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PROCEEDI NGS
[8:34 a.m]

MR NI CHOLSON: If | could have your attention, please, we'd
like to begin today' s neeting.

My nanme is Tom Nicholson. |I'mfromthe Ofice of Nuclear
Regul atory Research, and | will be today's noderator, along with Jack
Parr ot .

Jack, would you raise your hand, please?

Jack Parrot is fromthe Ofice of Nuclear Material Safety
and Saf eguar ds.

There’s a few announcenents before we begin today’'s program

First of all, sone of you had sone troubles getting up and
down yesterday fromthe snack bar.

We found out that the problemwas that, if we have nore than
four people in the elevator, it breaks down, and when the guard was
upset, they said that the el evator broke because there was too nmuch
weight, | said, well, don't |ook at ne.

So, if you could try to limt the nunber of people on those
el evators to four, we'd appreciate it.

The other quick itens -- outside on the registration desk is
a sign-up sheet. Wuld you please signit, if you didn't sign it
yesterday? W need to have a conplete record, and | ast night, we stayed
| ate and we nade copi es of yesterday’'s attendance list. So, there’'s a
copy out there.

We're also trying to get copies of all the view graphs that
were presented yesterday. W have sone of them but there's still one
or two that we are still making copies, and we hope to have those before
the end of today.

Wth regard to this afternoon, there is an opportunity for

those who wish to make extended comments -- there will be a group
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di scussion, but right after lunch, those people interested in nmaking
ext ended comments, please conme and see ne during the break, or Dr. Ralph
Cady, the gentleman who ended yesterday's group di scussion, and we'l|l
take down your nane and your affiliation, and we'll try to put sone
order to the presentations this afternoon around 1: 30.

Now, to kind of recap yesterday's events and where we stand
today, for those who weren't with us yesterday, yesterday we heard a
regul atory perspective fromDr. Boby Ei d, who has joined us now, and
then Mark Thaggard gave us a framework, in keeping with NUREG 1549, and
then we went through the conceptual nodels of the conventional dose
assessment codes, RESRAD, DandD, MEPAS, and PRESTO, and then, as we
progressed t hrough the di scussion of conceptual nodels, we found a | ot
nore about these various codes, and we al so heard about
publicly-available information, and then we actually had an exanpl e
where a researcher actually tried to devel op a nethodology to try to
wal k t hrough the devel opnent of a conceptual nodel |ooking at an actua
site and using renote data, and so, today, what we're going to do --
we're going to try to continue this progression through the
decommi ssioning review with regard to ground water, and we're going to
hear fromtwo DOE investigations of |ooking at performance assessnent.

This norning, we're going to have Dr. Phil Meyer from
Paci fic Northwest National Laboratory progress beyond what d endon Gee
tal ked about yesterday.

If you have now | ooked at the publicly-available
i nformati on, how do you then begin to | ook at site-specific paraneter
estimation techni ques?

So, Phil will talk about that.

Phi | ?

MR. MEYER. Tom as you pointed out, | amgoing to try to

kind of continue in a |ogical progression fromsone of the discussion
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that was held yesterday, and | am going to be tal king about estinating
nodel paranmeter values but in specific with the consideration of the
uncertainty of those paraneters and estinmating uncertainty in those
par aneters

I just want to point out an assunption here at the begi nning
of ny talk that I'"massuming in this analysis that |’mgoing to be
presenting that there’'s no site-specific neasurenents of contam nant
concentrati ons.

So, that neans that the option of doing sonme sort of an
i nverse procedure with one of these codes is not an option. [It’'s not
sonething that |'mgoing to consider here.

I f nmeasurenents of contani nant concentrations are avail able
where you can do sone sort of fornal inverse estination or paraneter
estimation using that, those neasurenents, then by all neans | think
that sort of approach should be taken.

d endon presented this picture yesterday, and generally, it
shows a broad classification of types of information and application of
that information in terms of increasing site specificity and reduced
uncertainty, and |'’mnot going to say too nmuch nore about that. This
sort of organizes ny talk.

I"mgoing to just summari ze what was on that sheet as
fol |l ows.

Essentially, there are two types of information --
site-specific information, which | take to be direct on-site neasurenent
of properties that are directly related to nodel paraneters.

The other type of information is everything else, is
everything that's not site-specific direct neasurenments of
paraneter-rel ated things.

We can put these two types of information to two types of

uses, basically. W’'re interested in best estimtes for paraneter
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val ues, and we're also interested in uncertainty information.

Now, that uncertainty information can be characterized in
various ways, |ike bounding val ues, conservative val ues, fornal
probability distributions, or just general qualitative information about
an uncertainty in a paraneter.

So, I'mgoing to spend a few ninutes tal ki ng about why
paraneter uncertainty mght be considered inportant. Perhaps this is
all self-obvious, but | think it's useful to point it out.

Nunber one, hydrol ogic properties may be highly variabl e,
though in a spatial sense or a tenporal sense, a paraneter value rel ated
to sone property may vary over many orders of nagnitude

This is a log of the hydraulic conductivity, and it
represents naybe an average sort of a variability you mght see at a
site, varying over several orders of magnitude

So, that high variability leads to -- can potentially |ead
to uncertainty in that paraneter val ue.

In addition, the paraneter values can be based on inaccurate
date or inconplete data or just limted data. For instance, if this
represents the spatial variability f the hydraulic conductivity at that
site and we have three data points that we went out and took naybe snall
core sanples on or sone |arger sanpling, you have to try to characterize
the spatial variability at the site or the average val ue of that spatia
variability with three neasurenents

You could be in trouble, depending upon what those
measurenments are and how variable the paraneter that you' re interested
inis.

In addition to those two quantities, variability and |imted
information, we also realize that these -- the nodels that we’'re going
to be using are quite sensitive to paraneter values, and this is just a

case from an exanpl e usi ng RESRAD, but you know, any of the other nobdels
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we' ve been tal king about, or any nodel, in fact, would show simlar
variability.

This is peak dose in mllirens per year for this particular
problemas a function of root depth.

Now, root depth goes froma little over about half-a-neter
to 1.4 or so, and you can see this strong sensitivity to the paraneter
val ue.

This kind of sensitivity leads to uncertainty in our
quantity of concern, which is the peak dose.

So, to characterize those three ideas, | drewthis little
plot, which is just a sinple figure representing the relationship
bet ween sensitivity and variability plus your |ack of know edge, and the
relationship that determ nes whether or not a paraneter is -- the
paraneter uncertainty is particularly relevant in an analysis is a
mul tiplicative factor of the variability and | ack of know edge and the
sensitivities.

So, if either the sensitivity of the nodel to that paraneter
is very small or if the variability and your |ack of know edge about
that paraneter is very snall, then the paraneter is not -- the
uncertainty in that paranmeter is not particularly relevant or is very
unlikely to be so.

If both those variables or those neasures are high, then
that paranmeter is quite relevant to the analysis, and sonewhere in
between we have a potential -- potentially relevant to our uncertainty
anal ysi s.

So, I'd like to talk just for a minute about a particul ar
aspect of sensitivity, just to nake sure that these are clear.

In nmy talk, 1'"mgoing to be tal ki ng about general ideas that
| think -- this is one of them-- that | think shoul d be considered when

you' re performnming one of these analyses, and here’'s an inportant one.
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Traditional sensitivity neasure is a slope at a point. That

is, you're evaluating the change in dose with the change in that

paraneter value, and that's usually at a point,

represents -- or all the other paraneters are constant,

and it typically

i n general

So, you change one paraneter -- in this case, root depth --

whil e holding all the other paraneter

the sensitivity neasures a sl ope.

So, it's inportant to realize that,

this, the sensitivity is -- can be hi

s at their base case val ues, and

ghly variable in itself.

with a relationship |like

If you

measure it down here, sensitivity is very |ow, whereas not too far away,

the sensitivity can be quite a bit hi

gher.

There are -- | don’t know if this has been nentioned, but

RESRAD and MEPAS currently have the capabilities built

Monte Carlo sinulations, where you randonmly vary paraneters and

into themto do

cal culate a dose for each realization of those paraneter val ues, and any

code can -- you can set up a sinple wapper to do that,

t hi ng.
Wien we do that, we don't
in the previous slide, but you could

par anet er val ue.

In this case, it’'s the sane paraneter

depth, and it’'s the rooting depth over the sane range,

see a relationship like

that sort of

showed

still plot peak dose versus

seeing that sort of relationship |like this, we see the scatter

of additional paranmeters that are varying also in this problem

| think there's three or

it’s the rooting

and i nstead of

because

four other paranmeters here that

were varied, and you see sort of this scattered relationshinp.

There are various neasures, partial correlation coefficient,

partial R-squared values, partial regression coefficients,

upon what kind of analysis you' re do

simlar to the sinple sensitivity but

dependi ng

ng, that can neasure sonething

in the Monte Carl o sense,

wher e
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generally these neasures are trying to estinmate sonme linear relationship
bet ween paraneter val ue and your dose, and one other point |I would |ike
to nake with this figure is that you can see here that the peak dose in
this Monte Carlo sinulation goes fromaround 10 to 20, a |l ot of these
poi nts here are about 18 or so, and goes all the way up to around al nost
130 at the largest values of the rooting depth.

If we go back to that previous figure, which is -- has this
paraneter varying over the sane range, but in this case, the rooting
depth is the only paraneter that's varying, you can see that the | ower
range i s about -- the |low nunber is about the sane, but the maxinumis
only about 65.

So, when we just vary rooting depth, we see a maxi num peak
dose of about 65. Wien we vary other paraneters in addition to that,
the peak dose goes up to al nost 130.

This points out that it’s inmportant in this sort of analysis
to consider interactions between paraneters. So, when you just vary it
one paraneter at a tinme, you don't see the full effect of possible
correlative effects between paraneters.

Now | 'm going to nove on, and |'mgoing to basically talk
about two cases.

The first case is howto estinmate paraneter uncertainty when
you don’t have any site-specific data. So, in this case, we have such
things |like were discussed yesterday, national databases, regiona
information, that sort of thing, that we can use to get best estinates
and uncertainty information.

The best estinmates in this case are going to be linited,
because there’'s no site-specific information. W have to understand
what the national data represents in this case and what the limtations
of that data are. W can't stretch the data any further, extrapol ate

that data any further than what it actually represents, and we need to
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be able to relate the national data to our conceptual nodel requirenents
and paraneter uncertainty.

I"mgoing to talk just a bit about each one of those things
right there, but first, I'"mjust going to give you an exanpl e.

This is an exanple of what we nean by a national database.
This is taken fromthe Natural Resources Conservation Survey. It’'s a
soi | s dat abase, and each one of these little red dots in here represents
a particular soil sanple.

There are al nost 40,000 of these sanples, and we' ve been

abl e to derive approxinate soil paraneters classified according to

texture.

So, for instance, we have thousands of sanples here for | oam
soil.

We can | ook at those and derive distributions for a | oam
soil, and these plots just sort of show what those distributions |ook

like for various paraneters, both density, field capacity, residua
wat er content, saturated water content, and these distributions can be
used directly in a nodel such as RESRAD or MEPAS or any ot her nodel as
| ong as we understand what they represent.
They represent small scale sanples fromacross the country.
This is another exanple of sone databases that are
avail able. These are three other soils databases that are nore linited
in scope. They have fewer sanples, but in contrast to the previous
dat abase, where very sinple physical properties of soils are neasured,
in these the actual hydraulic paraneters have been neasured for each one
of these points.
So, that’'s sonething a bit nore specific in terns of
relating your site paranmeters to national -- or a national database |ike
this. These sanples of paraneters were actually neasures, so there's

| ess uncertainty associated with themin that sense, although there are
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fewer sanpl es.

What is the relationship between a national database and
site-specific data in terns of its uncertainty? What do we expect to
see?

The national data represents variability of neasurenents
made across the country, in general, or perhaps across a state or across
sone larger area, a county, sonething |ike that, whereas multiple
site-specific nmeasurenments represent your variability at the site
spatial variability at the site, or tenporal variability, and in
general, we woul d expect to see sonething like this.

This is a plot of the probability density function which
nmeasures the |ikelihood versus the paraneter value. The red is the
national, and the blue is the site-specific. W expect to see a
relationship like this, where the national variability is significantly
| arger than the variability we would observe on the site.

In general, this is the sort of thing that we expect to see.

|"ve already nmentioned the consideration of scale, but just
to hit it one nore tine, in general, neasurenents in these databases,
soi | s databases, are made on a very small scale, a scale of centineters,
and this is just a representation of the nodel, DandD in this case, but
we can see this illustrates the relationship between our scal e of
measur enent and the scal e of our paraneter

What DandD requires -- and MEPAS and RESRAD are the sane way
-- is this is our aquifer here,and we need a paraneter value for this
entire -- that represents this entire area, entire volune, whereas we
m ght have neasurenents on this scale.

So, we can see that we’'re tal king about an issue there that
m ght be significantly inportant if our paraneter values don't scale
directly, which, in fact, they generally don't in npbst cases.

If we have sonme site-specific information, then a couple of
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i ssues ari se.

W want to be able to conbine any site-specific nmeasurenents
we have with the information that we may have gotten characterizing
uncertai nty based on our national database.

W want to do that in a manner consistent with our
under st andi ng of the data representation and the conceptual nodel
requirenents.

So, what exactly am | tal king about there? Well, |I'm
tal ki ng about sonmething like this. The paraneter uncertainties should
represent the uncertainty in an average paranmeter value at the site, not
the spatially tenporal variability of the neasurenents.

That’'s because, like |I just illustrated, these nodels --
RESRAD, MEPAS, DandD -- are |ooking for an average val ue, sone sort of
val ue that represents an effective nunber over a very large scale. So,
if we're tal king about the uncertainty of that paraneter value, we're
interested in the uncertainty of the average, not the variability across
the site.

So, | represent that concept here, where this red |line
represents the probability distribution, perhaps, of a paraneter val ue
across a site.

So, if we took 100 sanples fromdifferent |ocations at the
site and plotted themup in a distribution, we would see this, but what
the nodel is actually | ooking for is the average val ue, and therefore,
the uncertainty that we put into it should represent the uncertainty in
that average value which is going to have a nuch nore narrower
di stribution, much nore narrow distribution, in all Iikelihood.

Al In some of the work that we have done for the NRC, we’ve
RIL tried to | ook at this issue of combining national database information
with site-specific information, and we devel oped a nethod to do so, and

A$S
O@E I"mjust going to put two slides up here to illustrate the idea that
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we' re tal king about here.

This nethod basically takes infornation on the uncertainty
froma national database, which is the blue, so this is a fairly broad
-- a broad distribution of values for the particular parameter, and it
conbines that with site-specific infornation

In this case, we’'ve got two neasurenents of this particular
paraneter value fromour site, and it produces an updated probability
distribution of the average paraneter value at the site, and that’'s this
green |line.

So, the purple line here represents the actual distribution
of the paranmeter at the site, the spatial variability.

So, what the nodel is |ooking for is sone kind of average
value. This would be the expected value right about here for this
actual distribution, the purple one, and with two sanples, we see that
our paraneter and its uncertainty |ook like this.

So, we started out with the blue; we end up with the green.
It's approaching -- the nean of the green is approaching the nean of the
purple, the nean of the actual distribution, but its uncertainty is
qui te broad.

However, the uncertainty is |l ess than the spatia
variability that is the distribution of the actual paraneter, the purple
l'ine.

So, we can see what happens if we add additional paraneter
measurenents, additional site-specific neasurenents of that paraneter.
This is with two sanples. This is with three site-specific
measur enments, and we can see the distribution of the green |ine, which
is our updated distribution, is becom ng narrower and nore closely
related to the mean of the actual, and if we add four -- if we have four
randomnl y- sel ected sanpl es, these four down here, we see that it gets

even nore narrowy distributed
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What ' s happening is the variance of the updated distribution
i s being reduced because of the additional infornmation fromthe site,
and we're shifting the nmean of this distribution closer to the nean of
our actual distribution.

So, in this sense, this nethod is conbining the information
fromthe national database and the site-specific data; it’s doing so in
a way that’'s consistent with the conceptual representation of the
paraneters at the site.

And | guess I'Il just point out that that was a particul ar
paraneter, one single paraneter value. W can then do calculations with
that paraneter.

In this case, the sort of calculation was for -- to
calculate the net infiltration rate, and this nore wi despread
distribution represents the uncertainty of the net infiltration prior to
i ntroduction of site-specific values, and after the introduction of
site-specific informati on, we changed our -- reduced our average net
infiltration rate and reduced the uncertainty about that net
infiltration rate.

And just carrying that anal ogy one step further for this --
this is a particular exanple that we’'ve run. This is total dose at
1,000 years and shows the difference between no site-specific
information and using site-specific information for particul ar
paraneters. You've reduced the uncertainty in this case of the dose.
The average dose has al so been reduced.

I"mgoing to show a nunber of slides to conplete ny talk
that deal with the particular issue that |’'ve heard nentioned here, and
| think it's inportant to make a few clarifying coments about this
i ssue.

Essentially, we have two alternatives in the particular

anal ysis that we're looking at. W can either do a determnistic
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anal ysis in which we end up -- we run a code, we end up with a single
val ue, and we base our regul atory deci sion upon that single val ue.

So, the procedure here is choose paraneter val ues using your
best estimates, and uncertainty information can be taken into account,
and sone sensitivity analysis perforned, perhaps, but you' re estimating
your uncertainty in the nodel results based on a sort of a deterministic
anal ysi s.

Alternative two is to do a stochastic analysis such as the
Monte Carlo sinulati on where you choose the actual paraneter
distributions and you get a distribution of peak dose but then you have
to choose some statistic fromthat dose distribution with which to
conpare to regulatory criteria, and do you take the nean val ue, do you
take the 95 percentile, what do you use?

So, those are sort of the options that are avail able, and

each one has a limtation or a difficulty.

So, I'mgoing to illustrate one issue related to this
decision. |1’ve heard -- well, let nme just say that, if you take -- we
ran sone sinple exanples just to illustrate a fairly sinple idea, but

it’s somewhat subtle.

This is a sinple nodel where we have a single paraneter X,
and that produces a Y. |In this case, the output, what you can think of
as a dose, is linear-related to our paraneter value X

In this case, Xis normally distributed, and this is a
distribution -- this is just 100 sanples of X, the paraneter value, and
we get out a distribution for our output, or in this case what we're
t hi nki ng of as dose, that |ooks like this.

If we |look at the average value of this distribution, we can
see that that's 5.96. |If we take the average X value and sinply plug it
into this equation, we get a value for Y, or our dose, of 5.96, also.

They’' re the sane thing.
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It's very easy to prove this analytically, mathenmatically,
but I wanted to illustrate this issue.

So, the -- this illustrates -- anpong those two alternatives
you have, do a deterministic analysis, where you night have infornation
about the uncertainty of your paraneter values, you choose the best
estimate and you plug the best estimates of your paraneters into your
nodel . That gives you the sane result as if you do a Monte Carlo
simulation and | ook at the average value fromthe results of your Monte
Carl o sinulation.

That's the case when the rel ationship between dose and the
paraneter value is linear, and that relationship is independent of the
particul ar distribution for your paraneter.

In this case, X is -- our paraneter, our input paraneter, is
log normal ly distributed. So, it’'s quite skewed, and our output, our
dose value, Y, is also skewed, but the average val ue when you do the
Monte Carlo sinulation is identical to the value you get if you take the
average X and sinply plug it into your relationship. That's because
this relationship is |inear.

If the relationship is non-linear, then we have a different
case. |If it’s non-linear, then you can see that these values are
slightly different -- 5.29, 5.293.

That difference is inconsequential in this case because our
coefficient of variation -- that is, the ratio between the standard
deviation of X and its nean value is very snall. So, the variability of
that paranmeter is fairly snall with relation to its nean.

That | eads to a very small difference for this non-linear
relationship, which in this case we took just to be a quadratic.

However, if that coefficient of variation is large -- in
this case, it's 2 -- we can see that the average value fromthe Mnte

Carlo sinulation is significantly higher --about 20 percent in this case
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-- higher than if we just take the average paraneter value, put it into
the nodel, and solve the nodel deterministically. W get a different
val ue. That's because this relationship is non-linear.

In this case here, the relationship was non-linear, and X
was normally distributed. So, it's a symmetric distribution for our
par anet er val ue.

If we take the sanme non-linear relationship but we use a | og
normal distribution for X, so that Xis -- our paraneter is highly
skewed, then we see that there is a very significant difference between
the Monte Carlo results -- so, this is the average val ue of the Mnte
Carlo sinulation, and this is the value we get if we take the average
value of X and sinply plug it into our nodel and sol ve
determnistically.

So, there's a fourfold difference there in the results.

And lest you think that this is all an academ c exercise,
this is an exanple from RESRAD where we were | ooking at the contani nated
zone distribution coefficient for uranium?234. This is the relationship
bet ween peak dose and that paraneter value, and we can see that it’'s
hi ghly non-Iinear.

So, even these sinple nodels, such as RESRAD, MEPAS, DandD
-- they have non-linear relationships between paraneters and the -- our
output that we're interested in, peak dose.

So, the issue that |’'ve been discussing is of concern

If you take that paraneter val ue, assune a uniform
distribution, and run the RESRAD in a Monte Carlo manner, this is the
distribution for peak dose in 1,000 years that you get, very skewed.

Even t hough the paraneter, contanm nated zone Kd, was
uniformy distributed, the output, peak dose, is highly skewed, and we
see that the average fromthe Mnte Carlo sinmulation, so the average of

this distribution, is 232.
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If we take the average peak dose -- rather, the average
contami nated zone distribution coefficient, which was about 30, 35, we
take the average value, 35, and sinply plug it into the nodel to solve
the nodel, you see that the peak dose -- that that result is 105. So,
in this case, sone neasure |ike the nedian, which represents the 50
percentile, is nore closely related, much nore closely related to that
determi ni stic dose.

This is an issue that NRC needs to consider. The concl usion
that | draw fromthis is that you have a lot nore information if you're
generating this conplete distribution than if you're sinply |ooking at
statistics of the distribution.

So, present all that information, develop it and present it,
and base your decisions on what -- all the information that you can see.

I"d like to just nmake another point here. This cunulative
distribution here is the distribution of the peak dose in 1,000 years.

So, in this case, we're solving -- we're running RESRAD 100
times -- and it could be in the other nodel, also -- we're running
RESRAD 100 tinmes, and each tinme we get a peak dose in 1,000 years, and
this is the distribution of that, of those 100 results.

Now, this is not -- this distribution is not sonething that
is easily obtained from RESRAD. You actually have to go into an out put
file and extract that information on your own, but | believe this is the
distribution that NRC is concerned about and not the distribution of the
dose at any particular tinme, distribution of the dose over 1,000 years.

So, you night consider sone nodifications to RESRAD to nake
this informati on nore easily accessible to the user

In conclusion, |I'd just like to summari ze sone of the issues
that | brought up here.

We use national databases for the uncertainty information

and best estinates only in the case when we have no site-specific
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i nformati on.

Site-specific information, in contrast, should al ways be
used if you have it.

Don't throw it away unless you think that there' s something
wong with it, and |I've illustrated a neans by which the site-specific
i nformati on can be conbined with sone uncertainty information that
you've got from a national database

The rel evance of the paraneter uncertainty is a conbination
of several things to consider nodel sensitivity, consider the
variability of the paraneter, and the | ack of know edge that you have
about that paraneter, and those operate in a nultiplicative sense, so
that if any of themis snmall, very small, then probably that paraneter
is not particularly relevant to your analysis.

Consider in sensitivity anal yses the entire range of your
par anet er val ues and how t hose affect dose. Don't just |ook at one or
two val ues.

In this case, again, Monte Carlo approach, | think, is the
better approach to take, because you get out a lot nore information
about the range of your paraneter and effect of that paranmeter on dose.

And there’'s no reason not to use it, since if you're using
MEPAS or RESRAD or frames, which Gene Wiel an tal ked about yesterday,
these sorts of capabilities are built in, they' re easy to use

Be careful to distinguish paraneter variability, spatial or
temporal, from paraneter uncertainty.

And | already nentioned this one. W have a tool that we'll
be working on nmaking nore easily accessible that conbi nes i nformation
fromsite-specific source and a nore regional or national source in a
consi stent manner.

And finally, realize that using average paraneter values in

a determnistic anal ysis doesn't give you the average results of a
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stochastic analysis, and that's the point | illustrated at the end of ny
talk there, and again, the conclusion to be drawn there is that you have
nmore information if you look at the full results of the Monte Carl o than
if you're just looking at a statistic effect of the output.

So, that's all | have, and |I'Il take any questions.

MR. NI CHOLSON: Thank you.

Bef ore we begin our questions of Phil, | wanted to point out
for those who weren't here yesterday, this is being recorded. W have a
courtroomreporter. Today, we have M ke Paulis, fromAnn Riley &
Associ ates, is our courtroomreporter today.

For those of you who want to make coments, questions,
what ever, there are microphones in the aisle. Please cone to the
m crophone, identify yourself and your organization, and speak very
distinctly into the mke.

Are there questions this norning for Phil Myer on his
presentati on?

Boby Ei d?

MR EID: Thank you, Phil, for this excellent presentation.
You are hitting the points that always we are struggling with and trying
to cone to a conclusion. M comment is on the first conclusion that you
made, the first point on the last slide, and you said -- the first one
on the previous slide.

It seems to nme you are suggesting that, when we use national
data such as screeni ng net hodol ogy, and we use input paraneters all over
the United States and using for all radio-nuclides, you are proposing to

use the best estimate rather than the 90th percentile.

That’'s what you are proposing? | would |ike to understand
it nore.

MR MEYER. Okay. VYes, that's a good point. Don't
necessarily equate best estimate with expected value. |’ mnot saying
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that the expected value is the best estinmate. If you want to look at a
conservative val ue, then nmaybe sonething, you know, like the 5
percentile or the 95 percentile or sonmething on the tail of the
distribution is nore of a best estimate for you. That's a relative
term as opposed to the expected value, which is a quantitative

mat hemati cal term

MR EID:. So, the definition of your best estinmate is based
on your judgenent or based on your goal ?

MR. MEYER  Sure.

MR EID: Because the best estimate is not well defined.

MR. MEYER Yeah, right. So, in this exanple, U234, this
distribution here, the range -- this is the relation between dose and
that value, but the range of that paranmeter we entered here was about .2
to 70, which is the range of val ues observed.

Wel |, actually, some of those observations apparently were
way out here, but it's sort of the range about what we saw to be the
best estimate for this particular soil type fromthe paper by Shepherd
and Tybo. So, in this case, the best estimte was here, and we want to
| ook at a symmetric distribution about that, but in some other case, if
you' re worried about conservative value and you see a distribution |like
this or you see a relationship like this, you know, maybe your best
estimate is sonmeplace else, | don’t know, but that’'s a problemspecific
-- depends on what your objectives are.

MR EID: But you showed in the distribution curves for
these paraneters that the tail of the distribution when you take the
data for across the United States versus the regional or the
site-specific data, you will have nuch narrower distribution, and the
tail of the distribution for the United States is far away fromthe tai
of that distribution for the site-specific or the regional, whereas if

you |l ook at the nean, it’'s much closer. So, when you try to conpare and
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| ook at the variability and the sensitivity of the -- uncertainty in the
paraneters and if you take the tail, you are far away fromthe actual,
you know, real case that -- when you conpare

MR. MEYER Right.

MR EID: So, if you go and take the 90th or the 95
percentile, this means you are still far away fromthe actual conditions
based on the distribution that you showed on the graph

MR. MEYER  Yeah, potentially.

MR EID: So, if you assune that you took the tail of that
distribution at the 90th percentile --

MR. MEYER  Yeah. This is the distribution for this
paraneter we mght use in the case where we don’'t have any site-specific
information, and in this case, | have just assunmed that this is the
actual distribution of that paraneter at the site, the actua
distribution, spatially variable distribution.

So, if you selected -- if a conservative value said you
shoul d select -- well, in this case, effective porosity, probably you
woul d be looking at a |l ow value if you wanted to be conservati ve.

So, if you picked a value down here, you'd be selecting one
on the tail of your actual distribution, because they happen to natch
up, but the thing is, you don’t know what the actual distributionis a
priori, right? Until you get some information on that, you don’t know
where it is.

So, again, it's -- you could end up -- if we were |ooking
for -- if we just assunmed in this case that, instead of a small val ue
bei ng conservative, a large value is conservative, we could be selecting
a value that’'s significantly beyond the actual occurrence of val ues at
the site, but we don't have any information fromthe site.

MR EID. I'mreally trying to get that. |If you are trying

to anal yze paranmeter by paraneter w thout |ooking at the overal
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pi cture, what kind of scenario, what kind of assunptions, what kind of
conservati sm enbedded in that scenario or in the nodel

So, you are looking at the tail, taking the value for the
tail of the distribution. |f you take these values and you add it to
the assunptions and conservatismin the nodel, this nmeans you are far
away fromthe real world of having -- you know, of real risk, and the
question is where to go, to go closer to the nean or still to go to the
end of the tail of distribution at the 95th percentile or the 90th
percentil e.

MR. MEYER  Yeah.

MR EID: Wat is your perception? |I'mtrying to get to
your -- fromyour experience, and that is what do you think, how far
away you are fromthe real world when you go and take -- concerning al
of these conservative assunptions when you take the tail of the
di stri bution.

MR MEYER | think -- | nean a | ot of people have showed
that, with these kind of nodels, that if you build conservatisminto al
of your paraneter val ues, you've got conservatismin your nodel that
potentially you could end up with the result as your peak dose, could be
significantly conservative

So, in that case, you nmight argue that a nmean value is
closer to what you're interested in, but | think that depends upon the
-- depends on the nodel, and in ny experience, what's really valuable in
these analyses is to |look at relationships like this so that you
understand, if you think this distribution -- if you think your
paraneter varies from.2 to 70, look at this relationship not only for
varying just a single paraneter like this but do it in a Munte Carlo
sense, where you can get the correlative effects between different
par armet er s

| showed one of those plots earlier, but if you can
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under st and what those rel ationships are, then you can understand --
that’s an exanple for a single paraneter, and that’'s an exanple of a
Monte Carlo -- sort of a Monte Carlo sensitivity, where you can see the
rel ati onship between the paraneter, but taking into account all the

ot her paraneters in addition.

So, doing both of these things, | think, helps you
under st and how t hese nodels react to different paraneter values over the
entire range of that paraneter value potentially.

It doesn’'t nean that you need -- when you go to calculate a
dose or you go to calculate the distribution of a dose, that you
necessarily need to use this entire range. You know, there could be an
argunment for saying that that's not the case

Certainly, if it’s -- you know, if there’'s no relationshinp,
then there's no reason to | ook at that paraneter as varying or no reason
to use the whol e range, whatever, but it’'s in devel oping these kind of
relationships that | think you can nake decisions |ike you' re talking
about .

But ultimately, it’s a natter of policy.

MR. NI CHOLSON: O her questions or conments?

Yes, sir.

MR KOFAR This is Rick Kofar with Mdrton Associates.

As a point of clarification, did | understand you now --
we're using a lot of these nodels for kind of |unp paraneter type
nodel s, and what you're really interested is a nmeasurenent of the nean
paraneter and not the distribution of the paraneter itself, so that what
we shoul d be devel oping are not necessarily just statistics on the
paraneter and the paraneter range but statistics on the nmean and the
estimate of the nean.

MR. MEYER. Yeah. That is what |’'m saying.

MR KCOFAR Let me extend that a little bit further, then.
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If we go to a national database -- and that’'s what we're
primarily using -- let me back up. |I'mnot a statistician, so | could
be -- definitely could be wong on this, but ny understandi ng on

estimates of the nean are |argely deternined based on the nunber of
sanpl es you have, so that if you were to go to a national database where
you have a huge set of sanples, that your estimate on the nean woul d be
very good on that -- froma statistical standpoint, because you have so
many sanples, so that then your statistical paraneters for the
distribution of the mean would indicate a very narrow range on the nean,
and then, if you were to use that type of analysis and actually take
your Monte Carlo analysis fromthat statistic, fromthat distribution on
the nmean, which is now virtually a single nunber because you have so
many sanples, that you’'ve elimnated the uncertainty analysis in your
performance because you have such a | arge data set.

MR. MEYER  Yeah. You' ve hit on a nunber of issues.

Nunber one, let ne clarify that the approach that | advocate
is not the approach that you' ve just described. You described a
classical statistical approach where your statistics are based upon only
your observations, okay, and what we're interested in is not -- what
we're ultimately interested in is not -- doesn’t have anything to do
with what’s in the rest of the country, right?

VWat we're ultimately interested inis, for a particular
site, what's the paraneter value that characterizes, for instance, the
aqui fer Kd or sone other paraneter.

MR. KOFAR. Then this approach is really for site-specific
information nore than for |ike a national database screening nodel type

MR MEYER Well, let me just clarify. That's what we're
ultinmately interested in. So, what | advocate is that, because you
don’t have, typically, very many data points, very many site-specific

measurenments, you can't really characterize the uncertainty based upon
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the site-specific nmeasurenents that you have, because you don’'t have
enough of them

If you actually wanted to characterize the uncertainty in an
average value at a site, it mght -- you know, dependi ng upon the
variability of the paranmeter at your site, it mght take, you know, 100
measur enents or nore, depending on the size of your site, the
variability of the site. It could take a | ot of neasurenents.

So, what |’'m advocating is that you use a national database
as an estimate of the uncertainty or the distribution that you m ght
expect in that nean value at the site, and if that’'s the approach that
you want to adopt, then if we think, for instance, that the -- if we
think that the aquifer can be characterized as, you know, a sandy |oam
or a gravely sand, sonething like that, then that sort of gives us sone
i dea of what the paraneter value might be, right, and what the
distribution of values we m ght expect because of what we know about
what sandy gravels |look Iike, or sandy | oans.

We know approxi mately how t hey behave, and we know t hat
based upon a | ot of experience fromacross the country, different
nmeasurements that have been nade on sinmilar soils, so use that kind of
information to characterize what you think the paraneter range and
distribution mght look |ike, and that's your starting point, sort of.

MR KOFAR. Let's bring this dowmn to a nore concrete -- so |
can understand. Let's just take porosity, okay?

MR MEYER  Okay.

MR, KOFAR.  You know your material is a sandy | oam

So, you have sone porosity nmeasurenments, and they indicate a
range, but you al so have a national database which is much nore
extensive that also indicates a range, but what you ultimately want to
put in this nodel is still the nean --

MR. MEYER Right.
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MR. KCFAR  -- and a neasurenent of the mean and the
variation -- the uncertainty in your estimte of the nean.

MR. MEYER Right.

MR KOFAR. Al right.

So, you know you have a sandy | oam based on your site data.

Now, we go to the national database, and we need to pick out
a nean and sone estinmate of the uncertainty on that nean. 1Is that what
you' re sayi ng?

MR MEYER. No, that’'s not what |'msaying. Wat |’'m saying
is, if you want to know the nean value of the porosity of a sandy | oam
the nmean val ue across the country, then you could go to the nationa
dat abase, you’'ve got 10,000 sanples for sandy |loamsoil, sonething like
t hat .

The average val ue has very | ow probability or very | ow
uncertainty in it because you've got so many sanples, but that's not
what you're interested in. You're not interested in average val ue
across the country. You're interested in the average val ue at your
site, which you don’t know and you don’t have very many data points to
estimate from

What |'msaying is there’'s a national database which
expresses the potential range of values that you could observe. | nean
your site could be characterized by sonme of the | owest porosities that
have been observed in sandy | oamsoil, but you don’t know that a priori

So, assune that that's unlikely, but it's not entirely
i npossi ble, that your average value at the site is very low, as |ow as
has been observed in the national database. But then as you gather
poi nts and you see that your porosity is actually nuch higher, you
shoul d be elinnating those | ow values for the average at your site,
because you’'re seeing a whol e bunch of porosities that are nuch higher

So, that becones -- those | ow val ues becone nuch less -- it
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becones nmuch less likely that that's the average value at your site.

Am | nmaki ng sense?

MR KCFAR  Yeah.

I think what you're saying is that you can use your nationa
data as to guide yourself in review ng your site-specific data to see
whether it's likely to be truly representative or not, but there is
still the risk that, in fact, you really do have a sandy | oam or
what ever that has a very |low porosity based on site-specific
characteristics, and if you go out and start gathering a few nore points
and you randomy hit a couple that are higher, it seens like to nme
you're starting to bias your site-specific data based on sone nationa
dat abase where naybe your site-specific data -- there’s a question of
statistics, then, on your site-specific data, still, that you have to
question whether you're really qualified or should be biasing your data,
basically, on national data.

MR. MEYER Yeah, there is always that question, and |
conpare it to your description where the variance of your data depends
upon the nunber of sanples you have. That's sort of a classica
approach.

The approach that | advocated is what statisticians call a
Bayesi an approach, where you're not only interested in the observations
you nmake but what sort of prior information or know edge you have about
a paraneter, and you want to take both those things into account.

So, in this case, where we're updating this blue
di stribution based upon these sanples and the result is this green
distribution, what we're going to see is, if we take nore and nore
sanples, ultinmately we're going to see the nean value of this green
distribution is going to be equal to the nean val ue of this purple one,
which is the actual site-specific nean.

So, the neans are going to becone the sane, and the variance
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of this distribution is going to approach the classical statistica
variance, as you add nore sanpl es, because you' re relying |l ess -- each
sanpl e you add neans you're relying | ess on your prior information or
the national database information.

MR NI CHOLSON: Ckay.

Sir, identify yourself, please

MR, NARDI: Joe Nardi from Westinghouse

| guess it's just a comment. Wat you have done here is
primarily look at -- in the one slide, you had the Kd for U-234. In
real life situations, we're going to have a nultitude of nuclides, and
therefore, we're going to have nore than just one Kd, we're going to
have all of them and it concerns ne if we start taking a 90th
percentile nunber for every single one of those paraneters that's very
sensitive.

We're going to end up with extrenely conservative results.

MR. MEYER. Yeah. That's the issue Boby and | were talking
about earlier, is that if you build in conservatisminto each paraneter
val ue, you end up with a result that's potentially extrenely
conservative. |’'mnot advocating that that be done

What | am advocating is that you ook at the relationship
bet ween your paraneters and your dose, understand how t he nodel s behave,
not just with respect to one paraneters but conbi nati ons of paraneters.

If you have multiple contam nants and each contam nant is
characterized by its own paraneter value, then understand how t hose
potentially interact to give you a dose.

MR. NI CHOLSON: Do you want to nmake a point on that point?

MR. GEE: Previous point.

MR NI CHOLSON: Ckay. W'Il have d endon Gee nake his
poi nt .

MR GEE: 1'd just like to say, in the discussion we had
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yesterday, we were talking about the limtations of using the nationa
dat abases, and | think Phil would agree with ne.

If data were available, say froma county or froma state
soi|l survey, that gave you information like the red distribution, youd
obvi ously choose that over the national database, because it -- the
| ocal infornmation is always the best, but in the absence of that, Phi
is pointing out that the uncertainty distribution values fromthe
nati onal database at |east gives you a starting point. That's the point
we're trying to make

MR SIN: Phil, my question pertains to your final
conclusion, the last conclusion you had on your slide. The
relationship, as long as it was non-linear, you said that the average
paraneter values in a deternministic analysis would not be equal to your
average results froma stochastic anal ysis.

Is there any dependency on the nunber of sanples in that
broad conclusion? |f you had nore sanples, would there be a cl oser
rel ati onshi p between your determnistic analysis and your stochastic?

MR. MEYER. What do you nean by a sanpl e?

MR SIN: \Wen your average -- it goes back to the earlier
question. Wen your average paraneter value -- if you had a nore --
| ess uncertain average val ue, would that change the -- how it correlates

to a stochastic anal ysis?
MR. MEYER. Yeah. The exanple | tried to present, if the
coefficient of variation is snmall, your paraneters don’'t vary

significantly in relation to their nean, then the difference is going to

be snall. It’'s a conbination. |If the non-linearity increases -- you
know, ny exanple is a quadratic -- if it’s nore non-linear than that,
then the difference will be greater.

MR. NI CHOLSON: Thank you.

Thank you very much, Phil
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MR. MEYER  Sure.

MR N CHOLSON: W’'d like to now nove into a group
di scussion on paraneter estimating for site-specific nodeling, and if
you turn to your agenda, you'll see these questions listed in the back
of the agenda. W' d like to go through as nmany of these questions as
possi bl e.

To lead us in the discussion is Mark Thaggard fromthe
O fice of Nuclear Materials Safety and Saf eguards, and everyone in the
audi ence is encouraged to participate.

MR THAGGARD: Okay. Well, | think Phil did a great job of
kind of primng everybody for this discussion. W’ve actually started
hitting a little bit on this first question already, and it has to do --
well, we’'ve kind of -- it can be broken up into two questions, really.

I think the bottomline is we can recogni ze that, at the
sites for these paraneters, there’'s distribution of val ues, and one of
the questions it has to do with, if you build a determ nistic analysis
-- | think Phil has done a fairly good job of illustrating that nost of
these dose anal yses -- they are non-linear analyses, and so, | think, as
followp to that point that Aby brought up, the last point in Phil’s
slide, which value of these data should we be using in these
determ nistic anal yses?

Is it appropriate to use -- if we've got like three data
val ues for a particular paraneter, is it appropriate to use the nmean of
those data values in the determnistic analysis given the fact that, as
Phil has indicated, we nay actually be underestimting the dose in sone
sense.

So, that’'s kind of what this first question has to dea
with, and 1'd like to get sone thought for comrents on that.

Yes. Ckay. Phil?

MR MEYER 1'd |ike to nake a comment, just in case |
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haven't made nyself clear. | would argue strongly that, instead of

| ooking at a single value, that you | ook at a range of val ues, because
-- sinply because that hel ps you understand the rel ationship between the
paraneter value and the nodel result, and if you understand that

rel ationship, you can understand a | ot of things.

If you -- if it |ooks reasonable and you believe that your
nodel is giving you reasonable results, then just understandi ng that
relati onshi p hel ps you nmake deci si ons about what is an appropriate
value, and if you see sonething that | ooks very strange, then there may
be sonething going on in the nodel that you should be asking questions
about, mght nean that the conbination of paraneters you have is not
appropriate and you need to |l ook at sonething -- either changes in the
paraneter or changes in the nodel, |ook at sonething else, but you can't
understand that unless you understand the rel ationship between paraneter
val ue and dose.

MR, THAGGARD: So, you're saying that basically it would
depend upon the sensitivity analysis that shoul d be done.

MR MEYER Yeah. And like |I tried to characterize, | think
a sensitivity anal ysis should consider the entire range of the paraneter
val ues, not just, you know, one value and take a high one and take a | ow
one, look at that relationship, and there’s no reason not to do this,
especially if you' re using RESRAD or MEPAS or one of these other codes,
because the capabilities are already built in; you don't really have to
do anything, you just run the nodel and | ook at the results.

MR THAGGARD: kay. So, basically what that's saying is
that you’'re advocating that people should actually use the Monte Carl o
anal ysis and that would get away fromthis whole problem

MR. MEYER Yeah, a Monte Carlo analysis, but you don't
necessarily need to look at the -- a formal distribution of the

paraneter. |If you're just interested in that relationship, you just put
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in a uniformdistribution just to discern what the relationships are and
under st and how t he nodel operates.

MR THAGGARD: Ckay.

MR BIRKLAND: Rich Birkland, Siemens.

| think that, if you look at just a single paraneter at a
time -- | nmean, for instance, you look at the Kd versus dose in here --
that that nmay not be the right thing to do, because there’'s a whole
bunch of other paraneters that are in there, and you nay see a
particul ar relationship using -- assuming sonething else for all the
ot her paraneters, but if you change those paraneters and now you go back
and | ook at your Kd, that relationship may be different. Do you
under st and what |’ m sayi ng?

MR THAGGARD: Yeah.

MR, BIRKLAND: | n other words, these paraneters are
interactive.

MR THAGGARD: Well, that’'s kind of the sane thing that Phi
is saying, basically, that you need to do nore of a Monte Carlo
anal ysis, where you're looking at nmultiple paraneters at the sane tine,
as opposed to doing a sensitivity analysis | ooking at a single paraneter
at a tine.

MR MEYER Exactly. | think that it's inportant to | ook at
i ndi vi dual paraneters, but you don’'t want to limt your analysis to
t hat .

You al so want to | ook at conbinations |ike I showed, but the
rooting depth exanple, once you take into account conbinations of
paraneters, you can end up with doses that are significantly different
because of the effective correlations between paraneters and the doses
that are significantly different than what you get when you just vary
the sanme paraneter.

MR THAGGARD: (kay.
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Henry?

MR, MORTON: Henry Morton.

It seems to nme that, at least in nmy mnd, there nmay be sone
confusion creeping in here that's related to the construction of the
prograns, and the difference nmay be that, in one case, we have
probabilistic shelves which the users -- it’'s kind of expected to define
the probabilities on the inputs, and the code is generating single
val ued outputs, whereas a different construction woul d have the user
entering essentially best estimate val ues, and the code is doing a
probabilistic treatnment |like Monte Carlo sanpling on the nodels
internally and generating a probabilistic output -- that is, an output
which is a distribution -- and those, to ne, seemto be different things
that are coloring the discussion of the inputs.

MR MEYER | can just clarify that point. These codes
don’t operate by you entering a single value and then the codes
generating probability distributions fromthose. They only operate by
you -- if you want to | ook at the Monte Carl o sinmulation, you enter the
distribution for the paranmeter, then the code will sanple fromthat,
generate a distribution of results.

The alternative is to enter single values or best estinmates
for the paraneters, and the code will then run and give you a single
value or result.

MR THAGGARD: Ckay.

Walt Bayel en?

MR, BAYELEN. Yes. Walt Bayelen, Sandia Labs. | just
wanted to support Dr. Meyer’'s recommendation that the uncertainty in
par anet er val ues be considered, rather than focusing exclusively on a
single value. | think it's an inportant nechani smfor |ooking at the
overal |l uncertainty in dose and consideration of the non-linearities and

interactions paraneters, the other issues that have been di scussed.
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MR THAGGARD: (kay.

Way don’t we nove on to the second part of that question
while we're up here, since there seens to be a | ot of advocation for the
use of Monte Carlo analysis. One of the questions that people al ways
ask is -- one of the concerns with using Monte Carl o analysis is that
you have to describe the probability distribution function for these
paraneters, and that's often cited as a limtation to the use of the
Monte Carlo analysis, and that nmay be kind of difficult when you ve got
a limted amobunt of data at your site.

Do we have any suggestions on how people m ght do that?

Can you identify yourself again?

MR KOFAR It's Rick Kofar with Morton Associ ates

I was going to raise a slightly different point, but it
sounds like, fromwhat | just asked earlier, that the distributions
we're |l ooking for here in these |lunp paraneter nodels are not the
distributions of the paraneter thenselves and the variability of the
paraneter but the distribution on your estimte of the nean and the
uncertainty in that estimate, which -- ny statistics are really not very
good but nmay be an entirely different distribution in itself, your
estimate of the nmean.

I mght even venture to guess that that might be normally
di stributed, regardl ess of the underlying distribution. | don't know
that for a fact, but that’s in the back of my mnd fromeating
statistics years ago. So, sone of these questions of whether we have
| og normal or whatnot for sone geologic data nmay not be relevant if
we're really just using estinmates on the nean.

MR THAGGARD: (kay.

Nor m Ei senber g?

MR, EI SENBERG |’ m Nornan Ei senberg from Di vision of Waste

Managenent .
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I think there are two issues here that are closely rel ated.

I would like to suggest -- and nmaybe Dr. Meyer could tell ne
if he agrees with ne -- that, in many cases, you are interested in the
average val ue for the paraneter in these |lunp paraneter nodels, but
perhaps a nore apt term m ght be representative val ue, because sonetines
you don’t want just the arithnetic average; what you want night be a
har nmoni c average or sone other nunber that is appropriate for the
function that the particular nodel plays and the role that the paraneter
plays in that particular nodel. That's one point that | wanted to
clarify.

The other is this business about limted site data. You
know, if you look at it one way, if you took one data point, well, it's
real easy to get the average, and there's very little variance, but that
obviously is not the right characterization of how rmuch uncertainty you
have, and what Dr. Meyer has suggested, which | think is a reasonable
approach, is to use this Bayesi an updati ng nethod, which starts out with
a national database, assunming you know nothing about your site, and then
as you get nore and nore site data, the inpact of the national database
automatically, because of the way the Bayesi an updati ng works, becones
|l ess and less significant, and the site-specific data and the
distribution of that data becones nore significant.

MR MEYER | just want to thank Norm for bringing up that
first point.

The idea of a representative value not necessarily being
your arithnmetic average is entirely correct, and in fact, it’'s
potentially nore serious than just having an average val ue, because
you're really interested in what’'s known as an effective val ue, which
the derivation of that is there’s no consensus currently in the
scientific conmmunity on the best way to derive an effective value froma

series of neasurenents, but the effect of that effective value is that
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it's just sinply going to increase your uncertainty, and | think that,
as regards the particular distribution, | think it’'s |less inportant to
dwel | on what particular distribution you re going to be using and nore
upon rel ationshi ps between paraneter val ues, the nodel val ues, and

| ooki ng at a range of paraneter value inputs, and you know, if you're
concerned about distribution, then |ook at the effect of a couple of
different distributions.

Look at a symretric form |ook at an asymmetric
distribution, and see, if they both nmake reasonabl e sense, how the --
your results vary in using those distributions.

MR THAGGARD: Okay. | think we’'ve basically kind of
touched a little bit also on question nunber two, at |east Normdid,
where we tal k about how can we integrate this regional and national data
with our limted site-specific data, and | think the appropriate that
Dr. Meyer has been advocating is the use of this Bayesian updating
techni que, and for sone people that don't have a strong statistica
background, they may not understand sone of that.

I"d like to see if there are sone other ideas out there that
people may have in terns of how we can integrate this national data with
limted site-specific data. Are there any other thoughts on that?

MR NI CHOLSON: One thing that didn't conme up yesterday when
Dr. Neunan was tal king about his site, instead of |ooking at nationa
dat abases, you | ook at nearby studies that have been done, you go to the
| and grant universities and you go to the USGS to get open file reports,
you find a study that has been done in a very simlar geol ogic and
hydrol ogi c setting and say, well, for ny purposes, | want to begin with
that informati on and database and not do what you're saying, Phil, in
regard to |l ooking at a national database to conme up with these
estimates. \What are your thoughts?

MR MEYER | agree with you, and | think the approach that
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the folks at the University of Arizona have taken is good, but they al so
used the information from NUREG 6565, which was a conpilation of a
national database to | ook at values for their paraneter starting points.

MR THAGGARD: Ckay. Wiy don’'t we nove on to the next
question here? Wat kind of information are available that |icensees
can provide to justify their site-specific paraneters? |1'd like to get
alittle bit of dialogue on that.

How acceptabl e is sonebody coming in just using literature
information? What are people’s feelings on that? Any comments?

MR. MEYER  You're concerned about people coning in with
literature val ues?

MR THAGGARD: Yes. | nean that’'s just an exanple.

MR. MEYER. Being able to justify those?

MR THAGGARD: Yeah.

MR MEYER | tend to think the literature values are just
anot her exanpl e of sonmething simlar to national data. You know, it’'s
anal og data that sonehow is related to your site but not a direct
measurenment fromthe site. It should be treated the sane way.

You know, there’'s nore uncertainty associated with that data
than there is site-specific neasurenent, so treat it the sane way.

You' ve got literature values for use, and you better have
sone sort of an estimate for what the range about that val ue could
possi bly be at your site. Maybe use a literature value as your best
estimate, but there needs to be sonme other information in there, also.

MR THAGGARD: (kay.

Tonf?

MR. POITER. Tom Potter.

I think we need to factor in sone way qualitative
information that is available fromthe site. For exanple, you were

tal ki ng about |icense term nations here. Mst sites have experienced
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smal | rel eases of radioactive materials at the sites, in the soils
around the sites.

I think the experience generally is that those rel eases are
quite well confined to the places where they were originally deposited,
and over a long period of time, for many of these sites, 30 to 50 years.

You mght not be able to translate that to a Kd directly,
but it does give sone indication of substantial retardation potentia
for the soils around the sites, and there ought to be sone way to factor
that in to support for selection of site-specific Kd value, somrething
l'i ke that.

MR, THAGGARD: | think you' re saying there needs to be sone
way to tie it back to the site

MR POITER O nore to the point, sone way of using
qualitative information to support sone selection of quantitative val ues
for inportant paraneters.

MR THAGGARD: Ckay.

Any ot her conments?

Dr. Werenga.

DR WERENGA: |'d like to make an argunent for sonetines
digging a little deeper.

For exanple, | once did a study for fuel properties of a
large fire, and | went back to the person, who was close to retirenent,
but he did the original soil survey for that fire, and he had a wealth
of information about the soils at that site.

It was really not considered in the official reports,
etcetera.

So, one could, for exanple, if one needed nore soils
information, go to local soil survey people, and they could often give
you a lot nore information about the particular site, especially if you

bring themto the site that you're interested in and that you' re worKking
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with and want to know nore about.

So, | think that is sonething you won't find on the
internet, you will not find in local reports, but that still mght be
avail abl e.

MR BELLINI: Frank Bellini, Duke Engineering and Services.

Before | was Duke, | was Yankee Atomic for 20 years-plus
and |’ ma geologist by training, and | can tell you that this al
becones a little bit easier when you have a background in geol ogy and
soils, and of course, working at the plant sites, there's always a | ot
of good geol ogic infornmation avail able there, although sonetines you
need to dig it out or find the right person who can help you into it,
because sonme of it, as you say, is not always as well docunented as
you'd like to see it.

People cone to ne all the tinme when you' re usi ng RESRAD and
DandD and ask ne, well, what Kd do we use and how deep is the ground
wat er here?

When you're tied into the geology a little bit at the sites
-- and | have been at all the New England sites, on a greater or |esser
basis over 20 years -- it beconmes a |lot easier to deal with these
questi ons.

Now, it doesn’t nean you pull a Kd out of your pocket for a
gi ven radi o-nuclide, that's tough, but at |east you have sone insight
into soils, you have sone insights into maybe 302 studi es that have been
done at the sites over the years, and see sonebody else's estimtes on
m gration rates and val ues for various radi o-nuclides.

So, my suggestion would be find sonmebody that has sone
geol ogi ¢ background at the site.

Even if they're not used to dealing with the nucl ear side of
things, if you explain to themwhat you're trying to do, that help is

out there on a professional basis, and | think it should be fairly easy
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to obtain for alnobst any site and night be a good supplenent to just
| ooki ng at the regional or the national databases cold, without any
backgr ound.

MR THAGGARD: Okay. | think you' re saying, basically, use
the expertise that's available. Ckay.

Way don’t we nove on to the next question here? How does
one assure the consi stency between conceptual nodel assunptions and the

sel ected paraneter values? Can default values be used for different

sites?

In nmy tinme here at the agency -- and |’'ve seen a | ost of
dose assessnents -- |’ve seen a |lot of people routinely use default
paraneter values, and | think the question has to do -- how

representative are these default val ues?

I"d like to get a little bit of discussion on that. Anybody
have any conments on that? Wat are your thoughts on the use of default
val ues? | guess nobody here uses thenf

Tom Potter?

MR. POTTER. Tom Potter again

| don't think there should be any controversy about using
default values for pathways and paraneter values that don't matter very
much. | don't think we ought to spend a |ot of effort on the pathways
that we can easily dispense with

MR THAGGARD: Ckay. | think that’'s a very good answer.
think that's kind of what we’ve been advocating over the |ast couple of
wor kshops. W've tried to encourage people to go through and try to do
sone sensitivity analysis, as Dr. Meyer has indicated here, identify
what the inportant paraneter is, and you know, that's where you put your
effort.

So, | think you kind of sumred it up pretty succinctly

t here.




© 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

296

MR MEYER. The flip side of that is that, if you have
pat hways or paranmeters that are inportant, then | think that default
val ues are not appropriate.

MR THAGGARD: Any ot her coments?

MR POITER | don’t think we ought to rule them out
imediately. | think it’s possible that you could use conservative
default paraneters, reasonably conservative default paraneters that
woul d be suitable, but | think there are certainly situations where
defaults might not be appropriate.

MR THAGGARD: Well, let ne ask you, Tom while you're
standing there -- | don’'t nean to put you on the spot. Maybe sonebody
el se could answer this, but how do you know that the default value is
conservative?

MR POTTER Well, for exanple, let’'s take a re-suspension
air pathway. There's one fundanental paraneter that’'s highly uncertain
but very inportant, and that's the re-suspension factor or the mass
| oadi ng, that kind of thing.

| don't think there’'s much doubt that we can cone up with

reasonably conservative values for that. There's a default paraneter.

MR THAGGARD: |’'ve gotten into sone discussions on this
bef ore.

Especially as it relates to Kd, |'ve gotten -- people say,
well, | used the conservative Kd value fromthe literature, and our
argunment -- well, how woul d you know that’s conservative for your

particul ar site, unless you ve got sonme data for your particular site to
support that.

Boby, you had a coment?

MR EID: | would like to say that, for those nodels, it's
good to have sone insight about dose nodels, because they do have

assunptions, and if you find those assunptions woul d be very rel ated by
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i nputting certain paraneters, then you nay not need to put that
paraneter. An exanple of the infiltration rate in the ND screen and the
hydraul i ¢ conductivity, and you could see the rel ati onship between both.

So, there is a specific assunption about the infiltration
rate, and if you increase that anount, that infiltration rate is |ess
than the vertical conductivity. This nmeans the nmodel could be viol ated.
Those kind of assunmptions -- they need to be revised when you try to use
it and you input the paraneter.

MR THAGGARD: Okay. | think -- as a general rule, | think
I"m hearing people say that you shouldn’t just routinely use default
values. O course, they nmay be appropriate if the paraneter doesn't
have any effect on the anal ysis.

There seens to be sone debate as to whether or not you
shoul d use default values if the paranmeter does have an effect on the
result. | think Tomis saying there, well, if you can denonstrate that
the value is conservative, it may be appropriate to use.

MR MEYER | would agree with Tom M point that it’s not
appropriate is that it’'s not appropriate to just accept a default val ue.
If you can justify it as being conservative or as being appropriate for
your site, then fine. It's atotally different matter.

MR THAGGARD: (kay.

Any ot her conments?

MR. HAMDEN: The one thing that's inportant to both
questions three and four that hasn’'t been nmentioned which shoul d be
obvi ous based on nany experiences we have is the sensitivity analysis.

This is the nost inmportant tool for that, and | think also a
sensitivity analysis would be effective, also, for evaluating if al
val ues of paraneters are acceptable or if they need to be verified and
so on.

MR THAGGARD: That's kind of what Tom has said. He said




© 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

298

identify the inportant paraneter, and | think one would use the
sensitivity analysis to do that, to hel p guide you in doing that.

Ckay.

Wiy don’t we go ahead and nove to our |ast question here?
Shoul d parameter uncertainty be factored into the nodel input to
determ ne need for nore detailed site-specific data, and if so, how?

I think we've already kind of covered this to sone extent.

I nmean we could certainly -- okay, Tonf?

MR. POTTER. | have one thought on this that is inportant.
We do need to factor in uncertainty in sonme way, but we need to -- |
think we need to keep the whole problemin nmind when we try to do this.
That is to say it's easy to focus on particular little -- we're talking
about ground water in this couple of days, and it’'s easy to get overly
focused in one particul ar aspect of the problem and overly concerned
with uncertainties about one particul ar aspect of the problem

I think a thing that Joe Nardi was naking reference to
earlier concerned -- that he nade -- expressed earlier about piling on
of conservatisnms and things like that, getting us into another world, is
a problemthat | think we nanage by keeping our eye on the whole
problem on the problemas a whole, which is to say we’'ve got nmaybe on
the order of 100 sites to ternminate |licenses here by going through this
ki nd of conpl ex anal ysi s.

W' ve set our dose limts quite low, actually, 25 millirem
per year. W’'ve identified exposure scenarios that -- even for going
beyond the screening basis, are probably going to be unlikely exposure
scenari os.

The assunptions associated with sone of those scenarios are
probably not going to be very likely. For exanple, okay, we assune
resident farnmer but we al so nake himdrink well water.

Wel |, he probably won’t drink the well water. |If he does
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drink the well water, he probably won't drink it fromthe upper aquifer.

And then we get down to cal culating DCG. val ues, which is
really what we're tal king about here, using -- trying to factor in
uncertainties in our nmathemati cal nodel and our paraneters, and then we
finally go to the final status survey and again inpose caution in
assuring that our concentrations are not just bel ow the DCG, but we can
prove with a higher |evel of confidence that they' re bel ow the DCGs.

So, really, it’s that whole chain of events that we need to
factor -- that we need to think about the uncertainties.

Utimtely what we want and what the NRC needs and what the
|icensees need, as well, is a regulatory process that allows us to
rel ease these sites in such a way that they' re not going to cone back to
haunt any of us later, and that’'s about all the uncertainty control we
need. How we get that is going to take considerable judgenent on the
part of all of us, | think.

MR THAGGARD: Ckay. That's a very insightful comment.

MR NARDI: Joe Nardi from Westinghouse

I"d just like to add to Tomi s coment here that, in addition
to all of this, in our situation, we're trying to do that where we're
trying -- we have a site with ground water and we’'re trying to get in
this, you know, report that justifies DCGs within the next week or two,
and you know, what we're tal king about is doing it with other kinds of
Monte Carlo calculations or sonething else that are not available to ne
right now, yet I'mtrying to do this in the real world with nmultiple

radi o-nuclides in a short timefrane.

MR THAGGARD: Okay. Well, | don't think -- | think we need
to step back and nake it clear that we're not saying that people have to
use the Monte Carlo analysis. | mean | think that was Dr. Meyer's

opi nion as to what he views, but as an agency, we haven't taken that

position.
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John Ellis?

MR ELLIS: John Ellis from Sequoi a Fuel s.

I'd like to suggest that there nmay be another option for
sone sites, particularly like the Sequoia Fuels site. W’'ve got about a
30-year history that's pretty well geologically docunented before the
pl ant was built.

We al so have a 30-year history of repeated spills of various
sorts, and over the last eight or nine years, we have done extensive
sanpling on that site, a |lot nore than anyone woul d probably consider
doi ng under nornal circunstances, tens of thousands of sanple points to
be nore precise, but | think there's an opportunity here, with the
nunber of data points that we have, at least, of building sone at | east
qualitative estimations, enpirical estimations of things |like the Kd
val ues.

We have got a lot of soil sanples in the unsaturated zone
fromthe surface down to the water table. You can |ook at the
distribution of uraniumfromtop to bottom get extensive history on the
precipitation patterns in the area. 1In fact, we collect rainfall data
on a daily basis.

We al so know quite a bit about porosities of soils, the
percol ation rates.

So, | think there’'s sone ways of justifying -- actually
devel opi ng and justifying Kd val ues, for exanple, nuclides that we're
interested in just based on the data we have.

Simlarly, for the saturated zone, we have kind of a --
maybe a uni que situation at that plant, not only rel eased uraniuminto
the ground water but significant quantities of nitrate.

Nitrate is attenuated very little in ground water, in the
system

So, you can look at the progress of the nitrate plunme over
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the history of the plant and conme to sone very good concl usi ons on
ground water flow rate, dispersion, etcetera, then you can | ook at
what ' s happened to the uraniumplune, and | really believe you can
back-cal cul ate sonme val ues for various paraneters that would predict
urani um novenent that mght give you a nuch better handle on what's
going to happen long-termthan trying to arrive at it statistically
usi ng sone of the nethods that we’ ve tal ked about today.

MR THAGGARD: Okay. | think this goes back to what Dr.
Meyer said at the beginning of his talk. | think his talk was focusing
nore on sites where you didn't have existing ground water contarm nation
where you could do these type of inverse anal yses as you've indicated

I would like to say before we concl ude, though, that
certainly we are not saying that people have to use Monte Carlo
analysis. | want to make sure that's clear.

I nmean | think the -- as an agency, | think that’'s kind of
our preferred nmethod, but certainly, you can use determ nistic analysis,
and | think all our guidance docunents say that.

Wth that, | would like to turn it back over to Tom

MR. NI CHOLSON: Thank you very nuch, Mark. Thanks for
| eadi ng that discussion.

We'd like to take a break now for 15 minutes, and then we’ll
reconvene, and we'll listen to sone test cases from DCE.

Thank you

[ Recess. ]

MR NI CHOLSON: If | could have everybody's attention --

M ke, are you ready? Mke's ready. |If everyone can pl ease take your
seats, we'll get started now.

| want to thank very nuch the United States Departnent of
Energy for providing two very good test cases that we can discuss with

regard to inplenenting deconmi ssioning issues in cal culating dose
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assessments.

The first talk will be by Sam Lee, who works for the United
States Departnent of Energy, their Environnental Mnitoring Lab in New
York City. His talk is entitled "G ound Water Mdeling Studies of the
Characterization of Uranium Contam nation at Fernald,” and it will be
presented by Sam Lee.

San?

MR LEE: Actually, it’'s environnental neasurenents.

Before | talk, 1'd like to thank Tomfor giving ne this
opportunity to present ny studi es on Fernald.

During 1953 and 1989, nucl ear weapon naterial were produced
at Fernald in Chio, and after 1989, the operation of production was
stopped, and DCE re-focused on environnental restorations.

During these 40 years, ground water has been contam nated
with uranium and this study is a part of the effort to find out how
nmuch contani nati on and how serious the contamination is at the Fernald
site.

At the site, a nodel has been used, such ‘s the SWFT nodel
has been studied many years at the site. However, the SWFT nodel is an
ol d nodel originally designed for saturation zone only, and SWFT nodel
deals with the |inear assunption process.

I would like to describe in nore detail the |inear
assunpti on process.

EPA has questioned the SWFT nodel result. So, therefore,
they are trying to devel op a reasonabl e and defensi bl e ground wat er
nodel that can be accepted t hrough EPA.

In the neantinme, we are trying to devel op an advanced ground
wat er nodel that can take into account nore inportant physical/chenical
process, and particularly for the talk, 1'd like to enphasize this

process, give the audience a little background.
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Now, I'll give you sone background

I"mtrying to use the TRACR3D nodel, which is devel oped to
nodel the tinme-dependent nass flow and the chem cal species transport in
a three-di nensional, defornmable, heterogeneous, sorptive process.

The conputer code can calculate water flow or air flow and
the transport of radioactive and sorbing species for a variety of flow
conditions: steady state or transient state or the one-, two-, three-D
geonetries, or in saturated or unsaturated zones.

I"1l give you nore background of the TRACR3D

TRACR3D was originally devel oped by the Los Al anbs Nati ona
Laboratories and has a |long history of use for DOE projects such as
Yucca Mountain, Nevada Test Site, or the Savannah River Site, and was
used by Lawence Livernore and Sandi a National Laboratory, and FEMP at
the Fernald site.

It has been verified and validated for a variety of flow and
reactive transport conditions and has undergone nmany revisions and
updat es over a period of 20 years, and recently, the nodel has added
addi tional nodules to calcul ate the biological and colloidal transport.

It has the capability to the do the optimization for punping
operation or inversion data to get -- deternine the flow and the
transport properties and also has the capability to do the sensitivity
anal ysi s.

I think TRACR3D code is the nost powerful nodeling system
avail abl e for porous flow and transport.

In order to use this nodel, I'lIl just give you sone idea
what ki nd of paraneter we are enphasizing for the nodel, but for this
talk, | amtrying to enphasize what is the thernodynam c paraneters such
as the adsorption, desorption, and cheni sorption.

In particular, yesterday and today, we are tal king about the

distribution coefficient. 1'd like to give you sone background on the
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We have to know the nodel assunptions in order to do the
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er

better job. So, now ! try to give you sone background on how we inprove

or what kind of distribution coefficient it is.

Before | give you a description, 1'd like to give you a
little background of the nodel input we require at the site, such as
hydraul i ¢ conductivities at the site. The m nimum hydraulic
conductivity can be 120 and 774. So, that is a lot of variation for
site.

So, in order to take into account all these variations,
tried to devise a different zone to take into account those spatia

variations. This is the Fernald site, the operations site.

So, in this zone area, the hydraulic conductivity is 400
all the layers, and for exanple, this is -- zone four -- the top lay
is -- we are show ng 638

So, I'Il just give you sone three-di nensional view of

hydraul i ¢ conductivity we input into the nodels, and so, that is a
different area. W have used a different horizontal, the hydraulic
conductivity, or the vertical hydraulic conductivity.

We take into account all the spatial variation at the
hori zontal or the depth.

How about infiltration rate?

At the site, we have a DOE neasurenent of the precipitat
around 41 inches per year, and we calculate the run-off, probably ni
i nches per year, and this evaporation is around 26 i nches per year
recharge is around 6 inches per year around the site area.

And this is just to give an overview of the infiltration

rate in the spatial variation, and | just pointed out previously, in

t he

we

for

er
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this area, this is 6 inches per year, but in a certain area, it has a
higher infiltration rate

So, those is a variation of the infiltration rate input into
t he nodel

Now, let’'s talk about the Kd. 1'd Iike to enphasize on Kd
di stributions, because that is nbst people’'s concern for this neeting.

First, for the definition of the Kd, nobst people use a Kd
under given conditions, such as the Kd is defined as the ratio of the
mass sorbed into the solid and the mass of the solute in a solution,
sinmply put by this equation: S=KdC.

S is the concentration of sorbing species, and Cis the
concentration of the solute.

So, look at this equation. |It's too sinplistic. Wy is it
so sinplistic?

Usi ng one paraneter Kd is very bad for describing the
conplexity of the process or the areas. For exanple, for the site --
for the specific site, for Fernald, for exanple, at this area -- we are
enphasi zing on this area, and we can see that is a variation for the
area can be from.76 to .68.

So, which volunme we should use? That's the question on
that, and it can have a serious result.

So, therefore, that's why it's -- | point out here there's a
variance of the Kd, are very uncertain, from.76 to 68, and also, |'d
i ke point out now that Kd, based on this equation, is linear, is not
suitable for the study, for the long-term for the nodel run.

We use only one Kd to represent a whole integration tine.
That is not correct. So, that’'s why we have to enphasize -- we have to
know that is a Kd in a nodel.

So, that is, we have to renenber that this is a Kd and may

not be suitable for the tine-dependent study.




© 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

306

How do we do it? Do we have anot her approach? Yes.

Anot her approach is to use non-equilibriumconditions. That is, we have
to consi der another equation of the kinetic mass transfer anong the
di fferent species, between the solid and the |iquid phase.

So, in that case, we have to invoke another equation

So, based on this equation, S is concentration of sorbing
species, involves QL, @2, @B, and QL is the adsorption rate, Q@ is the
desorption rate, and @2 is the chenmi sorption rate

So, based on this equation, under equilibriumconditions,
previous slide, under equilibriumconditions, this termis zero, and
with chem sorption, this termequal zero, then we can cone out that the
Kd is equivalent to the QL adsorption species and divide by @, which is
the Kd that involves only an adsorption and desorption rate.

So, that's what | want to point out to you. Chenisorption
is inportant. |If we use a Kd, we have sone problem because we use a Kd
wi t hout considering any chemni sorption.

So, that's what 1'd like to point out to you and how
inmportant is Kd, and we have to knowthis is -- how inportant this is at
a site.

If they have a chemi cal species and consi der any
precipitation or anything like that, Kd, no matter what kind of val ue
you use, may not give us the right result, because they do not consider
any of the chemi sorption.

So, that’'s why 1'd like to point out to you not only the Kd
val ue, but we have to know what kind of assunption for the Kd. That is,
Kd based on this one is only considered an adsorption and desorption
rate only.

I will give you nore of the nodel results, let you | ook at
how i nportant this assunption plays. |'Il try to give you sone node

si mul ati ons.
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First, 1'd like to denpobnstrate -- yesterday or today, we
tal ked about how inmportant is the dispersion, and because | know t hat
sone DandD or the RESRAD did not consider any dispersion, |'d just like
to denonstrate in an actual site how inportant is dispersion
cal cul ati on.

So, in the sinulation based on the nodel, we don't perceive
any di spersion, and second, consider, with the transport in dispersion,
how nuch difference, and it really denponstrates how i nportant di spersion
is, and then, the third test is a sinulation based on equilibrium
sorption.

That is a condition of Kd, and then is a sinulation based on
a non-equilibriumsorptioni with and with chem sorption and really to
see how i nportant the chemisorption is.

These are the initial conditions of the uranium
concentrations at the top layer, and this originally is back to 30, 40
years ago. This is contamination only of certain areas, only around
this area, but now has been contaminated. So, this is what we use as
the initial condition at the site, this top layer, and this value is 20
pbb and the maxi mumup to 2,000 pbb around here.

The EPA requires it to be at 20 pbb, and this is the second
| ayer, next to the top layer, and now the contam nation goes down to the
third layer already, a little bit there, but npbst contamination is
accunmul ated at the top two | ayers.

This is the initial concentration of the uranium W used
these initial conditions and hydraulic conductivity infiltration rate
input as input to the nodel and let it run.

Now, let’'s look at the results for the transport only.

This is the top layer. This is integration up to six years
later. The initial condition is back to 1997. So, this is after six

years' integration, w thout considering any dispersion.
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So, this is very simlar to the initial concentration.

This is the top layer, and this is the second |ayer, and we
don't see too nuch difference fromthe initial conditions after the six
years’ integration, and now let’'s look at that, conpare with -- this is
transport only.

This one is -- the top figure is transport and the
di spersion, and in this case, we only used equilibriumsorption, and we
can see the difference.

Next, please.

We can clearly see that, in the peak, it has been reduced,
after considering the dispersion. Oiginally here is about 2,000 pbb
and now is reduced to 500 pbb, and in here, it’'s nore dispersed than
wi t hout dispersion. This is for the top |ayer.

Now, let’'s look into another for the chem sorption. 1'd
like to describe it and how i nportant this chem sorption

So, this is initial -- the initial condition for the uranium
concentration at the top layers, and after the six years’ integration
wi t hout chem sorptioon, we can clearly see that the uranium plune hasn’t
changed very nuch. There's sone changes but not nuch.

So, this is without the chem sorption, and the previous
slide is for the equilibriumconditions, but now, if we run the
non-equi li brium conditions wi thout the chem sorption, we can clearly see
that there is not too nmuch difference between the non-equilibrium and
the equilibriumconditions, but in this case, we are trying to use QL or
@. Ql is adsorption, and @ is desorption.

We tried to use the value of the QL/ @ equal to the Kd,
which is equivalent to the equilibriumadsorption. So, we don’t expect
too nmuch difference, because in this case, we tried to conpare with Kd.

So, that's why we selected the Ql and @@, tried to get sone

bal ance based on that equation, get the sanme val ue of Kd.
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So, we don’t expect too nuch different fromthe -- fromthis
result.

This one is the concentration based on the equilibrium
condi tions, and we don’t see too much difference.

Al so, we have to think about that that site has been
contam nated 40 years. So, during this 40 years, nmaybe the urani um has
been reached through the equilibriumconditions, naybe.

So, that’'s why we don’t see too nmuch difference between the
equi libriumand non-equilibriumconditions. However, if we use -- add
chem sorption into the nodel for the non-equilibriumconditions, this is
initial condition for the uranium and after six years' integration, we
clearly see that the concentration plune has been reduced. That is
i ndi cati ng how i nportant the chem sorption is.

So, in that case, this only can be under the non-equilibrium
conditions, but with the equilibriumconditions, this chen sorption
cannot be considered at all.

But we know that site has been detecting some other species,
urani um speci es. That has been di scovered, and sone chenica
precipitation is occurring. So, we have to consider sone chem sorption
process in the site.

So, in that case, based on that transitional Kd, we have a
problemtoo conplex for chenisorption, but in this case, we had to use
non-equilibriumconditions in order to tackle the chem sorption, and we
can clearly see that is a variation fromthat initial.

Look at those two. Those are year two or three with
chem sorption, and this is year two or three without chem sorption, and
we can clearly see that the plunme has been changing, with and without
chem sorpti on.

So, let ne make sone conclusions for the talk.

Based on the conpari son between the transport and
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di spersion, we found that the peak concentration was reduced and the
pl umre becones di ffused when di spersion is considered.

The second thing is we found that the nodel -- we tried to
use a different adsorption and desorption rate, and we found the nodel
results were not very sensitive to these changes between adsorption and
desorption.

That's why | pointed out that, because probably uranium at
the site has been reached to the equilibriumconditions.

And the third thing is the chem sorption process plays an
inmportant role in the fate and transport of uranium plunes and enhance
the mass transfer process. That is, we have to consider in the nodel
si mul ati ons.

So, that has been neglected in nost of the nodels. W have
to consider that in order to give us the right plune, contam nation
pl une.

So, that’s why | pointed out additional neasurenent data is
needed to verify how inportant this chenisorption process at the
different sites.

If a site has this chemical reaction and precipitation, we
have to consider this chenisorption in the nodel

Finally, I'd like to give sone reconmendati ons, and | think
that, at the site, Fernald, we have trenmendous neasurenent data of
variable and all kind of data we can use for the nodel test.

So, I'd like to continue to use Fernald as a denonstration
site or test site to further exam ne the ground water nodel related to
dose assessnment in the future, how inportant is the ground water nodel,
because in that case, we'd like to continue to use this el evated TRACR3D
to identify the inportant key paraneters that have a maxi num i npact on
the risk assessnment, such as yesterday Carol described sone key

par anet ers.
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So, we can use this, TRACR3D, to try to validate, because
she pointed out just based on the DandD, but now we can use this as an
el evated TRACR3D to try to validate her finding and that kind of stuff.

So, in that case, we have tried to continue to identify that
as a key paraneter and also tried to see how the maxi num effect or the
geo-chem cal or geol ogical condition on transport.

That is the end of ny talk.

MR, NI CHOLSON: Thank you very nmuch, Sam | really
appreciate that.

Are there any questions for Sam Lee on the Fernald site?

Tonf?

MR. POTTER. Tom Potter.

The term "cheni sorption" -- we could probably stand to have
sone el aboration on that. Wat kind of chenical processes do you --
have you described here that result in this -- apparently, it results in
a nore rapid transport of uraniumthrough the ground water systemthan
we woul d ot herw se get.

MR LEE: |I'mthinking that, at a particular site, if we
have sonme secondary species, if we found a secondary species, nmaybe we
have to worry about sone of the chemisorption there. That's the nmain
t hi ng.

MR MEYER | had the sane question as Tom but you didn't
really answer what do you nmean by "chem sorption"?

MR LEE: Oh, okay. Chenmisorption is actually the
irreversible process. A sub-species is transforned to the chem ca
bonded state. That is chemnisorption

MR, MORTON: Henry Morton.

I was thinking in terns of the condition in which you night
have chem cal |l y-processed material |eaking into the ground and, thus, a

chem cal ly-active formof uraniumto begin with, but then realizing that




© 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

312

the long-termtendency may be toward a nore stable form-- iridium

oxi de-308 is a long-termenvironnental tendency -- and that froma

| eakage situation which might be the nore active form a nitrate
chloride formof uranium the nitrate or chloride tends to nove on out
faster, with the prospect that there is a change in the chem cal form
froma nore nobile to a Il ess nobile form whether you'd call it a change
of conpound or precipitate.

What term what paraneter would you quantify in your program
or in your nodel to account for that kind of condition? Is that what
you were calling -- or what m ght conme under the equival ent term of
"chem sorption," or is there a separate termfor precipitation?

MR LEE: That term should be -- everything should be put
into this as B, the chemisorption rate. So, in this case, we have
shown that we just take that @@ is about a three-nagnitude order than
the desorption rate

But this is the equation. W can have different species,
can involve different species, if we have nore than one species, and we
can have a different B3 for different species, and all this is
precipitated. The chem cal can be considered a different value of the
&.

MR. MORTON: Are you devel oping these -- the values of the
paraneters that mght deal with this in your nodeling, for exanple,
consi dering applying to the Fernald case?

MR LEE: Yes.

MR. NI CHOLSON: Are they derived fromthe field?

MR LEE: |I'mtaking based on the literature survey at this
point. | need additional field neasurenent to try to validate the
chem sorption process.

MR MORTON: So, then, to apply this, for exanple, in the

Fernald case or to John Ellis’ case, where he, for instance, over --
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even over relatively short tines, nmay not be seeing actual mgration
that woul d be expl ai ned ot herwi se, when applying this to very |ong

ti me-frames, hundreds or thousands of years, what would you do as a
practical matter -- that is, to an applied case -- to gather the data to
be able to apply this quantitatively?

MR. LEE: For longer than 1,000 years, how do we know this
value is validated, that kind of stuff? |s that your question?

MR, MORTON:. O even over 50 or 100 years.

MR LEE: At this point, we don't know. Nobody knows what
ki nd of value we should get -- Ql, @@, and @B -- and the only thing we
can -- for the short tinme period, 10 years, if we have sonme neasurenent,
we can conpare that neasurenent with the nodel results to get the best
j udgenent of the Q val ues.

MR NI CHOLSON: Ckay. W'Ill stop there. Thank you very
much, Sam We're going to have a group discussion on this after lunch
but | want to get to our next speaker. Thank you very nuch.

Qur next talk will be by Ken Renfel dt and Barbara Deshl er

Ken is with HSI CGEOTRANS, and Barbara Deshler is with IT
Corporation, and they're going to tal k about the ground water water
nodel i ng in support of dose assessnent for the Nevada test site
underground test area project.

MR, RENFELDT: | want to thank Tom and NRC for giving the
opportunity to be here. As Tomsaid, |'mwith HSI GEOTRANS. W are a
subcontractor to IT Corp., which is where ny col | eague, Barbara, works

ITis the primary subcontractor to DCE at the Nevada test
site for environnental restoration, and what | want to talk about is
sonme of the nodeling that we're doing at the test site, and | was
thi nki ng about this last night, and in a way, | feel a little bit like
John C ease, because | think what |’m going to show you now i s sonet hi ng

conpletely different in terns of the magnitude of the problemand the
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scale, etcetera

Qur problemis actually very simlar to yours. W need to
predict or assess the risk to receptors posed by radi o-nuclides, but the
| ocation of our radio-nuclides and the source is a little bit different.

We have radio-nuclides in ground water, and it’'s in the
ground wat er because of 40 years of nuclear testing at the Nevada test
site.

There are about 828 announced underground tests at the
Nevada test site. About a third of those are believed to be either
bel ow the water table or close enough that they ve directly inpacted the
wat er table.

If youre not famliar with the test site, it's in the
southern part of the State of Nevada. |It's this area outlined in purple
here. The yell ow boundary represents the -- a regional nodel area that
we started out with.

We had to put the whole flow systeminto a regional context,

and so, we started out with this area here. It extends down into Death
Val | ey over here. The City of Las Vegas is out to the left here -- or
tothe right. 1It's about 70 niles fromthe test site.

What you'll notice here is, geologically, this is all based

on the range topography. So, we have just a series of nountain ranges
and val |l eys repeatedly throughout the whol e study area.

On the test site itself, we've got -- this is the
distribution of the 800 or so underground tests, and we' ve grouped them
into different testing areas.

Sone of the areas have a relatively small nunber of points,
such as here, where there was 10 underground tests. Up in Frenchnman
Fl at, there was about 700 tests.

These tests, to give you sone idea of the size of these

they are cavities underground that were vaporized, that have a di aneter
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that ranges between 100 and 200 neters, and for source concentrations,
tritium for exanple, is in the range of 100 million pico-curies per
liter, sonetines a little higher, and that's just the tritium

So, we have a very significant source termhere, and DCE is
concerned about transport of radi o-nuclides fromthese testing areas.

In general, what's happening -- and | guess I'll do it on
the other scale -- ground water is noving off the test site generally
toward the south and west, and we’'ve got popul ation centers, a small one
over here, in Qasis Valley, there's people who |ive down in Ash Meadows,
of course you've got the national park in Death Valley down here. So,
there's certainly a concern for where these radi o-nuclides are noving
and how qui ckly.

What | wanted to go over, after speaking with Toma little
bit, were sone of the considerations that we had in selecting the kind
of ground water nodel that we would use, and you renenber from Dr.
Neuman's tal k yesterday, the first thing we | ooked at was our conceptua
nodel .

Where is ground water flowi ng? What are the geol ogic,
hydrol ogic controls on that ground water flow? Wat processes do we
need to sinmulate invection, dispersion? Mtrix diffusion is a big issue
for us because of fracture flow, radioactive decay, and of course, what
are our sources of contanination?

And we al so | ooked at the conplexity of the geology and the
fact that we have three-di nensional flow, which is a big issue.

The other thing that we considered in our choice of nodeling
is what avail able data do we have? W certainly have water |evels, sone
di scharge neasurenents, at |least at the |and surface, Death Valley and
ot her pl aces.

Recharge is an estinmate, at best. W do have fl ow and

transport paraneters, and the hydrologic source term-- as | nentioned,
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we have sone very high tritiumconcentrations. That's based on sone
limted nmeasurenents.

Once you go beyond that to the 50 to 100 ot her
radi o-nuclides that nay be inportant, we have considerably |ess
i nformati on.

Complexity was a big issue for us. The Nevada test site is
the size of the State of Rhode Island. The regional study area, which
i ncluded that yellow boundary of the nodel and a slightly |arger region
is about 11,000 square mniles.

Test cavities range in elevation from500 neters up to 2,300
meters. Study area elevations go up to nore or |ess around 12,000 feet
down to below sea level in Death Valley. So, we had a huge range in
el evations and source |ocations.

Depth to ground water is up to 700 neters bel ow | and
surface, and of course, in discharge areas, it’'s at the | end surface.

Last tine | counted, we had about 250 different geol ogic
units to worry about that range frompre-canbrian quartzites to
quarturniumalluvium and then, on top of that, in the tertiary, we had
a vol canic cal dera conpl ex that devel oped which nmade a ness of
everything that was left.

This is a schematic cross-section fromthe north to the
south through the whole study area. |In this case, the test site would
be a region roughly in here.

W' ve got underlying basenent rocks of very |ow
perneability, down about 4,000 neters, a |large carbonate aquifer system
here and here that is the major flow systemthroughout southern Nevada
and is the primary aquifer of concern because of transport off-site.

This system-- there is a series of older thrust faults in
the carbonates that nove it around in juxtaposition to other ol der

clastic rocks.
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In the niddle of this, you ve got the tertiary vol canic
conpl ex in here, which has sone confining units, sonme aquifer units, and
then sitting on top of those in the valleys, of course, are the
al [ uvi um

Wthin a portion of the test site -- this is the southeast
corner, a place called Frenchnan Flat -- we have a situation where
there’'s a shallow aquifer, which is alluvium

It is the | ocation where we have underground tests here and
here, and we have what appears to be alnobst a radial flow systemin that
al luvium yet the carbonate aquifer belowit is flowing to the
sout hwest .

So, we have places on the test site where we've got ground
wat er going in 180 degrees opposite direction.

In terms of available data that we have, again speaking
regionally now, there were 2,400 |ocations for water |evels.

A primary source of water level data is the U S. Geol ogica
Survey, but it's supplenented by a nunber of other organizations,

i ncluding the Desert Research Institute, Bechtel, Nevada, |IT Corp.
Yucca Mountain Project, Livernore and Los Al anpbs national |abs, and
Nevada St ate Engi neer.

The thing to point out here is that we have a very
non-uni formdistribution of water |evels.

In the testing areas on the test site, they are very dense
areas of wells. Of the test site, to the south, in the Amargosa area,
where there's irrigation, there’'s a lot of water-level data

There are other places where you can go 200 niles and
there’s no wells. It’'s a very dispersed data set.

Sanme thing with hydraulic conductivity data.

When we get to transport parameters, it gets very difficult.

We have sone tracer test data for dispersivities, but generally rely on
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quote, "the literature."

There was a study done by Lynn Gel har where he sunmari zed
di spersivity values. Shlonp Neunan did the sane thing. W tend to rely
on those where we don’'t have specific data.

Matrix diffusion -- there is -- just now we're getting
site-specific data at a field scale on diffusion, and then, in general
though, we tend to rely on expert elicitations from NTS experts, froma
variety of organizations, and so, we rely on themto hel p us bound not
so nmuch nean val ues but a range of variability.

So, what -- all of these factors drove our nodel selection.
We have a very conplex geologic system very conplex flow system and we
do have data, sonewhat linmited in many cases, but three-di nensiona
dat a.

So, at the regional scale, we're doing three-di nensiona
relative flow using nod flow to hel p us bound i nput and output through
the test site, and then, when we go to snaller scales -- for exanple,
when we want to sinmulate a testing area such as Yucca Flat -- we go to
nmore conpl ex codes such as SWFT or FEHM or sonet hing of that genre.

We bring in factors such as tenperature dependence because
of the heat, of course, created by the underground tests, plus it’'s a
geothermal area, so we have tenperature effects that may be inportant.

At this point, we're considering thembut haven't actually
brought those into the nodels, but both of these codes have that
capability.

We have sone unusual or maybe different regulatory drivers
than you may be famliar with. Right now, of course we have to worry
about DCE orders. DOCE has certain requirenents to protect their own
peopl e on-site. There are drinking water standards, because we have
on-site water wells.

But the primary driver for our nodeling is sonething that's
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called the Federal facility agreenent and consent order, and that’'s an
agreenent signed between the State of Nevada, DOE, and Departnent of

Def ense, and what we do is we define a contani nant boundary regi on, and
that’s a region which is a lateral boundary in the deepest affected

aqui fer for which the dose may exceed 4 nmilliremper year at any tine
within 1,000 years, and schenmatically, what that |ooks like is we have a
source, which could be a single underground test, it could be a whole
series of tests, and first of all, we |ook at what’'s our expected region
where conposite dose would be above 4 mllirem but beyond that, we're
al so looking at a region on the outside of it which includes
uncertainty, data uncertainty, spatial variability, etcetera, and what
I"ve put in here is 95-percent probability that it won't be exceeded
beyond this boundary.

I don't know that we'll ever get to 95 percent, but what
we're aimng for is a high degree of confidence that we can define a
boundary beyond which we’'re quite sure concentrations will never be
above -- or the doses will never be above 4 nmillirem per year

The 4 milliremper year is actually a proposed dose that DOE
has proposed to the State of Nevada, and it has not been agreed to yet
by the two parties. Wiuere it cane fromwas the State Drinking Water Act
is the maxi num dose rate for beta-photon radiation.

So, that’'s currently what we're proposing as our dose
boundary.

The conversion of concentration data to dose comes from an
exposure scenario which is a drinking water ingestion of 700 liters per
year for 70 years, and the way we calculate that is we use that
ingestion rate of 700 liters per year, for each isotope we calculate a
concentration in our nodels in terns of pico-curies per liter, we use a
dose conversation factor which cane from Federal Quidance Report No. 11,

sum these up for each of the nuclides, and that gives us a conposite
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dose rate.

Now, we do this at each location, at each point in tine.

So, ny expectation is that we are over-estinmating the dose through this
process, because that dose cal cul ati on assunes a 70-year ingestion tine,
and we're actually using it in an instantaneous node.

I"11 quickly go through the nodeling process.

We calculate this 4-nmilliremboundary based on a testing
area scal e nodel -- for exanple, Yucca Flat or Frenchman Flat -- but
these nodels are sitting in the mddle of a nuch larger flow system and
we don't have any flow boundaries within any of these desert basins. In
ot her words, Frenchman Flat has no natural discharge. |Its discharge is
30 mles away.

So, we use that regional three-dinensional nodel that
showed the yellow outline earlier to provide boundary conditions for a
smal | er - scal e nodel

So, we've nested a nodel in here, and on top of that,
because our source information is so uncertain, colleagues at Law ence
Li vernore National Lab have devel oped a source term nodel which, again
is three-dinensional, and it's nested inside of our testing area scale
nodel .

The regional nodel brings in many different factors into
consi deration. The conceptual nodel, of course, where is water noving
from where does it go to -- | nean that’'s essentially our target, and
once we've decided on a conceptual nodel, that’'s what we're trying to
match with the regional nodel. There's a geol ogi c nodel which describes
all the different geologic units and their position relative to each
ot her, then hydraulic heads, discharge paraneters, etcetera.

That regional nodel is calibrated to heads and di scharges.

We did two things with it -- one, we did one-di nensi ona

transport al ong pathways fromthe regional nodel, just to give DCE an
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initial sense of what kind of risk are we dealing with, how far away
m ght these radi o-nuclides go, and second of all, it provides the
boundary fluxes for our testing area scal e nodel

The source termnodel starts with a radi ol ogic source term

This is known reasonably well to people at the national |abs
who have cl earances because of -- whether people are famliar with it or
not, anytinme there was a nuclear test, nearly all of them had
drill-backs, they went back and drilled into these and sanpl ed cavity
material at the bottom for diagnostic reasons.

So, they have a pretty good estinmate of what the tota
radi oactivity would be, but that's not what's available for the ground
wat er .

Then you incorporate m neral ogy, phenononol ogy, which is
essentially cavity physics, what happens underground after one of these
tests is detonated, |local ground water conditions, and then they have a
very | arge therno-dynani c dat abase

Essentially what Livernore is doing is a coupled reactive
transport ground water flow nodel, and they calculate the release rate
of radio-nuclides fromthe cavity materials fromthe nelt blast into the
anbi ent ground water flow system taking into account all of the
different reactive transport nechani sns between the nuclides and the
geol ogic nmaterials, and what they provide to us, then, at the testing
area scale is radio-nuclide flux, so many noles of tritium3 or so many
nmol es of plutonium etcetera.

Model calibration -- we spent a great deal of tine
calibrating our regional nodel using hydraulic heads and di scharge
i nformati on.

When we get to the testing area scale nodel, we still use
hydraul i c heads, because we’'ve got water-|evel measurenents, but because

there are, in alnobst all cases, no natural discharge in the testing
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area, we cannot calibrate to anything. So, we use the boundary fl uxes

fromthe regional nodel which has been calibrated to provide that for us

her e.

The source nodel is, by and large, un-calibrated. There is
sone limted information on concentrations in ground water. | don't
think there's anyplace on the test site where | can map a plunme. | know

where there are radio-nuclides that exist in the ground water at a few
sel ected | ocations.

The cost of collecting radio-nuclide information near these
cavities is enornous. The depth to ground water is very large, 700
meters in sone cases. These holes typically cost us a mllion to two
mllion dollars apiece, and it's sinply infeasible to map plunes from
t hese underground cavities.

So, we do sone linmited calibration of these source nodels to
what ever existing data we’ve got, but wouldn't be fair to say that these
are calibrated

So, we |look at uncertainty, certainly, in the input
paraneters, and all of that gets back into our testing area nodels.

We do have uncertainty that cones froma large variety of
sources. W have alternative conceptual nodels. |In an area as conpl ex
geologically as the test site, you have different geol ogi sts who have
different interpretations, and so, we |ook at those and try to deternine
what uncertainty that provides us in our predictions.

Paraneters thensel ves are uncertai n because of neasurenents,
and finally, we've got just the whole issue of spatial variability.

We handl e these things through a |inmted nunber of Mnte
Carlo realizations of our nodels, but basically, all we're trying to
come up with is can we bound where the contamination is likely to exist
so that we can go to DOE and DCE can go to the state and say here’'s a

region, here's a circle on a map, and we don't believe there's




© 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

cont am nati on outside of that.

323

The last thing that we are starting to work with nowis the

question of what |I'mcalling nodel acceptability. Once we're done with

our predictions, these predictions have to
ourselves but to our client, which is DOE

Nevada

be acceptable not only to

and then to the State of

One way we do that is to carefully docunent what we're

doing, which | think is just standard pract

corroborating data and try to do a reality

ice. W |ook at

check on our predictions.

We' Il 1 ook at geo-chem cal data, observe paraneter ranges,

anything el se that we can do, see if our predictions seemto nake sense,

and finally, just recently, we' ve convened

a revi ew panel

There's actually two review panels. There’'s an internal

panel, which is NTS, know edgeabl e experts,

| abs, the USGS, etcetera, and then we’'ve a

particularly the nationa

so convened a panel of what |

call inmmnent experts, and Dr. Neuman is one of our panel nenbers, and

they are there to provide us sone oversi ght

in terns of the approach, is

our met hodol ogy reasonable, are we using the correct tools, are we

anal yzing our data correctly, etcetera, and that's all |'ve got, if

there are any questions.

MR. NI CHOLSON: Thank you very nuch, Ken.

Are there questions for Ken and Barbara?

Samf?

MR LEE: Just a comment. You just pointed out that you use

a map flow for the flow and the SWFT node

for the transport. 1'd just

mention, just comrent that those two nodels is designed only for the

saturated zone only.
MR. RENFELDT: Oh, absol utely.
saturated zone. |It’'s not that there isn't

in the unsaturated zone, but at this point

We only worry about the
a great deal of radioactivity

in tine, since we know we' ve
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got several hundred tests that are below the water table, that’'s our
primary concern right now, and so, we're restricting ourselves to the
saturated zone.

At sone point in the future, 20 years or so, we may worry
about the other tests, but right now our primary concern is saturated
only.

MR, ALLARD: Dave Allard, State of Pennsyl vani a.

Have you seen any tritiumor other soluble radio-nuclides,
chlorine-36, off-site?

MR, RENFELDT: No. As far as | know, there has never been
any detected radioactivity in the ground water off-site.

MR, ALLARD: Are you guys | ooking at any of the off-site
test areas?

MR RENFELDT: Those would be --

MR ALLARD: Of-site test areas.

MR, RENFELDT: Yes. W have | ooked at other sites. There's
the salnon site in Mssissippi, several sites in Colorado and New
Mexi co, yes.

MR ALLARD: Right.

MR, RENFELDT: That's a separate project fromthe one |I'm
wor ki ng on. There's another group | ooking at those.

MR, ALLARD: Okay. Thanks.

MR NI CHOLSON: Sam Nal | aswani .

MR, NALLASWAM : Sam Nal | aswanmi, NRC.

Your limt was 4 mlliremper year. Wat is the maxi num
dose you got?

MR, RENFELDT: I'Il trying to think. |If | look at the
cavities thenmselves -- | mean | don’t remenber the exact conversion, but
converting 100 nmillion pico-curies per liter of tritium probably 1,000

2,000, maybe 10,000 mllirem per year, | don't renenber, and that’'s just
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tritium

MR NALLASWAM : kay. Thank you.

MR. NI CHOLSON: Norm Ei senberg.

MR, ElI SENBERG  Nornman Ei senberg from NRC

In calculating the 4-mlliremlimt, do you assune that the
receptor drinks the concentration that’s in the aquifer, and do you nake
any allowance for the |ikelihood that, in such a dry area, in order to
get usable quantities of water, you would have to punp in fresh water,
as well as -- or drawin fresh water, as well as the contam nated pl une?

MR, RENFELDT: Do you want to answer that one, Barb?

MS. DESHLER. The State of Nevada considers the ground water
to be the receptor. |It’'s kind of a strange concept. So, no, we don't
i nclude any other ground water than that.

The water that’'s ingested is the water we're nodeling.

MR. NI CHOLSON: Any ot her questions?

[ No response. ]

MR, NI CHOLSON: Ckay. What we’'ll do, then, is we'll break
for lunch.

When we reconvene, if the people at the table now woul d cone
back and sit at the table, Dr. Ralph Cady will lead us in a group
di scussion. If we could all get back here pronptly by 1 p.m, we'll
start the group discussion, and then we'll have a break and we’' |l have
anot her group di scussion.

Those people fromindustry that want to nake sone statenents
this afternoon, extended comments, please cone and see ne or Dr. Ral ph
Cady during the lunch break. W' Il neet together at one o’ clock.

Thank you

[ Wher eupon, at 11:45 a.m, the workshop was recessed, to

reconvene at 1:00 p.m, this sane day.]
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AFTERNOON SESSI ON
[1:10 p.m]

MR NI CHOLSON: W’'re ready to start now

For those of you who have been paying attention to what’'s
out on the desks, we have quite a bit of material out there, but we're
trying to nake nore copies.

For those of you who have been keeping track of the
hand-outs, we have run out of a few, so we're nmaki ng sone nore, and
hopefully we'll have all those by the next break, and then we have two
presentations, Ken's and Shlonp Neurman’s and al so Sanis. W're naking
copi es of those. So, we haven't gotten any of those yet, but those
shoul d be avail able al so during the break

So, if you just have the patience, we'll get those for you.

Al so for those of you who have been paying attention, there
has been a publication out there -- | don’'t know how many of you have
picked this up. |It's sone information fromthe NRC, and | asked Bob
Nel son to talk to you just briefly about what this docunent is.

Bob is Chief of the Special Projects Branch, Deconm ssioning
Branch, Division of Waste Managenent of the Ofice of Nuclear Materials
Saf ety and Saf eguar ds.

Bob?

MR, NELSON:. Okay. |If you haven't picked this up yet, this
is the first 10 nodul es of 16 for our Standard Review Plan for
deconmmi ssioning materials facilities. W’'re publishing it for review
and conment, and it’'s out on the table. Please pick up a copy. W're
interested in your coments.

It’s not conplete. As | nentioned, there's only 10 of the
16 nodul es. There was out there also a one-pager on the status of the
nmodul es and when we expect to conplete it.

The other six we hope to have up by the end of July. W
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probably woul d have nade the end of June if it hadn't been for sone
vacation schedules. So, we're pretty close to conplete on the SRP, with
one exception.

I want to just discuss a few of the nodul es with you, so you
have sonme background on this.

First of all, the Standard Review Plan is intended to
provi de gui dance to the staff on what they need to do in reviewing a
deconmi ssi oning plan or other decomm ssioning subnmittal, and clearly, it
can be used by licensees in preparing a plan, because it pretty well
| ays out what we expect to see.

As | nentioned, the 10 nodul es we have up are on this sheet.
If we need to nake nore copies of this, we'll have that done.

The two that 1'Il talk about briefly, that we've already
devel oped, are the facility description, which is nodule three, and the
alternatives to decomm ssioning, which is nodul e six.

Modul e three, if you read it, requires a rather |arge anount
of information, but if you read the explanatory note, it's really a
wor st case requirenent.

It is tailored to those sites that have contani nation at
depth, that have ground water contam nation, and are going to require
sone pretty extensive site-specific nodeling.

So, if you'reina-- ultimtely, when we publish the -- go
final on the SRP, we'll have a little bit nore guidance in there about
what you need to supply if you're not in that case, but as you're
readi ng that nodule, the SRP, understand that it's kind of a worst case
situation.

The other nodule | wanted to explain briefly is nodul e six,
which is alternatives.

Now, this nodule will only apply if you're applying for

restricted release. So, if you're in an unrestricted rel ease node, you
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can ignore nodul e si x.

Modul e six is intended to supply us with the additiona
information that we woul d need to devel op an extensive environnental
assessnent or, if the need dictates, an environnental inpact statenent,
wi t hout comi ng back and asking you for a separate environmental report.

So, the conbination of nodule six in conjunction with the
other information that we've outlined in the SRP should suffice for
meeting both our safety requirenments in Part 20 and our environnental
review requirenments in Part 51.

So, that’'s a short explanation of those two.

What we haven't rel eased yet is the dose nodeling nodul e.
One of the reasons we haven't is because we're still discussing that,
but we will have a prelimnary nodule on that out by the end of July,
but it will only address screening.

You m ght ask why do | have to do any nodeling if |’ m going
to neet screening criteria. Well, you don’t have to do any nodeling,
but you will have to justify your source termand the fact that your
site conditions neet the conditions for screening. So, it's pretty
sinple if you're in a screening situation

The conpl ete nodul e, dose nobdeling nodule, won't be
avail able until sonmetine next year, after we' ve concluded all these
wor kshops and gone back to the table and deci ded what’'s needed for
site-specific nodeling.

Any questions on the SRP?

Yes, sir. | think | know what yours is going to be, but go
ahead.

MR GENOA: Yeah. Paul Genoa with NEl.

There was sone confusion on our part as to whether it was
applicable for reactors or whether portions of it would be, and | guess

-- ny sense is 1700 covers our |icense termnation plan, and we have
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ot her guidance, but |ooking at final surveys and dose nodeling, | nean
do you envision that there will be guidance in here that we shoul d pay
attention to and coment on?

MR NELSON: |'d say yes. Exactly which pieces |'mnot sure
of. Probably the two that you' ve nentioned are good ones. O course,
you won't see the real dose nodeling piece until, you know, next year,
but the survey nodule is -- if you're famliar with Marsum it’'s just --
it identifies the various types of surveys, and it references Marsum

We've tried to not duplicate information in the SRP, use
ot her standi ng docunents, and refer you to those, rather than pull stuff
in and make the SRP even larger than it already is.

Yes, sir.

MR VWHI TNEY: M ke Wiitney from Mai ne Yankee, just follow ng
up on Paul’s coment. | was wondering how this SRP for things like the
survey conpare to the 1700 and the 4006 stuff for reactors.

MR NELSON. |'d say that they probably get into nore detai
than -- I"'mnot as famliar with 1700 as | am 4006, but clearly, it
provides a |ot nore detail than 4006 does, and it's intended to be that
way, and | suspect it probably provides nore detail than 1700.

If you don't renenber to pick up a copy, it’'s on our
web-site, and the web-site’'s also identified on here, as well.

Wiile | have the floor, I'"mgoing to put in a plug for
another topic. |If you' ve been following us on the -- our work on the
cl earance rule-naking, we are in the very prelimnary stages of a
rul e-making to establish clearance |levels for residual radioactivity and
equi prment and materi al s.

We're going to have our first workshop on that topic on
August 4th and 5th in Chicago. W have just published an i ssues paper
It’s now on our external web-site. It just went up today, | think. So,

we encourage you to pull that down and read it over.




© 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

330

That's going to formthe basis for our discussions at the
wor kshops. Also, we're going to put out a adninistrative letter, which
will forward the issues paper to the |licensees, and al so have a Federa
Regi ster notice out by |ate next week.

So, if you're interested in that topic, | encourage you to

take a |l ook at that issues paper and come to our workshops.

The ot her workshops will be in San Francisco and Atl anta,
and if you're interested in those dates, | can get themfor you, and
then our final one will be here in Novenber.

Any questions on that?

MR. NI CHOLSON: Thank you very nuch, Bob.

MR. NELSON. Thank you.

MR NI CHOLSON: Really appreciate it.

Ckay.

What we plan to do this afternoon is -- the people who gave

the tal ks, the presentations this norning, are at the table, and we
would like to go through a series of discussions.

It's called group nunber five, and you have in your program

at the end, if you |look at discussion group five on page -- let’'s see --
it's on page six. Dr. Ralph Cady will lead this presentation
We' || spend about 45 m nutes or so going over these

questions and aski ng the speakers and people in the audience if they
could give us sone insights into these questions dealing with ground

wat er nodeling rel ated dose assessnents in which we | ooked at real case
exanpl es using things |ike TRACR3D or other codes to | ook at detail ed
ground water flow and transport and putting into dose concentration.

Then the other thing we're going to do is, after the break,

we' Il then call on Henry Mdrton to say a few words, and then we’'re going
to go through the renmi nder of the questions that we weren't able to

cover in sessions one and three.
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So, that’'s the gane plan, and we hope that, by the end of
the break, we’'ll have all the docunents, all the hand-outs out on the
table, and hopefully then we can adjourn as planned for at five 0o’ clock.

So, I'Il turn it over to Dr. Cady.

MR VWHI TNEY: Wbuld you be willing to entertain a question
before you start? | was just wondering if it would be possible to put
the answers to these questions in context, perhaps in two ways.

One, how woul d the answer be interpreted by a licensee who's
trying to deconm ssion today, using the tools available today, and
second, what part of your question is nore of theoretical, we should do
nmore work in the future, so that we understand, you know -- we're able
to put your answers in context in a usable way.

DR. CADY: GOkay. |In order to do that sort of thing, the
sort of tools that are being used today are RESRAD and MEPAS. So, do
have that luxury? | hate to di sappoint these fine people.

MR NICHOLSON: | think what we will do is we will let the
speakers try to answer the questions to the best of their ability, and
then I think Ral ph can call on people |ike Gene Whel an and Walt Bayel en
and ot her people to also bring the issue back to home with regard to
what we consider the nore conventional dose assessnent codes, but we
will try to give that perspective in our answers, if possible

MR VWHI TNEY: Thank you.

MR, NI CHOLSON: Ckay.

DR CADY: GCkay. |I'Il start out probably with Sam because
his -- the TRACR3D stuff sounds, to ne, relatively new. 1Is that
correct? Wth the chenistry, the nore sophisticated chemstry in there.
Has all that stuff been benchmarked and so on and so forth?

MR LEE: Okay.

You want to see, particularly for nunber one, what kind of

testing is appropriate for the ground water nodel using dose assessnent,
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and for this kind of problem first one, it seens to nme | renenbered
yesterday that is -- Carol, EPRI, was tal king about based on DandD and
RESRA, and she identified sone of the key paraneters in the ground water
nodel , and so, in that case, 1'd like to continue based on TRACR3D, can
we identify the same kind of key paraneters used for the -- just like
she identified.

| think that's probably very useful to try to identify
simlar -- or identify the paraneter used for the dose nodels, and |
think that is very crucial to see which paraneter is inportant, and the
second question is -- | don't know -- do you want ne to answer all the
questions?

DR CADY: No, just question nunber one.

MR LEE: Okay. | think that's it.

DR CADY: | got fromyour response that you sort of expect
these people, the licensees, the users of these codes, to be doing this
sort of benchmarking or testing. |Is that a correct interpretation of
your response?

MR LEE: | think so. Probably TRACR3D, at this nonent, |
think is one test that our ground water nodel -- we can use that as a
benchrmark testing, that's true

DR. CADY: (kay.

How about Ken? Can you address --

MR. RENFELDT: Yeah. | guess I'll cone at this froma
di fferent perspective.

When | think of, you know, pedigree or benchmarking, what
I"mthinking of in my mindis that the code is doing what you expect it
to do, and ny expectation is that that would not be the |icensee's
responsibility, that if RESRAD i s being proposed as the tool, that
sonebody has al ready checked and conpared its ground water predictions

agai nst analytic solutions that are appropriate, sane assunptions, and
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show that, in fact, it does what you're asking it to do

Now, you can argue whether the assunptions are appropriate
in the nodel or whether they go far enough or they're too restrictive,
but as far as just testing or benchnmarking, at least fromny
perspective, just denobnstrating that it's operating properly, and that
shoul d be the code devel oper’s responsibility.

DR CADY: GCkay. |In the case of the code that you sel ected
for the NTS work, there’s a clear history. Not only have you used it
before, but there al so has been an established pedigree in sone fashion

MR. RENFELDT: One of the restrictions we placed on any code
that we use is that there is a long history and a pedigree. SWFT has
gone through nmany generations of testing against analytic problens. So,
we won't use a code that hasn't been through a careful docunentation,
testing process.

DR CADY: Okay. Let's say, for your site, you want to have
sonet hing tweaked in that code. Towards the end of the question, what
sort of criteria would you use to establish this pedigree? |s there
sonet hing that cones to m nd?

MR RENFELDT: Well, if you're going to go in and nodify a
code, then at the very least, you have to go back and run the test
probl ens that have previously been run to show that any nodifications
made don’t change the outcone, and then, if you ve added a particul ar
feature, then you'll want to test that feature against some other
benchmark, typically an analytic solution, but if that’'s not avail abl e,
then you coul d go agai nst another nunerical code that has previously
been benchnar ked.

But any tinme you nmake a change to a code, you really do need
to go check that you haven’'t inadvertently changed sonething el se

DR CADY: GCkay. | may take this question and interpret it

alittle bit different from Barbara
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| assunme that HSI GEOTRANS is working for you. |Is that
correct?

MS. DESHLER:  Yeah.

DR CADY: Well, I'mtrying to put a different hat on you,
then, or at |east put a hat. Sonmehow you are relying on a pedigree,
woul d guess. Since | don't know what your role has been in this, |I'm
putting the hat of being the contractor and them bei ng the subs.

So, you've got sone sort of an established -- if you wish to
play that role, then not only is the code benchmarked, pedi greed, but
the contractor is -- also has a pedigree of sonme sort, and certainly,
CEOTRANS has been around for a nunber of years, and has an established
pedi gree.

What sort of things do you | ook for as neeting these
criteria?*

M5. DESHLER. Well, | think you had a good point there about
the pedigree of the contractor, because that’'s why they're on the team
Their reputation was one of the reasons we got the contract. So, that's
a good begi nni ng point.

The entire project has a huge review process. Ken talked
about the internal and external peers. There's also a technical working
group with experts fromthe national |aboratories and USGS.

So, there's a constant process, not just for this nodel but
for everything that’'s done on the project, and a | ot of feedback on
whet her or not we're doing the right thing. Certainly, none of those
peopl e are shy about letting us know.

DR CADY: OCh, yes. | nean | know that, in the nodels that
|"ve used, you can certainly msuse a nodel quite easily. So, the
nodel er’s pedigree is critical, also.

MS. DESHLER. Right. There isn't any such thing on this

project as a nodeler being able to do sonme kind of review and get away
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with it, because there are enough other people.

DR CADY: GCkay. Good.

MR. LEE: And another thing I'd |ike to point out to the
audi ence -- for exanple, at the Fernald site, we did have another -- a
contractor who used another kind of nodel, called a 13DF, and | did
conpare with -- those nodel with the 13DF nodel result and the TRACR3D
result, and we did a very good conparison, very simlar result.

The only thing the 13DF cannot tackle is the unsaturated
zone. They only treated a waterfall only at this point. So, even we
get a very good agreenent between the nodel result, but the node
itself, the TRACR3D, is a little bit nore superior than the 13DF, but ny
point is, at a particular site, we shouldn't be restricted to only one
nodel .

If we can have nore nodels to do the sane type of thing
that is nore appropriate to see which nodel is really doing a good and
better job

DR CADY: GCkay. Thank you.

Manuel , would you care to address this question relative to

MR GNANAPRAGASAM  Ri ght .

DR CADY: How about RESRAD off-site?

MR GNANAPRAGASAM  (Okay. RESRAD off-site is still in test
node, so it has not been verified agai nst anything el se.

DR CADY: GCkay. Could you address the steps that you're
goi ng t hrough?

MR GNANAPRAGASAM Wel |, typically, verification, we don't
do it ourselves, because we need sonebody who is not already involved in
it todoit. So, when the tine cones to do it, we contract it out to
sonebody el se over whom we have no influence, so that they can test it

out and see if it is wong and it is right.
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So, that’'s what happened with RESRAD, it was given out to
sonebody el se, and they conpared our results agai nst the other
i ndependent results, hand cal cul ations, singular nodels, whatever, and
when there were discrepancies, they canme back to us and said, okay, how
do you explain this, and they had to say, well, you did the wong thing
or there was sonething wong with our nodel and change it.

I think, for RESRAD off-site, that's still sone ways off,
it's not going to be happening right now

DR CADY: GCkay. Can you give our colleagues sone sense for
when that will be conpl eted?

MR, GNANAPRAGASAM | really don’t know.

DR CADY: GCkay. Do you care to address RESRAD on-site as
far as the ground water nodel ?

MR, GNANAPRAGASAM  Yes. As | said, that was benchrarked --
verified. It was verified, | think, three or four years ago. |’ m not
sure of the exact tinme. They checked to see that we were doi ng what we
said we were doing, not necessarily whether it was right or wong, just
to see whet her our coding was doing exactly what we said we were trying
to do, and | think that’'s all verification is. |It's not saying right or
wr ong.

And we have done a fair amount of benchmarking, and all that
said is we are doing the sanme thing that sonmebody el se is doing, again
not whether we are right or wong.

| think that's a caveat that applies to everybody. W can
conpare nodels and say this or that, but it doesn’'t say that we are
right or wong.

DR. CADY: (kay.

CGene, would you care to address MEPAS?

MR, WHELAN:  Gene Whel an

MEPAS -- we have a certain protocol that we follow with
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MEPAS. The first thing we do is we devel op a requirenents docunent

whi ch states exactly what the nodel or systemis going to do. Then we
have a desi gn docunent that we develop that identifies exactly how this
systemis going to neet the requirenents, and then we develop a

speci fications docunent which states exactly how we’'re going to neet the
design, and then if we have to devel op a new code or nmake nodifications
to a code, for exanple, those nodifications are inplenented based on
those three docunents.

We then go through a detailed testing procedure by the
peopl e that do the devel oprent.

That's then turned over to i ndependent people in our |ab,
who had nothing to do with the devel opnent, and they go through a
testing procedure thenselves, and as Manuel noted, they usually cone
back and say you did not neet this requirenent or you say it can do this
and it doesn’t do this or there is sone sort of discrepancy and that has
to be worked out, and all of that now gets docunented.

We al so go through a benchnmarki ng procedure with other codes
or simlar code or results that have been published in the literature by
other codes that are sinmlar.

It's fairly extensive, to a certain degree, very nuch like
some of these other nodels.

DR CADY: GCkay. So, the testing procedure wth outside
folks, the lab, that's iterative?

MR WHELAN: We actually use people within the |Iab but who
-- people who are not associated at all with the devel opnent of the
software or the devel opnent of the requirenments, design, or
speci fications.

DR CADY: GCkay. |If | find a problem if |I'mone of those
testers, | find a problem | annotate it, send it back to you, you tweak

the code, do you send it back to ne for final testing?
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MR WHELAN: Yeah. |f you were one of the testers, yes, we
woul d send it back to you to see if it net with your approval, that is
correct.

So, that is -- and we have put together that particular
protocol we started |ast year in terns of -- because of the frames-type
work that we were doing with nmultiple nodels, etcetera, and it seens to
be working very, very well.

DR CADY: GCkay. Good. Thanks.

Valt?

MR, BAYELEN. Walt Bayel en, Sandi a Labs.

For the DandD code, we do have in place a QA programthat
i ncludes a docunent of requirenments, definition, test plan,
speci fication of test problens, and docunentation and execution of those
tests and also a version control for the code and a nmechani smfor
notifying users of updates and capturing any problens that they identify
with the code and then notifying themof nodifications to the code that
m ght result fromthat.

I"minterpreting, | think, question one as being prinmarily a
QA issue, and as far as just the thoughts on what |evel of pedigree or
benchmar ki ng are appropriate, again, that seens an NRC policy decision
to sone extent, but it seens that a version control is perhaps a
critical part of that, so that it’'s possible to identify the specific
code that was used to do a specific calculation

So, it would seemthat that would be a mininmal requirenent.

DR. CADY: (kay.

In yesterday’'s session, | nentioned sonething about Shlonp’s
un-ease with codes that don't provide sort of concentration at a certain
poi nt or whatever, and DandD certainly does not spit that sort of stuff
out so that he could get that ease for concentrations in ground water at

-- within, let’'s say, the aquifer, if we want to call this bucket an
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aqui fer.

In your testing, was that sort of stuff done internally?
Because as a user, | don't see that stuff, and | really can't see it, so
| can’t test it.

MR, BAYELEN. | guess, as a software question, it seens to
me the critical question is does the code inplenment the equations that
are clained to be inplenented, and | guess the sort of validation
question is a very interesting question but perhaps a separate question
do the equations that you have inplenented, in fact, reflect the system
in away that's appropriate for the decision you' re trying to reach?

So, there are no recommended calibration procedures, for
i nstance, with the DandD code, as its intention is not to reproduce
ground wat er concentrati on.

DR. CADY: GCkay. Thanks.

Is that the sort of response that you were | ooking for from
the user codes? Okay.

MR THAGGARD: | think it gets back to, again, justifying
the nodel for your particular site. COobviously, one nodel is probably
nore representative of your site than the other, and so, from our
perspective, | think we would be mainly interested that the code that
you use has the proper pedigree.

So, obviously, if you re devel opi ng sone new code, then
you're going to have to nake sure -- we're going to have to have sone
confidence in that code, but assuming that it has the proper pedigree,
then the question is does the nodels in that code represent --
appropriately represent your site, and so, it gets nore into, you know,
justifying the code versus your particular site, the features of your
site.

MR EID: | would like to add to this, too. It is -- the

difference is not just only the nodel. The differences also will be in
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the input paraneters for the nodel. It depends on what kind of
par armet ers you have

One of the reasons that we find differences between DandD
and RESRAD i s because of the input paraneters. The approach for DandD
for exanple, takes -- it force the code to select certain paraneters,

and if you | ook at those paraneters, you will find they are very highly

conservative. |If you go to RESRAD, then you input the same paraneters.
So, these great differences that we saw yesterday will be

mninmzed drastically, and the difference will be not as great as we

t hi nk.

So, the paraneters, they are so inportant, and these
di fferences that you find maybe is not, indeed, in the nodel, maybe,

i ndeed, in the input paraneters. That's one thing you need to be sure
about .

| f DandD conceptual nodel does not fit your site, there is
no reason to use DandD code; you could use other codes.

Also, we'll entertain using -- for site-specific analysis,
we will entertain using any code that you select, but you need to
defend, of course, use of the code, the conceptual nodel of the code, is
it conpatible with your site and the input paranmeters that you have, are
they conpatible with your site-specific conditions.

MR. MEYER | can nake a further comment there. Froma
nodel er’ s perspective, if | was running one of those or both of those
nodel s and got different results, the thing to do, the approach to take,
is to ask yourself why the nbdels are producing different results

Is it because of the inmplenentation, is it because you use
different paraneters or the paraneters are represented differently?

If you can't explain the difference, then you' re in trouble,
but if you can explain the difference, then you can resolve the

difference. But in order to get to that explanation, you have to be
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abl e to understand how the nodel s are naking their cal cul ati ons and what
exactly they represent.

MS. POTTORFF: Elizabeth Pottorff, State of Col orado.

Coming at this frombeing a ground water nodel er, you
actually need to be able to defend your nodel in a |legal sense should it
ever go to court.

Every single part of that code shoul d be defensible and
docunmented and tested. Qherw se, you could be, you know, up the creek
wi thout a paddle with your estinates.

DR. CADY: Thank you.

Gene.

MR, WHELAN:  Gene Whel an

I"ll just note that |'ve been involved in a nunber of
benchmar ki ngs, and | know Enmanuel has, too, and sonme of the other
peopl e here, and one thing that we recognize in these benchmarkings is
we can input to the nodels all the sane data, we can | ook at the
formul ations and think that all these nodels are the sane, but what we
find out is that they end up with different results, because the
nodel ers t hensel ves, when they wote the code, inherently build into the
code the things that they feel are representative of what the nodel
shoul d do, and nany tines, that’'s not included in the docunentation.

So, it doesn’t surprise ne at all that you could take two
separate codes with the sane nmat hematical fornulations, which |’'ve done
and run themand get two different results, several orders of magnitude
di fference, and then when we went in to ask the question, as Phil noted,
why, it was because the nodel devel opers had inherently put in sone of
the things that they wanted to see or have that code do, thinking that
everybody el se was doing it, too, and in fact, people did it
differently.

So, if you get different results, | would seriously consider
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asking the question, why am| getting different results?

DR CADY: But if Gene Welan wasn’t out of breath, he'd
probably al so say does it nmake a difference in your final decision?

Al right.

We already tal ked about unnecessary conservati sm or
i nappropriate optinismyesterday, | believe, but there nay be sone
el enents of the ground water nodel that, as Gene alluded to, there’'s
stuff that’'s hidden within these nodels that nmay introduce or contribute
to inappropriate either conservatismor optimsm

How about our panel ?

Ken?

MR, RENFELDT: This is particularly difficult, | think.

One of the approaches that we're using on the NTSis to
bring people in Iike Shlonbo Neurman, | ook at our nodels, not at the
codi ng, necessarily, but at the kinds of assunptions we nake to
i npl emrent the nodels, and ask them as our external peer reviewers, does
that nake sense to you?

Sonetines it’'s very easy to get caught up in the nodeling
process and begin to nmake assunptions so that you can make progress, and
it's always hel pful to have sonmebody coning in behind you, |ooking at
t hose.

So, that's, in part, one approach that we' ve used, and al so,
I think, as soneone el se nentioned, sone of the questions of whether the
conservatismis unnecessary or inappropriate cones fromthe regul ators.
It may not necessarily be a nodel er’s deci sion.

DR CADY: GCkay. You also nentioned that you're only
dealing at this point with the saturated zone

MR, RENFELDT: Yes.

DR CADY: You've made a fairly explicit statenent that this

is what you're ignoring and you have a logic and a rationale for doing
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t hat .
MR, RENFELDT: Yes.
DR CADY: Sam how about at Fernal d?
MR LEE: Yes. Based on ny talk, | did very clearly nention

that the sinplification of the Kd, in this nonment, that nobst people use

an equilibriumassunption, and so, that is -- we have to carefully --
that kind of sinplification is appropriate or not. It depends on the
site.

If the site is very conplicated, involving chem ca
precipitate species, then the classical sinplification or the Kd,
equi l i brium assunption may not be appropriate.

So, that is -- we have to carefully to see that -- what kind
of approaches we are dealing with, and it depends on the site, and so,
at this point, we have to justify how conplicated of a site and what
ki nd of species we are dealing with.

MR. NI CHOLSON: Sam when you nade your presentation, |
thought it was fascinating. You were |ooking at 40 years of record.

You were | ooking at actual nonitoring data to sone extent. |s that
correct? To conpare these sinulations?

What ki nds of insights do you have with regard -- to
determ ne what was appropriate?

I nean do you want to look at a site in great conplexity, or
do you want to try to sinplify, and then how do you determn ne, based
upon your conparison with nonitored data, whether that sinplification or
going into greater conplexity is warranted?

MR LEE: At this point, for the Fernald site, we’'ve found
that we have to use conplexity as our nodel in order to really identify
t hat decomni ssioning, how nany years |ater we can clean the site

Based on the equilibriumassunption, we have to take forever

to clean the site. So, in that case, based on the non-equilibrium
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assunption case, and we can see that within 15 years, probably, we can

clean the site, and so, that kind of approach, we had to know ahead of

time to nmeet the criteria, the cost, how much we have to spend to cl ean
the site.

DR CADY: GCkay. So, that noves us into question nunber
t hree.

MR LEE: That's correct.

DR CADY: You've got a few years of record, | assune, of
operations at Fernald.

MR LEE: That's right. Question three -- that is what kind
of independent data we have to have. So, that's why it seens to nme we
have to -- additional data to identify if chem sorption is inportant or
not .

If it is inportant, then we can see that the non-equilibrium
assunption is appropriate for the site. So, that's why | think that is,
even for this nonent, the data we have is still not good enough

W shoul d have continued to nonitor that data we have in
order to identify how inportant is chem sorption at the site

DR CADY: So, am| correct in assuning that they are
punpi ng currently at Fernal d?

MR LEE: That's correct. They continue punping the -- at
the site, and they continue to -- based on the nodel result, they'd like
to identify where we have to drill, how deep we have to have and how
many wells we have to have in order to continue punp and inject back to
the well.

So, that is -- we both continued doing the nodeling study
and the decomn ssioning renediation, and both continue to do the
back-and-forth engineering to see, okay, this is a place we have to
drill another well in order to stop the plunme continue to nove forward,

that kind of stuff, that's right.
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MR BIRKLAND: Rich Birkland, Siemens.

I'"ma health physicist, and | deal nore with dose to people
than | do with environnmental -type things, but -- and realize we have a
bunch of nodelers here, but to nme, if you use a nodel and you expect it
to predict the right answer, |1'd be real skeptical of that.

You take any one of these internal -type doses and peopl e
will differ fromthat remarkably, and | would suspect that none of these
codes are really going to work. So, | don’t know exactly how you verify
them

What you're doing is giving your best estinate.

MR LEE: Yeah, but in order to answer that, we have to
continually conpare our nodel result with neasurenent data. That's why
we request at the site for the engineering to continue to get new data,
and then we can conpare with our nodel result and how this nodel is
doing. | did not show that conparison in ny talk, but | did sone
conparison with the nodel result with the neasurenent, and a certain
site, certain location, we did a very good job for the nodeling
conpari sons.

DR CADY: Walt.

MR, BAYELEN. Walt Bayel en, Sandi a Labs.

I"d like to just suggest that, in general, the answer to
question three is no in that you cannot collect data to confirma
particul ar ground water nmodel. | nean it’'s an endl ess process. There's
no way that a specific ground water nodel, | think, could be confirned
to sone arbitrary degree

So, it seens it's nore a question of dis-confirmng
al ternati ve nodel s.

So, the questionis, is there a viable alternative to the
cal culation you're doing that causes you to reach a different decision

and if the answer to that question is yes, then you can ask the specific
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question, what data would allow ne to distinguish one nodel from
another, but as far as pursuing a confirmation of a specific nodel, that
problemw ||l not stop

I nmean there's no stopping condition for confirmation of a
singl e nodel in general unless there's a specific alternative that |eads
to a different regul atory deci sion.

DR. CADY: kay.

Cene, do you want to address that? No. Okay.

Well, we’'ve nailed one, two, and three, unless the licensing
col | eagues have anything to add.

MR THAGGARD: | would just like to point out that, strictly
froma ground water standpoint, if we're only |ooking at the ground
wat er analysis, | think there's certainly sone data that could be
collected to confirmthe ground water analysis.

If you re tal king about doing a ground water flow analysis,
there’s a lot of work that’s been done in terns of validating ground
wat er fl ow nodel s.

If we |look at that question fromthe standpoint -- only from
a ground water standpoint, | think the answer woul d be yes.

When you start taking it into the real mof doing dose
anal ysis, especially when you're tal ki ng about dose analysis way out in
the future, then the answer is probably no.

So, | think it depends a little bit upon how you ask the
question and what tinmeframe you' re | ooking at.

MR EID: | would like to add that | think, when you answer
this question about validation of the ground water nodel, you need to
ask a question about the purpose of that nodel.

If you know in advance that the purpose of that nodel is for
screening, you should not expect that the results will be always, you

know, realistic, could be sonme conservatism but then the question is
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how nuch conservatismin that specific nodel to serve the purpose

If you find it’'s excessively conservative for your purpose,
this neans you need to think about other alternatives, and al so, we need
to think about these nodels, to | ook at the dose.

You do not | ook specifically at the ground water nopdel when
you use the dose in terns of the health physicist and in terns of
conpliance with the regul ati ons.

That is why you need to -- also to think about what is
enbedded in them nodel, also, variability of the sites.

So, for screening nodels, variability of the sites plays a
significant role in what you select and what kind of paraneter is
sel ected for that specific nodel, and they will, of course, inpact the
results of that specific nodel

MR, WERENGA: This is Pete Werenga, University of Arizona.

Maybe | didn't understand Walt’'s response conpletely
correct, but | thought that he said that independent data should not be
collected to confirmground water nodeling.

Is that what you said, VWalt?

MR, BAYELEN. Walt Bayel en, Sandi a Labs.

Yeah, | guess | was saying that, in general, the answer to
that question cannot be yes, because it -- | guess for two reasons

There has to be sonme stopping condition, sonme sufficiency
condi tion, because the process of nodeling confirmation can just go on
forever, and | guess the second argunent was that it is not possible to
uni quely confirma specific nodel, that the question of nodel
confirmation is really disproving a propose alternative, and so, it
seens a nore inportant question is not confirning ground water nodeling
but dis-confirmng, if you will, an alternative ground water nodel.

So, it's not that -- | didn't nmean to suggest that it's

never necessary to collect data for a ground water nodel, but the
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general answer to do we need nore data cannot be, in general, yes.
There’s no way of term nating the data collection process.

MR. W ERENGA: That seens to ne sonewhat of a vague answer.

I would, to sone extent, disagree with that, because no
matter whether it's for a specific nodel or for a group of nodels, as we
heard before, in many cases these nodels are used in the courtroom and
in other situations where you deal with stakeholders, and it’'s ny
experience that stakehol ders, people in the courtroomgenerally do not
have that nmuch confidence in a nodel or a group of nodels if it hasn't
been tested in a real situation, field situation, and backed up wth
actual data, and it’'s also ny feeling that we have a great deal of
nodel s, not just the ones that you're tal king about, also the ground
wat er nodel s, etcetera, and very few have been tested in the field under
adequate and controlled conditions, and there is a great deal of room
for inprovenent of adequately testing nodels before we use themin
situations of predicting, let's say, long-termor short-termevents, and
so, in general, Walt, | would think my answer to that question is yes,
you need independent data to confirm test ground water nodeling, in
gener al

MR, RENFELDT: If | could interject sonething here, also,
we've worried about this a great deal at NTS, and | agree with Walt, you
can never verify a nodel deterministically, for exanple, and | don't
know i f you recall, but ny last slide was nodel acceptability, which
means that we will go through a process to deternine anmongst oursel ves,
with our regulator, etcetera, whether the predictions are acceptable to
them or whether we have given them enough confidence to accept our
results. That doesn’t nmean we're asking themto say the nodel is true
it's verified. 1t’'s does the appropriate stakeholders agree that this
i s acceptabl e.

One net hod that we have thought about -- in our predictions,
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we include what you've tal ked about as a nean case or an expected case
and then a range of variability. W intend, | think, that we're going
to have to go out and collect sone additional data after the nodeling

One way to do that is to collect infornmation, either key
nodel assunptions, such as conductivities were supposed to be within
this range or hydraulic gradients are supposed to be in sone range
sonmewhere el se, we have a range of predictions, we go in and we collect
data, and before we collect that data, we go in and sit down with our
regul ators and say | said conductivity is going to be between one and
four, and you' ve seen ny predictions at one and four, if those are
acceptable and | go in and neasure a value of three, we're okay. If |
go in and neasure a value of 10, |I'moutside of ny range, and we woul d
reconsi der what |’ m doi ng.

So, | don't ever verify to a particular value, but if |I've
bounded ny cal cul ati ons and then can show by appropriate data collection
that data points fall within the bounding range, | get greater
conf i dence.

At sone point, it beconmes a negotiation. It is iterative,
and you end up negotiating with the regul ator or whoever to say, you
know, when am | going to have enough data? |’'ve shown you six tinmes now
that | fall within ny predicted range. How nany nore tinmes do | have to
prove it to you?

But you'll never prove to anybody that | can tell you the
concentration 75 feet away. | can bound it for you, if that bound is
accept abl e.

MR EI SENBERG This is Norman Ei senberg from NRC

First of all, I want to, with all due respect, take issue
with Walt Bayel en.

The NRC staff has spent a lot of tine thinking about the

i ssue of how nmuch confidence is needed in nodeling and how you go about
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achieving it, and | think our approach would be very pragnatic, and

al though | think what Walt said, in an absolute sense, is true -- that
is, no scientific theory can ever be proven, all we can ever do with
scientific theories is disprove them and you get nore confidence in a
scientific theory if you disprove alternatives, that’'s not necessarily a
real practical way to approach things here.

We have witten a recently published NUREG with the Swedi sh
regul ator, SKI, on confidence building in perfornance assessnent nodel s
and approaches to it, and that tends to al so be very pragmatic.

There are really two issues here, | think

One is should you use additional data to help confirmthe
validity of ground water predictions, and it depends, of course.

If you have a very sinple situations and you use
denonstrabl y boundi ng or conservative estimtes, then you probably don’t
need to do that.

If you have a very conplex situation and you're close to the
regulatory limt, additional infornmation that hel ps build confidence in
the result that you have obtained is, of course, useful, and | don't
think, for exanple, in the case of Fernald, that if you could use the
nodel to predict what has happened so far as a way to confirm your
predictions for the future -- that would be a good thing to do.

That woul d hel p give confidence that the regul ator needs
that you shoul d proceed on that course.

The separate question is, at a particular stage, do you need
to go out and get this additional data with the correspondi ng expenses,
is a much tougher issue, and |'’mnot sure -- you know, that would have
to be decided on a case-by-case basis.

But | guess nmy bottomline is | don't see the NRC staff
rejecting this kind of information. |In fact, | think we would wel cone

it, but 1'"'mnot sure that we would denand that it be obtai ned.
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MR LEE: But another conment -- nore data is better for
nodel ing, no matter what. |If you can use that data, additional data,
and it's good for the validation or good for the input, the nodel.

So, | always encourage to have additional data, even
i ndependent of any other kind of data. | think that always is usefu
fromthe nodel point of view

MR NICHOLSON: If | could nake a comment on that, we were
involved in an international project called InterVal, and your comments
are appropriate if the data is extrenely rel evant.

We had test cases in InterVal in which there was a
trenendous anount of data collected, and during the course of it, even
nore data was collected, and unfortunately, people becane confused, and
there was so nmuch information you really |l ost the point of what was
goi ng on.

So, when you collect the data, it has to be focused on what
your objective is and what those rel evant paraneters are.

You can use -- as Dr. Neuman said the other day, you can use
many di fferent nodels or even the sane nodel with different
interpretations to cone out with the sane results.

If you collect tons of data, it doesn't necessarily narrow
it unless the data is collected using a special design to help do the
conparison that Walt Bayel en di scussed or to devel op the confidence that
Normis trying to el aborate on.

So, | don't think nore data is necessarily correct, but a
focused confirmation programin which that data hel ps to devel op
confidence is extrenely val uabl e.

MR LEE: Yes, | totally agree with you. That's right, yes.

| pointed that out in the talk. Specifically for the chem sorption, we
like to have that fromthe nodel to know which specific data we want to
col l ect.
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MR GEE: d endon Cee, PN&L.

I think there’'s a danger in the plug-and-play nodeling that
we' ve heard about the |last two days, and that is, since there are
readily available surrogate data, to sinply grab it and use it, and that
danger | eads people to surprises, and the ground water often is full of
surprises, and the case in point is observations at Hanford, where
contam nation of cesiumwas deeper than expected and led to wild
conclusions that the french fries growing along the river would be
contami nated with cesiumin future generations because sonebody found
cesiumat 120 feet when it should have been -- if they had used the
avail able data sets in predicting cesiumdistribution coefficients,

Kd's, of any kind of nornmal expectancy, if you had used PDFs or other
ki nds of distribution and picked the nost extreme, you would still not
have predicted the observed cesiumdistributions, and so, all the

pl ug- and- pl ay nodels, all of the screening nodels, all of the nodels
that were used in the EIS statenents for the waste renedi ation
under-predicted the cesiumdistributions, and it was |argely because
there were not data, site-specific data for the cesium

There are other stories. It turns out that, with some
addi tional geo-chemistry, that it’s a unique situation and that the
cesiumactually is tightly bound, and it isn't going to course through
the ground water to the river and end up in your MDonald french fries.

| don't think that’s the answer, but it |ed people to | ook a
little nore carefully at processes and other things that put the cesium
where it was, and there were a nunber of reasons for that. |It’'s stil
bei ng sorted out.

But | think to -- the tendency is to take default paraneters
and use them sinply because either we're too lazy or we're not sensitive
to the site-specific issues, and it’'s often that naybe a conbi nation of

both, but the readily avail abl e plug-and-play nodels tend to allow you
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to go to these default paraneters, which often are not reflecting the
site-specific physical chem cal processes that are actually noving the
contam nants through the ground water, and | think that's the danger,
and | think that's the reason that you have to have -- maybe NRC

shoul dn’t specify the nunber of data points or when to stop collecting
data, but it should at least require the |icensee or whoever else is
collecting the data to justify the use of the default nunbers.

I think that's one of the issues that ought to be enphasi zed
r epeat edl y.

MR EID. | would like to add to this, you are absolutely
right.

I will assure that that's what we'll be |ooking at, is the
rational e for selection of the paraneters, and we do not assune that the
licensee will use a code and input directly whatever the paraneters
there without |ooking at their site-specific conditions.

W have two cases.

A screening case, we do assune, you know, sone assunption
conservatismin the code, so we will not | ook at the parameters for
screening cases. That's why | would like to see if sonebody cones to us
and say the current code is not substantially conservative in certain
cases, would like to let us know about it.

For the site-specific cases, definitely we will not accept
just the paraneters to be input, you know, based on the default unless
they are expl ained, unless they are justified.

MR HAMDEN: It seens to ne, you know, everybody here nust
realize the |ack of confidence or the uncertainties that we have with
nodel s, and that’'s clear, everybody knows that, and what's puzzling to
me is that nobody is nmaking a distinction between new sites and sites
that are al ready contam nated

Wth new sites, it's appropriate and, in fact, necessary to
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use nodel s, because it’'s the only tool that we know at this time, |ike
performance assessnent of the high-level waste program for exanple.

But for contami nated sites, why are we so nmuch into nodel s?
The standard i nvolves a point of conpliance and a concentration in the
ground water.

It is a ground water standard, yes, but nothing’s wong with
it, because in this way we avoid all these uncertainties about nodels,
and if you don't |like the conpliance at the nore difficult sites, the
probl ematic sites, you can nove your point of conpliance further, but
still, it's a point of conpliance, it’'s a concentration of ground water,
and you have to deal with the uncertainties that you have wi th nodels.

In deconmissioning, | find surprising that, at
deconmmi ssioning sites, which, by definition, are already contanm nated,
you are so much into nodeling.

MR LEE: Can | just conment on this question?

At the Fernald site, for exanple, we are using a
punp-and-treat. So, in that case, we have to know how nuch punping rate
we' d |ike to have.

So, in order to answer that, we have to use a nodel to
determ ne what kind of punping rate we use in order to neet the criteria
to punp, the actual punping rate.

So, that is the way we have to use nodel. It doesn’'t nean
that, if it’s contam nated there, we don’t use nodel

So, that, it seens to ne, is not the way to avoid the nodel.
It depends on the site. In the nodel, we do have the punping rate to be
input as a very inmportant paranmeter to deternine where and how rmuch --
how nany wells we have to use in the nodel

So, those things -- we have to consider that. That's why we
have to continually -- during the decomn ssioning period, we still have

continued to use our nodel to do the things we want.
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MR. HAMDEN: Sam | grant you that, but that's a very
limted use of nodels, and what we have been hearing today, the
uncertai nty about nodels, you know, about another aspect of nodeling,
the prediction and what's going to happen, the dose in the future, and
whether it will meet the standard or not.

It’s not so much, you know, the things that you nentioned.
That's fine. That's justified and fine, but what we are tal ki ng about
is the dose and neeting the dose standard at these sites. That's the
problem right here

DR CADY: | think we' ve beaten this to death.

Henry, do you have sonething you'd like to present? And
then we can continue with this after the break

MR MORTON: My comments, | think, will be fairly brief and
will deal with the inplenmentation.

Basically, we've just had a good di scussion, in general
that relates to the first question, and after this general discussion,
think this question basically boils down to one of essentially then
asking, in essence, what will be the Standard Review Pl an for
acceptability of an alternate nodel and the application of that
alternate nodel in a particular site-specific case.

The second point basically is that -- the point would be
that, when we recognize that the user will always be responsible or
burdened with showi ng that the conceptual nodel, his conceptual nopdel of
his site, and the nathematical nodel are conpatible or that the
mat henmati cal nodel represents the conceptual nodel reasonably well --
given that, it would be hel pful, over tine, as the agency works these
cases, if you could cone to recogni ze or kind of |et us know which of
the mathematically coded nodel s or prograns and nodel s you consider to
be generally acceptable given the licensee’'s burden to show that the

conceptual nodel and the mathematical nodel are conpati bl e.
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Beyond that, sonething that is perhaps a little bit nore
functional or housekeeping or nechanical in nature is that, once the
ground water nodeling is done -- that is, the estimates of the future
ground water concentrations -- then we need nmechanically to carry this
through with the renai nder of the pathways analysis to get the dose
estimates for all pathways, and there's nechanically sone things that
are needed there.

First, when we think in terms of RESRAD and DandD as the
vehicle for the remaining pat hways, we need nechanically a way to be
able to enter these predicted or estimted future ground water
concentrations and nuclides into those codes so that they can be
conbi ned with the remmining pathways, so the total estinmates for al
pat hways can be nmde.

Now, the good news here is that DandD has been coded in such
a way that you can get soil concentrations and can get drinking water --
concentrations fromthe drinking water pathway, and the question -- and
the apparent additional need is to be able to turn or toggle on or off
the ground water -- I'msorry -- the remaining pat hways downstream of
that point at which we're predicting the concentration, so, for
i nstance, that we aren’t necessarily forced to estinmate the dose from
irrigation water or dose fromfish if, indeed, those pathways don't
exi st downstream of the point at which the alternate ground water nodel
estimtes the concentration, and so, |'’mnot aware that RESRAD wi |
handl e this kind of thing, and so, that would be a need for RESRAD to be
altered to allow one to input nuclide concentrations in water that are
calculated or estimated from sone di fferent approach, even if they m ght

be environnmental measures and not necessarily predictions from nodeling.

Overall, in order to better understand what’'s going on in
the nodeling, | think we need to be able to toggle each of the pat hways
on or off in RESRAD, as we're able to do with -- I'"'msorry -- in DandD
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as we're able to do with RESRAD, and that would |let us be able to study
what's going on and |l earn nore of what these nodels are telling us on a
pat hway basis and not have to try to unravel them from sone kind of
sensitivity study that forces us to | ook at one dose for all pathways,
and then, finally, in order to understand what's going on better, DandD,
particularly, needs to list, whether it’'s tabular or graphic, nore of
the values of internediate vari ables so we can see what these nodels are
telling us.

For instance, it would be hel pful if DandD woul d produce for
us ground water concentrations or sone other internediate val ues.

That is the essence of what | had to say. Basically, it's
to recogni ze that |icensees, because of existing |icense conmtnents or
because of the tineliness rule, have these needs now, and they are not a
year away, they're not two years away.

So, we need to have the tools now to exercise and to do the
deconmi ssi oni ng plans and the anal ysis to support them

MR EID:. For the first question, what will be required to
gain approval to use a mathematical nodel for ground water, and the
question is what are the other nodels that you have. |t depends on the
site-specific conditions, and it depends on the scenario.

If you assune the receptor will be located off-site and you
have a large site and you are trying to use, for exanple, DandD code, we
know that this possibly is not applicable and you need to use nore
advanced nodel .

So, if you have sonebody on-site, maybe RESRAD coul d be
appropriate, but if it is off-site and a large site, it is very clear
we need to use other kind of tool, nore advanced tool, l|ike, for
exanpl e, RESRAD off-site, but it’'s not well-tested, but it could be
anot her equi val ent code.

If there is a code that's specifically designed for off-site
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analysis -- | do not want to nention now the nanes, and whereas the

anal ysi s should be done for on-site, the farmer scenario, this neans you
are off the mark, you are not considering, you know, w thdrawal directly
fromthe site.

So, you need to assess -- those are the issues | tal ked
about ny previous -- in ny presentation yesterday. The receptor
| ocation is very inportant, and the scenario should be considered in the
ground wat er nodel i ng.

So, all those together, they have to be accounted for when
you deci de on what kind of ground water nodel to be accepted or not.

MR THAGGARD: | think, as a general rule -- and obviously,

I think the Standard Review Plan is going to provide nore guidance on
this, Henry, to specifically answer this question, but | think as a
general rule, | think we’'ve tal ked about some of this today.

Qobviously, it would be helpful if the code has sone degree
of pedigree. QOherwise, you' re going to have to convince us that it’'s
an accept abl e code.

So, if, you know, the code has sone degree of pedigree, that
ki nd of helps out, and then the other obvious thing is it needs to be
appropriate for your particular site, and so, that gets back into the
nodel s, the mathemati cal nodel s being appropriate for the conceptua
nodel at your particular site.

So, it needs to appropriately represent the features and
processes at your site, and | don't nean to be vague about this, but
that's the bottomline. | nean that's kind of what we’'ve been saying
over these two days, | think, here, is that it is inportant to
understand a little bit about the features and processes at your site
and understand a little bit about what these codes are doing, and so,
other than that, | nean that’'s all | can say in a general sense for that

first bullet.
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MR MORTON: | think this is as much or nore than |
expected. Since this question was prepared in advance, the good news is
that this nost recent discussion has really dealt with these issues.

Ki nd of the thought concept here, in raising the question,
is to being this dial ogue of what are we |ooking for, and the genera
di scussi on addressed things |ike pedigree or general industry
acceptance, generally recognized as an industry code.

The di scussi on addressed things such as how nuch
verification are you |ooking for, what kind of QA package, if it's an
original code that's not, quote, "industry accepted."

The di scussion began to raise the issues, how rmuch
benchmar ki ng or how appropriate, how nmuch site-specific information.

These are really kind of the thought processes that |
basically wanted to distill in one question here, and the good news is
you' ve discussed it in this last session. So, | really don't expect
anything nore at this point in terns of an answer, but since it was
prepared in advance, it’'s the kind of question to trigger the fact that
the licensee and the agency will have to entertain these kinds of
questi ons.

MR. ROBERTS: Rick Roberts, Rocky Mountain Irradiation
Servi ces.

I"d just like to anplify on one of the points that was just
tal ked about.

In selecting any ground water nodel, | believe you really
have to know and define your receptors.

Now, a | ot of work has been tal ked about about | ooking at,
say, an on-site well for a residential receptor, but there are many
cases where that will not apply at a site, and instead of having a
di al ogue between the licensee and the NRC, is there any way that, in the

Standard Review Plan, that the NRC could put in there the types of
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receptors, not only the residential on-site drinking water well but the
ot her receptors that they woul d expect to see assessed, if naybe an
on-site drinking well were not applicable, things Iike fence-line doses
or ground water to surface water, those types of things, so that we
could have a set nunber of receptors that may be possible for
assessnent ?

MR EID: This is a very good suggestion.

We are working on that, and we will include in the SRP
nodi fi cati on of the pathways and nodification of possibly all the
scenari os, the possible conditions that we are quite sure about, and of
course, this will be related to the receptor location, and this should
be included in the SRP

| do not promise that we will go into depth or detail to
address every specific case, but we will try to include as nmuch as we
can that we believe could be legal and also is acceptable, and we have
sone background to justify what we are saying

MR, ROBERTS: Thank you

MR MORTON: Isn't it going to also be the case that the
licensee or the site owner will have sone opportunity and sonme burden to
define what it thinks are reasonable receptors and justify why others
are not?

MR NI CHOLSON: Chris Daly fromthe Ofice of Research

MR DALY: | just want to nmake a couple of clarifications on
sone of Henry's point and the question that canme up there.

In the statenments of consideration for the rul e-naking for
decommi ssioning, it’'s nentioned that you need to look at the critica
group, and there's no distinction between they have to be on-site or
they have to be off-site.

So, if your critical group is off-site, you have to use a

tool that's appropriate for estimating dose to that group.
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A coupl e of things on your slides, Henry.

W nmake statenents in Draft Guide 4006 and several times in
1549 that DandD is not required to be used. |It's offered as an option
and there's also a requirenent in 1549, a list of requirenments for what
you have to denonstrate in order to use DandD.

MS. DALY: Have you | ooked at one of the output files for
D&D t hat gives you internedi ate concentrations and other information at
each time step?

MR MORTON:  Yes.

MS. DALY: And you need nore information than that?

MR MORTON:  Yes.

MS. DALY: What additional information would that be?

MR MORTON: | don’t know that | can define all the things
I'd be interested in right now, but basically when |I’'ve used D& and,
separately, when |I’'ve used RESRAD, work through a problem and one may
| ook at the information you have and wonder what is responsible for the
dose fromthis nuclide being prominently nore fromthat nuclide, and do
| understand what’'s going on here or do | understand what this nodel is
doi ng to have produced those differences that | may or may not have
expect ed.

So what | want to do is work back through the internediate
calculations, the internediate output, to see if |I can tell what it is.
And goi ng back, historically, sonetines youll say, well, that | ooks
like it nmust be due to concentration factor, a transfer factor. It
m ght be due to sone change in the intake-to-dose factors and this
recent set that was not reflective of the last tine. It mght be due to
the wai ver, naybe -- nmaybe we or this code is interpreting whether Kd is
-- whether the Kd values are different, or it mght be that issue of in
the way this is functioning, is the | eachability governing or being

overridden by whatever this value of Kd is and the way this thing is
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coded.

The nore output we can get, internediate val ues, the better
we can study our case and try to understand then whether or not these
prograns are really the right ones for our site.

MS. DALY: | guess I'mstill a little confused, because we
provide information for each cal cul ational tine step,
radi onucl i de-specific, and by pathway. So that’'s a fair anmount of
information that you have there in terms of internediate results.

MR, THAGGARD: |s that in the FORTRAN output file you're
tal ki ng about, Chris?

MS. DALY: No. |It’'s the report that you can toggle on and
of f when you first execute --

MR. THAGGARD: The summary report or the FORTRAN report?

MS. DALY: Neither one. There's a third report.

MR THAGGARD: Ckay.

MS. DALY: When you first start the code, there is an option
for toggling on and off, if you want to keep the internediate results,
basically. And since it’s such a nassive file, it’'s defaulted to not
bei ng checked.

But you can check it, and volune two, which has now been
publ i shed, fortunately, does explain these different functions and the
format for that file.

The other thing is all of the equations that we’'re using and
how t hey’ re put together are available and, on request, the testing that
has been done is available. So | guess if you could be as specific as
possible, if you want to think about it and get back to us, that would
be very hel pful.

MR THAGGARD: (Ckay. Sure.

MR NI CHOLSON: W really appreciate your answering

questions. And as with anyone here, if you have nore infornation or
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suggestions, contact the staff.

MS. DALY: Unfortunately, | still have sone conmments to nmke
on his second slide that we hadn’'t gotten to

MR NI CHOLSON: Ckay. |I'msorry, Chris. | thought you were
done. CGo ahead.

MR, MORTON: Sure. Ckay.

MS. DALY: Your second slide.

MR MORTON: |'msorry. Ckay.

MS. DALY: You can toggle pathways on and off in D&D. It’'s
not a sinple check box. You have to do it by pieces. But you are able
to do that, so you're not forced to al ways cal cul ate dose from al
pat hways.

MR MORTON. It seens to becone by bl ocks.

MS. DALY: You have to deal with the paraneters that affect
that pathway and we left that not as a box to give you nore flexibility,
because sonetines there’'s certain inputs to a particul ar pathway that
you want to renove, but the pathway itself is not conpletely elimnated

MR. NI CHOLSON: Thank you for the clarification. Jack
Parrott, fromthe Ofice of Nuclear Materials Safety and Saf eguards.

MR, PARROIT: That's right. Based on the discussion that
Henry and Chris just had, | have a question for Walt Beyeler. |’'ve seen
recently that both Argonne National Lab for RESRAD and PNNL for MEPAS
are of fering workshops, hands-on type of workshops for their codes, for
a fee, but they have these workshops. | was wondering if there was

anyt hing planned for D& screen or sonething |ike that.

MR BEYELER | was just told by Chris that the answer is
yes. |I'mnot sure if | can wait for sone el aboration
MR EID: | would like to add nore

MR NI CHOLSON: WAit a minute, let Valt finish.
MR, BEYELER. | actually had no nore to contribute
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MR EID: W did request officially the Ofice of Research
to provide training for NRC staff. | think there is a need also for

training for licensees, if they can pay for it, on D&. So | guess we

are tal king about it and there will be some kind of schedule for the D&D
trai ni ng.

MR, NICHOLSON: We'll let Emranuel neke a comment.

MR, GNANAPRAGASAM Yes. | was trying to understand the

second slide, the first request. You want to be able to input water
considerations for each nuclide. 1Is it at one time or a function of the
time? Currently, RESRAD allows you to put water considerations for one
tine.

MR MORTON: | think that’'s one of those that it depends.

It depends on what one has really estimated for your case. But if you
have a case in which, for instance, the maxi mum or the peak dose for
ground water occurs at a different time fromwhat the tine the peak dose
occurs from sone ot her pathways, and you may need to nmake themtine
dependent .

If, in sone other way, you've resolved the tine, then nmaybe
you would only need to put in one. But if | were asking for the
flexibility --

MR, GNANAPRAGASAM  As a function of tinme.

MR MORTON: -- I'd want to be able to put in several tine
steps or concentrations, several different concentration tines.

MR, GNANAPRAGASAM  For water and for everything el se or
just for water?

MR MORTON: | think what one has to do is to look at it and
say for what other nediuminternedi ate nmedi um m ght we have data

One of the things we've never really discussed, for exanple,
in these workshops, that |'maware of, is the fact that for the externa

radi ati on pathway, we seemto be dependent or relying totally on
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cal cul ati ons.

We nay have a situation in which we can sinply go neasure it
and in that case, it would be helpful to be able to enter exposure rate
or sonme neasure of the radiation intensity.

MR GNANAPRAGASAM  Okay.

MR NI CHOLSON: Walt, you were the next person. W'Ill goto
Tom and then go back to Walt.

MR. POTTER  Tom Potter. | think |I can el aborate. |[|’ve
actually had a situation where | used neasured exposure rates to
calculate direct dose and then had to conbine that wi th RESRAD out put
off-line. It would be nice to be able to do that in the RESRAD
f ramewor k.

From t he standpoi nt of nuclide concentrations in nmedia, |
believe if we could basically run RESRAD by inputting the concentration
file, that would be a nice flexibility. The concentration file that
RESRAD currently puts out is internediate output.

MR. NI CHOLSON: Wwalt?

MR. BEYELER. Yes. To return to the question on the
training for the D& code. Just to renind everyone, as we discussed in
an earlier workshop, we're currently working on version two of D&D,
which will include the Monte Carlo sanpling and also the ability to
specify initial concentrations in nedia. So it would seemreasonable to
have training on conjunction with the availability of that version of
the code.

MR, NI CHOLSON: When do you think that will be?

MR, BEYELER | believe that's scheduled for delivery to NRC
in, | believe, Cctober of this year, as a beta to NRC in Cctober of this
year .

MR. NI CHOLSON: Thank you. Well, | think we’'ve discussed

this quite a bit and | really want to thank Henry for com ng forward
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with his suggestion.

What we' Il do is we'll take a 15-minute break. Then what
we're going to do is we're going to go back, if you have your agendas,
there were sone questions renmaining in discussion group nunber one and
three, we'll go over those, and then we're going to provide an
opportunity for people fromindustry, the states and el sewhere, if you
want to nmake sonme statenents at the end of the neeting, we'll provide
you with that opportunity. Then we'll have closing renarks.

So let’s break for 15 m nutes.

[ Recess. ]

MR NICHOLSON: Two bits of clarification before we begin
the final hone stretch here. There are two outstandi ng vi ewgraphs that
peopl e haven't gotten yet. One was from Professor Neuman. Those copies
are being nmade and hopefully they will -- they will definitely be done
by 4:30, so hopefully they' |l be out there.

The other one, that is not available and probably won't be,
but we will nmake sure that it gets into the public record, along with
the transcripts, and that will be the ones from Argonne National Lab.
tal ked to Emmanuel -- he nust have just stepped out -- he assured ne
that we had downl oaded -- he had used PowerPoi nt and we downl oaded t hem
He wasn’'t happy with the hard copies that cane out.

So he has assured ne, he has promised ne that he will send
us a copy and then we will nake sure it gets into the public docunent
room

So those are the only two outstandi ng ones.

What we’'re going to do now, I'mcalling on Dr. Ral ph Cady to
go through the renmaining questions that weren't fully discussed in work
group or discussion nunber one and nunber three.

When we get done with that, then we’'re going to open the

floor up and | will call on people, if they want to nmake any fi nal
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statenments or comments, and then we’' |l adjourn.

So |l will turn it over nowto Dr. Cady.

MR. CADY: So | guess the gane plan is to read these
questions and if nobody is junping up anxious to answer then, we'll
proceed to work our way through.

So for question nunber three in this first session, the
first group discussion, can one use current ground water nonitoring data
to suppl ant nodeling of future doses. | think that was sonething
initially that Henry had raised a while back, and so we put that in as a
question. |’'mactually going to call on Gene to see if he’s willing to
give a response to this.

MR. WHELAN: There are two types of assessnents that |
generally work with. One is a conparative assessnent and one is a
predictive assessment.

In a conparative assessnent, basically what you do is you
identify the situation that you' re going to sinulate with a given nodel
and then you vary the paraneters and then you conpare the results.

So in fact, you may not have any nonitoring data to work
with, but if you have different conditions and different situations, you
can see what the ramifications of changing those conditions, what they
are relative to one set of results to another.

In a predictive assessment, what we do is we actually try to
estimate or predict what might actually occur in the real world and when
we do that, what we need to do for our nodeling, | believe, is to try to
anchor the nodeling exercise back to the real world and the way we do
this is we use nonitored information and with that nonitored
information, we can go and calibrate the -- in this particular case, the
ground wat er nodels, such that the predictions we cone up with, at |east
inthe tineframe and the |l ocation of that nonitored data, our nodel s can

recreate, to a certain degree, what's happening in the real world.
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Agai n, that goes back to the question of do we have a
certain degree or level of confidence in the results fromthese nodels.
So with respect to this question, | believe if you have nonitored
information, you should try to factor that into any nodeling exercise.

And it's just as inportant with the conpl ex nodels or
nunerical nodels as it is with the nore sinplified senm -anal ytica
nodel s.

MR. CADY: Thanks. | think this also has inplications to
the licensing process.

MR THAGGARD: Actually, | did want to comrent on this
particul ar question. This kind of gets back to the question that Latif
Handon rai sed and, unfortunately, he left, in terns of why are we doing
this nodeling for deconm ssioning, when we shoul d have data, since nost
of these sites are contamnated. | think that was his question.

I think you could certainly use ground water data, and you
shoul d probably use ground water data, to sone extent, to help with your
analysis. | think this gets back to what Phil Myer was sayi ng about
being able to do inverse analysis, in terns of being able to determ ne
the appropriate paraneters for the anal ysis.

If you ve got that kind of data, you certainly should use
it. The problemis you can only use that data to a certain extent.
We're doing an analysis out in the future, so that data only can carry
you only so far.

You' ve got to worry about additional contam nation occurring

fromthe soil, stuff that hasn’t gotten to the ground water yet that may
still get there, and the only way to assess that is basically to use
nodel s.

So | think the answer to the question is you certainly
shoul d use data to the extent you can, but | think they're only going to

carry you so far, especially if you ve got a source that's still sitting
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there, where you nay have additional contam nation occurring in the

future.

MR CADY: Thanks. Yes?

MR NARDI: Joe Nardi, Westinghouse. As |’'ve nentioned, we
have a site where we have ground water contami nati on and we have
nmonitoring data and followed it since '84. So we actually have quite a
bit of data to |look at the past of what the concentration in the ground
wat er has been.

But if you try to use that into the future, you run into a
couple problens. |In the past, we have been doi ng punp-and-treat to
control the ground water situation and we want to do the renedi ati on and
then not do punp-and-treat to foll ow

If you try to ook at a RESRAD type nodeling, which is what
we' re doing, you can't match those two. You' ve already got a ground
wat er contam nation. |n our case, it’'s a ground water contam nation in
fractured bedrock and our renediation is not going to touch that. It’'s
beyond our reach.

So our approach right nowis trying to decouple the two from
the standpoint of analysis and | ook at the ground water nodeling, |ike
MODFLOW | think it is, | forget what the nodel they used, to deal with
that segment of ground water contamination and project that into the
future, and then to -- because RESRAD | ooks at a contam nation of ground
wat er for ground, and then the transport adding to it, |look at that
separately.

Then you have to take, in ny viewright now, in trying to
deal with this, is break your criteria up into two elenents, a fraction
of it for the MODFLOWNin what exists now and a fraction of it for what
we'll add later.

That’s the approach we’'ve been trying to do, because we
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don’t know how to take the nodels and |ink themdirectly.
I"d like a cooment -- well, I'"mgoing to get a comment

sooner about that approach, but that’'s what we' ve been fighting wth.

MR EID: | have no comments into. It needs to be | ooked
into in nore detail, to be fair. It is unfair to answer you on this
part directly one way or the other. | think we take a | ook at your

approach and nost likely it will conme to the PA group to take a | ook at
this approach, if it is innovative and if it is not, it is slightly nore
conpl ex than the nornal case.

MR NARDI: Wth respect to question one, | just don’t know
how you use it to project into the future; past data to project into the
future. That's a very difficult thing to do, particularly when past
data has been nodified by practice, such as punp-and-treat.

MR THAGGARD: | think, clearly, if you' ve only got a ground
wat er source and you renove the surface contanination and you' re only
dealing with ground water source, the answer to this question is you
shoul d use the data, because that's better than any nodeling you can do.

Certainly, if you can nonitor how fast that contam nation --
that plume is noving, how fast it's migrating, you can get a nuch better
estimate on what the concentration is going to be in the future based on
the nonitoring information than you can ever do with nodeling

Unfortunately, nost of the problens -- we have this dua
probl em where we’'ve got not only existing contam nation, but we stil
have a source or potential source where we can get additiona
contamination in the future.

So it becones a probl em of coupling those two together and
i ntegrating the anal ysis.

MR. NARDI: But ny point exactly was that we have 15 years
worth of data of using punp-and-treat to shrink it. That has nothing to

do wi th novenent away.
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MR. CADY: Gene.

MR. WHELAN: | had one additional comment, and that is that
at many of the sites we deal with, the difficulty I'"mhearing here is
that we have two situations. One, we have current contam nation that
exi sts due to past practices and then when we want to do D&, we have
the potential of the contami nation that nmay occur because of the D&
process.

What we have done in the past with that situation is we have
used the past contamination to help us identify the hydrogeol ogi c,
hydr odynani ¢ paranmeters that would then be used in the D& assessnents.
For exanple, if | had nitrates or sonmething that didn't absorb well to
soils, it would provide ne with an idea of what the flow velocities
were, the direction of flow

O her contam nants could give ne ideas of suggested val ues
of Kd, et cetera. And that information could then be used for the
second stage analysis; that is, the license term nation anal ysis.

So although it nay not be the sanme contam nation, the sane
potential contam nation or exactly the sane situation, it could provide
information that makes that anal ysis much nore accurate and nore
pal atabl e to the regul ators.

MR. CADY: Thanks. All right. How about the fourth
question, when is it necessary to go beyond one-di mensi onal ground water
nodel s, and do two and three-di nensional nodels? Any takers? Nobody
fromlicensing is doing anything other than sniling.

MR EID: | think for the cases |'mfamliar with, it is
very difficult to define many cases to say, yes, you need to use nore
than a 1-D nodel. In deconmissioning, it is very difficult to go to
conpl ex nodel i ng because of the need of the data and the extra expenses
and because that already the nodels that we are using, whether 0-D or

1-D, they are already conservative, and we are trying to be a little bit
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nore conservative, to have confidence, while we are protecting the
heal th and safety of the public.

I f sonmebody wants to go and use 2-D and 3-D in order to
reduce such kind of |evel of conservatismalready in the 0-D and 1-D
nodel s that are available, | would say | would leave it up to the
licensees to use it. But to say that you nust use 2-D and 3-D nodel and
to give a specific case, | think, it's very difficult for ne as a
regul ator to define this kind of case.

MR. CADY: Yes, Henry.

MR, MORTON: Henry Morton. Isn't there also a kind of
corollary question here? Wen is it advantageous to do 2-D or 3-D
nmodel i ng? And part of those -- the factors there are -- at |east
imediately, | think it’s when is dispersion particularly nmaking a
di fference here.

Then, secondly, do we have the data to feed or support the
nmore conplex nodel or is it worth the expenditures of the noney to get
the data to support a nore conplex nodel, or, on the other hand, is it
necessary to get the data, if we don't have it, that support the nore
conpl ex nodel

MR. CADY: | think this question has enbedded in it sone
assunptions and sone of those are that sonme of these existing are not
mul ti-dimensional. The ground water flow nodel in MEPAS, it's ny
understanding that it's at |east two-di nensional, right?

MR. WHELAN: Three-di nensi onal dispersive, one-di nensional .

MR CADY: Right, 1-D advection and 3-D di spersion. Ckay.

Movi ng on to nunber five, when it is appropriate to nodel a
site as a sinple unified | ayer as opposed to several distinct soi
hori zons and/or rock units above the water table. So we're talking here
primarily about the vadose zone or the unsaturated zone. Anybody?

MR. NARDI: Joe Nardi again. |In our specific situation, one
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of the areas that we have is a buried basin that was buried in the ’60s
and we are going to go back and dig that up. That's going to
essentially require us to dig down to bedrock, and bedrock, in essence,
is the ground water interface.

When we put it all back together, we're going to basically
backfill with one nedia and, to ne, that would be an appropriate tinme to
do exactly that, where you just have one horizon, if you want to call it
that, of uniform properties, because for practical purposes, that’'s what
will exist.

MR, CADY: Thank you.

MR THAGGARD: | think another issue is how conplex do you
want to get with trying to analyze the migration through the unsaturated
zone. |t may be sonewhat dependent upon what it's doing in terns of
buyi ng you anythi ng, because npbst tines, the way we are nodeling the
m gration through the unsaturated zone, it's alnost |like a delay
function.

So trying to nodel the unsaturated zone to a very fine
degree may not be all that inportant when all you're doing is buying
yoursel f something in terms of additional decay. And if you've got a
| ong-1lived radi onuclide, you re probably not even going to get rmuch in
the way of that.

So | think there needs to be sone consideration in ternms of
how i nportant that unsaturated zone is to the analysis.

One other point 1'd Iike to make, though, is one of the
things | think PNNL has found out in |ooking at the D& code was t hat
the D& code uses that one box for the unsaturated zone and by using
that one box for the unsaturated zone, we're basically assunming infinite
di spersion, and that could be very non-conservati ve.

So there is some recomendation that you need to break that

unsaturated zone up into nultiple zones, and | think that’s put out in
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the report by PNNL and we're certainly going to encourage people to do
that, because that’s a very non-conservative situation

| don't know if Phil wants to say anynore about that.

MR LEE: | would just |ike to add another comment on that.
Fromthe ground water nodeling point of view and fromthe --
particularly, fromthe nunerical point of view because the ground water
nodel ing we saw in these two says is trying to solve the differentia
equati ons.

So in that point of view, we have to use a fine grid.
I nstead of one layer, we have to have just a few layers in order to
treat the nunerical diffusion, try to avoid that nunerical diffusion.
That's fromthe nunerical point of view

So | still insist I1'd like to have nore than one | ayer, yes.
If you only treat the anal ytical solutions, yes, we can use only one
| ayer, that’'s good enough. But if you want to solve for the
differential equation, we have to have nore than one |layer in order to

avoi d the nunerical diffusion.

MR, THAGGARD: That's not quite the sane as -- | nean, the
nunber -- you nean in terns of the nunber of grids, breaking the grid up
interns of -- yes, | agree. |In nost cases, you can't get by with a
grid of -- having a single grid for the unsaturated zone. |If you're

doi ng a nunerical analysis, but | think in nost cases, what we're
tal ki ng about here is not nunerical analysis, but yet if you're doing a
nuneri cal analysis, you do have to have -- find enough resolution so
that you don’t get nunerical dispersion, which is kind of what | had
touched on with the problemw th the D& code, where we’'re assuning that
singl e zone for the unsaturated.

If you assune a single zone for the unsaturated zone wi thout
breaking that up, you, in effect, are going to get a |l ot of nunerica

di spersion there, because you're getting infinite dispersion. So we're
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reconmendi ng that people break that up.

MR, ElI SENBERG  Except there are sone nunerical algorithns
that avoid the problemor the nunerical dispersion. Particle tracking
algorithns would avoid it. So you don’t have the sane linmtation.

MR CADY: Al right. How about nodeling water table
aqui fers that have nultiple sources? Gene, how would you do that?

MR WHELAN:  Well, we've done it. W’ve done it kind of for
1,200 waste sites at Hanford, and what we’ve done is we' ve used a
super-position of the contam nants fromnultiple waste sites and the
flow paths intersected in the saturated zone, some |ocation, down
gradi ents, and those were superinposed to cone up with the conbi ned
concentrations for like constituents, |ike strontium 90, for exanple.

So a super-position has been used in the saturated zone.

W' ve also used it in the vadose zone, where we have varied the flow
field; that is, an approxinmation to transient flow, even though these
nodel s assune steady-state hydrodynam cs.

So super-position actually works fairly well. It’'s
approxi mation, but it’'s not a bad approxi mation.

MR CADY: Thanks. Yes, sir

MR KUHLTHAU. Rick Kuhlthau. 1'd just like to nmake a quick
comment on super-position. |f you have plunes comng fromtwo different
sources and the likelihood that they actual commingle at sonme point in
the distance, is that really the representation of reality? Wuld they
really conmmingle or cone close to each other?

In other words, this nmixing of a plune downstreamwi th
another plume, they're fromdifferent sources, | really question if
that's physically what woul d happen, because they all have their own
separate flow |lines.

These flow lines aren’t going to cone together and nerge.

There may be a concentration of flowlines and naybe it’'s a matter of
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scale, but in the end, | doubt, except as dispersion would account for
it, that you could get mxing |ike that.

MR, WHELAN: The way which the flow |lines were defined were
by these three-dinmensional nunerical nodels and the concentrations in
these nore sinple nodels, the way we handl ed themwere we identified
around nodal points certain volunes, if you will, and the -- it’s really
the contamination that is associated with that controlled vol une.

Agai n, the techni que or approach that you use depends upon
the questions that you are asking and as | noted, do the nunbers match
exactly? No, they do not. But in these particular instances, because
we then went back and conpared them the concentrations, although they
were not exact, they were in the ballpark and in the ballpark of risk
assessnent, we're talking well wi thin an order of magnitude, factor of
t wo.

So for our analyses, it was good enough for the questions
that we were asking. For other analyses, it may not be good enough for
the questions that we’'re asking.

MR. CADY: Thanks. Nornan? Never mnd. Any additiona
conplicating factor would be at the well. |If you're actually sinulating
the well, then you' Il have convergence and it would be possible to
i nduce portions of multiple plunes.

MR KUHLTHAU:. | guess it’'s like | ought to offer a warning,
particularly for the regulated comunity, that that is not -- it is very
-- it can be a conservative assunption, it can work agai nst peopl e when
they're trying to add these plunmes together. In sone cases, it may not
represent their situation and it may definitely not be to their benefit.

MR, CADY: How about the final question, if the ground water
nodel considers dilution of the radi onuclide sources, what site-specific
and pat hway scenario features -- for exanple, ground water wells -- and

processes -- for exanple, dispersion -- warrant consideration in nmaking
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the dilution cal culation? Should the ground water well be treated as a
punpi ng wel | ?

I think we've heard points over the past few days for
consi dering the ground water well to be a punping well and
approxi mations to that.

Does anyone have anything further to add?

MR. NI CHOLSON: One point that was nade yesterday, and
don’t know if anyone wants to discuss it, but with regard to the
scenario, where is the well screen, not only is it a punping well, is
that well being used for a single famly or a comunity and, also, where
is the well screen located within the aquifer and its relationship to
the anticipated or projected contamn nant plune.

MR RACING Roy Racino, NES. |n regard to pathways and
scenarios, | want to back up a little bit to a question that was before
one of these. Specifically, in justification for elimnation of
pat hways.

I think we've covered pretty well sonme of the justifications
for elimnating drinking water pathways or things like that for
shorter-lived isotopes, but when you get into the |ong-1lived
radi onuclides, like a few people here are dealing with urani um and
thoriumsites, what would be the justification for or would there be a
justification for elimnating pathways?

I know Dr. Neunan touched on the fact that in a relatively
short amount of tinme, there can be drastic change. So if you use past,
present and future popul ation data, |and use data, water use data, is
that really going to be a justification when you' re going out the ful
t housand years, as far as the criteria?

I was just wondering if you had any feeling on that, if
sonebody submitted sonmething, if there is any feeling.

MR THAGGARD: | think what | said yesterday is that that’'s
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what we’'re considering right now. W haven't reached a position on that
yet, but these are the kind of argunents that we're in right now and |
think the gentleman from NFS nentioned about -- tal ked about his problem
yesterday and they're raising some of the sane issues at their site.

So this is a broad-reaching generic issue that we’'re going
to have to provide sone guidance on, and we haven't gotten to that yet.
We haven’'t reached that point yet.

MR. RACI NG Thank you

MR EID: | believe | gave a vivid exanple yesterday in ny
presentation, that the classification of the aquifer is quite inportant
and if the aquifer is classified as not used for irrigation or for
drinking, this could be sufficient justification for elimnation of the
ground wat er pat hways, as a clear exanple.

Again, for using the soil, if the soil currently and in the
future is going to be soil not useable for agricultural purposes, also,
you could elimnate that pathway. |If you are to bring water for
irrigation fromsonewhere else, typically you do not bring contaninated
wat er from sonmewhere else, you will bring clean water. In this case,
you could elinminate the ground water pathways. Meanwhile, you could
deal with the long-termplanning if the soil could be useable for
agricultural purposes, then you naintain the agricultural pathways
considering irrigation with clean water.

Anot her exanple | could give for elimnation of pathways, if
you are living in a highly popul ated urban area, where you know t hat
nobody is going to be a residential farnmer in that specific area, it is
a bigcity, you are in the mddle of the city. At worst condition, you
may have a gardening scenario, if you have very large land. |[|f you have
a small site, this neans this could be even you coul d have sonebody | ust
occupyi ng a buil ding wi thout doing gardening.

So using this kind of analysis and approach, you need, of
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course, to give sonme supporting information to justify elimnating those
pat hways.

So those are the exanples now. W' Il be, of course,
devel oping this further, giving it nore thought, and then putting it in
the SRP.

MR THAGGARD: |'d like to clarify sonething that Boby nade.
I think as a position right now, clearly, if you can argue that there
are physical linmtations to the use of that pathway, then |I think those
are the kind of argunments that we would probably | ook at very -- you
know, there wouldn't be rmuch in terns of arguing about physica
limtations.

When you get into these other forns of justification, for
exanple, current land uses, | think that’'s where we are still trying to
figure out the specific guidance that we want to give people for the
type of argunents, because there’'s a |ot of issues that need to be
resolved in terns of howlong of a tinme period you want to use and what
area you want to consider.

So we haven’'t resolved any of those issues yet, but clearly
if there are physical limtations -- for exanple, you can’t get the
yield or the ground water is salty, salinity argunents, | think those
are reasonabl e argunents that can be made even today.

But when you get into these nore cultural type of
justification, we really haven't resolved those yet.

MR EID:. Some of those, they have |l egal inplications.
That’'s why we are hesitant to say for sure those are the ones. O
course, we have to go through the I egal process to be sure what we are
saying is legally acceptable.

MR KIRK: Scott Kirk, NFS. | would just like to raise the
point that in the current guidance, DG 4006, it tal ks about use of

specific site information. It states that you can use or consider as
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reasonabl e current |land uses for the period of the dose assessnent,
which is a thousand years

| can understand how that may not be all inclusive for al
scenarios, but at least for determ ning | and use scenari os, whether it
be a resident farmer, suburban resident, that that particul ar guidance
that exists now should apply to the |icensees at present.

MR EID: | think this is a consideration factor, but it
will depend on the site conditions. This is just broadly stated, but
you need to anal yze what other factors al so.

MR KIRK: Thank you.

MR CADY: For session nunber three, | believe we touched on
the first two questions. Was it necessary to nodify the ground water
nodel to nake it conpatible for Iinkage to the dose assessnment nodul e?
Pl ease expl ai n.

MR EID. | will give it a shot on this. | believe, yes, it
is necessary to link it because it is very inportant factor, which is
the decay factor. |If you try to calculate the transport for the ground
wat er nodel without linking to the dose assessnent nodel, naybe you will
be ignoring the decay factor in the process of the transport.

Anot her one, linking the tinme when you try to punp the water
for the other pathways, for the resident farner to punp the water at the
same time. So the timing is very, very inportant in this case. This is
an exanple of where it is inportant to link the ground water pathway
with the dose nobdeling assessnent.

However, there are certain nodels that you could derive the
concentration, input it in the code, and they can be linked, and just
caution that we need to be sure that they are conpatible with each
ot her.

You do not sonetines -- these nodels, you may do the process

twice, like you have the pathways coul d be overl appi ng on each other.
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You need to be sure you are not, for exanple, having two pathways at the
sane time, or, vice versa, elinmnate certain pathways.

For exanple, the ground water nodel in D& assunes the
concentration in the pond is the sane concentration in the aquifer.
Now, if you do not properly link that scenario with the ground water
nodel and you elimnate the fish pathway, whereas under typica
conditions or a conplete residential scenario, you would need to
consi der the fish pathway.

This is for initiation of the dose nodeling process. This
means you could have elimnated a significant pathway, and that
significant pathway could be applicable to sone radi onuclides or
significant to sone, |ike carbon-14, whereas for sone other
radi onuclides, it is insignificant.

So in linking the ground water nodel to the dose assessnent
is quite significant because of the decay, because of the tinme factor,
because of the conpatibility of the pathways together with the ground
wat er pat hways.

MR LEE: 1'd like to add a comment on that. | agree, it’'s
very inportant. W have to |ink the ground water nodel wth dose
assessnent, because the reason | say that, because the ground water
nodel really can give a lot of the different distribution of the
concentration and a different depth or a different tinme zone and
everything, that's right.

That is quite different fromthat currently taken for the
ground water nodel. So fromthat sense, | think that it’'s very useful
to link a ground water nodel with dose assessnent.

That is why | try to continue to pursue in that direction.

MR, NI CHOLSON: Coul d you say sonet hing about what your
t houghts are?

MR. LEE: Probably, I'mthinking that -- yesterday, | with
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CGene. Probably | ought to continue to work with Gene and we link with
the nodel with the dose assessnent. That's right. | think that is a
way we have to pursue

MR. NI CHOLSON: Thank you.

MR EID. A so, to add nore linking with the scenario itself
is very inportant. As we explained, the receptor |ocation. So you need
to link the scenario in the dose assessnment nodel with the ground water
nodel , the ground water punping, |location of the well, and so on.

MR. CADY: Yes, Henry.

MR, MORTON: Henry Morton. Gene explained yesterday his
dealing with FRAMES, in a gl obal nmanner, and what | was trying to
describe earlier today, an interest in a nore inmediate matter of this
kind of linkage of the output from in this case, ground water nodeling
to the input for the programs |ike D& and RESRAD.

It seems to nme that at this point in the near termand as a
practical matter, we need to think of both what is needed perhaps to
nodi fy the ground water nodel or the coding of a programthat produces
that to get the right information out, and, at the sane tine, think of
what kind of input -- that is, what nodification night be best and nost
nearly universally conpatible in the dose assessnent prograns, |ike D&
and RESRAD, nore to let these two nesh with the |least pain in the near
term

MR. CADY: Thank you. Nornman?

MR EISENBERG |'d like to ask Henry a question. It seemns
to ne there are some codes out there, that if you input concentrations,
they will calcul ate doses, and we haven't tal ked very nuch about how to
just get out of the whole node of D& and RESRAD and nove over to that
suite of codes.

Coul d you say a few words about those?

MR MORTON: In actuality, |'ve continued to nention these
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two, for the reason of experience and the sense that, both fromthe
regul ators’ viewpoint and the |icensees’ viewpoint, this is where the
experience is and the sense then on ny part that this nmght be the nost
acceptable way for us to deal with this in the near term

I have a sense from previ ous workshops that justification of
usi ng sonme other program-- that is, mathenmatical -- coded mat henati cal
nodel s for all pathways and nodels that then go on to take the intake,
cal cul ate organ doses, do the organ dose wei ghting, produce the TEDE
that is the dose equivalent, these two codes do that in a way that seens
to be generally acceptable and for which | have a sense that we won't
have to go through a great deal of discussion to justify to one another
that that’'s an acceptable way to do this part of the arithnetic.

So that’'s why | keep nmentioning these two prograns as what |
think are now the nost nearly acceptable ones. |It's a matter of how
much defense, how nuch verification, benchnarking, inter-conparisons
wi th other prograns night be needed.

MR, ElI SENBERG But the catch is that D&, for exanple, was
intended to be a screening code and was not necessarily designed to
accept inputs from conplex ground water and transport nodels so that it
could then cal cul ate dose fromthat and sone other codes.

I think -- I"mnot an expert on all this, but | think we're
tal king about things like the A NNl code and possibly other codes |ike
that. Those kinds of codes m ght be nore easily adaptable to sone of
the conpl ex ground water flow and transport codes. And |'mnot sure
that the staff a priori is going to say you shouldn’t do that.

You are right, there will be sone burden for justification
of the use of those codes, but |I'mnot sure that we should just
automatically rule it out.

MR MORTON: In concept, | would agree that that’'s true. As

a practical matter, there are sone questions then that need to be
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answered as | consider other coded mathematical nodels for this program
The question then is who would do the nodification in order to enable
this linkage to be done, who would do the nodification? Wll, that may
depend on who is supporting it and there is a key question.

If the owner of the code will not contribute the source code
for someone else to do the nodification and the verification, then we
can’t do that physically.

To ny know edge, first, | have asked historically for the
source code fromGA@NN. No. To ny know edge, fromwhat |’ve heard in
wor kshops here in the |ast year or two, source code would not be
available to me for either RESRAD or D&D. If that is the case, which it
seens to ne it is, then | can't doit. | would have to depend on the
owner of the code to do it, and that’'s an uncertainty.

We basically, |I think, froman industry viewpoint, have to
stand here and basically ask for what |'ve asked for today; that is, if
the owner has configuration control, then we have to depend on the owner
to provide the nodifications that will enable us nechanically to get
these things done, be able to have this nmechani smthat nost conveniently
does the arithmetic and conbining the different pathways into one
eventual one, as a practical nmatter, that seens to be the case.

So the two likely candidates, | think, remain RESRAD and D&D
for the reason that there are two agenci es who are continuing to support
t he mai nt enance and devel opnent of those codes.

As a practical matter, to take other codes and adapt them
sonehow to basically produce an output that will becone the input to
those in whatever way, we can do that only if the owner of that code
acconmodat es us.

MR EID. | would like to reiterate, again, as a genera
policy, the licensee could subnit any code that he w shed for

site-specific analysis. O course, there will be nore burden on both
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the reviewer and the |licensee to provide nore information on the code
and justification of the code if the code is not well known.

Like, if it is in-house, devel oped by a single person and he
thinks this code fits the process, this neans it will require nore
information to |l ook at the code and the QA QC of the code and to | ook at
the equations by both, by the, of course, licensee, if they submt such
ki nd of code, and also by the regulator to review the process for
deriving the dose.

So in other words, if you have nore conmon codes avail abl e
and they are used nore commonly by the |licensee conmunity and by the
technical conmmunity, they are using dose assessnent, it would be nuch
easier for you to establish nore confidence.

O course, also, we need to look at the cases. | disagree
with you that only because they are available, just only D& and RESRAD,
I think you need to |l ook at a specific case.

For exanple, if you come with RESRAD and say | use RESRAD
for on-site analysis, | nmay give it sone argunent and say is it really
i ndeed the best code that you could use for on-site analysis -- | nean,
for off-site anal ysis.

So in this case, we have a specific case now, a
deconmi ssi oni ng case, where RESRAD was used for on-site analysis and
MEPAS was used off-site. So | think this is an exanpl e where dependi ng
on what you are anal yzing, where is the receptor, is it on-site or it is
off-site.

For on-site, for exanple, if your site is about a dianeter
| ess than 100 neters, it would be very difficult to justify a gallium
plume, for exanple, for the inhalation pathway. So this is a fact that
you need to take into consideration.

So a galliumplune, for on-site analysis, if the site is

very, very small, I'mgiving the exanple of 100 neter, it could be --
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sonebody could argue it’'s 50 neters, this is the exanple where we could
use on-site and the suitable code for that case or condition and
off-site, and in this case, | would say it’'s not just only two codes.
There are other codes available on the street and they could be good and

suitable for that condition.

MR MORTON: | would agree with that. There will be cases
in which we'll look at the case and we'll realize that there are other
codes that may be nore appropriate. | think with respect to ground

water, that’'s the whol e workshop here.

Then when we get to that point, then conme the practical
consi derations of one of the questions | raised, which is, in effect,
the nature of justification to be able to use an alternate code and the
val ue of doing that versus the cost.

MR CADY: And I'd like to clear up one misperception. The
FORTRAN code for D& is published in the nbst recent 5512 volune. So
that is available to you.

MR MORTON. Basically, there is a difference between having
the FORTRAN code and being able to read it and do sonme things with it,
and then having a programthat will execute it on a conputer. Short
item how rmuch effort to type in seven or 8,000 |ines of FORTRAN code or
however many thousand lines it may be.

These things, theoretically or conceptually, may well be
true. As a practical matter of execution, it may be sinply too nmuch or
i nconveni ent to do.

MR THAGGART: Wiile Walt is standing up, let ne just say
that | think what Normwas trying to point out is that there is a
practical limtation to how nuch you can nodify codes that are designed
primarily for screening purposes.

When you start getting into real conplex analysis, where

you' re tal king about having to do detail ed ground water nodeling, you're
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really starting to fall outside of the linmtations for sone of these
screening codes. So you're going to probably have a burden on your
hands anyway at that point in terms of justifying what you' ve done.

So there’'s sone practical limtation as to whether or not
you want to nodify these screening codes or these sinpler codes to
handl e every one of these little isolated problens or put nore of the
burden on that particular individual to deal with that particul ar
probl em and keep the -- you know, so there are practical |imtations on

however you do it.

Sorry, Walt.
MR. BEYELER. No, that’'s fine. | just wanted a response to
Henry's question about the source code. |If the source code is listed as

part of volunme two, then it should be available on our FTP site and if
it isn"t, | will look into that and get back to you on naking that
avail able to you el ectronically.

MR CADY: Part of the problemis that there are elenents
within D&, comrercially available libraries, where we clearly can't
gi ve you the source for this charting package and so on and so forth.

So there are sone problens with distributing elenments to this.

MR MORTON: | think, to be clear onit, I'"'mreally not
standi ng here asking you to do it, to give us the code to change it.

Clearly, what |'mreally asking for is provide sone plug-ins
where the best nmesh of input of data can be done so that we can enter
data without having to go nodify the code ourselves. That would make it
nost nearly conpatible for a broad range of users.

So that then you have a definition of what the inputs are.
And there is this now, there is that ability, in a defined file, where
i nput of drinking water and it's that kind of thing that |I'minterested
inin order to nake, in this particular case, the best nesh between the

out put of sone of the ground water nodels that we’ve tal ked about today
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and the input to the code that will handle the rest of the arithnetic.

MR, CADY: Thank you.

MR MORTON: |'mnot naking any effort here to westle away
the source code and let them keep the source code and keep configuration
control, but --

MR EISENBERG But what 1'd like to ask is, is this a
general view of the licensee comunity that they would like to see D&D
nodi fied in this way because NRC gets its noney fromthe |icensees. So
if we're going to do it, you guys are going to pay for it.

MR BURKLIN: Rich Burklin, Siemens. | think that nost of
us in either the reactor comunity or a fuel fabrication facility or
busi ness are going to use RESRAD and, therefore, all these nodifications
that are proposed to D& really don’t do us any good.

So just speaking for nyself at least, | don't see putting a
| ot of noney into naking a | ot of changes into the code that we probably
aren’'t going to use

MR KIRK: Scott Kirk, NFS. | think what Dr. Whelan said
really hit hone; that we use the codes that we're nost fanmiliar wth.
We're nost familiar with D& and al so RESRAD. Sone of us do have a need
to decouple the ground water pathway and to do nore detail ed anal ysi s,
but currently there is no link, without us doing a | ot of innovations,
so that we can estimte how rmuch daughter ingrowth would occur at
various periods of tine within the water table, and also to use that
information to cal cul ate dose

And if that |inkage was provided, it would be very
beneficial to us really right now

MR, CADY: Thank you.

MR BURKLIN: Rich Burklin, Siemens. |1'd |like to nmake
anot her comment in here. As | understand it, what we need to do is

we're going to choose a code and then we're going to justify that code
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to you. W're not going to be in the business of saying we chose that
code, but we didn't choose these other five codes in here, even though
soneone nay argue that they're better. |Is that correct?

MR EID: That's fine. That's acceptable, yes.

MR. BURKLIN. And one other thing that | noticed today in
here and which has some concerns for me is that in Phil's talk earlier
today, he had two points of data and | think -- |"msure that we're
going to get nore than two points of data for |lots of these things

But then he drew a distribution using Bayesian techni ques,
which I"munfamliar with, in here, which was skewed to one side of
those two points here.

In one case, it nmay be conservative; at another point, it
may be not conservative. But that distribution is different than you
woul d get if we just had those two points and used cl assical statistics.

Agai n, | am concerned about having to go in and explain
wel |, why didn’t use Bayesian here. Do you understand what |’ m sayi ng
in here? You can get different distributions, and | don't want to
really explain to -- going through the explanation why | didn't use a
different set of statistics.

MR, THAGGARD: That cane up during ny discussion point and
that’s why | said that you can use any nethod you want. | think Phi
just basically presented his idea, his tool for how he thinks it could
be done, and that’s why | was trying to solicit to see if there were
sone ot her ideas out there for how people can do it.

But certainly if there are other ways to do it, you can
certainly use whatever nmethod you want.

MR. CADY: The final question in this session wuld be how
does one test the nodifications and |inkages to determi ne whether errors
and/or uncertainties are being introduced in the dose cal cul ations.

I think essentially we touched on that when we were talking
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excl usively about the ground water nodels. |s there anything that
anyone has to add? Henry?

MR MORTON. Yes. That's where, at least in nmy broader
concept, keeping this interface clean, defined, will help to do that.
That is, if we define this interface somewhat in the way that, in one
case, D& has done it, let the owners of that code be responsible for
that side of the interface and | et the owners of the other code be
responsi bl e for the other side.

Then it’'s a matter of matching input and output. That
interface then becones cl eaner and you don't get the crossover.

MR. CADY: Thank you.

MR. NI CHOLSON: Are there any nore conments or suggestions
on that |ast question?

[ No response. ]

MR, NI CHOLSON: Ckay. Well, we’'ve reached the end of the
program and nowit's time for closing remarks. | just want to say, for
the record, that there will be, as | said earlier, an officia
transcript that we put in the PDR here in Washington. W are hoping to
put together a proceedings of this workshop six nonths |ater.

We have passed out the viewgraphs to all of the
presentations except for one. Al of them including the one from
Argonne, will be in the public docunent roomwith the officia
transcripts.

The last thing is | want to personally thank all the
speakers and the Federal agencies that support them W had
presentations fromthe national labs. A lot of that work in EPA was not
supported by the NRC and we want to thank the Departnent of Energy and
the Environnmental Protection Agency. W also want to acknow edge al
the speakers that cane fromall over the United States and the effort

you people put in preparing those presentations. W really appreciate
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I'"d like to now see if there is anyone who would like to

comment before the final remarks fromindustry. Are there any coments?

Yes, sir.

MR. ROBERTS: Rick Roberts. Through these |ast two days of
tal ks, | thought there would be one issue tal ked about that was never
brought up.

In your decomm ssioning rule for building surfaces, you

decommi ssi on your building surfaces to a buil ding occupancy scenario and

bui | di ngs obviously will not be there for nore than, say, 50 years, they
have a useful lifetine. But we have to assess does over a thousand-year
peri od.

And one thing that has conme out in the last few sessions is
that we’'re going to have to assess the dose to building rubble over a
t housand-year period, we can't just stop at the 50 years. W have to
| ook out into the future, as well. And | don’t knowif it's -- where
this will be discussed or where in your plans this will be put, but
sonmewhere it needs to be discussed and really put down how you woul d
assess radionuclides that are left on building surfaces in the tinefrane
from50 to 1,000 years.

And | think, in bringing this up now, nmy feeling is that
really the ground water pathway nay be a very applicable and probably a
predom nant pathway in | ooking at radiation doses to building rubble in
the future.

I was wondering if you could comment on that dose assessnent
and where those issues may be discussed.

MR EID: | believe the purpose of this workshop is ground
wat er nodeling. 1In the regulation currently, we have a Federal Register
notice for the surface contanination |levels for the nost common

radi onucl i des, for beta and gamm; al so, D&D screening test the rel ease
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values or the limts that you could rel ease a buil ding.

In the EIS that supports the rule, there were analyses to
show that if you conply with the surface contam nation criteria for the
building, if you conply with it, this neans you are hone free. You do
not need to do any further analysis.

So the ground water pathway, in this case, if you conply
with the surface contanmination criteria, it does not apply. There is no
ground wat er pat hway.

However, sone |icensees, they nay propose they cannot neet
the criteria and they would |ike to rubble the concrete. This neans the
scenario in this case is not any nore a building kind of scenario. It
wi || be another kind of scenario, which the ground water pathway coul d
be an inportant pathway.

For that specific condition, where the |icensee cones and
says | do not nmeet the criteria for the building scenario, this neans we
may need to add this to the ground water pathway.

So for surface contamination, the |icensee denonstrates
conpliance with the surface contam nation |levels on the building
scenari o, you do not need to issue a ground water pathway.

MR ROBERTS: | guess it sounds like there's -- at sone
times, you may need to assess it, and other tines you may not. |s there
sone way you could give guidance in your standard review plan on when
you woul d need to assess building rubble in the future, after a building
is put down, and when you would not have to assess it?

MR EID: Again, if you neet the criteria, you do not need
to assess the ground water pathway. |f you do not neet the criteria,
this neans the scenario is not any nore a building scenario, it would be
anot her kind of scenario, and we will provide nore gui dance on that.

MR, ROBERTS: Gkay. And just for the record, what you just

said, | think, is contradictory to what was said in the | ast workshop.
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So | think -- | don’t know. Maybe --

MR EID: | do not recollect if we said sonething different.
We said al ways building scenario does not have a ground water pathway
and if you conply with the surface release criteria, this neans you are
in conpliance with the dose criteria.

But if you select to have -- if you have hi gher
concentrations and then you say |'mgoing to rubble the building and
then the scenario in this case will be different.

MR, ElI SENBERG Norm Ei senberg. | just wanted to say
sonething left over fromyesterday regardi ng sone of the remarks from
Pr of essor Neuman, regarding the need for 3-D nodeling and site
characterization.

From a ground water hydrology point of view, |'msure that's
sonething that is inportant, but the NRC staff is interested in
protecting public health and safety and having sufficient information to
make those ki nds of regul atory deci sions.

And | don’'t think the staff has any interest in requiring
the licensees to engage in any nore site characterization or conpl ex
nodel ing than is needed to prove the regul atory point.

Certainly, our screening code is a very sinple code and can
be used for screening, unless site conditions rule out its use.

So we are quite willing to accept |esser forns of nodeling
and site characterization. Al we need is what you need to prove the
poi nt .

MR. MEYER. Phil Meyer. Since Dr. Neuman is not here to
speak to that issue, | thought, since | have spent npbst of the week with
him that | would just respond to that. And he can always take a | ook
at the record later and see if | represented himcorrectly.

If you recall his framework, working froma contextua

franmework for the analysis of the site down through the actua
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quantitative nunerical analysis of the problem he pointed out that you
get down to a point where you're devel oping -- you' ve devel oped a
conceptual nodel of the site and you're preparing to translate that into
a mat hermatical and i npl enent the mat henati cal nodel

Hi s assertion was that there was no reason not to represent
the site or conceive of the site in less than three di nensions, up to
the point where you are formul ating your nathemati cal nodel .

Fromthat point on, if you feel that it's justified to go to
2-Dor a 1-Dinplenentation of a nodel, then do so, but start froma
t hr ee- di nensi onal framework, since we know that the real world is three
di mrensional, and then fornmulate it correctly. Fornulate your 2-D or
your 1-D inplenentation in a manner that is consistent with that sort of
aver agi ng.

MR. NI CHOLSON: Any ot her conments?

MR MEYER Can | just finish up one? | just wanted to nake
a point. He was not advocating that three-dinensional nunerica
nodeling is required at every site.

MR EISENBERG | think sonetines it was easy to concl ude
that just fromlistening to himand | think we’'re not really that far
apart in what we're saying.

It’'s just a slightly different approach. You would go to a
certain point and nmake an assessnent as to whether you needed 3-D
nmodeling. | think you need to look at the site and decide perhaps from
a mninmal amount of site data whether you need to even get into that
gane.

It's just a question of, | think, the sequencing.

Al MR. NI CHOLSON: Any ot her conments?
EIL [No response.]

s MR NI CHOLSON: Ckay. Before | turn it over to our |ast
C@E closing remarks, | want to nmake a point of thanking Jack Parrott, Boby
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Ei d, Mark Thaggart, Ral ph Cady, and all the other people that hel ped out
fromthe NRC staff. | think it was a real teameffort on the part of
bot h Research and Licensing and | really appreciate it.

Wth that, | would like to turn it over to John G eeves, the
Director of the Division of Waste Managenent in the O fice of Nucl ear
Materials Safety and Saf eguards. John?

MR. GREEVES: Thank you. | know who's got the real stanina
now. Take the names of all these people.

MR NI CHOLSON: W have their pictures, as well as their

names.
MR GREEVES: Wbnderful. | want to -- | nade sone opening

remarks, with TomKing, and |'’msure Tomwould like to be here. | don't

see him but for both Tomand nyself -- did Tom conme back? Tom and |

agreed that whoever was here would convey coments from both of us.

So | want to thank all of the workshop participants for
hel ping to nake this a successful workshop and exchangi ng your views. |
was able to sit through alnbst the better part of a day. So there were
sonme good exchanges, and we all profit fromthat approach

The Licensing Ofice, that | represent, wants to thank the
staff of the Ofice of Research for hel ping organize and run this
wor kshop. Tomand | really appreciate the effort that you all have gone
through. 1’'mnot going to go through all the nanes, because |I'msure
I"ll forget sonebody, and | don’'t want to do that. | think you
menti oned the main players yourself, Ralph Cady and others. So | really
thank you for doing that. It had all the markings of a successful
exchange.

We especially appreciate the input and the data that you,
the licensees, the stakehol ders, provide and i nput to our deliberations,
to assist the staff in drafting the standard review plan. Those renarks

I made during the first day in response to a question, well, how do we
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know what we can use; well, we need to wite that in the standard review
plan and lots of the material that you're providing in these workshops
is the sort of thing that we can deliberate on, capture it, wite it
into the standard review plan, saying this is what we're going to be
doing at the staff |evel.

So these inputs have been very valuable in past neetings and
those received during this neeting. They are quite valuable to all of
us.

One thing | want to enphasize, | was thinking about it, I
spent about a half a day yesterday and went back to the office, based on
sone of the things | was listening to.

| don't agree with everything everybody said in the last two
days. |'msure you don't either. But what's going on with the staff?
And this is our responsibility. W have to explain, present what our
vision is in deconm ssioning, and the two openi ng speakers, Boby and
Mar k, went through the process, tal ked about the NUREG 1549, that's a
good road map of how you wal k through decomi ssioning, fromsinple to
conpl ex.

It’'s what | call a graded approach. If you can get out
early with a sinple approach, we want that to happen. W don't want to
spend scarce regul atory resources on cases that just don’'t warrant
addi ti onal work.

So whet her you are able to work on the sinple approaches or
you need to do a bit nore conplicated approach, sone of these 3-D
nodels, it really is case-dependent. W use D&, we use RESRAD. In
fact, we're investing in RESRAD. There are sonme enhancenents we'd |ike
to see. | hope sonebody nentioned that in the last two days. And
you're going to find that those are witten into our standard review
pl an.

And we don’t want any particular |icensee going to any
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| ength greater than necessary to denonstrate that you neet the rule.

There was a | ot of discussion the |last couple of days about
conplicated approaches. The |abs have trenmendous resources to devel op
these codes. | think that's useful. The context is good. The
experience is good. But there is not an expectation that the majority
of our licensees would have to approach that |evel of analysis. So
we're going to make that clear in the standard revi ew plan.

And | think that sort of summarizes what | thought were the
i nportant comments. Wth that, thank you all for com ng.

MR. NI CHOLSON: Thank you.

[ Wher eupon, at 4:15 p.m, the workshop was concl uded. ]




