes, there will be other
vari abl e paraneters, too, like, for exanple, the density of the

contam nated zone; the density of the unsaturated zone; the porosity
could be the soil indicia; other factors that, you know, the suspension
for the mass | oading factors. So, those al so, they would have

di stri butions.

ROBERTS: kay; and | may be wong, but it sounds like
you' re using different nethodol ogies for soil ingestion, inhalation and
ot her pat hways than for groundwater ingestion, or are the nmethodol ogies
the same?

EID: No, those are input paraneters to the code, and when
you run the probabilistic code, you will have these distributions for
those paraneters, and when you try to nmake the runs, you cal cul ate the
dose with these variables. So, you are varying al so those input
paraneters of the code. You are not just only varying hydrol ogic

paraneters. There will be a distribution established for other
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paraneters as well.
ROBERTS: And | think what you're tal king about, | think, is

the left hand side of that analysis right there, |ooking at paraneter

inputs, and | think the nmean of the peak doses is actually -- and nmaybe
| have it wong -- is actually keying on the Y variable on the right.
And so, | guess I'mstill -- since | believe you re |ooking at the

| eft-hand side of that figure, | guess |I'mlooking nore towards the

right hand side, where we're | ooking at the doses as the end product,
and how does the nean of peak doses, | guess, apply for other pathways
with respect to this type of nethodol ogy?

CODELL: It's really straightforward. |It's not as
conplicated as you mght think. Your total dose is the sumof your
groundwat er dose, your ingestion, the airborne inhalation dose. These
are all calculated with the codes |ike RESRAD as a function of time, and
so, you're adding up all of these doses, and you're really interested in
the total of all the pathways. So the sanme would apply for whether
you' re tal king about just groundwater or for all the pathways.

THAGGARD: Well, | think the easiest exanple would be to
take the RESRAD code, for exanple. You could run the RESRAD code and do
this problemin that each tine you run RESRAD, you could sanple the
paraneters, and every tine you sanple the paranmeters, you get a dose
distribution curve. Now, that’s a total dose curve, because it’'s
| ooking at all the pathways, and if each tine you get a dose
distribution curve, you could take the peak fromthat curve, and so, if
you're running that 100 or 1,000 tines, you' re going to wind up with
1,000 results. And all we're saying is you take the nean of those
results.

So, the dose that we're tal king about is the total dose.
It's the dose fromall of the pathways. Mybe you got a little bit

confused because Dick isolated on just the groundwater pathway in his
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exanpl e, but that exanple could have been -- it could have | ooked at al
of the pathways. | nean, he could have done that exanpl e usi ng RESRAD
for exanple, where you get a total dose

ROBERTS: kay; so, this does apply to all pathways. Now,
is there going to be sonething that explains howthis is applied to al
pat hways | ater on, how that’'s actually going to be perforned, sone type
of gui dance?

EID: Yes; we will try to explain that when we tal k about
the nodel s and codes, and we'll try to put sonmething in this regard to
explainit.

ROBERTS: Ckay; thank you.

MORTON: A couple of questions to help clarify that.

If | think of RESRAD or D& as being a collection of
deterministic nodels, and if | select or make the selection that it run
nodel s of several pathways; that is, if | think of a nodel for each
pat hway, and | sel ect several pathways, | put in one set of val ues of
i nput paraneters, and that collection of nobdels cal cul ates the dose from
each pathway, adds it, and gives ne the result as a function of tinme and
can pick out --

EID: That is correct.

MORTON:  -- the max.

EID:  Yes.

THAGGARD: Correct.

MORTON:  So, in way of explanation, would we then say is the
-- is the conversion of this collection of nodels in this code set from
a deterministic collection to a probabilistic collection done by
grafting on or integrating onto the front end a probability selection
nmodul e for each of the input paraneters that you're interested in
varyi ng?

CODELL: Precisely.
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MORTON:  So, in effect, then, what one has is the ability to
set up RESRAD or D& as you ordinarily would in a deterninistic nodel
but, in addition to that, enter the range and probability type for those
vari abl es that you want to vary.

EID: That is correct.

MORTON: That you want to sanple probabilistic.

For sensitive paraneters, that is correct. And when you do that, then
they' Il take a sanple fromeach of those; feed that individual value of
that sanple paraneter into the nodel for each of the pathways you’ ve
selected; and run it as a determ nistic nodel

CODELL: That's right.

MORTON: So maybe that helps explain it.

EID:  Yes.

MORTON: My question otherwi se would be is RESRAD and -- are
RESRAD and D&D both going to be designed in fundanentally that way? Are
the probabilistic version of RESRAD and the probabilistic version of D&
going to be simlar in structure?

THAGGARD: In ternms of how similar the codes are, | don't
know about that, but yes, both of the codes are going to be capable of
doi ng exactly what you said. Actually --

MORTON:  Yes; |’'mnot asking about the nodels of the
i ndi vi dual pathways. | know there are differences in those, but just in
the structure of how you woul d conceive of the probabilistic version
wor ki ng for each of these two.

EID: W are actually currently doing that, and we have
jointly in our -- Sandia, our contractor and ANL, they are getting
together, and we are discussing this issue and to see how each nodeling
code will deal with this uncertainty. | cannot guarantee that they are
exactly the same, but we are trying to | ook, and we are now currently

testing the beta version of D&, version two, and al so possibly, for the
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next nonth or so, will be testing a beta version of RESRAD
probabilistic, and then, we are | ooking into that.

MORTON:  There was that |inkage probl em between
radi onuclides in the early version of D&. |s that going to be resol ved
in these two versions, that is, the later version of D& and the version
of RESRAD?

EID: Can you say what is that problemin D&? Can you say
t hat ?

MORTON:  Yes; that’'s when you had nultiple radionuclides --

EID: Ch, okay.

MORTON: -- it compounded the upper end --
EID: Right.
MORTON: -- it conmpounded the probability.

EID: Yes; this issue, for sure, is that's one of the nmgjor
reasons for devel oping version two. This is going to be resolved as,
you' Il renmenber, we tal ked about anonalies in the dose val ues for
version one, and that's one of the najor reasons we went further for
devel oping version two. So, it will be resol ved.

CULBERSON: Dave Cul berson

At the risk of showi ng ny ignorance here, |I'mnot a
statistician, and I'’mnot highly technical, but | wanted to make sure
understand sonething. Did | understand you correctly that a |licensee
could elect, using KD as a value, as an exanple, a licensee could elect
to take multiple sanples across the site, cone up with a nean nunber for
the KD and use that in the nodels as opposed to using the nost
conservative of that distribution? 1Is that --

CODELL: Well, close but not quite. You see, the problemis
-- | wish | could draw this sonehow -- the problemis that you can take
val ues of a paraneter on a site -- suppose you just created a square

grid, and everyplace on the grid, you go out, and you collect a soi
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sanpl e, and you take it, and you analyze its KD or whatever the
paraneter is. Mybe | don't need to wite -- but you could then -- you
then woul d have a list of data. Let ne draw this; okay. So, you have
your site here, and you do sonme sort of an organi zed sanpling procedure
and you go and collect data fromall of these points here, and you have
a long list of data, of KD.

Now, what you have here is a long list of data, and you can
do lots of things with it. You can take its average, and then, you
could say | know the average; | know the standard deviation; | know
ot her things about this distribution. | could drawthis -- | could nake
a histogramof this distribution like this, so this is KD, and you have
a density function that |ooks like the distribution. You can do all
those things with it.

But taking the nmean value and plugging it into the nodel is
not necessarily correct. It mght be, but you don’t know. Wat if al
of your high values were over here, okay, and all your |ow values were
over here? Wuld it nake sense to take the nean? Well, | don't know
Probably not. Wat you really have to do is find out what is the single
val ue of KD that you'd plug into your nodel that woul d give you the
correct result, and that's easier said than done, because you woul d have
to do the very hard nodel in the first place. You would have to do a
two-or -t hree-di nensi onal nodel to find that out. That's the rub

CULBERSON. So, in that case, what is the licensee's

alternative?

CODELL: Well, | don't have the answers to very hard
problens like that. | wish | did.
EID: | think currently, what we will do, we will look to

the dose val ues using the nean of the KD val ues and | ook at the boundi ng
anal ysis if you have the higher and the | ower side, and we see what kind

of variations we have. That's the staff is going to assist the
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determ nistic approach, although we prefer to have, of course, nore
conservative val ues than the mean, but we'll ook into the dose val ues,
and we may run probabilistic analysis to assist how far we are fromthe
conservative dose.

THAGGARD: Well, let ne correct Bobby on sonethi ng.

Actually, this whole issue is sonething that we're still working on. |
mean, this part of the technical basis docunent, we have not finished
yet, and so, this may be one of these type of issues that, you know, you
may have to wait until we get the docunent out there on the Wbsite to
get a full answer to the question.

CULBERSON: Well, froma nore practical standpoint, if we
have a |licensee who is ready to cone in with a plan today or tonorrow,
what woul d they use? | nean, do they go to reference books? Do they
use a single sanple? Do they use a worst-case KD on their site out of a
sanpling of 10 sanples? Wat, practically speaking --

CODELL: You'd start off doing the nobst conservative thing
you could do and see whether it's acceptable, and then, if it isn't,
then, you could refine your analyses. That's what we're tal ki ng about
iterative performance assessnents.

POTTER. Tom Potter.

This is where you have to get creative on your site again.
For exanple, if all of those high values were real high, and you could
calculate fromthat that material up in that range is not going to | eave
the contam nated zone, you could confine your analysis to the part of
that zone where the KDs are | ow and do an analysis on that basis or
sonething like that. A conservative approach would be use KDs fromthe
| ower end to apply to the whole site. There are a variety of ways to
kind of narrowin on it.

CODELL: Right; if this is your distribution of the results

and | ow KDs, you m ght pick sonmething on the |ow side, so you -- to
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start with, and this is, | guess, what -- if you' re an experienced
anal yst, you would start off doing the |least you had to, the cheapest
thing, first, rather than spendi ng your enployer’s nbney on nore
sophi sticated anal yses.

Did | see another question there?

PRICE: It's Joe Price with SAIC again.

In 1998 or so, there were two letter reports that
acconpani ed draft reports of NUREG 1549. The |ead author’s nane was
Beiler. One was for the residential agriculture, and one was for the
bui l di ng reuse scenari os. They gave surrogate probability distributions
for a lot of inportant paraneters. Do you think, if you were going to
use surrogate information in a site-specific analysis, would those
di stributions be what NRC thinks is appropriate, or has that changed?

THAGGARD: Those are the distributions that are going to be
in D&D version two, and certainly, the intent is if you didn't change
anything in that code, that's what you're actually running. Now, if
you're going to do a site-specific analysis, ideally, you would probably
want to narrow those distribution ranges with the assunption that you
know nore about the site -- | mean, know nore about the paranmeter, and
S0, you've got sone justification for narrowing it, but that certainly
woul d be one way -- | nean, one place to start, just |ook at those
distributions. But they're based on national data, so, presunably, at
your particular site, distribution should be a ot smaller.

CODELL: In fact, you could use -- you can use the
i nferences fromthe regional or national data and a few site-specific
data to cone up with a nore appropriate distribution that you could use
on your site.

THAGGARD: Yes; that's where we get into this thing about
t he Bayesi an updati ng approach and things of that nature.

EID: Also, in devel oping RESRAD probabilistic, we will have
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al so a distribution of parameters that you could use when the code is
r eady.

PRICE: That will be different fromwhat's in those support
docunments, or will they be the sane?

EID: Sonme of them they are consistent; others, nore
updated. There are certain paraneters that are nore updated, actually,
than those letter reports.

CODELL: Are you tal king about the ones for --

ElI D. RESRAD.

CODELL: The ANL?

EID: Yes, the ANL contract.

CODELL: Right.

EID: Also, we have the contract with PNL about hydrol ogic
paraneter distribution. That's another source of information that you
could use. And we nmention that in the SRP, we refer to it.

PRICE: |Is that infornmation publicly available now, or wll
it bein the future?

EID: It is a contract which is about to be conpl eted, and
then, it will be, you know, used as -- either as reference to a NUREG
be a reference to it, or sone information nmay be included in the SRB
techni cal basis docunents.

THAGGARD: Well, the NUREG actually, is down at the
publisher’s now, so it should be published any week now.

POTTER. Do you have the nunber on that?

THAGGARD: No, unfortunately, | don't.

EID0 W'Ill provide it to you later if you'll give nme your
card.

DARMAN:  On the new version of D&, going back to this view
chart here --

CODELL: Which one is that?
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DARMAN:  Where you had the nmean of the peaks and the peak of
the means.

CODELL: Onh, yes, okay.

DARMAN: Wi ch one is that version going to output?

THAGGARD: Wl |, whichever approach we settle on, that's
what it’'s going to have.

DARMAN:  Ckay. |It’'s not going to have -- it hasn't been
deci ded yet?

THAGGARD: No, right now, we’'ve got a -- just a beta version
of the codes, and the contractor is -- that's one of the inputs that
we' ve still got to get a contractor.

CODELL: Anyone el se?

[ No response. ]

CODELL: Take your best shot.

[ Pause. ]

ORLANDG  Ckay; if that's it, well, thank you, Mark and
Bobby and Di ck. Does anybody have any nore questions on anythi ng?

[ No response. ]

ORLANDG:  The good news is | think it’s raining outside
which neans it’'s probably nelting all of the stuff that was hol ding up
any airpl anes.

Does sonebody have a question in the audi ence?

SPEAKER: W1 I we hear from Bobby? It sounds like you're
wWrapping it up.

EID: Well, | think, you know, what we are doing now, still,

we are in progress for devel oping the SRP dose nodeling. The technical

basi s docunents, | believe, will be the nost inportant parts of the SRP
because, of course, | amnot underestimating the inportance of the
others, but those, they will be the areas where nmany |icensees, they are

not famliar with, and hopefully, we will try to put those together.
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Al so, we will put those on the Wbsite, hopefully, in April.

Pl ease try to keep your eyes open to read those. They will
i npact the way you do dose nodeling analysis, and they are very
important. Please read those when they are on the Web and try to give
us your feedback, and we are not, you know, conmng to the end right now.
We are devel opi ng the codes; we are devel oping the nodels, assisting the
beta versions of both RESRAD and D&, and we will try to nake changes,
but we would |ike to have your feedback, so please, you know, |et us
know and conmuni cate with us whether through the Internet or through
phone calls or even in witing.

We are trying to finalize now, hopefully by June when we
have the next workshop, we will have sinilar workshops like this. It
will be a very lively workshop hopefully regardi ng dose nodeling, and
then, we will try to nake the changes, and hopefully by that tine, we
will be developing the final SRP in July.

Again, the SRP, although we call it is final in July, it
will be a dynam c docunent that we could change it also, and we will
cone and neke the changes. The codes and nodels hopefully will be

available in the sumertine, so by the tine the SRP is conming out in

July, so hopefully, also, we will have the nodels and codes,
probabilistic nodels and codes will be available for public use.
THAGGARD: | think there was probably sone confusion. |

think Nick told everybody that Bobby was going to give a presentation,
and the confusion was that actually, Dick was giving the presentation.
ORLANDG: | apol ogi ze for that. | thought that Bobby had
said that before we got into the presentation.
EID: | want to thank you all again for your feedback, and,
you know, hopefully, we will get nore information in the future.
ORLANDG:  Dave, did you have sonething you wanted to add?
CULBERSON: Yes. This is Dave Cul berson.
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Just a final comment. | just want to express appreciation
I think this was a good workshop. Al of them have been hel pful. W
appreciate NRC involving licensees in these discussions. | think there
has been a real healthy exchange of information, a lot of information
passed back and forth, which is always good for understanding on both
sides, and | would encourage continued participation. W are nore than
willing to do what we can as the Fuel Cycles Facility Forum and | just
appl aud your effort to try to nmake this process clear and painless and
hel pful to everybody.

ORLANDG:  That's our goal, too

Now, if anybody has any ot her questions or comments, does
anybody have anything to say about any SRP nodul es?

[ No response. ]

ORLANDG:  Ckay; well, then, thank you very much. Everybody
be careful going honme, and | hope you all nake it.

[ Wher eupon, at 11:05 a.m, the workshop was concl uded. ]




