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P-ROGEEDI-NGS
8:01 a.m

CHAI RMAN GARRI CK: Good nor ni ng. The
nmeeting will cone to order. This is the second day of
t he 148'" meeting of the Advisory Committee on Nucl ear
Waste. My nane i s John Garrick, Chairman of t he ACNW
The ot her menbers of the comm ttee present are M chael
Ryan, George Hornberger, and Ruth Winer. W also
have a consultant with us today to the ACNW Jim
Cl ar ke.

Today the conmittee will continue the
wor ki ng group on bi osphere dose assessnments for the
proposed Yucca Mountain high | evel waste repository.
M ke Lee is the designated federal official for
today's initial session. This meeting is being
conducted in accordance with the provisions of the
Federal Advisory Commttee Act.

| don't think we have recei ved any witten
comments or requests for tinme to nake oral statenents
fromnmenbers of the public regardi ng today's sessi ons.
However, shoul d anyone wi sh to address the conmitt ee,
pl ease make your wi shes known to one of the commttee
staff. As wusual, it's requested that you speak
clearly so that we can understand you and that you

announce your affiliationandrepresentation. | think
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we'll just go directly to the chairman of the working
group session and proceed, M ke.

VI CE CHAI RVAN RYAN: Thank you, M.
Chai rman and good norning. Thanks again for a great
day yesterday. | think we had sone informative and
t hought provoking presentations. |If you recall, we
had a honework assignnment at the end of the day to
cone in this norning and think about giving sone
sunmary i deas of what you heard yesterday recogni zi ng
we'll have several opportunities to discuss those
i deas as the day proceeds.

So I just wanted to open with our panel
chai rman, Dade Meller, and then ask himin turn to
maybe have you summarize a few key comments from
yesterday as we then go into our risk insights
di scussi on and hear about research activitiesinthis
area. So Dade, thank you

DR. MCELLER: Thank you, M. Chairman. To
lead off, | have witten down a summary of ny own
t houghts of what the highlights were fromyesterday.
The panel nenbers or even t he nenbers of the conmittee
may not agree. But | wanted to put them out of the
table so that we can discuss them Then, as M ke
says, let's encourage all the panel nenbers as wel | as

comrittee nenbers and others to contribute your own
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additions to ny |ist.

One of the first things that | heard was
that there are two types of efforts in ternms of doing
dose cal cul ations and dose estimtes. You do dose
estimates to eval uate conpliance with the regul ati ons.
We al so concl uded, or at | east | believe we concl uded,
that there are other cal cul ati ons that you need to do
whi ch extend i nformati on and i ncor por at e ot her aspects
of the other calcul ation.

They are nore for i nformati onal purposes,
educati onal purposes for perhaps hopefully that these
calculations will help nmenmbers of the public better
under stand what's being done and so forth. | think
t hat conpliance cal culations are - thisisn't exactly
true - but they are at | east straightforward. W know
what we need to do. The degree to which we can do it
is always open to question

But internms of the second set, | put down
some exanples of what | heard yesterday. | woul d
encourage the NRC to encourage the DOE to do dose
calculations using all of the avail able sets that we
di scussed yesterday of sources of dose coefficients,
in other words, do it using Title 10 Part 20, do it
usi ng Federal Guidance Report Nunmber 11, do it using

Federal @uidance Report Nunber 13. You m ght even
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7
want to do it using NCRP Handbook 69. But that's open

to question.

The second thing | believe would be very
useful and it is good to have it witten down so that
you can distribute it when questions conme up is to do
dose cal cul ations for different age groups. In other
words, you do it for the adult for conpliance but do
it for a teenager and do it for aninfant. W sawthe
curves yesterday i n whi ch one set of curves showed t he
dose estimates with time for Carbon 14.

Well, there were nmultiple questions about
t hose dose estimates. So certainly | believe NRC
shoul d encourage DOE t 0o reexam ne t hose cal cul ati ons.
We have heard time and tinme agai n about the bi osphere
dose conversion factors. For nmany people, those are
a black box. However, DOE and the NRC, both sets of
staffs, have done nultiple witten reports in which
t hey have expl ai ned the conmponents of the BDCFs.

| believethat the NRC nm ght encourage DOE
to have avail able reports on that so that nmenbers of
the public, if they ask, and even nenbers of the
t echni cal conmunity coul d read t hese reports and gain
a better understanding of just how those are being
done. Now, | want to add one ot her set of informative

reports. This was not di scussed yesterday. So | want
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to clearly acknow edge that it's sinply one of ny
suggesti ons.

W need a baseline report. Now, the
information is available if you read the various
envi ronnental inpact assessnents, if you | ook at the
t echni cal basis docunent for the biosphere. You can
find much of the information that is needed i n what |
woul d call a baseline report. To be sure everybody
understands, here | have reference to conditions
within the region that will eventual ly be i npacted by
the repository. In other words, what are the
condi tions there today?

How nuch iodine is there in the
groundwat er, techneti umor plutoni umor whatnot? You
could say why? Well, as all of us know, the Nevada
test sight is next door. They have done nmany
under ground detonations. To me, it's very inportant
to docunent all of this information. This includes
nat ural background sources such as the uranium and
radi um and so forth.

You coul d say even if we find pl utoni umor
nept uni um or anericium or et cetera in the ground
wat er, say soneone goes out and makes a neasurenent
five mnutes after the closure of the repository and

they find sone 1-129. Well, the response and the
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al nost | ogi cal response is that repository is | eaking
and here is sone iodine.

| f you have done a basel i ne survey, which
has been done, as | say, | believe nost all of the
data that you need are avail able, have those data
sunmarized in a docunent. That's what the condition
was before any waste was even placed in the
repository. That will be far better as a reference
docunent at that tine then to go out and say the fact
that there's iodine there is not a probl embecause we
can do forensic tests and do atom c rati os or i sotopic
ratios and forensically determne its source.

Well, fine. Well then good but it's nuch
better to have a basic docunent. Now, you m ght ask
who should do the conpliance cal culations? Well,
certainly both the NRC and the DOE wi I | be doi ng t hem
You mght ask who should do these other extra
informative cal culations? | believe again that NRC
shoul d encourage DCE to do that.

The second item | have is the regul atory
process. W heard and we were rem nded that it
consists of multiple steps. It permts factoring in
new i nformati on al ong the way. DOCE well understands
this. Qur science and technol ogy panel was created to

conti nue the research, to enrich the database even
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after the license application is submtted.

Wy ? Because there wll be many
opportunities during that review period which
legislatively is stated to be three years |long, from
2005 t hrough 2007. Oobviously the NRC staff will stay
active throughout that period of tine. But let's
encour age people not to cease continuing to conduct
studies to reduce uncertainties and so forth.

The third item | have is related to
uncertainties. It ties in to what Dr. Till was
conmenting on. He was pointing out, and the pane
obvi ousl y was not unani nous i n that, but I' munani nous
onit, that there are two types. One is factors that
have been fixed by the regul ations.

You have to understand how Dr. Till is
defining this. He said there are no uncertainties.
He's nmeaning that in a strict sense. But what do
these include? Well, the -- He or she drinks two
liters of water per day. It's based on this
wi t hdrawal we heard of 3,000 acre feet per day. It's
based on dose coefficients and at the nonent Feder al
Qui dance Report Nunber 11.

Now, t he panel seem ngly yesterday sai d we
ought to encourage DOE to nove to Federal Guidance

Report Nunber 13. But in that sense, you don't argue
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with the dose coefficients in the Federal GCuidance
Report because that is a decision that they are to be
used.

Now, factors that nust be neasured and
have a distribution of values include the obvious
things as we'reirrigating the crops and there will be
upt ake by the home gardens as well as the alfal fa and
so forth, food for the cows. There's uptake and t hose
uptake factors have wuncertainties so we should
certainly continue to try to refine those. It's a
dynam c process as Dr. Kocher enphasi zed yesterday.

So that's one exanple. The biokinetics,
there | think, and | hope that this is not incorrect,
that one of the major wuncertainties is the G
absorption track factor for plutoniumor neptuniumor
anericium Then there's the dosinmetry. That involves
t he di stribution of the radi onuclides wi thin various
body organs there, the types of radiation they emt,
the energy of those radiations, how that energy
deposits within the tissue and so forth.

So anything we can do al ong those |ines,
we, NRC and DOE should be noving ahead. The NRC
shoul d encourage DOE to prepare docunments in which
t hey express the conservati snms and t he uncertainties,

guantify themas best they can. What are sone of the
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uncertainties?

Wll, one to nme is the solubility of
plutonium | know DCE has put a trenmendous anmount of
effort into this. They have studied colloids. In
fact, in the technical basis documents, there's a

whol e section on colloids and plutoniumcolloid. So
they are making the effort. That needs to be put in
a formso all of us can understand. The uptakes of
t he radi onucl i des, we have al ready tal ked about that.
The Kds for the novenent of the radionuclides in the
soil, | gather that the Kds are one of the factors
that play a major role in uncertainties.

Inasimlar way, they should | ook at the
conservatisns. | don't think |'ve seen in anybody's
report, and someone wi I | qui ckly correct me and pl ease
do because |I'd like to read about it, the 1long
effective half-lives of the al pha em tting neptunium
pl utonium and anericium give you a factor of two
conservatismin the dose estimtes sinply because of
the commtted dose concept.

The acute versus chronic intake, the dose
coefficients, and | believe Keith has agreed on this,
are for acute. Not agreed, he knows. He can tell us.
It's for ne to agree with him But they are based

upon acute intakes. In other words, | take in the
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whol e annual intake on January 1. That's not goingto
be the real world situation.

| think next we need to | ook at the fact
that there are three sets of standards; the intrusion
standard, the groundwat er protection standard, and t he
i ndi vidual protection standard. To ne, it would be
extremely helpful, and in fact Mryla Wisiolek
yest erday poi nted out at | east one case where whi ch of
these - skip the intrusion standard - but for the
groundwat er protection standard and the i ndividual
protection standard, which one governs under what
circunstance and for what radi onuclide?

Tonme, that's very inportant. Infact, if
you can do that, it hel ps peopl e get a grasp of what's
going on wthout being confused too nmuch by the
conpl exity of the regul ations. Wat do | nean t here?
Several things. The groundwater protection standards,
and please all of these statements wll have
qualifications. But I think in terns of technetium
and i odi ne, the groundwater protection standards are
it. That's it.

Now, it's the formula around that Dr.

Kocher pointed out quite correctly. They have
establ i shed secondary standards so it will be the
picoCurie per liter limt in the tw liters of
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groundwat er that you consune. But technetium and
iodine are in ny opinion just essentially totally
controll ed by the groundwater protection center.

Why do | say that? You can say there's an
effective dose fromtechnetiumand i odine and it has
to be considered in the individual protection
standard. But the effective dose for techneti umbased
upon FGR 11 is one-tenth of a mllirema year. Wll,
in 15 mllirem one-tenth is not much of a
contribution. And for iodine it's two-tenths of a
mlliremper year.

Well, | say therefore the groundwater
protection standardis controlling. Now, inasimlar
manner, the groundwater protection standard is
controlling for radium?226 and 228 because | presune

that the bul k of the radium?226 and 228 that's in the

groundwater, which is now | think two or three
picoCuries per liter. It's somewhere in that
bal |l park. In fact, they took one sanple that | saw

t he exceeded the five picoCuries per liter. Then they
resanpled and it showed that that initial sanple was
not correct.

| say or suggest that radium 226 and 228
are control |l ed by the groundwat er protection standard

because if they are naturally occurring, they do not
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play any role in the individual protection standard
because natural sources are exenpt fromthe i ndi vi dua
protection standard. Now, where does the individual
protection standard play it's major role?

In my opinion, it's in neptunium
pl ut onium and anerici um because the bounding limt
under the groundwater protection standards for those
nuclides is 15 picoCuries per liter. well, 15
picoCuries per liter permtted by the groundwater
protection standards gi ves you fromthree to nore t han
four times the 15 mllirem a year limt. So
therefore, for nost cases, the individual protection
standard will be governing.

Now, back to the secondary standards, Dr.
Kocher is absolutely correct. They have been
established by EPA As | recall, it's 2,000
pi coCuries for Carbon 14. 1It's 900 for technetium

It's one picoCurie per liter for i odine 129. However,

| tried all four sets of dose coefficients. | do not
find four mllirem per year consistently in any of
t hem

Let nme give you the nunbers. Again, |
work alone so nobody checks my cal cul ations. I
acknow edge t hey need to be checked. But if you apply

FGR 11 with those picoCurie per liter limts to two
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liters of water per day for an adult, you get 3.1
mlliremfor Carbon 14, 3.9 for technetium and 6.7
for iodine.

Now, | can understand the 6.7 for iodine
because EPA doesn't want to say six-tenths or four-
tenths of a picoCurie per liter. They want to say
one. And that's fully understandable. But soneone
needs to |l ook at those. Now, if we switch to FGR 13,
| came out with 3.1 for Carbon 14 and 5.7 for |-129.
| m ski pping technetiumfor the follow ng reason

When you shift to FGR 13, the organ with
t he highest dose is the lower large intestine. In
that case, the dose to that organ, | don't know
whether the lower large intestine is an organ or
whet her the colon is the organ. That needs to be
clarified. In any event, it cones out alnobst ten

pi coCuries per liter.

Now, |'m w nding down but |'mdrifting
into Never- Never | and. M fifth item s
considerations in ternms of the groundwater. The

groundwat er is extrenely hard, as we sai d yesterday,
rangi ng fromnore than 200 to nore than 1,100 parts
per mllion total dissolved solids mlligranms per
liter. |1 have heard and have read the results of the

f ood consunption survey.
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There was nothing in there about water
softeners. | realize the nature of the community and
probably not a single soul has a water softener. But
we ar e supposed to base our RVEI on t he average nenber
of the community and his or her dietary habits and
living style. Well, there is a casino. There is a
hotel. Thereis acountry store, whatever you want to
call it. I find it hard to believe that not one of
those facilities woul d have anything in the way of a
water treatnent facility.

If they do, that's part of their |iving
style. Again, it may only be a mnor thing. But I
woul d I'ike to know about it. |Is the water potable?
It has froml1l.6 to 2.3 parts per mllion of fluoride.
One part per mllion of fluoride is ideal to prevent
dental care or to assist in preventing them I
believe 2.3 will nmop nodel your teeth if you consume
it long enough. Well, |I don't knowthe ram fications.
But | ask, is the water potable?

Carrying on the earlier thing of
informative calculations, we have read that the
punping permts, and | realize that's a permt only.
They are not punping as nuch as the permts allow
But at sone tinme, and this is conjecture on ny part,

but certainly before the closure of the repository,
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you coul d punp that aqua for dry.

Now then, they have to nobve to a new
source. \Whether it's practical to go 30 mles away
and drill a new well and pipe it over, | don't know.
But | would |like to see DOE exam ne that. That woul d
add to their credibility. It need not be done,
i nsofar as | know, prior to subm ssion of the |icense
application. It's sonmething that could be done
af t erwar ds.

The next to last, FGR 13, the panel pretty
much said go for it. That would, in nmy opinion, be a
trenmendous step forward. My | ast poi nt woul d be based
upon ny experience, and | was not involved in W PP but
Ruth Weiner was and others, after WPP |icense was
approved, | have been tol d personal |y by Wendel | Weart
t hat DCE di sbhanded its staff. Questions have conme up
time and tine again since that facility started
oper ati on.

So nmy final urging, and it's a personal
statement, is that for neither the NRC nor DOE to even
t hink about disbanding their staffs wuntil that
repository is closed and even after. If it's
approved, if it's filled and if it's closed, even
after that, do not disband those staffs because you

need t he | egacy of their know edge, of your know edge
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about the facility as you nove forward. | have taken
up far nore time than I intended. Keith, do you have
comments, rebuttals, and additions?

DR. ECKERMAN: No, | think you hit all the

points that | really had. | would viewthe conpliance
tool as atool, as aninstrunment. | think you need to
calibrate that instrunent. That's these other

satellite cal cul ati ons that we have tal ked about. |
t hink the conpliance tool ought to use the | atest
Federal Guidance 13 dose coefficients which both the
princi pal agencies have in the past endorsed people
and al l owed their use.

| would encourage the people that are
responsi ble, if you don't have a copy of the | CRP CD,
by all means, get this. W'IlIl just have to calcul ate
and use the ICRP 26 waiting factors that are in the
regul ati ons and recal cul ate what the effective dose
equi val ent is and use those coefficients. |'mstill
alittle concerned about RMEI.

| s that definition being extended beyond
what's really required by the | aw and whet her that's
done in a consistent manner? That's sone detail that
can be | ooked at later. But | think people should be
very careful that they are not naki ng sone deci sions

in an inconsistent manner here as they treat RVEI. |
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think that's basically reiterating nost of what you
had said in one way or another.

DR. MOELLER: Keith, |let me ask you for ny
own educati on. Did you just say that the ICRP 26
tissue waiting factors are in the law, in the
regul ati ons?

DR. ECKERMAN: This is the position the
agenci es have taken. They say that you can use the
equi valent dose coefficients from the |atest
dosi netry. But they want you to use the waiting
factors that are in part 20 and in the law. That's
the interpretation | have gotten from people.

Because of the robustness, it really
doesn't nmake a whole | ot of difference. Nunerically
you wi Il see the difference with i odi ne 129 dependi ng
on whi ch set of factors you are using. That probably
ought to be clarified with the agenci es because t hat
position | had heard sone tine ago.

VI CE CHAI RVAN RYAN:  And | think we heard
that if alicensee asks for that explicitly, they can
sure deal with it on an explicit request basis. But
| guess | didn't hear that it's a policy per se.

DR ECKERMAN:  Yes.

VI CE CHAI RVAN RYAN: So it woul d be your

advice to qualify it.
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DR. ECKERVAN: It has to be qualified. By

all neans asked, don't take ny position on it.

VI CE CHAI RVAN RYAN:  Thanks.

DR. MOELLER: Tim M Carten, are you in a
position to conment? Wuld you please if you can?

DR, MCCARTI N: No, that's not ny area.
Chris m ght have sone idea.

DR MCELLER: All right.

MR. MCKENNEY: It is NRCpolicy that if a
| icensee asks, they can get an exenption from the
definitions of part 20. Definitions in part 20
unfortunately do have exactly the waiting factors
listed inthere. That is why there has to be a change
to allow the new system

DR MOELLER: But they can request it.

MR MCKENNEY: Yes, they can request it.

DR MOELLER: Thank you. David Kocher.

DR KOCHER: It woul d nake no sense to ne
what soever to use the |atest biokinetic nodels and
cal cul ate effective dose equi val ent. That just flunks
the laugh test. | would have to go look in ny files.
But the neno | renenber seeing fromNRC tal ked about
you can use effective dose. | could be wong about
t hat .

Dade, al so | was wrong yest erday about t he
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drinking water standard apparently. ["m told that
there was a deal struck shall we say where the part
197 just has the dose standard in there and it doesn't
refer to the old MCLs. So you apparently are at
liberty to use different --

DR MCELLER: Concentrations.

DR. KOCHER: You can derive di fferent MCLs
from that based on newer biokinetic and dosinetric
nodel s. That apparently is the case so | was w ong.

DR MOELLER: Tim McCartin.

DR. MCCARTIN: Could | just qualify that?
" mnot aware of any deal that was struck. EPA chose
towitethe standard in that particul ar way t hat they
do not explicitly point to the MCLs. There was no
deal that I'maware of in that regard. That was an
EPA decision. The inplication m ght have been that
NRC had sonmething to do with that.

DR. KOCHER: No, | think this is an
i nternal EPA matter.

VI CE CHAI RVMAN RYAN: The deci si on was not
to point to MCLs at the end of the day.

DR. KOCHER: Apparently that's so because
part 197 doesn't refer to those explicitly. But
that's sonething that a lawer in consultation with

EPA woul d have to fair it out. Congress, the Safe
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Drinki ng Water Act amendnents, may have sonmething to
say on the i ssue i f sonebody real |l y exam ned what t hat
nmeans.

VI CE CHAI RMAN RYAN: Tim had a conment.

DR. MCCARTI N: Yes, al t hough the
di fferences between appl yi ng those MCLs and appl yi ng
the limts there are very small.

DR, KOCHER:  Yes.

DR MCCARTIN: It's not like there's a
significant difference between the two.

DR. KOCHER It's how many angels coul d
dance on a head of a pin kind of thing.

DR, MOELLER: Dr. Till.

DR TILL: | mght just add a fewthings.
My first point is that conpliance with standards for
publ i c exposure is public business. | knowthat's why
you are here and that's why these neetings are open
But in the same sense, this is as nmuch a credibility
bui I ding process as it is a cal cul ational process.

| have always said this. | have been
caught in the mddle of it. I'mguilty nyself as a
scientist of thinking that we can do the greatest
sci ence, perfect calcul ations. But if you haven't
brought those exposed al ong so that they understand

what you did, then you are actually dooned to fail
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Yest er day I heard sever al tinmes
opportunities for the Departnent of Energy or NRC or
whoever is responsible to earn sone credibility. The
exanpl es are the evaporators. Perhaps that woul d be
sonmething sinple to do if it solves the problem
Visiting the dairy farm if you have 5,000 cows out
there, | woul d know everything about that dairy farm
whether it plays directly or not. | would be able to
answer that question.

Sol thinkit's inportant to keep in m nd
that this is really a credibility building process.
| was very pleased to hear when this question came up
about the survey. The first tine it came up, we were
tol d the survey was not done i n Spani sh. Finally, the
record was laid straight. 1t was done in Spanish.
That's crucial. So that's ny first point.

My second point is, and | mentioned this
yest erday, about reconmendi ng t hat the Departnment of

Ener gy use t he best sci ence avail abl e i n goi ng t hr ough

this conpliance process. | think that should be
policy. | think it needs to be deci ded how you do it
and how you inplenent policy. Just to mmke a

statenent is one thing. But how do you deci de when
there is new science and when you inplenment new

sci ence?
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That's |i ke the dose conversion factors.
You can't pick and choose anpbng the science. You
can't pick one dose conversion factor that nakes your
dose lower for plutoniuminhalation and higher for
pl ut oni umi ngestion. W knowthat was the case inthe
| ast revision of the dose factors. So sone kind of a
net hod that you are going to use the best science and
here's how we're going to do it.

This is Keith's point. | think thisis a
cruci al issue about the RMEI. | understand that
requirenents to stay within the [|aw And that's
i mportant because that's the way the law is set up.
But this is certainly not the traditional critical
group concept. | would certainly have, within these
stylized calculations, in nmy back pocket what the
critical group dose is as well just to be able to
answer that question.

| assume we' re goi ng to cone back and tal k
alittle bit nore today about this adult being the
i ndi vidual exposed. | said yesterday | agree with
that. | want to talk alittle bit nore about it and
explain why. But | think that's going to raise sone
questions with regard to the public. It canme up
yest erday about children being exposed. That all

needs to be taken into account. There's a way to do
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that. Mybe we can come back and discuss that some
nor e today.

VICE CHAIRVAN RYAN: we' || have
opportunities after the presentations to do that.

DR TILL: Yes, | was very happy, Dade,
with what you said about the uncertainties of sone
fixed and sone not fixed. That's a little bit of a
change in the way we have done business in the past.
| recognize that. But the idea that the paraneters
t hat defi ne an exposure scenario for an i ndividual in
the future in ny view should be fixed.

Qui te honestly, at the sanme tine, | would
make that calculation with the variability in those
paranmeters and with a distribution. | think what you
will findis thereisn't nmuch difference. But to ne,
like | said, it's a philosophical issue that's
inmportant to lay very clearly on the table.

Anot her point that | have alittle bit of
trouble with is this decoupling of the different
el ements of the TPA VWhat we're working on, what
we're focusing on in this group are the biospheric
dose conversion factors. And that's fine.

VI CE CHAI RMAN RYAN: John, just to be
clear, | think you nean the TSPA neaning the DCE

cal cul ati ons.
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DR TILL: Yes, |'msorry.

VI CE CHAI RMAN RYAN: Ckay, | just wanted
to be clear.

DR, TILL: I think what we're doing is
fine. It's fineto look at this. But then you need
to cone back and | ook at the whol e package toget her.
What worries nme sonme is this, and it goes back to
credibility. | worry that this element of the
calculation is de-enphasized so much because the
uncertainty is sosmall and it plays such asmall role
overall in the overall conpliance process that it's
not given the attention it's due for the credibility
i ssues.

Quite honestly, if | had to predict
anything, | would say this is the element of the
conmpl i ance cal cul ationthat will give you nore trouble
than anything in the long-term |It's because people
understand. They understand what you are trying to
do. They understand what people eat and what their
lifestyle is. It will get challenged. So it's
i nportant that you come back and coupl e t hese t oget her
in the long-term Those are ny points. Thank you.

DR. MOELLER: Let me go back to Dave
Kocher. | apol ogi ze, Dave, you were not through.

Pl ease conti nue.
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DR. KOCHER: The bad news is | hadn't

actually gotten started yet.

(Laughter.)

DR. KOCHER: | very much second John's
concern about this decoupling busi ness for a nunber of
reasons. I think we all recognize we have a
fundanment al quandary here. The reason we're putting
this stuff in the ground is because we think the
geosphere and engi neered barriers do good things for
us. That's clearly where our greatest enphasi s shoul d
be placed in assessing total system perfornmance.

But he bi osphere plays sone part. If you
are going to do it, you ought to try to do it
reasonably well. | also think that there may well be
some real couplings between the biosphere nodel and
t he geosphere nodel that sinply are not accounted for
in the present way of doing things. W | earned
yesterday that in nodeling root uptake from soil by
plants that there is a correlation accounted for
bet ween di stribution coefficients Kd and root uptake
factors Bv.

The same kind of correlation presunably
applies to whatever distribution coefficient you
assumed in your transport nodel to get to the well.

There coul d wel | be some correl ati ons. Wen you don't
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account for these, you may under-represent the overal
uncertainty in the system when you do stochastic
nodel i ng.

| don't think there are a | arge nunber of
t hese couplings that would be significant. But it's
probably worth sone thought. | al so agree with Dave's
conment - -

MEMBER HORNBERGER: Dave, can | ? Just for
clarification, when you talk about coupling of the
transport systemto plant uptake, you are suggesting
there could be a feedback on the transport from
uptake. | lost that.

DR. KOCHER: No, it could be that the
appropri ate val ue of a root uptake valueis correl ated
wi t h what ever Kd you assuned to transport the stuff to
the wel | because it's knowninits soils that for high
Kd things, the root uptake factor is |ow. For | ow Kd
t hings, the root uptake factor tends to be high.

So by not accounting for t hese
correl ati ons, you m ght under-represent uncertainty.
If you just treat everything as independent, of
course, if you have enough vari abl es, your uncertainty
shrinks to very little. | don't think it's a big
deal. But it's worth thinking about have you cost

your sel f sonet hi ng by doing this conpl ete decoupl i ng
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of the bi osphere nodel from everything?

MEMBER HORNBERGER: Fromwhat consi st ency
t hen correl ation?

DR. THORNE: No, could | come in? | think
it's a genuine correlation. Wat Dave is saying is
that the mneralogy and texture of the soils is
related to the mneralogy and texture of the
underlying materials through which the radi onuclides
are passed. Unl ess you recognize that these are
related materials, you won't build in the proper
correlations between the Kd values that are
appropriate to that material.

It's that underlying nature of the
physi cal system which | think goes back to Dade's
point that if you have a full site descriptionreport,
you wi Il recognize those m neral ogi cal and textural
rel ati onships in the description. Thenyouw | build
theminto the nodel subsequently.

MEMBER VEINER: Isn't this what the PA,
performance assessnent, in the general sense, does
anyway, or are you suggesting sonet hi ng beyond what
per f ormance assessnent does?

DR. KOCHER: What we have | earned so far
is that these kinds of correlations are not account ed

for because the stochastic nodeling of the part of the
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performance assessnent that gets vyou to a
concentration in a well is conpletely decoupled from
what ever ki nd of stochastic uncertainty analysis you
do for the biosphere conponent.

MEMBER VEI NER: But the way the
per f ormance assessnment works i s that each di stri buted
variable is sanpled on. Yes, the sanplings are
i ndependent . But you are certainly taking into
account the uncertainties in both sets of variables.

DR KOCHER  But the problemis this.

MEMBER VEI NER: " m just asking beyond
t hat .

DR. KOCHER: In your geosphere nodel, if
you by random sanpling select a | ow val ue of Kd for
your transport calculation and then you at random
assune a | ow root uptake over here in the biosphere
nodel , you have ignored that correl ati on conpl etely.
Let ne give you a sinple exanple. Suppose you have a
bunch of fil m badge readings.

You make a bunch of readings on a film
badge and you want to add themup to get the dose and
you want to take into account uncertainty. If you
treat the uncertainty in each fil mbadge reading as a
random t hi ng, the nore badge readi ngs you have, the

| ower the uncertainty is goingtoget. But if there's
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correl ations, the uncertainty doesn't get as |l ow. And
you have the sane potential problem here.

MEMBER VEI NER:  Yes, and | can see that.
It seens to ne that what you are suggesting, and I
know we did this on the web and | haven't | ooked at
the TSPA that cl osely, but there was an attenpt to do
stratified sanpling, dolatin hypercube (PH) sanpling
so that you at | east sanple nore or | ess equally from
the entire range. Now, you're suggesting sonething
else. That's what | was trying to get to. You're
suggesting that the performance assessnent include
positive correlations in addition to just the random
sanmpling of uncertainty.

DR. KOCHER: 1' mjust suggestingthat this
is worth looking into to see if it matters. There
could be others. | haven't really thought about this.
Climate is a tricky business that | know nothing
about. But it clearly affects both suites of nodels.

Are there correlations in your climte
change nodel that you are losing by treating climte
as some kind of stochastic variable but treat them
conmpl etely independently in the geosphere transport
part and t he bi osphere part? Are you | osi ng sonet hi ng
by this total decoupling? | have no idea how

important this is. But I'm just concerned that
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somet hi ng m ght be | ost when you do this.

DR. MCELLER: Excuse ne, David, |'mbeing
nudged fromny left that we need to nove al ong. But
go ahead and cover your other points. Perhaps we can
do the discussion |ater today.

VI CE CHAI RMAN RYAN: That woul d be great.

DR MOELLER: But raise your points.

DR. KOCHER  Yes, | have sone specific
t echni cal comments sonme of which | havetransmttedto
t he DOE peopl e al ready and probably should wait until
later. It's about the nodeling and paraneters that
they chose. | won't deal with that here.

DR. MOELLER kay, thank you. Jeff, why
don't we nove ahead then?

DR. DANI ELS: My conments pretty nuch echo
what you have had to say, Dade. | would only like to
add that the extra informative cal culations are an
i mperative. It's veryinportant that we understand in
a conmparative sense what t he age specific dose may be.
Peopl e want to know. The other thing that |I think is
rel evant hereisthereis arisk assessnment perforned.

It doesn't stop exclusively with the dose
calculations. It would be done with the appropriate
dose conversion factors along the |ines of Federa

Qui dance 13. Wiile this is certainly in the extra
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informative cal culations, it's what the public is not
only asking for but is demandi ng.

Renmenber, we're talking here about a
situation that is a prospective understanding. W're
not tal ki ng about an epi dem ol ogi ¢ study where peopl e
are bei ng exposed and there i s evidence of effect. W
don't know what that effect m ght be. Unfortunately
we have a nodel that says it's |linear through zero and
there's no threshold. At this point, that's the best
we can do. It seens to be a conservative nodel for
t he purposes of anal yses that are prospective.

So | think it's deficient not to advise
t he public what those nunbers are. | think it's also
i nportant to recogni ze that because of the difficulty
in conmprehending the way MCLs are derived in the
present based on the way they were derived in the
past, there's an i ssue here that says ri sk may be the
uni fying thing. There's been argunents withinthe EPA
about how the MCLs shoul d be appropriately adj usted.

The fact is that they won't be raised.
But they could be |lowered. The fact is that with al
of that understandi ng taken into account, there's a
great deal of confusion anmong the public about what
m ght be considered right. But science noves forward.

Thanks to Keith and the new biokinetic
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nodel i ng processes that exist, there's a better
under st andi ng of howthat dose is converted. There's
an understanding within the context of today's
under st andi ng of the ri sk what those nunbers transl ate
into. Utimtely the public wants to know.

The ot her points that | would Iike to make
just in passing are | have to commend the process as
it exists right nowbecause we're here due to the fact
that there is a defensibility and credibility to the
docunentation. In the past, it may have been a back
of the envelope calculation that was done with a
certain degree of conservatism that everybody said
this is realistic or unrealistic in that case.

The conpl i ance docunent s have nowi nproved
to the point where we can take into account a
reasonably maximumy exposed individual. It's
i mportant to enphasize what that means. Maxinmumy
exposed, this isn't just to say that it's going to be
everyone in the population. It's to say that we're
taking into account a certain degree of conservatism
as Dr. Till has nentioned, and we fixed it at two
liters a day for an adult.

Now, it's inportant to recognize within
extra informative information what t hat is

prospectively related to a child or a teenage. It's

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

36

also inmportant to qualify the calculations to
recogni ze that indeed the dose conversion factors
assune, and you can correct nme if |I'mwong, Keith,
but that you are going to get the annual dose all at
one time which is a little insincere but is
conservati ve.

Wth regard to pathway exposure factors
and upt ake versus i ntake, | think the best that can be
said right nowin the process is that these things be
docunented well and that they be transparent in the
way that the calculations are conveyed both to the
public and to the regul atory agenci es. Meetings |like
this continue in the licensing process so that all of
the concerns, as you brought up, Dr. Kocher, are
vented. That's the points | would |ike to nake.

DR MOELLER: Thank you. M ke.

DR. THORNE: You might feel that com ng
last | woul dn't have anything to say. But | have one
or two extra points. Let nme endorse or suggest a way
forward on the RVEI. Obviously we are stuck with the
RMVEI. | think what | m ssed yesterday was a narrative
t hat establishes the consi stency between t he RVElI and
t he bi osphere nodel configuration and
paraneterization. That narrative would hel pusto see

why the cal culation was what it was.
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| think, just endorsing John's point, that
| would like to see a supplenentary cal culation with
a conventional critical group approach. There is a
gut feeling that it doesn't nmke an enornous
di fference. But it would be nice to see that
quantified. And 1 don't thinkthat'stoodifficult to
do.

Effectively, internationally there' s alot
of discussion on the geosphere biosphere interface
zone. It's recognized as a significant source of
uncertainty. Effectively, it's regul ated out here by
the 3,000 acre feet rule. Again, if we're talking
suppl ementary calculations, that's an obvious
candidate for variant calculations to show the
i nplications of that regul atory deci sion.

| would mention that's currently being
addressed in the Bio-Prata (PH) project which | know
t he Yucca Mount ai n proj ect peopl e have an i nvol venent
in. So this is not going to be a new story to them
| think the detailed analysis for contributions by
pat hway was very wel cone. Again, the words that come
to mind here are a narrative is what |'m1 ooking for
t here that describes why the results are what they are
and how they could be different if I nade different

conceptual assunptions or different parametric
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assunpti ons.

Ve tal ked about uncertainty and
sensitivity anal yses yesterday. | think I'd like to
see an explicit recognition that both types of
analysis are appropriate and that they are
conplinmentary to each other in hel ping to explainthe
system We sort of touched on specific activity
nodel s bot h on the i odi ne 129 and actual |y effectively
on the Carbon 14 and fish issues.

| think that reveal s to you that specific
activity argunents can be useful. But they have to be
used with considerable care and you have to decide
what are the stable pools that are m xing with each
other in the systen? If you don't get that straight,
you get the wong answers.

Anot her bi g nessage | woul d send i s Redox
sensitivity. For things like iodine and technetium
and a nunber of the actini des, chem cal speciation and
changes wi t h oxi di zi ng conditions are a nmaj or factor.
| don't necessarily believe that those shoul d be built
in at the level of assessment nodels. But it's
i nteresting when you | ook at the TSPA that the other
parts of the nodel are underlay detail nodels which
informthe actual assessnent |evel nodel

| don't see the same rel ati onshi p bet ween

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

39

the assessnment |evel nodel in the biosphere and
detail ed process-based nodels to define and justify
t he paraneterization and the conceptualization. [|'m
t hi nki ng of things |ike soil colum-type nodel s where
you explicitly use Richard' s equation where you
consider the Kkinetics of the processes. The
traceability fromdetail ed process nodelingis an area
t hat coul d perhaps be useful.

FEP analysis we briefly nentioned. One
thing that affects ne about the FEP analysis is not
surprisingly because it's based upon international
experience the FEPs are described at a very high
| evel . They are things like human lifestyle or
i nhal ati on whi ch are ni ce not herhood words. But they
don't actually give me a very big handle on how to
build a real nodel.

But | think we saw very usefully that the
interaction matri x approach i s being applied. | think
that gives you a very scrutable audit trail. | would
draw attention to the ongoing wrk of the
I nt ernational Union of Radi oecology in that area. |
woul d very nmuch encourage that there is tal k between
the DOE, the NRC and the IUR program in that area
because | think that's where we'll devel op much nore

structured nodel i ng approaches.
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| amhappy wi t h t he conpart nent al nodel i ng
approach. That's standard i nternational practice, as
| say, at the assessnent | evel, though I think we need
to underpin with process nodeling. | am concerned
al so that spacial heterogeneities in the systemare
not represented in the nodel, that we treat the
bi osphere as if each of those conpartnents was a
honbgeneous system W know that spacial in
honogeneity in soil characteristics will exist.

| was a little concerned with the fact
that when the activity has passed down through the
soil zone, and this goes back to Dave's question on
correlation and interactions, that the radi oactivity
di sappears fromthe system Now, if |I take the NRC
exanpl e where they irrigate for 15 years, 15 years
will drive a soluble nuclide down in the soil.

But when you turn off the irrigation,
there will be a net soil noisture deficit and
effectively there will be an upward suction. The
activity that noved down five or ten neters will nove
back up again. You have the problemthere that you
can buil d up a reservoir depth whichis then recovered
to the soil zone and i s avail abl e for exposure again.
It's that sort of interaction which is basically an

understanding that the surface hydrology and its
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coupling to transport that is the sort of thing that
| see enbedded in a process nodel

| " mnearly there youw || be gladto know.
These are the highlights. One thing we didn't touch
on yesterday is when | |look at the wunderlying
literature, | would commend the literature. | think
the description of the new ERMYN nodel and the
description of where do all the parameters come from
i s inpeccably done. | can see where every nunber cane
fromwhi ch of course allows nme to ask nore questions
about them

One of the things that strikes methereis
that many of the value hues (PH) are derived from
secondary reviews of the literature. This has a
nunber of potential problens. Some of those reviews
are very dated. One is that these is a Beas Revi ew
from 1984, an excellent review in its tine but 20
years old. Ohers are reviews that we use as a basis
for other nodels.

Sonetinmes those reviews don't fully
consider the full range of the primary literature.
Sonetinmes, as in | AEtechnical report series 364, they
are internally inconsistent. For exanple, aninal
transfer factors are someti nes consi derably hi gher for

goats than for cows for no reason fromthe underlying
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primary literature and notw t hstandi ng the fact that
the goat istentinmes as small as a cow. That just is
| ogi cal ly wong.

Soneti mes t he val ues are not applicablein
the | ocal context. The Carbon 14 fact for fish which
is taking froml AE 364 i s one exanpl e of that where it
m ght be okay if you were in a contam nated ecosystem
wher e everyt hing was contam nated. But it's not okay
when you are in a fish farmwhere just the water is
cont an nat ed.

There's a correlation to be nentioned.
When you have several secondary reviewers, you often
find that they point to exactly the sanme single
primary literature source. You can't treat the
nunbers fromthe secondary reviewers as if they were
i ndependent vari abl es for the purpose of determ ning
a distribution.

|"ma bit surprised that the DOE has not
at sone poi nt undertaken its own conprehensive revi ew
of the primary literature on transfer factors which
woul d seemto ne as a desk study arelatively limted
cost operation and that you would get enornous
benefits fromit. And the international comunity,
incidentally, would get enornous benefits fromit.

Climate change, it is curious that there
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is no recognition even of the possibility of
greenhouse warm states and the potential new anal og
characteristics in the system |'mnot saying that
DOE shoul d definitively assume t hat greenhouse war m ng
will occur. But it should at | east be recogni zed as
a possibility and cal cul ati ons shoul d be made | think
for those alternative states. That's bei ng addressed
extensively internationally.

Finally, on dosimetry, | think | agree
wi th everybody t hat use of good science i nplies use of
the latest |ICRP, biokinetic, and dosinetric nodels.
We did have a discussion yesterday about where you
shoul d | ook at variability and uncertainty. | would
suggest that possibly you mght Ilimt that to
sensitivity studies for alternative val ues for aerosol
solubility, alternative aerosol sizes, and alternative
gastrointestinal absorption and |eave the systenic
bits of the nodel al one because that gets conpli cated
because the systemic nodels are carefully tuned.

There's a l ot of correl ati ons between the
internal paranmeters. |f you get into that business,
| think we should leave that to Keith if anyone is
going todoit. That's what | have. Sorry, that was
quite a shopping list.

DR. MCELLER: No, that was great.
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VI CE CHAI RMAN RYAN: That was an excel | ent

sunmary of where we have been so far today. | guess
what | woul d suggest is that we turn our attention to
our first speaker. W can certainly pick up all of
t hese points as people think about them and di gest
t hem and hear these presentations. Then we'll cone
back for a full discussion and questions.

So, our first speaker up is M. Pat
LaPl ante who is a senior research scientist fromthe
Center for Nuclear Waste Regul atory Analyses. For
t hose of you that did not recogni ze yest erday, we have
staff fromthe center onthe TV screen. |'msure they
can see us as well.

MR. LAPLANTE: Hello. Can everybody hear
me? M nane is Pat LaPlante. | work for the Center
for Nucl ear Waste Regul atory Anal yses, the technica
support contractor for the NRCin the highlevel waste
program Today |' mgoing to discuss risk insights for
bi osphere nodeling. | don't have a whole | ot of tinme
so |"mgoing to provide a general overview. W']l|
have time for questions, and we can get into sone
details if you would like.

In general, |"mgoing to talk about how
our reviews of DOE docunents are risk-informed. |'m

going to provide an overview of the biosphere risk
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insights which wll be consistent with what |
presented yesterday. I'm going to discuss the
agreements that came out of our DOE document reviews
and howt hose were ri sk ranked or significance ranked,
| shoul d say, and di scuss sone of the effects of the
ri sk insights on our current work plans.

As | mentioned yesterday, we have been
conducting dose assessnents for quite a while, since
the early "90s. So leading into the DOE documnent
reviews for the site recommendati on, we al ready had a
fair anmpunt of wunderstanding of the basic system
processes. These were process |evel, nodeling, and
sensitivity studies that have been published in the
past as well as an TSPA, total system performance
assessment code devel opnent activity whi ch has gone on
since the early 90s to the present.

That's included continued refinenent of
t he bi osphere nodel s and paranet ers i ncl udi ng | ooki ng
at internediate results and doing confirmatory
cal cul ations, verification, and so forth. That whol e
activity has given us vast insights into how the
nodel s are operating. So when we di d t he DOE docunent
revi ew supporting the site recormendati on report, we
di d focus our revi ews on those areas t hat we knew were

driving the cal cul ati ons.
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This was based on a process |evel
under st andi ng because t hose were the tool s t hat we had
at the time. The risk insights initiative, in ful
swi ng, began after we had devel oped the coments on
t he DOE docunents. During that tine, we had enhanced
our total systemperfornmance assessnent code to al |l ow
sensitivity anal yses at the total systemlevel on the
bi ospher e paraneters because we had actual | y i ncl uded
t he bi osphere nodel conpletely into our total system
per f ormance assessnent codes.

So this allowed wus the ability to
understand how the individual biosphere paraneters
were affecting the total system performance rather
than just the dose that was calculated within the
bi osphere as a separate process nodel. The risk
insights initiative wused this information to
signi ficance rank the agreenments we had al ready nade
with DOE that they would provide information to
resol ve our coments.

The risk insights essentially provided a
context to help us resolve the agreenents. How nuch
i nformati on do we need on certain topics if they are
either inportant or not so inportant in the tota
system cal cul ation? 1In general, our technical work

over the years has been directed towards inportant
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topics with large uncertainties. Obviously we're not
spending a lot of time focusing on the drinking water
consunption rate or that type of idea.

Thi s slide provides just a basic overview
of our risk insights for the bi osphere nodeling. This
is consistent with what | presented yesterday. |['ve
broken it down into insights related to the
groundwat er rel ease, biosphere pathways, and those
rel ated to i gneous activity rel ease. 1n general, for
t he groundwat er rel ease pat hways, we're seei ng about
50 percent of the dose due to drinking water and about
40 percent due to crop consunption. Again, this is
for key radionuclides that are driving the
cal cul ati on.

The key paraneters that we have det erm ned
in the process level sensitivity studies include
distribution coefficients, plant transfer factors,
crop interception which is deposition of material on
the crop surface. In general in the «crop
cont am nation nodel s, you get a certain anount that's
deposited directly on the surface and a certai n anount
t hat comes up through the roots. That's what gets you
your crop ingestion dose.

The uncertainty in the groundwater

bi osphere calculations is low relative to other
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abstractions. This influences the overall inportance
of the groundwat er rel ease bi osphere pat hways and t he
total system cal cul ation.

For the i gneous activity rel ease scenari o,
as | said yesterday, inhalation pathway dom nates.
That's fairly clear. Key paraneters include nass
| oadi ng and sone of t he exposure duration paraneters.
Mass loading is sort of a lunped paraneter that
i ncludes a nunber of processes. O course any of
t hose processes that are driving the nass | oading
could al so be inportant.

VI CE CHAl RVAN RYAN: Excuse ne. Because
of the problem with the slides, he needs a four
m nut e, everybody keep their place break. | hate to
interrupt you. But that way, folks will be able to
see your slides.

MR. LAPLANTE: kay, sure.

VI CE CHAI RMAN RYAN: So let's just take a
qui ck break right in place.

(Pause.)

MEMBER HORNBERGER: One thing 1'd like to
know is that we keep using very qualitative terns;
l ow, high, nmedium et cetera.

MR. LAPLANTE: Wen | say "low, " | nean

relative to other abstractions.
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VEMBER HORNBERGER: Rel ati ve to other

abstracti ons.

MR. LAPLANTE: The one | presented
yesterday gave you in a quantitative idea the | evel of
uncertainty that we're propagating just in the
bi osphere cal cul ations. Wthinour calculations, it's
wi thin an order of magnitude that's slightly | ess than
that. DOE, as you heard, have nore elenents in their
nodel such as swanp cool ers and slightly nore invol ved
climate fluctuations and so forth.

They are propagating slightly nore now.
They used to be propagating | ess than we were. Now,
with the new nodel, they are within about an order of
magni tude. But if you consider that, sonme of these
other abstractions, waste package corrosion or
what ever, have many orders of nmagnitude of variati on.
So as those are causing the dose to flop around, the
bi osphere is just in the background noi se.

So that's the conceptualization at a high
| evel of howthe uncertainty in the bi osphere rel ates
to the total systemuncertainty. You' ve seen those
hor sehai r di agranms, the TPA output. The variationis
quite large fromthe total system

CHAI RVAN GARRI CK:  Quest i on, dependi ng how

you do in your uncertainty analysis, the sensitivity

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

50

anal ysis is a subset of that.

MR. LAPLANTE: Right.

CHAI RVAN GARRI CK: It's very easy to pul
out. If you have a PDF that's an accunul ation of a
| ot of contributions, it's very easy to pull out the
PDFs that make that up and display very graphically
the sensitivity as well as the uncertainty.

DR. THORNE: Coul d | just comrent on t hat?
| think we are in danger of m ssing sonething there.
We're in danger of thinking that all uncertainty is
par amet er val ue uncertainty. To nmy m nd, the bigger
i ssue in the biosphere is conceptual nodel. Have we
got the structure right?

CHAl RVAN GARRI CK:  Yes, sure.

DR.  THORNE: You don't get at that by
doing a Monte Carlo simulation. You do that by
brainstormng alternative conceptual nodels and
runni ng them through the system

DR. ECKERMAN: Right, exactly.

MR. LAPLANTE: Ri ght, al though I think you
m ght agree that this biosphere is not extrenely
conmpl ex conpared to sone biospheres. It's an arid
envi ronnent . There aren't a large variety of
activities. The rule constrains sonme of the aspects

of the conceptual nodel in a way. Also, given what

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

51

DCE presented yesterday, it's alittle bit nore of a
mat hemat i cal nodel

Wien they ran a bunch of different
bi osphere nodels, they get the sane results. | know
a conceptual nodel mght draw you to slightly
di fferent bi omat hematical nodels. | understand when
you get into the details you can conme up with all
ki nds of different conceptual nodels.

But | think our nodels are maybe a | eve
above that that consider nost of what we woul d expect
to be occurring in the biosphere. | don't see a | ot
of alternative conceptual nodels that are mssing. |If
you know of one, we're certainly open to hearing
suggestions of what conceptual nodels are being
m ssed.

DR. THORNE: | think we're tal king across
pur poses in a sense. The conceptual nodel | had as an
exanple was the one | gave earlier where the
radi onuclide noved to depths, is accunulated in
reservoir depths, and then because of changes of
either human irrigation or environnental conditions,
t hat reservoir becones avail able. Now, that actually
falls outside the scope of the standard biosphere
nodel s which typically operate top of the soil down

i nto about the base of the subsoil but don't operate
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to 15, 20, 30 neters of depth. It's that w der
conceptual i zation that raises the issues in ny m nd.

MR LAPLANTE: |Is that type of process
really what you would expect, or is this nore
specul ative?

DR. ECKERVAN: No, letting the agriculture
| and rest under heavy irrigation is often done. You
irrigate a field for a period of tine especially
because the solids build up. Then you |l et that track
of land rest, not be in an agriculture practice, and
t hen cone back and irrigate |ater

MR LAPLANTE: R ght, | understand that.

DR. ECKERMAN: So there's arotation |ike
how you rotate crops.

MR LAPLANTE: But | nean the upwelling.

DR. ECKERVAN: The upwel ling coul d occur
during those peri ods.

CHAI RMVAN GARRI CK:  Certainly when | talk
about wuncertainty I'm thinking both aleatory and
epi stem ¢ uncertainties. "' m not thinking of just
information uncertainties. You can convolute both
into the sanme distributions. You can disassenbl e the
information in such a way to display the relative
contributions of both types of uncertainty. And you

can deconpose it into the sensitivity conponent as
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well if you do it from the ground up wth a
conpr ehensi ve uncertai nty nodel .

MR,  LAPLANTE: Isn'"t the iodine and
technetium fairly nobile in terns of wouldn't that
conti nue to wash through?

DR. THORNE: Technetiumis only mobile in
oxi di zi ng conditions. It's essentially conpletely
imobile in reducing conditions. Those are the
condi tions that exist belowthe phreatic surface. So
if you have created a water table at depth, then
technetiumw || essentially be stuck where the Redox
potential is less than mnus 100 mllirens or
possibility even a bit higher.

Wth iodine, iodine tends to be i mobile
in oxidizing conditions with high organic content in
the system So if you have an organic |ayer and the
iodine hits it, then it will tend to stop. So it
depends on the chem stry.

MR. LAPLANTE: But would there be an
organi c | ayer?

DR THORNE: Well, that's part of site
characterization.

MR. LAPLANTE: Yes, okay. Mboving forward,
for igneous activity, | think | already went through

t hat . So | think we're on the next slide. In the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

54

next few slides, |I'm going to go through the
agreements that were established that DOE would
resolve certain conments that we asked on the site
recommendati on report.

| have separated these up into those
related to nostly or are nore applicable to the
groundwat er rel ease bi osphere pathways. Then after
that, 1'Il discuss sone related to the igneous
activity release biosphere calculations. The
bi osphere groundwater pathway nodeling agreenent
topics are generally ranked |ow significance. | f
anyone is interested in seeing the detailed
descri pti ons or paraphrasi ng of the agreenents, | have
i ncl uded these on backup slides nunber 10 and 11.

| * msummari zi ng t hemi n t hese vi ewgr aphs.
But you can keep themhandy. |If you are interested in
| ooking at them you can. The |ow significance,
again, is related to the low variability in the
bi osphere. Wen we made the conmments, we did
enphasi ze those paranmeters that were found to be
i mportant in the bi osphere process nodel i ng decoupl ed
fromthe total system cal cul ation

These i ncl uded soi | partition
coefficients, Kds for soil |eaching calculations,

plant transfer factors, the crop interception. W
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al so had sone comments on the sanpling approach. To
some degree this related to what Dr. Kocher was
nment i oni ng about the decoupling. They had decoupl ed
their biosphere sanpling from the total system
sanmpling. We were asking themto tell us whether that
was biasing the results or not.

That was maybe less of a nunerical
i mportance i ssue as nore of just a how are you doi ng
it. So in general with these risk insights, the
effect on our biosphere plans were that we really
don't have any plans to do major technical work in
this area. | think things are in pretty good shape.
DOE subsequent |y has i nproved t heir docunentati on, as
was not ed.

They have gone actually quite far in
docunenting everything. You can identify every
paranmeter that they are using in their nodeling. So
t hat resol ved t hese core agreenents that we had on t he
SR O course, we will continue to nonitor as the
docunents cone in whet her they are changi ng anyt hi ng
and so forth. But we're not really conducting nuch
additional work in that area.

This is just to provide an exanpl e of the
type of technical information we used to suppl enent

our risk insights when we were focusing on these
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particul ar specific agreenment i ssues. |'ve chosenthe
pl ant transfer paraneter as an exanple. W did have
an agreenent on that. W' re asking DOE | believe to
justify the site relevance of their plant transfer
factor choices.

So to get anidea, nunmerically howis this
factor affecting our total system perfornmance
assessnment results, in addition to what we have known
from previous anal yses, we did a sinple perturbation
anal ysis where we perturbed the paraneter that's
normal ly sanpled at the high and Iow ends of the
range. We can see from here at the 10,000 years it
can increase fromthe base case, totally stochastic,
total systemcal cul ation about a factor of 3.7.

That's a fairly extreme perturbation
because normally you would want to | ook at does the
distribution of that paranmeter shift to a higher
| evel ? This is actually going to the end of where the
poi nt val ue woul d be. So the concl usi on here woul d be
not very significant increase in risk, low risk
signi ficance or | ow significance ranking.

Doing a simlar look at the igneous
activity-rel ated biosphere agreenments, the igneous
activity bi osphere agreenment topics have nore varied

signi ficance rankings. Those related to mass | oadi ng
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and inhalation of ash were ranked high or nedium
Those that were ranked low were related nore to
docunentation and bases for certain paranmeters or
nodel i ng assunpti ons.

The i nhal ati on pat hway and mass | oadi ng,
as | have already nentioned before, is highly
significant. Qur total system calculations, [|'ve
al ready nmentioned that so next slide.

DR. KOCHER: This is because this scenario
basi cal |y bypasses the geosphere.

MR. LAPLANTE: Yes, pretty nuch, rel ease
of theinventory directly intothe air froma vol canic
intrusion. You don't wait for the decay of things
i ke americium?241. Ckay, next slide. So the effect
of these risk insights on our biosphere plans are
ongoi ng nodel devel opnent and ri sk anal yses. So we're
continuing to dig into this area because it is
affecting the total systemresults.

This work includes refinement of the
i nhal ati on nodel s. W discussed a little bit
yesterday about |looking into the particle size
assunptions and better integrating the transport and
mass | oadi ng nodel s, getting a better understandi ng of
the duration of the mass |oading over tinme and how

renobilization of ash after its been deposited m ght
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affect that nass loading over time as well as the
magni t ude of the value. Again, this is ongoing work
so we continue to look at it. | know DCE is
continuing to |l ook at their approach as well.

So in sumrary, the use of riskinsightsis
i ntegral to planning and conducting staff work. Risk
informing is an iterative process. It's a learning
process. We obviously continue to iterate our
cal cul ati ons and assessnments. As | said yesterday,
what we knew five years ago was nore focused on the
process nodeling. Wthin the biosphere, what's
important to that calculation? Now, wth enhanced
capabilities, we can look how is the biosphere
affecting the total systemresults?

| guess the wal k away wi th nmessage woul d
be i nhal ati on of vol canic ash is highly significant.
So we have additional work ongoing. The renai nder of
t he bi osphere cal cul ati ons are nmuch | ess significant
tototal systemperformance. Therefore, we don't have
any addition work planned other than to nonitor what
DCE is doing. O course, eventually we'll be
reviewing their license application. That's it.

VI CE CHAI RMAN RYAN: Thank you very nuch.
Let ne pick up on a point that M chael Thorne nade

earlier. That is that the risk significant issue
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identified which is inhalation of volcanic ash |
i magi ne woul d be particularly sensitivetothosethree
issues of solubility, particle size, and other
paranmeters that would pretty dramatically shift the
i nhal ed quantity.

MR, LAPLANTE: Yes.

VI CE CHAI RVAN RYAN: Again, | concur with
the idea, and we touched on it yesterday, of we're
real ly tal ki ng about the intake, not the uptake. Let
me define that again. The intake is what | breathe
in. The uptake is once we get to the blood and we
take it forward into organs and cal cul ate those. |
concur fully that Dr. Eckerman has a handl e on that
for us all. W probably don't need to chal |l enge t hat
nearly as nmuch as we need to think about accurately
assessing that intake and the ranmifications of the
vari ation of that intake.

MR. LAPLANTE: Right, yes, we woul d agree
w th that.

VI CE CHAI RVAN RYAN: Any questions or
coment s? Davi d.

DR. KOCHER | guess | wanted to accept
your chal |l enge about alternative conceptual nodels.
|'m pretty sure that a first order biokinetic node

for soil erosionis not right. |[|'malnost sure that
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a first order biokinetic nodel for retention and
surface soil going dowward is not right either.

MR. LAPLANTE: Right.

VI CE CHAl RMAN RYAN: "1l ask the
guestion. \Wat is?

MR LAPLANTE: | would just say | think
it's recognized inthe technical comunity that those
nodel s are very sinplistic nodels. In general, if you
talk to geochemists, they really don't like the Kd
approach because it's a vast sinplification of avery
conmpl ex geochem cal system Yet, the dilemma is once
you go further into the details, you' re dealing at the
atom c level with conpl ex geochem cal processes. It
ends up becom ng a very |long, drawn out project.

So | accept the coment. | think we do
need to take a | ook at how alternative nodels m ght
i mpact those processes. But we also have to be
sensitive to the fact that we can't spend a whol e | ot
of tinme and resources if it's not going to inpact the
overall results. There might be sone way to nore
sinmply bound the effect.

VI CE CHAI RMVAN RYAN: M chael .

DR. THORNE: Perhaps it's just worth
| ooking at what's being done in one or two other

prograns. The one | know about is the MACCS program
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where we are, for exanple, at the Inperial College
using a 3-D transport equation for soil based on the
ri chness equation to get the flowin the system and
then adm ttedly using an equilibriumKd in that nodel .

Then we're using a biogeochem cal node
based on t he SUTRA systembut with the add on fl ow and
transport conponent. So in a way, our soils are
| ooking nore |ike what you actually do in process
nodel ing in the geosphere because the processes are
actually quite the sane.

MR. LAPLANTE: Have you conpared those
nodels with the sinpler nodels just as a matter of
i nterest?

DR. THORNE: W conpared the earlier 1-D
version, the SPW1 and SLT-1 nodels. Those were
studied in BIOVASS-2 in the validation exercise
against the lacineter (PH) experiment. W' ve also
conpared the data for effects |ike ground freezing
whi ch we observed in our lacineter (PH. So we | ooked
at things |like validation of the nodel agai nst sol ude
(PH) exclusion and solude (PH) recovery in freezing.
So in as far as we can val i date those nodel s, we have
done so.

The ot her one that we use, going back 