Official Transcript of Proceedings

NUCLEAR REGULATORY COMMISSION

Title: Advisory Committee on Nuclear Waste
148th Meeting

Docket Number:  (not applicable)

Location: Rockville, Maryland
Date: Wednesday, February 25, 2004
Work Order No.:  NRC-1331 Pages 1-168

NEAL R. GROSS AND CO., INC.
Court Reporters and Transcribers
1323 Rhode Island Avenue, N.W.
Washington, D.C. 20005
(202) 234-4433



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

UNI TED STATES OF AMERI CA
NUCLEAR REGULATORY COMM SSI ON

+ + 4+ + +

148'" ACNW MEETI NG

ADVI SORY COW TTEE ON NUCLEAR WASTE

+ + 4+ + +
VEDNESDAY,

FEBRUARY 25, 2004

+ + 4+ + +

ROCKVI LLE, MARYLAND

+ + 4+ + +

The Subconmttee nmet at the

Nucl ear

Regul atory Conmi ssion, Two Wite Flint North, Room

T2B3, 11545 Rockville Pike, at 8:00 a.m,

Garrick, Chairman, presiding.

COW TTEE MEMBERS:
B. JOHN GARRI CK, Chairman
M CHAEL T. RYAN, Vice Chairnman
JAMES CLARKE, Consultant
GEORGE M HORNBERGER, Menber
JOHN T. LARKINS, Executive Director,

RUTH F. WEI NER, Menber

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

B. John

ACRS/ ACNW

(202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

EXPERT PANEL:

DADE MCELLER, Keynote Speaker, Dade Moel | er and
Associ at es

JEFFREY DANI ELS, Law ence Livernore National
Labor at ory

KEI TH ECKERVAN, Oak Ri dge Nati onal Laboratory

DAVI D KOCHER, SENES Oak Ri dge, Inc.

M CHAEL THORNE, M ke Thor ne and Associ at es ( UK)

JOHN TILL, Risk Assessnent Corporation

NRC STAFF:
HANS ARLT
JOHN BRADBURY
LATI F HAVDAR
BALER | BRAH M
PH LI P JUSTUS
MATT KOZAK
TI' M MCCARTI N
CHRI S MCKENNEY
TOM NI CHOLSON
PH L REED
A. CHRI STI ANNE RI DGE
CHERYL TROTTI ER

M TZI YOUNG

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

CONT-E-ENT-S

AGENDA | TEM

Wel come by B. John Garrick

I ntroduction by Mchael T. Ryan
Summary of day one by Dade Mbell er
Open di scussi on

Presentation by Pat LaPl ante

Presentation by Cheryl Trottier

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

PAGE

19
44

75

(202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

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
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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
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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.

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

46

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
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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
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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
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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 to

the point that I was naking earlier, is the SHETRAN
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surface water catch nodel which basically covers the
surface hydrology and subsurface hydrogeol ogical
regime in a spatially distributed sense down to about
50 to 80 neters because that's the interesting zone.
| don't want to go into the details. But there are
prograns where nore physical | y-based nodel s are bei ng
depl oyed to underpin the assessnent nodels.

In fact, when | go back, |I'm having a
di scussion with SKBwho will be using a simlar suite
of nodel s, a m xture of possi bly SHETRAN, Darcy Tool s-
type nodel s to explore these near surface processes.
But | thinkif you think near surface processes rather
t han bi osphere, you have a better flavor for what the
i ssues are.

MR. LAPLANTE: One thing to keep in m nd
before Chris goes is for the igneous activity
calculations, | don't believe Ileaching is a
predom nant factor in our nodeling results because
nost of those radionuclides, I|ike anericium and
plutonium that are driving the dose are staying
pretty nuch in the ash blanket. Now, for the
groundwat er pathways, we're nostly talking about
technetium i odine, and uptunium (PH).

| knowthis couldchange if you change t he

nodel s. But the drinking water pat hways i s 50 percent
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of that dose. So the question would be, how nuch
could you alter that other 50 percent of the dose
which is from the rest of the biosphere by
implenenting a different soil nodel? That's the key
question. If it's going to be just a small anount,
then it obviously m ght not be worthit to spend a | ot
of effort in that area.

We have a very | arge programwi th a | ot of
uncertainty and other total system nodels that are
going to be nore inportant for the total system
resul ts and under st andi ng repository behavior. Do you
want to divert resources from focusing on waste
package corrosion to get into detailed three
di nensi onal soil nodeling? That's how we have to
wei gh the decisions on how deep to go and use risk
i nsi ghts and make t hose decisions. Chris, you wanted
to add sonet hi ng.

MR. MCKENNEY: | just wanted a point of
clarification. Those lacineter (PH) studi es and ot her
ones that | know of were all for bel owground sources.
They were not for irrigation sources above. The
Bl OVASS- 2 were all lacinmeter (PH) studies where the
sour ce was added bel owthe ground and t he roots pul |l ed
the water up the soil colum which is a different

phenonena than what we experience with the over-
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wat eri ng. They are there, but whether it's actually
an applicabl e anal og woul d be a question.

DR. THORNE: Yes, |I'll come back now. |I'm
not saying that those are an accurate anal og. \What
|"msaying is that the type of structural nodel may be
useful in this context. It's interesting. The
experiments are now being jointly sponsored by ANDRA
because ANDRAis interestedintheirrigation pathway.
So the extension of those experinents is now to the
irrigation pathway as well as the upwelling pathway.

VI CE CHAI RVAN RYAN: Thank you. Any ot her
guestions fromothers? Yes, Ruth.

MEMBER VEEI NER:  Si nce your i nhal ation for
t he vol canic intrusion has a high significance, what
ki nd of work are you doi ng to bound the uncertainty in
particle size in order to |look at particle size
di stribution?

MR. LAPLANTE: Well, we are currently
| ooking into the transport nodels. W' re | ooking at
alternative transport nodels. As part of that, they
are looking into particle size assunptions that are
i nherent to those nodels inthe mass | oading. All the
work is infused with particle size considerations.
The work is ongoing. Timmght be able to add nore

techni cal detail toit or perhaps sone of our staff in
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San Ant oni o.

But Iike 1 said before, the key
uncertainty is we're dealing with volcanic ash. It's
fairly fine particles. There isn't a lot of data on
vol cani c ash. We've col | ected sone on vol canic ash in
Ni car agua. There is spotty information here and
there. But | think you have to | ook to anal ogs and so
forth. Tim

VI CE CHAl RMAN RYAN: Pat, maybe we could
defer to Keith Eckerman for a question. Most of the
action in occupational exposure circunstances are
bel ow 20 nmi crons. Probably sonewhere around a m cron
is not a bad nunber to think about for a lot of
occupational sites. Could you give us sone insight as
to what's happeni ng bet ween say 10 and 100 mi crons of
what we really know? | know the I CRP has a nodel to
extend to | arger particle sizes. What do you think of
that? What advice could you give us on that point?

DR. ECKERVMAN. Well, the I CRP nodel, as
you just said, has a conpl ete deposition nodel that's
run out to particles as large as 100 microns. You
have to consider the inhalability and how the
i ndividual is actually coupledw ththe wi ndspeed. It
gets conpli cated.

VI CE CHAI RVAN RYAN:  Well, let nme just
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shape that a little bit nore.

DR. ECKERVAN:. Let ne just go back. In
occupational, through the vyears, like in Federal
Gui dance 11, we used a one mcron assunption wth
regard to the particle size. Now, in publication 68
which is the | CRP docunent for the worker using the
newer nodel, we've gone to five mcrons as nore
typi cal of the kind of aerosols that are encountered
in the work place.

Now, for the general public, assum ng t hat
normal releases fromfacilities have gone through a
processi ng systemand through filters and so forth, we
retain the default size as one mcron. The data for
sizes out to AMEDS (PH) all the way fromaerosol s t hat
you have to characterize by their thernodynamc
properties rather than their particle size, density,
so fromatom c sizes alnbst up to ten microns, our
dose coefficients appear onthat | CRP CDto cover that
range.

It's difficult to get nuch to go beyond
much an AMED (PH) of ten mcrons with the current
information that's available. But for these studies
dealing with vol canic ash, the inhal ati on nodel that
you really should be using is of course not the old

one of Federal CGuidance 11 but you shoul d be using the
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newer nodel because it's responsive to those issues.
|'msure that's the case.

MR. LAPLANTE: Right, we're using or we're
currently looking into doing calculations with the
newer nodels to provide a better idea of how nuch
overestimation there is in using the previous nodel s
because the newer nodels are nore refined.

DR. ECKERMAN: Now, | think onthe M. St.
Hel ens event, even the fol ks at North West Laboratory,
there was a lot of effort to collect particle size

informati on and so forth. That was a different kind

of --

MR. LAPLANTE: Yes, it was a different
kind of eruption. It's also arrange a lot in that
part of Washington State. | know there's air of

regions in Spokane. But it's not the best anal og.

DR ECKERMAN: Right, | agreeit's not the
best .

MR LAPLANTE: There have been di scussi ons
bet ween the NRC and DCE on that topic as well.

VI CE CHAI RVAN RYAN: Coul d you expand j ust
a bit, Keith? You said you have to couple the
i ndi vidual at the exposure with wi ndspeed, direction,
and so forth. Gravitational settling obviously

beconmes nmuch nore inportant as the particle size get
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bigger and things leave air streams nore quickly
rather than stay in them

So what advi ce woul d you give in terns of
trying to create a range of scenarios? This is for
material that's been deposited and resuspended. So
that's really where we're starting. W' re not | ooking
at the vol cani c ash plune comi ng by. W' re | ooki ng at
a redeposition and then the inhalation. Wat would
you do there?

DR. ECKERMAN:  Well, first, it would be
useful to |l ook at the information you have on particle
size in mass | oading situations. Wat's going to be
resuspended, as you said, are going to be the fines.
Wth | ack of any better information, | think I would
start by assuming that those nay well be on the order
of five mcron AMAD (PH) si ze.

MR. LAPLANTE: Right, | think our
under st andi ng, and soneone can correct ne if |I'm
wrong, but the resuspendabl e particles generally are
bel ow t he hundred m cron range.

DR ECKERMAN:  Yes.

MR. LAPLANTE: That bounds the problem
there. Inhalables, | think |ess than ten or deepinto
the lungs. So in between that ten and 100 there's --

DR. ECKERMAN: You nust have data on what
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t he density of that material would be. | don't happen
to have that in the back of nmy mnd. That's the first
thing of course you want to look at is what's the
physi cal density of the material?

MR. LAPLANTE: Right.

DR. ECKERVMAN: That information |I'msure
is available to you.

DR. THORNE: It nust be about two grans
per --

DR. ECKERVAN. And | woul d expect that
it's an order of a couple of grans.

MEMBER VEI NER: The question | had is do
you have any idea of what fraction of what is
entrained in the ash plune would be in that particle
size range? That's what | neant by particle size
distribution really. How nuch? Because that's the
critical thing.

MR, LAPLANTE: What fraction of spent
fuel, is that what you are asking?

MEMBER VEEI NER:  Yes, what fraction of what
isentrainedintheigneous upwelling, if youwll, is
of the particle size that can be resuspended?

MR. LAPLANTE: Right.

MEMBER WEI NER.  Has a mi cron AVED ( PH) of

about one or two grams per cubic centineter density.
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MR. LAPLANTE: Well, that again | think

takes it back to the original source term rel ease
cal cul ati ons. W' re | ooking at t he whol e cal cul ati on.
There's no analog really for a volcano erupting
underneath a repository. So there's inherently some
assunptions about particle sizes and so forth.
General ly, we're doi ng that conservatively. Ti mwould
like to say sonet hing.

DR MCCARTIN: Yes, currently mass | oadi ng
i s one of those paraneters that has a | ot of processes
init. As Pat indicated, we are in the process of
trying to better quantify the uncertainties in all of
the assunptions and try to lay that out in a
systemati ¢ way what the assunptions are and better
under st and oursel ves what is the inpact on the dose
estimate? As Pat appropriately nentioned before,
where do we want to focus the studies and the
i nterest?

VI CE CHAI RMAN RYAN: I think in our
guestions, Pat, we've covered the ganut fromsourceto
transport deposition to resuspension to inhalation.
So there's alot of ground covered there. Sone of the
things carry through and sone of them are unique.
Solubility is another one obviously that's a driver.

I f you assune Y class or Wclass or under the new
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categories and so forth, you come up with big changes
in nunbers. | think you are on the right track. But
| didn't want to m ss the opportunity to pick Keith's
brain while we're all here.

MR. LAPLANTE: Right.

VI CE CHAI RVAN RYAN:. M ke. Oh, I'msorry,
go ahead.

DR. DANIELS: Do | understand correctly?
Are you actual | y maki ng a coupl ed nodel here? You are
not uncoupling the BDCF process fromthe TSPAin this
particul ar case.

MR. LAPLANTE: Yes, that's correct. The
cal cul ati on mat hematically i s not uncoupl ed. For the
sake of inplenenting the calculation in our tota
system performance assessnent code, we do run the
GENIl code with a unit concentration to start wth.
Then the resulting dose is nultiplied by the
concentration. That whole calculation is integrated
into the total system realization by realization
cal cul ati on approach

So we' re not doi ng the bi osphere nodel i ng
out si de our total systemnodel and t hen sanpling t hose
results |ike what DOE is doing. W nade a consci ous
deci sion that we thought it would be better to have

that calculation integrated with the total system
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paraneter sanmpling and so forth so we could assess
sensitivities of individual biosphere paraneters on
the total systemresults.

DR. DANI ELS: Can you then also at |east
qualitatively add these rel ati onshi ps that Dr. Kocher
was putting out? Can you sonehow see if there are --

MR.  LAPLANTE: You nean coupling the
bi osphere with the saturated zone transport, |ike the
Kd i ssue that he was tal king about.

DR DAN ELS: Exactly, is that possible?

MR, LAPLANTE: | was listening to that
di scussi on. W have the capability to coordinate
parameters in our TPA code. | believe we can

correlate any of themthat we want to. W don't stop
the thinking if we don't explicitly correlate certain
paraneters. W obviously thought about the issue of
G (PH).

Qur hydrol ogi sts are maki ng assunptions
about the chem stry of the material as it transports
t hrough the groundwater. How does that inpact the
chem stry of the material as it enters the bi osphere?
Agai n, once you get into geochem stry, things becone
very conplicated very quickly. 1In the case of the
gr oundwat er scenari o, once that cont am nat ed

groundwat er cones out of that sprinkler andis sprayed
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through the air and it contacts the soil, there's al
ki nds of potential transformati ons that can take pl ace
chem cal ly.

So consulting with our geochem sts, we
couldn't cone up with a very clean association.
There's al so the soil properties thenselves that are
not the sanme as the properties inthe groundwater path
geochem cally. So they can be considered as separate
syst ens.

MEMBER CLARKE: Excuse ne, the decoupling
issue is a good issue. But | think this might be a
bad exanpl e because it makes sense to nme to have one
set of Kds for deep transport then another set of Kds
for the near surface soils.

MR. LAPLANTE: Right, we tri ed.

MEMBER CLARKE: |'m not sure.

MR. LAPLANTE: We tried in our nodeling
process. | don't just put on the blinders on and say
| " mjust focusing on the biosphere. W're constantly
interacting with our other abstraction nodelers. |If
there is sonething that they're doing that's
i nfluencing sonmething that |'m doing, we make that
integration and discuss what the potenti al
ram fications are.

There aren't a lot |like Dr. Kocher said.
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We haven't come up with a lot of these types of
interfaces. But there are some that cone to m nd and
t hat was one of them There is chem stry assunpti ons.
How does that affect what we're doing in the
bi osphere? The particle sizeissue obviously, we have
| ooked into that. The air transport nodeler is --

VI CE CHAI RVAN RYAN: And we appreciate
that's a work in progress so we'll hear nore about
that later. 1 think we're at a point where we need to
press on to our next speaker if we may and cone back
to any other questions on this issue.

DR. THORNE: Mne is just a quick one on
vol cani ¢ ash

VI CE CHAl RMVAN RYAN: Pl ease, yes.

DR. THORNE: The one thing that we m ssed
was t he di scussion of solubility. Radionuclides wll
be incorporated in the ash if that event occurs.
wonder ed whet her any consi derati on had been given to
di ssolution studies in simulated lung fluid for
vol cani ¢ ash because | think that mght |ower the
range of uncertainty very rapidly on the solubility
i ssue?

MR. LAPLANTE: Sounds like a good i dea.

VI CE CHAI RVAN RYAN: G eat i dea. But

where do we get the anal og?
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DR. THORNE: |'m suggesting you do it on
natural ash and |ook at staple trace elenents in
natural ash |eached out into |ung fl uid.

VI CE CHAI RVAN RYAN: It's a possibility.
But again, you have the sane is that a valid question
to at | east westle through? Qur next presentationis
from Ms. Cheryl Trottier, the branch chief of the
Radi ati on Protection Environmental Risk and Wste
Management O fice of Nuclear Regulatory Research.
Good nor ni ng.

MR. TROTTIER  Good norning. | knowthe
request was for a perspective fromus. \What | was
hoping to do today was give you a little bit of
information, especially for the working group who
probably has no idea what we do in the Ofice of
Research at | east to support Yucca Mouuntain, to give
you a little idea of what our research programis
l'i ke.

Basicallywithinthis branch, youcantell
by the name, we have a variety of disciplines. W
| ook at health effects, research, radi ation
protection, nmethodol ogi es, et cetera, and al so i ssues
related to ways nostly invol ving dosinmetry transport
issues like that. Basically what we do is generic

research. What that nmeans is we don't directly
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support Yucca Mount ai n.

We do research at least in this area of
the environnmental issues nostly for deconm ssioning
sites. But because a |lot of these topics, and a | ot
of the topics you are tal king about at the neeting,
i nvol ve ot her ki nds of agency deci sions, that kind of
research is very effective for nultiple situations;
wast e di sposal or deconm ssi oning.

At least actually at the advice of this
conmttee, we developed a research plan which Il
advertise alittle bit. This is the published version
of it. It's actually on the NRC website. Because we
had a very small program W were always told how do
you know you' re doi ng the right research and you need
to have sone disciplined process.

So several years ago, we did develop a
research plan. W had a lot of stakehol der
i nvol verent. We eventually had it peer reviewed. As
aresult of all of this activity, we then prioritized
our research projects. Again, it'sonlyinthis area
which 1l will call, even though alot of staff di sagree
with this title, radionuclide transport in the
environnent. It's not just transport. It's the whole
i ssue of environnental contam nation.

So what | tried to focus on for this
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particular session is that work that deals wth
bi osphere nodeling. A lot of work we do does address
transport. | think you're going to have a separate
session. W can cone and speak to you t hen about sone
of our activities in that area.

In fact, prior to the research plan, we
really hadn't done anything inthis area, at | east not
inthe tinme frame that | have been with this group.
The work we're doing is with PNNL. It was recently
initiated actually Septenber 2002. So this is very
new work. W have set up certain objectives that
we're trying to address.

One of those is we have observed that a
| ot of the npdels have parameters that either have
uncertainty, the datais very old. The idea was t hat
we would try to do an assessnent of those paraneters
and see where we m ght be able to i nformthe nodeling
by attenpting to address sone of these uncertainty
i ssues. As | said, our overall budget is very small.
As you can guess, this is an enornous project.

So we beganwith aliterature survey. Qut
of that literature survey, that helped us to then
narrow down the field of things that we were going to
| ook at. This list is basically those l|ists of

activities that we hope we can address in the next two
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years. This is basically a four year project,
hopefully, to be completed in four years.

We're going to focus on a few paraneters
that we think we can have sone hope of getting
acconplished in a fairly short anount of time. The
one area on the ani mal product transfer coefficients,
that may be nore difficult. Wen we get to the next
slide, I'lIl talk a little bit about that. W have
al ready begun the process of |ooking at soil. That
will take up a fair amount of tine over the next year
or two.

One of thethings that we'rereally trying
to do hereis work with the international comunity.
| know several of you have tal ked about that. There
are a lot of studies ongoing. The princi pal
i nvestigator for this project has been working with
t hose who are involved inthat. W' re hoping actually
to be abl e to nmake use of sone of the studies that are
going on in the forner Soviet Union as a dat abase of
trying to informthese paraneter studies.

As a result of the literature review,
t hese are radionuclides that we decided to focus on
for this effort. As youcantell fromthe topics that
you are tal ki ng about, they are in fact radi onucli des

that are inportant in this assessnent of the Yucca
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Mountain inmpact. The plants that we're proposing to
| ook at are as listed up there.

You can see a note next to the trees under
di scussion. W're still in the process of discussing
with PNNL their feasibility of looking into these
| arger crops. The tine frame is an issue when you
have | arger crops. So we haven't firmed up the
research plan for |ooking at the trees.

The sane with animals. In the area of the
| arge animals, there's a ot of work going on right
now with cows. So we will be looking into that.
Again, the small animals would be handled within the
U. S. So that's again an issue that's under
di scussi on.

For now, the sanpling | ocati ons have been
settled as being in the State of Washi ngton which |
believe is actually near the Hanford site. |n Nevada,
it is the Amargosa Valley. South Carolina, | forget
the town, but it is near the Barnwell site. The
concept was to pick sites with different degrees of
being arid and sem -arid, et cetera, not to pick all
fromthe sane type. It would be nice to add a coupl e
nore. But | don't know whet her we're going to be able
to do that.

VI CE CHAI RVAN RYAN: Just a qui ck questi on
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MR TROITI ER  Sure.

VI CE CHAI RVAN RYAN: We've heard a | ot
about anericium in our working group in the |ast
coupl e of days. Was that off the list for a reason?
O is it bracketed by what you have there?

MR. TROTTIER.  That's a good question.
| " mgoing to ask Phil Reed who is the project manager.

VI CE CHAI RVAN RYAN: Thank you.

MR  REED: Yes, Phil Reed. W had
actual ly considered both the anericium 241 and the
ot her long-lived isotope. But our focus here was
strictly onthe groundwater irrigation pathway and not
in the vol canic scenario so we did not put it on our
top five priority. W actually have it in our top
Si X.

VI CE CHAl RVAN RYAN:  Ckay.

MR.  REED: If funding does becone
available and if we switch to the vol canic scenari o,
we will certainly |look at anmericium 241.

MR. TROTTIER Just as an opportunity to
rem nd you, again, our research is generic. So
obvi ously i gneous activity is not aresearch topic for
us. | guess we can nove to the next slide. As |

said, we have so far to this point published a
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literaturereview. Thisistheliteraturereview It
is available on the NRC website.

Now, we have probably a few copies stil
avail able. 1n our newel ectroni c age, everybody wants
to | ook at everything on the web. It's nmuch easier to
| ook at a book as a book. So it has a lot of
information init. | really think the |ab did a very
good job for this first step. As | said, thisis very
early in the process. So unfortunately, | don't have
alot of results to give you.

| would liketoturnto slide nine please.
| don't want you to take any great stock in these
particul ar nunbers because the QA on themis not 100
percent at this point. But the project manager did
this sinply as away toillustrate part of the i ssues
here. These are default val ues apparently in use for
vari ous codes. As you can see, they are all over the
pl ace.

And that is an issue. You do want to have
some understanding as to what causes these to be
different. Hopefully when we get done with this work
we wi | | be abl e to have a better understandi ng of what
val ues we shoul d be using for these transfer factors.
The next slide is very simlar. The first one is

technetium The second one is iodine. | realize the
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nunbers are very small for those in the back.

This is not a |log scale. The other one
was a log scale. So these nunbers are not as far
apart as they appear to be when you |l ook at themin
this bar chart style. Nonetheless, it does showt hat
thereis still alot of variation anong t he codes t hat
are in use today. Wth that, | think I'Il quit.

VI CE CHAI RMAN RYAN: Cheryl, just a quick
guestion. |'mrem nded of Dr. Thorne's coment about
the context of a nodel and making sure that you go
back to the fundanental s and the literature which you
have done. Could you react to his observation there?
Do you think that's on track and you are on track with
it?

MR TROTTI ER: Vell, yes, | agree. I
t hi nk you have to | ook at the fundanental.

VI CE CHAI RVMAN RYAN:  Thank you. O her
questions? David.

DR. KOCHER: I'Ill probably be conpletely
wrong agai n. Technetium based on a very weak nmenory,

has been confounded by i ssues of potted plant studies

versus field studies. Help ne, Mchael. The potted
plant studies are now viewed to have limted
reliability. Those are the ones that give these

hunongous val ues.
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DR THORNE: Right, yes.

DR. KOCHER: So maybe at a m ni num when
you do literature reviews like this, if you haven't
already identified how the study was done and that
ki nd of dichotomny, it mght be really hel pful

MR TROITI ER Right, | renmenber that
i ssue being there, yes.

DR KOCHER: | think technetium is a
problemin a |ot of these codes.

VI CE CHAI RVAN RYAN:  Rut h.

MEMBER VEEI NER: | | ook at your two slides
and | zero in on the codes | know sonet hi ng about and
forget the others. | knowfor exanple in MACCS2 there
were really only two or three radi onuclides for which
t he i ngesti on pat hway was nodel ed and everyt hi ng el se
was done by anal ogy. So | woul d encourage you, if you
are in the process of recomending a nodel, to | ook
very carefully at what they actually did to get those
nunber s.

MR. TROTTIER. Right, in fact, MACCS does
fall within my branch al so. MACCS i s under goi hg naj or
revision at this point. It needs to be inproved a
lot. That's one factor.

DR MCELLER: What is the name of the

project |eader at PNNL?
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MR. TROITIER  Bruce Napier.

DR. MCELLER: Thank you.

MR. TROTTIER That's on one of the back
up slides.

DR. THORNE: Can | cone back and take up
Dave's point? There is this difference between the
potted plant. | believe already the principal
i nvestigator onthis study has beenin discussionwth
ny col | eague George Shaw at | nperial Coll ege.

MR TROITI ER  Yes.

DR. THORNE: W' ve conducted over about
the | ast 10 years conpari sons between | aci neter (PH)
and colum studies. W got to the stage at |east for
chlorine, iodine, and to sone extent technetium of
being able to relate the paraneter values of the
nodel s at the lacineter (PH) scale and at the col umm
scal e.

But you can't sinply assune that the
transfer factor of one is the other. You need to go
t hrough sonme sort of nodeling exercise to see which
paraneters are changed in a pot bound experinent
relative to a lacinmeter (PH) experience because the
hydrol ogy changes and the root density profile
changes. |It's those sorts of things that affect the

upt ake.
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DR. KOCHER: There have beenlimtedfield

studies for technetium

MR TROITIER R ght, | understand that.

VI CE CHAI RMAN RYAN: Cheryl, you nenti oned
studies in Russia. Could you expand a little bit on
what you are bringing fromthose studies?

MR. TROTTIER |'mgoing to have Phil do
t hat because you m ght get half of my brain working
and hal f not worki ng.

VI CE CHAl RVAN RYAN:  Ckay.

MR. REED: Phil Reed again. These are
sone studies that we're discussing through DOE with
their agreenent wth the former Soviet Union
countries. Apparently they have al ot of contam nated
soil's and contam nated | ands where the United States
does not. W would be interested in using those
particul ar actual lands and field studies to use for
our particul ar studies.

Also the fact that the cost is now
becomng nore involved and it's alnost getting
prohibited to do some of these animal studies
particularly with some of the radi onuclides that we're
interested in. So we have tal ked with DOE about the
possibility of using their, | forget what their state

departnment agreenment is with the former Soviet Union
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countries, to nmake that data available to us and in
t he process do some coordinated field studies that so
far have been pretty difficult to do in the United
St ates.

VI CE CHAI RVAN RYAN: Thank you. That's
interesting. Oher questions or comments?

DR. THORNE: One |ast one on arid zones.
| think one of the things that we saw when we were
| ooking at Chlorine 36 is avery strong correl ation on
pl ant uptake with soil noisture stress. Basically
t here was nuch greater uptake in arid conditions than
there was in tenperate conditions. | think thisis a
cauti on about applicability of the general literature
to the arid zone region.

MR. TROTTIER R ght, vyes.

DR. THORNE: But it's also an indication
which | know you are aware of in formulating these
experi ments. |  would strongly suggest that
hydrol ogi cal nonitoring of the system is pretty
fundanental to any new studies which is interesting
because the bul k of the literature over the | ast 50 of
60 years, when you go to the papers, you wi |l be hard-
pressed to find any information at all on the
hydrol ogi cal status of either the lacinmetery (PH)

studies or of the pot studies. That is a real
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probl em

VI CE CHAI RVAN RYAN:  Thank you.

MR TROITIER  Good point.

VI CE CHAI RVAN RYAN: W are at a break
point in the schedule. W are scheduled for a 15
m nute break. Cheryl, thank you very nuch.

MR. TROTTIER Al right, thank you very
much.

VI CE CHAI RVAN RYAN: We appreciateit. It
sounds | i ke interesti ng work ahead. We will reconvene
at 10:25 a.m please. Of the record.

(Wher eupon, the foregoing matter went off

the record at 10: 06 a. m and went back on

the record at 10:24 a.m)

VI CE CHAI RVAN RYAN: |If we could cone to
order, please.

W have an additional speaker this
norni ng, Matthew Kozak from Monitor Scientific, and
hi s co-authors are GrahamSni th and John Kessl er from
EPRI, G aham Smth being from Enviros.

So, Matt?

MR KOZAK: Thanks, M ke.

| appreciate the opportunity to conme and
speak to you today. |'m here representing the EPR

team t hat conducts performance assessnents on Yucca

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

88

Mount ai n i ndependently from DOE or NRC And you
should know that EPRI has been conducting and is
mai nt ai ni ng the capability of conducting i ndependent
performance assessnents for 14 years on Yucca
Mount ai n.

And ny purpose here today is, first, to
bring you up to date on what EPRI has done in t he past
and is doing nowin the area of biosphere. It's been
a very active program And then |I'mgoing to make a
fewoff-the-cuff remarks about some of the things that
| " ve been hearing said here at this neeting, if | may.

And so before | begin, I would like to
explain the mshmash of organizations you see up
there. EPRI is the organization that is sponsoring
t he TSPAwork. Over the past year, Monitor Scientific
has taken over the prine responsibility for the TSPA
itself. And one of our subcontractors is Enviros out
of the UK, and the principal investigator there is
G aham Smi t h.

So, in fact, I'mreally presenting a | ot
of the material that is Gahamis work, but it was
cheaper for ne to cone than for himto conme over. O,
actually, he wanted to conme, but he couldn't.

So | want to make it clear that this is

primarily other people's work, but it's integratedin
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t he TSPA.

Coul d I have the next one, please?

And, really, the mainthing that 1'd like
to do is to get across the idea that it has been a
very active program and that there are a |ot of
publications that we produced on this subject of
bi osphere. W started in about 1996, or 1995 was when
the work actually originated -- and the first
publications comng out in "'96 -- and a lot of the
early work ontrying to establishcritical groups, and
so forth

This i s back i n the days when t he Nati onal
Acadeny report first came out, and so there were a | ot
of people trying to figure out what to make of this.
And EPRI really had a pretty strongroleinhelpingto
identify key concepts that maybe shoul d be consi dered
com ng out of the NAS report. Next one, please.

At the same tinme that we were devel opi ng
sort of an i ndependent capability of doi ng bi osphere,
EPRI has been goi ng al ong produci ng a | arge nunber of
TSPAs over the year, about one every two years -- an
update to the TSPA. And since '96, the biosphere has
been an integral part of the EPRI TSPA.

And here are the four nobst recent that

actually incorporate sonething about biosphere.
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Previous to that they were Part 191-type anal yses, and
so there wasn't any enphasis on bi osphere.
And for those of you who are foll owi ng the

EPRI program you should know that we have just

conpl eted the nobst recent TSPA anal ysis. It's in
press. It went to publication in Decenber, and so it
should be out on the street shortly. And that

particul ar report contains asignificant updatetothe
EPRI bi osphere portion.

In addition to sort of the things that we
tend to see in the States, the EPRI program has been
an active participant inthese international prograns,
Bl OMOVS and t hen BI OVASS. And, really, one of the key
areas particularly early on was, again, |ooking at
some of these things on howto define critical groups
and the segue into the RVEI, and so forth, and a | ot
of the discussions that went on related to that.

But the group that dealt with a lot of
t hose i ssues was actual | y chai red by John Kessl er from
EPRI, and so sonme of these other reports that are --
t hat have been published by the | AEA fromthe Bl OVASS
programhad a strong contri bution for the EPRI program
as wel | .

Here is sort of a sanpling of additional

publications that you nmay or may not be aware of.
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These are sort of nore recent publications to the
original ones that -- there was a | arge spate back in
' 96, and nore recently Grahamand hi s co-workers have
been publ i shing agai n on a nunber of issuesrelatedto
Yucca Munt ai n.

So just to summarize, it is avery active
program | would urge you to take a | ook at some of
t he publications. They're good publications. There's
a lot of good information in them It is entirely
i ndependent fromthe DOE/ NRCworl d, and so it provides
an i ndependent vi ewpoi nt on al ot of technical issues.

W' ve done a lot of work on trying to
incorporate international developnments into our
program In fact, |'ve had to argue frequently with
Graham that he really does have to go back and use

Federal Guidance Report 11 instead of nore recent

dosinmetry, but that's a whole different matter. If
you go to the EPRI TSPAs, you'll see how we've
integrated that into -- into our TSPAs.

And begi nni ng ny segue i nt o my conments on
what |'ve heard here, we've been using determ nistic
bi osphere dose conversion factors as a stand-al one
cal cul ation at the end of the TSPA. And in the com ng
year, we're planning on starting to work into doing

some Mnte Carlo sensitivity analysis on the
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paraneters associated with that.

And as an i ndependent group, we have cone
up wi th the concl usi on, based on anal ysis, that we can
use t hi s approach, that the dynam cs of the systemare
such that the response of the bi osphere is nmuch nore
rapi d than the response of the geosphere. And that's
one part of the argunent that suggests that you can
use this approach.

Anot her part is the decoupling of the
geosphere paraneters, such as the Kd approach that
Dave was tal ki ng about earlier, fromsurface soil --
Kd's that are used in agricultural soils or properties
that are in agricultural soils, as opposed to the
alluvium the deep alluvium There is not any
particul ar reason to coupl e those.

And so we' ve cone up with t his independent
-- independently fromthe DOE/ NRC ki nd of approach
Model i ng the dynam cs of the system we've been able
to denonstrate that, at |east based on our
under st andi ng of the system that this is -- thisis
an appropriate approach to use.

The second point | wanted to nention in
t he di scussions that we've heard here is -- we heard
alittle bit about G eenhouse gas warm ng effect and

how it plays a role in the TSPA. And you shoul d be
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aware that EPRI, in the past, has had explicitly
G eenhouse gas warm ng kinds of scenarios in their
TSPA, and were aware t hat DOE and NRC have consi dered
this al so.

And up until about two years ago, it was
an active part of the EPRI program and then at that
point we stopped looking at it, because it didn't
matter. We found that it had i nconsequential effects
on the total system performance. And so while we
understand that these things are out there and that
thisis apotential effect, that it nolonger shows up
as an explicit part of our TSPA.

The second thing that | wanted t o address,
which may end up being nore controversial than the
other things |'ve said, is we've had a lot of
di scussion about these ancillary analyses that we
woul d do on t he si de, because peopl e want to see t hem

And | think we want to be careful about
this, because we are on a licensing path. And there
are uncertainties that are associ at ed wi t h maki ng t hat
regul atory decision, and |I think there are separate
uncertainties that are associated with scientific
evi dence.

Andit's sort of this argunent that we had

yesterday that we may have scientific uncertainties,
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and they could be substantial, but if the
uncertainties are all down at extrenely |ow dose
| evel s, we don't care froma |icensing perspective.
And | think we need to keep that clearly in mnd.

W don't want to start sending DOE
mar ching orders that they need to start doing al
ki nds of scientific studies, if it's going to affect
the licensing path. | nean, | think that's a very
i mportant point that we need to keep clearly in mnd.
Wiich are the wuncertainties associated with the
regul atory process, which 1'lIl call regulatory
uncertainties?

Those have a different flavor from the
scientific uncertainties. There can be a lot of
scientific uncertainties, but they may not affect the
regul atory decision. And so |l think we needtoreally
keep that clearly in m nd.

And that's all the coments | wanted to
make. 1'Il keep it short and sweet. Be glad to take
any questi ons.

VI CE CHAI RVAN RYAN: Thank you, Matt.

Any questions? John?

DR TILL: Yes. |I'mjust curious about
this Greenhouse effect. |If you have | ooked at that,

is that published in the literature, so then --

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

95
MR, KOZAK: Yes.

DR TILL: It is? So then this can be
di sm ssed as an issue.

MR KOZAK:  Well, | think this -- this
crept into the argunent as -- as another one of these
scientific things that people want to see that you' ve
considered it. | think if you | ook at the full body
of literature, if you |ook at the DOE FEP anal ysis,
for instance, they may ultimately -- at the end of the
day in their TSPA, they say, "W can use paleo
climate."”

But if you | ook at their FEP anal ysis, |
think you'll find that, yes, they recogni ze that the
G eenhouse effect occurs. They' ve done studies of it,
and they've essentially dismssed it. And that's
essentially what we've done. And to a |large extent
it's based on the properties of the Yucca Mpuntain
system and how it woul d behave under the G eenhouse
situation. There's aslightly elevated rainfall, but
it'snot -- it's not adrastic effect. 1t's not |like
a coastal site where you have rises in the sea | evel,
falls in the -- falling sea |evel

DR, TILL: Well, that doesn't exactly
answer the question. | nean --

MR, KOZAK: Yes.
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DR TILL: -- Mchael had raised it as an

i ssue, and at | east the question -- | guess he said he
was surprised this had not been included in the DOE
anal ysi s.

MR KOZAK: Right.

DR TILL: Ckay? So, | nean, if indeedit
has been considered --

MR KOZAK: Yes.

DR TILL: -- and considered carefully,
the way you get it off the table is nake sure that
it's clearly docunented sonewhere --

MR KOZAK: Yes.

DR TILL: -- in the literature.

MR KOZAK: Yes.

DR. TILL: The answer, you're saying, is
that it is. And it is --

MR. KOZAK: | believe it is, yes. That
woul d be nmy response is, yes, | believe it is well
docunented that that does not have a significant
effect on the system

VI CE CHAI RVAN RYAN: Do you have sone
specific references, Matt, that you coul d maybe poi nt
us to? | don't want to try and pi ck your nenory while
you stand there, but if you could think about --

MR KOZAK: Well, | can speak to the EPRI
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docunent ati on.

VI CE CHAI RVAN RYAN: Yes, that's what |I'm
aski ng.

VR. KOZAK: Yes. In the EPRI
docunentation, the '96 and the '98 versions of the
TSPA, although it could be as | ate as the 2002 TSPA - -
| know within that range is when we decided to stop
spendi ng significant effort onit, because our results
showed that there was no real effect.

VI CE CHAI RVAN RYAN: And these are on the
list that you've given us.

MR KOZAK: Yes.

VI CE CHAl RVAN RYAN:  Ckay.

MR. KOZAK: Yes. Those woul d be the TSPA
docunents that are on there.

VI CE CHAI RMAN RYAN: Okay. | just want

MR KOZAK: Yes.

VI CE CHAI RVAN RYAN: -- be clear about
where it was.

Dave?

DR. KOCHER: | want to understand your
comment about the dynami cs of the biosphere system
| gather what you're driving at there is you -- that

you t hi nk equi li bri umtype nodel s are appropriate. O
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do you have in mind a certain tinme scale that's short
when you think about things Iike that?
MR, KOZAK: Yes. VWhen we derived the

bi osphere dose conversion factors, we used a dynam c

nodel and reach an approach to steady-state. | won't
say it's equilibrium or -- what was the word
yesterday? Saturation. It's a steady-state -- it

reaches a steady-state. And when it reaches, you can

nodel it out until it -- you can do the cal cul ation
the dynam cs, until it reaches sone approach to that
steady-state, and then you say, "I'mdone."

And you | ook at how |l ong that takes, and
it's not that long in the anal yses that we' ve done.
It's not -- it's not thousands of years. It's not --
and if you look at the rate of change of the plunes
com ng from Yucca Muntain, if you renenber the ones
on the TSPA SR yesterday, that rapid rise that
everyone was tal ki ng about, that's on a | og scal e out
in the hundred thousand to mllion decades.

That's actually a very slowrise, and so
it's basically a stationary -- you can think of it as
a series of stationary steady-states that the
bi osphere has a chance to respond to.

DR. KOCHER: And | assune that thetinmeto

steady-state or sone approximation of it is pretty
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much driven by how you nodel retention in soil?

MR. KOZAK: Yes. Yes, the surface soi
conmpartnent is what drives the approach to steady-
state. That's correct.

DR. KOCHER  So you woul d thi nk order of
a few thousand years and less is -- is basically
nothing on the time scale we're tal king about here?

MR. KOZAK: | think a few thousand years
-- 1 don't think we've seen anything that's a few
t housand years.

DR KOCHER: And it's all in the
assunpti ons, of course.

MR KOZAK: Yes. On the order of a
t housand years woul d al nost be constant concentration
on these scal es.

DR KOCHER Ckay. Geat. Thank you.

MEMBER VEI NER:  Since you nentioned the
cunul ative distribution functions, the TSPA results
that Dr. Swift showed yesterday --

MR KOZAK: Yes.

MEMBER VEINER: -- do you have -- could
you point out for me any significantly different
results that your independent TSPA showed? O just
sunmari ze them qualitatively?

MR KOZAK: Yes. Qur results show
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something quite simlar. The results that we just
cane out with, our nobst recent ones which | can speak
to, since |l was nost intimately involved with those,
show a very simlar type of behavior. The exact
nunbers may be slightly different, but the key points
are that it's well below the regulatory limt in --
withintheregulatory tine period, andit doesn't rise
to incredibly high nunbers after that.

| nmean, if you |ooked at those TSPA SR
nunber s yesterday, keep in m nd that the hi ghest peak,
way out at a mllion years, is belowthe public dose
[imt. It was below 100 millirens. So it's not --
they' re not astronom cal doses, even though on that
scale it | ooked I'i ke they were going way up. They're
not -- they're not really high

MEMBER WEINER: |'mnore interested --

MR. KOZAK: And we find sonething quite

simlar.

MEMBER WEI NER:  Ch, you have that --

MR KOZAK: Yes.

VMEMBER WEI NER: Are there any input
paraneters where you differ markedly fromDOE? [|'m
interested in the -- since yours is an independent

TSPA, independent of both DOE and NRC --

MR. KOZAK: Yes.
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MEMBER VEINER: -- I'mreally interested

in what -- if you could highlight the differences.

MR, KOZAK: Ckay.

MEMBER VEEI NER:  And not so much, you know,
that it's a | ow dose or a high dose, but just --

MR KQOZAK: Sure.

MEMBER VEI NER: -- what the differences
are.

MR, KOZAK: W are a considerably small er
program t han DOE or NRC.

MEMBER VEI NER®  Yes.

MR,  KOZAK: And as a result, we rely
fairly heavily on their breakdown of the raw
i nformati on. Based on that, we come up with an
i ndependent evaluation of whether or not that's
reasonabl e or i f their are conceptual nodel s represent
what we consi der to be the best avail abl e sci ence ki nd
of approach, and then we cone up with an i ndependent
appr oach.

So if we immediately go to paraneters,
we've got to be careful, because our nodels are
different. We've got a totally different nodeling
structure. And within that, then there's also
i ndependent estimates of the paraneters.

And so what we do is we have people on
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subcontract who are real |y hi gh-1evel people. W have
Ed Sudicky from University of Waterloo doing the
groundwat er nodel i ng; Frank Schwartz fromOhio State
doing some of the data interpretation for the
groundwat er hydrol ogy. So these are very well -known
top-level people. GrahamSmithis well-known for his
bi osphere work.

And so we rely on those people to conme up
with -- by evaluating the information that both DOE
and NRC cone up with -- to cone up with their own
i ndependent ideas. But primarily where we focus our
attention is in the assunptions and the nodeling to
come up with i ndependent nodel s rather than focusing
so nmuch on the paraneters. W do that, too, but
t hat's probably not the crux of the difference between
t hem

Soit's a hard question to answer i s what
|"mtal king a |l ong way around about is -- iswereally
have taken a totally different approach and cone up
with sonmewhat simlar results, rather simlar results
| woul d say.

MEMBER WEI NER: | guess what | was trying
to get at was -- and maybe you can't answer the
question that simply -- is sone significant

difference, either in nodel or in paraneters or in
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results somewhere, what -- are there any significant
di fferences? And what are they?

MR. KOZAK: In the real mof the bi osphere,
there are -- | can't give you specifics off the top of
nmy head. |'msorry.

CHAI RVAN GARRI CK:  What do you see as the
primary purpose of the EPR TSPA? | know it's
i ndependent and - -

MR KOZAK: Yes.

CHAI RMAN GARRI CK:  -- and | know i ndustry
needs to have --

MR, KOZAK: Yes.

CHAI RVAN GARRI CK:  -- access to their own
resources for getting an essence of what's goi ng on.
But what do you see as the primary purpose of this
TSPA?

MR. KOZAK: | think it serves as a good
i n-depth revi ew of both prograns to nmake sure that --

CHAI RVAN GARRI CK: Howis it used in that
context? What do you --

MR, KOZAK: Well, | nean, we publish our
work and go to conferences, and so forth. And if a
significantly different conceptual nodel -- for
instance, let's say for some of the things we're

talking about here -- significantly different
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conceptual nodel for inhal ation, for instance, | don't
think we do, but that's an exanpl e.

If we were to have that, we'd go and
present it, and we would try to get it onthe table --
get it out and published, and the information out
t here soon enough so that it could be taken on by DOCE,
that they would get the benefit of our independent
viewpoint. They could take it on if they felt they
needed to, or that NRC woul d be able to take it on as
they saw fit.

Sothat's really the role that we play is
to be able to provide information as an i ndependent
eval uator of the systemthat m ght be useful to the
regul atory process.

CHAI RVAN GARRI CK: Now, you' ve been doi ng
this for a long tine. Do you -- can you point to
areas where you think you' ve influenced --

MR. KOZAK: Ch, yes.

CHAI RVAN GARRI CK:  -- the DCE and t he NRC
nodel s?

MR, KOZAK: Definitely. EPRI, in a nunber
of cases that | could point to, started putting sone
of these things out first, and sort of drew
interaction matrices. W were the first person --

we're the first group to produce aninteraction matrix
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for parts of the Yucca Mountain system for instance,
and t hat was one of the things that we saw here. That
was back '96, | think.

So that's one approach that we brought
from the international community and published it.
Whet her or not it was actually seeing our work that
influenced DOE to start producing interaction
matrices, or whether it was their participation in
i nternational progranms, | can't say.

But there are a nunber of things along
those lines. W've done different types of source
termnodel i ng, which is outside of the real mof this.
But in our TSPA, our source term nodeling has been
significantly different fromeither NRC or DCE, and
has |l ed to sone changes in the DOE nodel i ng.

CHAI RVAN GARRI CK: Yes. Now, just one
final cooment. | don't |ike decoupled nodels unl ess
what' s been decoupl ed doesn't make any difference.

MR. KOZAK: Right.

CHAI RMAN GARRI CK: VWhat's your comrent
about that, about your biosphere -- how coupled is
your bi osphere nodel to the geosphere nodel ?

MR. KOZAK: Internms of intimte coupling
t hat you need t o have i nformati on fromone conpart nent

that's used in the next, there's very little. But the
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point is is that we've gone through -- about it in a
justified manner. W' ve said, "W recognize that
t hese couplings can occur, and so we want to | ook at
the dynamics of the systemto justify that we can
decoupl e them ™"

My belief is that probably even t hough we
haven't seen that necessarily in this neeting, ny
belief is probably that DOE has done that, too.

CHAI RVAN GARRI CK:  Yes. GCkay. Thank you.

VI CE CHAI RVAN RYAN: M chael .

DR. THORNE: Could | ask a question of
clarification? On the G eenhouse nodeling, you
mentioned that the precipitation was slightly
increased in the G eenhouse --

MR KOZAK: Yes.

DR. THORNE: How was the increase in
precipitation quantified or Ilimted for those
cal cul ati ons?

MR,  KOZAK: "' m goi ng back a couple of
years, and | hesitate to m sspeak. W had -- we had
a professor of climatol ogy on our teamat the time who
was goi ng through the data and t he nodel i ng t hat were
available at the time to come up with an i ndependent
estimate.

That i ndependent estimate was consi st ent
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with the types of effects that both DOE and NRC have

seen from the G eenhouse gas effects in their
interpretations of the data and nodeling as well.

DR. THORNE: GCkay. The reason | ask, for
other people, is that GCMtype nodeling, both
transient and point-estimte type, or point-in-tine
estimte, have noved on a lot in the |last sort of five
or six years. But one of the things I'mstruck with
continuously is that while there is sonme broad
agreenent on tenperature change in those nodel s, the
projections of precipitation change, even for areas
| i ke Northern Europe where it's rather constrained --

MR KOZAK:  Yes.

DR, THORNE: -- are quite often very
vari able. And one of the problens that | see with the
Greenhouse gas business is that you my get a
reasonably constrai ned envel ope for the tenperature
changes from nodeling exercises, but you don't get
such a reasonably constrained envelope for the
preci pitation changes fromthose nodel i ng exerci ses.
And if you're in a non-analog situation, it's very
difficult to use past data to constrain the
precipitation regine.

MR. KOZAK: Yes. Although to sonme extent

-- | was going to say to sone extent there is -- sone
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of the information that I'maware of, in ternms of the
pal eo record, the correlations of CO2 records in
i cepacks torainfall inarid regions, and so forth, |
think is one of the significant bases. So you can
draw a correl ation between G eenhouse gases in the
environnent at a particular tine and the paleoclimte
at that tinme.

So | think that there are -- and |I'm
steppi ng out of ny -- ny real mof particul ar experti se
here, but | know that that's one of the threads of
evi dence that has been used.

DR. THORNE: Yes. And | think that's a
| egi ti mate argunent, but | think you have to recogni ze
that those CO2 | evel s are pre-Quaternary. So they're
nore than 1.6 mllion years ago. In fact, often quite
a |l ot ol der.

MR KOZAK: Yes.

DR, THORNE: And that a lot of other
el enents of the climte system like the rise of the
Ti betan Plateau, the drift of Antarctica, have al so
occurred over that period. So I'm-- the world was
different then, and I1'd be very cautious about using
those as a strong thread of argunent, though | think
it -- basically, in this business we're |ooking for

every bit of argunent that we can get.
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MR. KOZAK: Yes, absolutely.

VI CE CHAI RMAN RYAN. W have a response
her e.

DR. SWFT: Peter Swift, Bechtel SAIC and
Sandi a Labs. The Departnment of Energy has not
attenpted to use general circul ation nodels directly
to do forward nodeling of climate for Yucca Mount ai n.
The Departnent made a decision there that -- this
woul d have been nmany years ago, but uncertainty in
forward-1ooking climte nodels was just going to be
very great and was not going to provide a credible
basis for going forward.

| nst ead, we chose to | ook at pal eo climte
data -- a broad range of possible sources of
i nformation -- avail abl e sources of i nformati on about
past clinmates in the region, and then to nodel --
conceptual ly nodel, not nunerically nodel, forward
climates with an assunption that future climates woul d
repeat those of the past.

W' re wel | awar e t hat ant hr opogeni ¢ change
may disrupt that assunption. It nmay create
ant hropogeni ¢ changes that would lead to future
climate changes that do not follow patterns of the
past .

Wth respect to the magnitude of those
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changes, changes in -- there certainly is uncertainty
about future precipitation and tenperature. So we
have uncertainty bands on our future states, so we
have a -- and on the present state, too, for that
matter. But the nonsoonal clinmate cones in drier and
wetter versions. So, too, is our glacial transition
climate, and so, too, for that matter is our future
flow glacial climate.

Those enter the geosphere nodel i ng system
t hr ough changes i n t he anount of infiltrationentering
the unsaturated zone. So we have low infiltration
states and highinfiltration states, and i nternedi ate
ones, for each of our future climte conditions.

So it's our belief that the uncertainty
associ at ed wi t h ant hr opogeni c changes i n preci pitation
will still fall within the range of basically wet and
dry infiltration states that we have for our future

climte states.

Now, can we prove that? No, that -- this
is a conceptual statenent. We believe that the
ant hropogenic effects will not take us out of the

range of uncertainty already included in our nodels.
There has been quite a ot of
consi deration givento that. That's the best I can do

for an answer.
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MR, KOZAK: Yes, that's -- thank you.

VI CE CHAI RVAN RYAN: Any | ast questions?
Yes.

MEMBER CLARKE: Just afollowupto Ruth's
guestion that came out in response to anot her question
-- that you're handling the source term a little

differently. Howabout transport in unsaturated zone,

VADCS zone - -

MR KOZAK: Yes.

MEMBER CLARKE: -- saturated zone,
dimensionality -- any major differences in the two

nodel s that we're hearing --

MR. KOZAK: The short answer is yes, there
are differences in all those aspects. | guess to
borrow Dave's comment, we don't want to get up in the
weeds on things that are outside of the biosphere.
But nmy understanding is that other people from our
group wi Il be addressing the ACNWin future neetings,
and certainly at that point -- in fact, | think Frank
Schwartz is supposed to be talking at one of the
upcom ng ones. And he would certainly be the one to
address a lot of the conceptual nodel stuff on the
geosphere.

MEMBER CLARKE: Thank you.

MR. KOZAK: He's out st andi ng.
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VI CE CHAI RVAN RYAN: Thank you. Ch, yes.

" msorry. Dade?

DR. MOELLER: | don't knowif it would be
proper, but could we ask Dr. Swift or Dr. Wasiol ek
what inpact the EPRI work has had on DOE?

VI CE CHAI RMAN RYAN: Sure. Please be ny
guest .

DR. WASI OLEK: Basically, what i s goi ng on
here is that Gaham Snith, who is the prinmary author
or one of the primary authors of bi osphere nodels for
the EPRI work, is very heavily involved in what's
going on in the European comunity in all prograns
that are international programnms that are -- |ike npst
currently conpleted Bl OVASS program and there are
several prograns that are going on now, |ike Bl OPROTA
or BIOCLIM and there is a whole variety of prograns
t hat | ooks at various aspects of bi osphere nodeling.

And we are fam liar with the prograns. W
are famliar with BIOVWASS and biosphere nodel
devel oped for BIOVASS or in -- in this effort is one
of the nodels that we conpare our nodel with in the
nodel validation. So we just take the very sane nodel
t hat was used for EPRI, and not because it was used
for -- in the EPRl evaluation, but because it is the

nost current European nodel, which just happened to be
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used by EPRI.

Soit's asort of coincidental correlation
here, I would say, plus we are -- we are not on the
uni nhabi t ed I sl and. We've participated in
international effort. W' ve participatedin Bl OPROTA.
| ama task | eader on one of the BIOPROTA -- | nean,
M ke contributes very heavily to -- | nean, he is one
of our primary contributors, and we real |y appreci ate
this, because we are getting input from the whole
i nternational conmunity.

| am a menber of IUR and so we're just
trying to stay on top with the current devel opment of
bi osphere nodel s, and so does EPRI. So this is where
the -- where the commonalities conme in place, and not
because  of the association wth particular
institutions. It's just the-- that we are all trying
to stay abreast with the current devel opnent in the
di sci pline.

DR. MOELLER Thank you. I"m glad |
asked.

(Laughter.)

This is a terrific answer.

VI CE CHAI RVAN RYAN: Thank you. Any ot her
| ast questions? W' ve had a request for a couple of

addi ti onal speakers during this tinme, so -- Steve
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Frishman | think wanted to speak. Yes?

MR. FRISHVAN: | just wanted to sort of
follow up the presentation before you have your
further extended discussion by pointing out that |
think it's inmportant to sort of go back to before the
begi nning of this whole discussion. And if you have
it handy, |ook at page 8 of Peter Swift's first
presentation yesterday. It's the false color IR
phot ograph of the region.

The di scussion for the | ast day and a hal f
has, to not coin a phrase, been in the box. Now, the
system doesn't end at the end of the blue flow paths
shown on this map or on this photo. So if you go sort
of back to basics, when you're talking about
contam nants being rel eased i ntothe environnent, very
qui ckly you get to questions of what are the -- what
is the fate of those contam nants?

And t hi s di scussi on, as has the bi osphere
nodel , both used by DOE and NRC, doesn't ask that
guestion. Well, we'rein asituation where we knowin
general terns the fate of those radi onuclides that are
transported out of the repository, and that fate is
t hat they come back to the bi osphere, just outside of
this box if they're not captured by a well.

And we knowt hat we are i n a cl osed basi n.
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We know the bottom of that basin, the bottom of the
gradi ent, which is Franklin Lake Playa, which is an
area sout h of the box, and just the very begi nni ngs of
t he whi te area due south of the box on the phot ograph.
This is an area that is an evaporative |ake. Wen
there's alot of water in the systemfromheavy rai ns,
it's a |ake. It flooded one tine this sunmmer and
washed out a road across it.

Now, it's dry nost of the tine. | t
generates a lot of dust. The water is -- when it's
not a lake, the water is very close to the surface.
If you try to wal k across it, you sink in the nud, if
you break through the salt crust on the surface. So
it's an integral part of the system and it is the --
the primary sink under current climte conditions for
t he radi onuclides escaping from Yucca Mount ai n.

Now, what happens if we have different
climate conditions? The extrene that we know of is
one that, at |east according to the nodelers, fits --
is bounded by the -- that the climte nodel that's
used, and the extreme representation are spring
deposits right at the foot of Yucca Muntain.

Those spring deposits right noware onthe
order of 100 neters above the water table, and t he age

on those spring deposits, the youngest that | knowi f,
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is on the order of between 8,500 and 9,000 years. So
we have -- we have one extrene which is we're very
near the edge or very near that extrenme, which is the
dry condition right now, and we know where the sink
iS.

And we have anot her at | east extrene from
the record, which is a water table 100 neters higher
and springs flowing out, so, therefore, Anmargosa
Vall ey being essentially a |large area of standing
water, and water that the water table is constantly
f eedi ng.

Wel |, the biosphere nodel takes only the
current condition of punping. And | think that it's
not out of the question that we have to, at this
poi nt, say that the biosphere nodel is limted and
actually artificially truncated, both in space and
time, because it doesn't deal with the -- the sink of
t hose radi onuclides that are right nowthrown out if
t hey get bel ow the root zone.

They not only, under current conditions,
probably do cone back up, but they also are in a
condition to where they can, with a little bit nore
noi sture, however you break that bal ance, they can go
back down to the water tabl e and be redeposited out in

t he Franklin Lake Pl aya area, picked up by the w nd,
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and noved right back into that sane bi osphere where
you're trying to do your neasurenents.

So | think when you tal k about concept ual
nodel, the conceptual nodel is an inconplete
conceptual nodel at this point, not -- not necessarily
wong but | think clearly inconplete. And it also
does not take into consideration the -- even the
10, 000-year tinme period, where it's possible that we
woul d not get a very rapid rise inthe water table to
t he point of springs at the | ocation that we see this
one near the foot of Yucca Muntain.

But there are also indications of other
smal | spring deposits farther out in Amargosa Vall ey
at alower elevation. Sol thinkit's--it'sfineto
di scuss t he bi osphere under the current condition, but
it has to be | ooked at under ot her conditions as well.

And | guess |'ve sort of not always,
because it hasn't gone on always, but |'ve been
concer ned about the regul atory framework and howit is
applied into this system because the regulatory
framework sort of nakes you doit wong. And inthis
case, it nmakes you take everything out of the well,
and it's | think in part because the EPA rul e sort of
drives you to the current human condition, and the

current human condition is that you' re going to take
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the water out of the well.

But if you're looking for realism the
realismis that not all of the water goes up the well
as the regulation requires, but whatever doesn't --
what ever radi onuclides don't go up the well cone out
in Franklin Lake Pl aya to be broadly dispersed inthe
envi ronnment .

So this brings to at | east one nore point
that needs to be made -- and the Europeans are mnuch
nore conscious of it than the people in this country
-- and that's that when you're talking biosphere
you' re not only tal ki ng dose to humans, you're tal king
about radionuclides in the environnent.

And that's also apparently left out of
t hi s whol e di scussi on, whereas in Europeit's becom ng
nore and nore comon to be brought into the
di scussion. And the regulation | think is negligent
inthat area, at |least on EPA's side, andit's -- sone
peopl e maybe as cynical as | figure we'll get anot her
bite at the EPArule pretty soon. And | think that's
one area that we're going to be exploring, along with
many ot hers.

So, but the bi osphere di scussionright now
| think is artificially truncated in space and tine

and also in scope. And I'll leave that with you for
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your future -- for your discussion.

MR. COLEMAN: Steve, would you -- thisis
Nei |l Col eman, ACNW staff. Wuld you identify the
spring deposits that you nentioned, where they are?

MR. FRI SHVAN: Well, there's one where if
you | ook at the blue flowlines, right at the foot of
Yucca Mountain you see a white line that is another
drainage. It's the first one that goes off to the
southwest. It goes all the way down to the boundary.

Then just to the left of there is a red
square or a red cross indicating a well. That's a
wel | that Nye County put down in the area of that
spring deposit. And then there's another one sort of
on the other side of the hill just north of it, on the
ot her side of the hill fromthere.

MR. COLEMAN: | believe these are the ones
referred to as the Lathrop --

MR FRI SHVAN:  Yes.

MR. COLEMAN: -- along 95?

MR. FRI SHVAN. R ght.

MR, COLEMAN: Ckay. | think you nmentioned
that this was at the foot of Yucca Mountain, these are
20 kil ometers away, 12 mles, not quite at the foot of
Yucca Mount ai n.

Also, the fact that you have spring
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deposits there doesn't mean that you have -- you
referred to standi ng water bodies. At onetime it was
t hought that Las Vegas Valley was one big | ake, and
Marty Mfflin pointed out that these, in fact, were
not | ake deposits but spring deposits. You had,
certainly, alot |lusher vegetation than you see t oday.

But | just wanted to clarify --

MR FRI SHVAN: "' m not suggesting that
Amar gosa Val l ey was one big |ake. But at --

MR. COLEMAN: VWell, you used the term
"standing water bodies.” | just wanted to specify
this is 20 kil oneters from Yucca Muntain, and these
are pal eo spring deposits.

MR. FRI SHVAN: Right. And we do know t hat
the water table, at its maxi num has been about 100
meters higher than it is right now And it's no
coi nci dence that these spring deposits are at about
that same elevation. So |I'm not suggesting that |
know that it was one |large | ake at one tine, because
there are lots of factors that control whether it was.
But there was certainly surface water in the area.

And i f you go back to | think a 1982 panel
from the National Acadeny that was chaired by Tom
Pi ckford, one of the things that they di scussed about

the Yucca Muntain site, or a site like Yucca
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Mount ai n, was concern for it as a repository, because
at sonme future tinme people would have access to
springs that could be contam nated due to rel eases
froma repository. And that becones sort of the Yucca
Mount ai n picture.

And t hey -- they suggested in that report,
if I recall, that sites |ike that shoul d probably be
-- not be | ooked at because of the potential future
danger to -- to peopl e given clinmte changes and wat er
t abl e changes.

Wel |, for your consideration.

VI CE CHAI RMAN RYAN: Thank you

O her questions or comments? Are there
ot her comments from ot her speakers? Yes.

M5. TREI CHEL: Judy Treichel, Nevada
Nucl ear Waste Task Force.

In the di scussion, there are suggestions
t hat st udi es be done on victins of Hiroshi ma and ot her
-- perhaps Chernobyl -- where there has been
radi ol ogi cal damage and exposures to people. And |
found it very interesting when the suggesti on was made
that there should be a baseline study in the area of
Yucca Mountain. And you will find alot of peoplein
communi ties therethat really want that to happen, and

t hey' ve never been able to get DOE to actually do
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t hat .

And | knowthat there's at | east one group
down around Shoshone and Tekopa and Death Valley
Junction where they've tried to find their own noney
and find free -- free help in doing that wth
epi dem ol ogi cal studies, and so forth, and they've
not -- I don't -- as far as | know, they haven't been
able to get it on.

But it would be interestingto go fromthe
reverse in this case and find out -- what you would
find out is that, by and | arge, the people are well.
And how come they're well? Wiy is this a good pl ace
to live? And why would it be justified to create a
risk or to create the possibility that they woul d get
si ck?

And you' ve got Amargosa Val l ey, which as
aplacetoliveis alsovery attractive, and certainly
nore rain would nmake it even nore attractive. But
Nevada and Nye County and Cl ark County are one of the
fastest-growing areas in the nation, and that's
probably why.

And the Amargosa Valley region is one of
the few places in this country where the land is
af fordabl e, and the opportunity is there that if you

wanted to be a subsistence farner, if you just wanted
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to go out, have a bunch of children, |ive off the | and
so to speak, you could really do that.

And so that's why | think people out there
and people like me and others who care really --
really get sort of disgusted at sonme of the di scussion
t hat goes on about the contam nati on and what it woul d
be and how it would work, and the idea that, well,
maybe if you put in water softeners that would be a
bi g hel p.

They don't need water softeners. They
have very good water. And even if you put water
softeners in, you wouldn't be irrigating with soft
wat er . You wouldn't -- you don't even drink soft
wat er .

But -- and the idea that you would ever
punp the aquifer dry -- that doesn't happen. |I|f you
have wars nowin the west, it's wars over water. And
we don't allow aquifers to be punped dry, and that's
why the state engineer is sort of the sheriff in
Nevada t hese days.

So | just don't feel that a lot of it is
justified, and it certainly would do sonebody sone
good to check and see why t hose peopl e are as heal t hy
as they are now and why Amargosa Valley is as

attractive as it is.
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Thank you.

VI CE CHAI RVAN RYAN: Thank you very mnuch.

Any addi ti onal comments?

| think the schedul e that we haveis we're
probably at a break where we can break for |lunch, M.
Chai r man.

CHAl RVAN GARRI CK:  Sure.

VI CE CHAI RVAN RYAN:  And | think what our
-- let's just take a coupl e of m nutes and t hi nk about
the rest of our working group session. |I'd like to
cone back after lunch -- we've had | think an
excel lent start this norning on sunmary conments.

| would like to do that again, based on
this norning' s presentati ons and any ot her comrent you
m ght |like to make about the working group session
overall, and then have further discussion with ACNW
menbers and any comments fromot her participants, and
spend from 1:00 to perhaps 2:00 or 2:30 with that
di scussion, and then have an additional period for
public comments. And then we'll have a close of the
wor ki ng group sessi on.

And keep in mnd that | think we can
conbine -- the |l ast itemon our published agendaisto
t hi nk about a letter that the ACNWwi || generate, and

| think what 1'd Iike to suggest is that we pick up
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points for that letter in our discussion earlier, so
we're not repeating the sane points over again.

Sowe'll try and combi ne t hose two t hi ngs,
and then I think aimroughly at adjourning sonewhere
around the 3:00 tine or so with the working group
session to give people a little bit of advance for
pl anning the rest of their day.

Does t hat sound reasonabl e, M. Chairnman?

CHAl RVAN GARRI CK:  Yes.

VI CE CHAI RMAN RYAN. Okay. We'Ill stand
adj ourned until 1:00.

(Wher eupon, at 11: 14 a.m, t he

proceedi ngs in the foregoing matter went

off the record and resuned at 1:01 p.m)

VI CE CHAl RVAN RYAN: Ckay, thank you very
much for your attention. This is our |ast session for
t hi s wor ki ng group roundt abl e on bi osphere i ssues and
nodel i ng.

| think what I'd like to do now is have
each of the expert panel nenbers offer their kind of
summary and cl osing conments, being careful not to
repeat too nuch of what was said in our summary this
norni ng fromyest erday, but maybe focusi ng on today's
i ssues and t hen sone of the gl obal itens and comments

that you m ght want to talk to us about.
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| think I'Il then go starting ny far |eft
at the table and com ng back this way, getting the
consul tant and nenber comments and then we'll bring
our workshop to a close at that point. And that wll
give us, | think, an excellent review for the
preparation of a letter which we m ght do.

| do not plan to have a separate letter-
writing discussion because | think thiswll actually
serve both purposes to both sunmarize and to give us
specific things to think about as we then nove into a
letter-witing phase, perhaps a little later on. So
that will be two separate activities.

Let ne turn the neeting back over to Dr.
Moel ler for a review fromthe expert panel nenbers.

DR. MOELLER. Ckay, we'll go the opposite

di rection.

Dr. Thorne, would you begin, please?

DR. THORNE: Yes, | think there is not a
ot that | want to add to what -- the remarks | made
this norning. | think I"mstill benmused a bit by this

busi ness of climte change. W heard that it had been
studied in the programand |' msure that's right, but
there hasn't been a nodel underpinning of future
climate. As | said yesterday, future climate is very

much a new anal og situation for the pal eoclinate dat a,
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sol find nyself alittle stuck. There hasn't been a
nodel i ng study | ooki ng at greenhouse warni ng, no GCM
simul ati ons undertaken. And then a statenment yourely
on the pal eodata, but the pal eodata doesn't apply to
the new analog situation, so I'm still in this
uncertain feeling about howyou bound t enper at ure and
precipitation data for the future if you don't really
on nodels and if you can't legitimately rely on
pal eodata. And there's a big question there about the
adequacy of the nodels, but either you accept sone
sort of nodeling projection of future climate or you
have no way of specifying a bound on future climate,
except sort of physical plausibility argunents that
say sonething like | don't think it's going to turn
into the Hi nal ayas.

"' mstruggling as to how DCE can provide
a boundi ng argument for future clinmate change that
allows themto elimnate it formally fromthe rest of
the assessnent, if that's what they're trying to
achi eve.

DR. McCARTIN. The regul ation does limt
the climate to arid to sem-arid, so there is sone
bound by regulation that can't go to say a tropical
jungle certainly, but arid, sem-arid is provided as
alimt.
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DR. THORNE: Right, so | think that m ght

be the point to build on and the question will be an
agreenment on how far you go before a climte stops
being defined as sem -arid and that's perhaps the
poi nt for discussion.

DR MOELLER: Any ot her comments?

DR. THORNE: No, that was the main one
t hat arose, | think

DR. MCELLER: The regul ati ons al so say and
Tim McCartin can undoubtedly help us, that you can
only use sonething -- |'mparaphrasing. You can only
use information that's on the table up to the day the
license application is submtted or sonmething like
t hat al t hough you' ve told us that we can i ncorporat e,
i nproved or reduced uncertainty or paraneter. But |'m
wondering interns of climte change we're restricted,
| gather to a nodel that's been devel oped before
Decenber 31st of this year or does it even apply?

DR. McCARTIN. |I'm not sure what you're
referring to. Certainly it's limted to present
know edge. We're | ooking at current conditions, but
| mean with everything in NRC license, | nmean, if
after thelicenseis submttedthere' s sone scientific
br eakt hrough and oh gee, we now understand this that

woul d be expected to be evaluated. It would have a
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significant effect.

DR. MOELLER: "' m wrong. | totally
m sinterpreted. Thank you.

DR. THORNE: If | can conme back, | think
inthis case there is present know edge in that when
you do GCMcal cul ations in the future, by definition,
t hose are gl obal sinmul ations becausethey're all total
gl obe nodel s with a grid that covers everywhere. Wen
we' ve used themfor Northern Europe what we' ve done i s
extracted a sub-domain which applies to Northern
Eur ope.

But you can do exactly the same thing for
the Western United States. You can say here are runs
that have been done by various people for various
purposes. | can acquire the data sets, abstract the
results and | ook at the range of variability of the
results and this mght help with Tims point. | f
we' re defini ng what sem -arid neans, you coul d | ook at
the results fromthose nodels, say what the range of
them is and evaluate them against the sem-arid
criterion and that mght help you to cone to an
informed scientific view about how far you can
legitimately go in that directly.

DR. MCELLER: Okay, thank you. Jef f

Dani el s?
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DR. DANIELS: I'dlike to just add to the

comments | made this norning, that | think it's
critical to have sonme quantitative approach that sort
of allows us to look at all three of the nopdeling
approaches, the NRC, the work that's being done at
EPRI and the work that was done for DOE, so that
there's a fluid understanding of where they are
di fferent and where the conparisons are the sane.

| find it very hard to decipher froma
qualitative presentation where all of the issues are
specifically identified. Now we talk about it, but
|"dliketo see sonething nore substantial interns of
di sm ssi ng sone i ssues and how ot her i ssues have been
addressed quantitatively, if | understood sone of the
presentations.

The other thing I'd like to point out is
| think there has to be some further boundi ng anal yses
t hat take i nto account sone of the uncertainty in the
techneti umi ssues that were brought up which includes
both the potting soil inthe field study environnents,
i ssues that relate to iodine biology and if there is
an i ssue wi th a pat hway speci fi c uptake, that those be
addressed as wel .

And finally, | think that there has to be

a definitive statenment as to what is prescribed and
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what is going to be varied. | think it's very
confusing that we're foll ow ng regul ati ons on certain
t hings and we're asking the sane questions over and
over again and | think it's very inmportant that they
be identified up front as to howit's prescribed and
that there is an opportunity to inprove those
cal cul ati ons, either by request or by newinformation
t hat becones avail abl e.

And | would recommend that DOE does
request the opportunity to use the | atest dosinetric
cal cul ati on.

DR MOELLER: Thank you. John Till?

DR TILL: Just one point. | don't know
if thisisrelevant at all, but if you think about the
future and if there should ever be a challenge to
conpl i ance at Yucca Mountain, it's probably going to
come fromneasurenment data. |In other words, sonebody
nmeasures sonet hing in something. And ny question is
really how well the background at the site has been

categori zed and | knoweveryone's responseis goingto

be to say well, | knowthis is done very well. It has
to be done very well. This is of such inportance.
But quite frankly, | have not seen a DCE site where

background has been characterized thoroughly and

correctly. And what | nean is things |ike discerning
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and defi ni ng pl utoni umbackground, for exanple, from
t he weapons, fromthe Nevada test site.

This m ght not be rel evant to what you do
at all, but I thinkinthelongterm it's going to be
absolutely crucial for the operation of this site.

DR. MOELLER Wll, for new data, of
course, they do have QA hoops to junp through, but
you' re tal ki ng beyond that. What about basel i ne dat a?

DR TILL: Yes, baseline data, exactly.
But I'mtal king about things |ike products that are
grown, agricultural products and to define what
exactly what background is right now for those
products, water, surface soil, whatever the nedia, a
very defensible characterization of the radiation
backgr ound.

DR MOELLER: Thank vyou. Ckay, Dr.
Kocher ?

DR. KOCHER Yes, | don't for one m nute
doubt the capabilities of any of the peopl e worki ng on
t hese programs, but | nust say that |'m kind of
di sappointed in the effort that's been put into the
bi osphere nodeling. Mich of it is not site specific,
if I understood. W just saw the tips of icebergs
here. We didn't really get into the details.

But | saw no evi dence of any ki nd of site-
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specific information on food chain transfer
paraneters, distribution coefficients, things like
that that enter into the nodel.

Yes, | know that at the end of the day in
terms of a |icensing decision, these kinds of things
probably don't matter, but if you're going to do
something, do it reasonably well because you don't
know what ot her kind of chall enges are going to come
along. It's not totally obvious, for exanple, what
use, if any, will be nade of t hese cal cul ati ons beyond
10,000. I mean a court of |aw may have a different
vi ew about what t hose cal cul ati ons nean t han what the
NRC and EPA do.

One of the things I did alittle bit of
honmewor k before | canme here was | read this little
slim blue report of a review of the DOE biosphere
program that took place about three or four years.
And | was kind of struck by the things that were sort
of requested in here that still were | eft unattended,
many of which deal wth site-specific issues of
transfer paranmeters and the nodel for retention and
the soil root zone probably not being right and here
are some things you think about.

| " mconflicted because it probably doesn't

matter, but yet I'd like to see it done better.
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That's just not a very hel pful statenent. That's
really the way | feel about it though. There are just
some t hi ngs t hat need sone attention, if you'rereally
going to pass nuster as a bi osphere nodel by itself.
VI CE CHAI RVMAN RYAN: Just so everybody can
share in their thoughts today, would you tell us a bit
nor e about that publication sowe can knowwhat it is?
DR. KOCHER  This was a report fromthe
| nt ernati onal Atom c Agency. It was a reviewof DCE s
bi osphere nodeling program It was a snmall committee
chai red by Roger Clark. They did their work in the --
| think it was Decenber 2000, January 2001 tinme frane.
VI CE CHAI RMAN RYAN: |s there a docunent
nunber on it, that would be hel pful ?
DR. KOCHER: No, it does not have any ki nd
of -- it was published by the agency in the year 2001.
VI CE CHAI RVAN RYAN: COkay, thanks. That's
fine.
MR. COTORNARY: Dr. Ryan, we're famliar
with that report. W can get copies for everyone.
VI CE CHAI RVAN RYAN: |'m sure you woul d
be, but | just wanted to nake sure everyone in the
audi ence had a chance to hear it. Thank you, Neil.
DR, MCELLER I wonder if it would be

appropriate, Keith, you're waiting to speak.
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DR. ECKERMAN. Wl -- go ahead.

DR. MCELLER: What | was thinking, again,
Dr. Wasiolek is here. Wuld you conment at all on
that? Specifically in ternms of whether the degree to
whi ch your input paraneters are based on site specific
dat a.

DR. WASIOLEK: Well, as far as -- well
let's start with the recomendati ons that were in the
| AEA panel report. Wetried to address -- this is one
of the reasons, this report was one of the reasons why
we deci ded to change the nodel, so we coul d address
many of the panel's recommendati ons and we did so.

A lot of these are discussed in our
current docunentation why we have chosen to sel ect
specific paraneters, values and we tried to present
argunments why we went with certain val ues and not the
ot her.

Wierever we can we try to use site
specific paraneters when they are avail able. Ve
certainly use site specific paraneters whenit applies
to characteristics of dietary and Ilifestyle
characteristics of the receptor because there were
surveys that we have, census this data. These are
avai |l abl e.

Yes, thisis truethat we |l ack i n the area
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of environnmental transport. And therefore, we very
frequently would go and use literature data. W will
do literature review and base our nodel input
par amet er val ues on existing published information.
We try as best as we can to go to reputabl e sources to
grab sonething that is -- that has sonme wei ght behind
it.

W are aware that there are like, there
are data bases |like Radflux which -- did it ever get

rel eased, by the way? Oficially and not under the

t abl e?
DR THORNE: You nean as a CD? That's
what | have. [It's never been officially rel eased.
DR. WASI OLEK: These are details like
this. | have had a Radfl ux for those who don't know,

it's a European Conmunity has under the auspices of
I nternational Union of Radi oecology. There was this
very precious effort to create a data base of transfer
coefficients that are both under -- which incorporated
all the IUR data base of transfer coefficients, plus
coefficients, transfer coefficients that have tinein
t hem

And then | nean | really had ny hopes hi gh
because | got under the table a disk, a CD, and |I've

had it in nmy drawer for |I don't know how nany years.
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Can | use it? No. Because we are working in the
hi ghly regul at ed envi ronnment. These are not the types
of publications that we can use although | mean you
can use themin academ a. You can use themunder sone
ot her circunstances, so very frequently this was a
problem that we were facing. W were aware of sone
avai |l abl e i nformati on, sone data base. And it was a
big effort. It's not sonething that you can do i n your
spare tine. I mean there were a lot of people
i nvol ved and yet, they could not finish the job and
make the CD available in an official format to
ever ybody.

So it has original data. It has the
origi nal measurenents. It does not contain sone
chewed up sonmething. So we were trying, as best as we
could to rely on available information, adjust it
wherever we could for site specificity and interns of
characteristics of the receptor, |I think we did a
pretty job of that.

In terms of environnmental transport, we
have a | ot of generic information. But we try to bind
it as far as we could, such that we nmade sure that we
did not underestinmate the value of the dose which
certainly, |'"m sure, is appreciated by the

st akehol ders.
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DR. KOCHER  Can you do sonet hing about

your item nodel in soil? Please.

DR. WASI OLEK: Well --

DR KOCHER Pl ease.

DR, WASI OLEK: W can --

DR. KOCHER: You can't claimthat that's
an overestimation of dose.

DR. WASI OLEK: Maybe Dave would like to
conment on that.

DR KOCHER: 1t's possiblethat you' retoo
| ow by a factor of a 100 or a 1000 given the way you
nodel ed the systenf

DR. WASIOLEK: | think that if you factor
in iodine-27 we are too high by several orders of
magni t ude.

DR MOELLER: There's work renmining
there. Thank you. That was hel pful

V'l nove --

DR. THORNE: Could I? | think I would
just like to endorse the remarks that have just been
made. | think it was behind one of my remarks this
nor ni ng that for a small anount of additional resource
and | don't point this on DOE, | point this on waste
managenent organizations in Europe and the U S.

together. | think we could have noved to a nuch nore
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conprehensive data base at the sort of |evel of
conmpr ehensi veness that | think that we for interna
dosi netry.

It's worth recogni zi ng t hat we don't have
the same well characterized, well defined data base
for environmental transport paranmeters. W have a
nunber of partial data bases as has been outlined and
| AA technical report 364 is an absolutely wonderfu
exanpl e of that. You look throughit. Youthink this
is an | AA standard docunent. It's got all the nunbers
| need. No it hasn't. [It's got a sprinkling of some
nunbers, some of which | trust and sone of which |
don't trust. And I'mhoping the current EMRAS proj ect
for the agency, if properly funded and di rected, ought
to deliver us the sort of |evel of conprehensive
docunentation of transfer factors that we haven't
quite got in the Radflux data base and that we know
t hat everybody has got in their drawer around the
wor | d. But it just needs to be brought out and
systematized inthat fully qualified assured for use.

We just aren't at that stage yet.

DR MOELLER: | wonder, David, if you
could -- you said iodine doses in your opinion are
under estimted by a significant. Now why -- could

you share with us specifically why you believe -- why
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you have adopted, reached that concl usion?

DR. KOCHER: As | understand it, and
again, |I'm just looking at -- | haven't seen the
details. As | understandit, their nodel assumes that
iodineis quite nobile in the surface soil region, so
therefore that equilibriumor its steady state, the
concentration of iodine 129 in soil is not that nuch
hi gher than t he concentrationin water becauseit kind
of just flushes right on through. You don't have this
| ong-termbuild up over hundreds of years |ike you do
for plutonium say.

But there's plenty of information out
there to indicate that iodineis alot |ess mobile in
surface soils than people commonly believe and so the
equilibrium the steady state concentration of iodine
129 in the surface soil compartnent conceivably coul d
be a |ot higher than what they' re assum ng and of
course, the food chain dose is directly proportionate
to that increase

DR. MCELLER: Thank you. Vel l, that
clarifies it certainly for ne.

DR. THORNE: Can | clarify as well? There
i s an experinental programin the Narick side which |
mentioned this norning, where we've been putting

i odine, actually using iodine-125 as a tracer and
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putting it into soil colums with a noving water table
and tensi oneter and soil sol uti on and Redox probes so
we can try and get sone handles on that. But
obviously, it's alimted scale programand | think
there's room for quite a lot nore research in that
ar ea.

VI CE CHAl RMAN RYAN: M chael , when do you
expect results fromthose studies?

DR. THORNE: They're being witten up at
t he nonent .

VI CE CHAI RVAN RYAN:  Ckay.

DR MOELLER  Okay, we'll nove last to
Kei t h Ecker man.

DR. ECKERMAN: |'d just come back to sone
of our discussionwithregardtothe decouplingthat's
been done and we' ve tal ked a | ot about the decoupling
of the geosphere and biosphere, but there is a
decoupling within the biosphere of man from the
environnent, particularly through the use of the
conm tted dose coefficients.

Now the total problem |looking at it,
there's a host of tine constants in this problemand
you really are approaching it largely by |ooking at
the specific solution at a point in time rather than

having westled with the general solutions of the
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problem And part of the -- | talked about earlier
t hi s nmor ni ng about calibrating the systemand in part,
sonetinmes instruments have a self-calibration in it
t hat you could | ook at and in fact, there are aspects
of a nore general solution with coupling that woul d
have been satisfying for individuals to ook at to
understand how the tinme constants are all working in
this process.

Com ng back to the dose coefficient, the
assunptions that we're maki ng i n dose coefficients are
part and parcel the same that you're assumng in the
whol e anal ysis that the systemis |inear and so there
isn't a real hang up between chronic exposure and
acut e exposures, particularly when you | ook over the
i ntegral.

And i n many of the new bi oki netic nodel s,
we've dealt nore with a lot of the short term
conmpartnents and so -- and when you're dealing with
the effective dose you' re seeing an approach to the
integral converging a lot faster than what you may
t hi nk based on | ooki ng at and t hi nki ng about the hal f
lives of the materials we're dealing wth.

But there's no reason you could not put
the information that is available into the nodel and

couple man tighter with the biosphere responses to
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really look at this in detail and that may wel |l have
t o be done and to answer sone of the general questions
and that would include the consideration of an
i ndi vidual as he ages through life in living in that
post ul at ed ref erence of bi osphere that you' ve creat ed.

| think you have to be a little bit
careful again thinking through the issue of the
coupling of the nodels and what you might gain from
that in a nore general analysis.

DR, MOELLER: Al'l right, | personally
real ly have nothing to add to what's been said, so
think, M. Chairman, with that, this side of the table
is wapped up.

VI CE CHAI RVAN RYAN: Ckay, wel |, thank you
very nmuch for chairing the expert panel. | want to
t hank each and every panel nenber for their tine and
efforts over the last few days and all the tinme you
put into preparing to cone and be with us today. |
think we're -- we've been enriched by your conmentary
and observations and wi thout this panel we woul dn't
have gotten nearly as nmuch out of this two-day working
group session as we have.

So with that being said 1'd like to turn
our attentionto JimdC arke, do you want to start with

any comments, observations? The floor is yours.
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MEMBER CLARKE: Thank you. Let ne start

with what | was going to end up with since many of the
other coments that | had have been very well
articulated already. But towards the end of the day
yesterday, John Garrick asked what | thought was a
very interesting question. He asked what about
chem cal s? Wat do we know about chem cals? Who
m ght be able to help us here?

And it strikes nme that there are two
reasons for that. One is to put radiation in
per spective which | think needs to be done. It may be
uni que. It may not be unique, but it may not be
hel pful to dwell on that.

Secondly, there are a nunber of chem cal s
t hat have been studied a lot. | would nention |ead,
benzi ne, vinylchloride, arsenic, just to name a few.
And t he whol e area of biokinetic nodels for chem cal,
internal chem cal exposures is an area of great
interest, if only to replace our reliance on anim
testing. The fact that we still do rely a lot on
animal testing may hel p put it in perspective. |n any
event, | still think there's nmerit for pursuing this
for a couple of reasons, the reasons | nentioned,
putting radiation in perspective and seei ng what the

approaches that are being taken for toxic chemcals
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could add to our anal ysis.

My ot her comment s, environnental exposure
anal ysi s has al ways i npressed ne as a great exanpl e of
the devil being in the details and this is not a
neeting to get into the details. | understand that,
but sone things have cone out along the way that
suggest that someone should perhaps nake a pass
t hrough the assunptions that are being made. For
exanple, when we saw the information on relative
contributions, there was, | thought, a good exanpl e of
somet hi ng that appeared very counter intuitive, that
Dr. Kocher brought up and again it suggests to nme t hat
it's worth another pass |ooking at the assunptions
that were made, if.

If only for a fewreasons. One would be
to check consistency. In sonme cases, bonding
assunpti ons were rmade and ot hers, distributions were
made, so just an overall consistency check. And a
check wi th t he consi stency of our understandi ng of the
construct of RMEI. \When you integrate all of this
over all the pathways and all the different kinds of
exposures, do you, in fact, end up with RVEI, as we
understand it to be?

And then finally, I think that would go a

good ways towards making a lot of this nore
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transparent. So a very nice list of here's what we
did, here's what we assuned. This is the degree of
uncertainty we think is associated with it. This is
t he degree of conservati smwe think is associated w th
it andthisis howwe think it's consistent with RVEI.
| think it would just be a nice thing to have.

VI CE CHAI RVAN RYAN: Thank you very nuch.

DR MOELLER I|I'msorry --

VI CE CHAI RVAN RYAN: Pl ease.

DR. MCELLER This norning when the
di scussion or when Dr. Garrick asked t he questi on who
has | ooked at chemicals versus radiation, |'m sure
Doctor, Professor Clarke is acquainted with Ed
Cal abressi at the University of Mssachusetts at
Amherst. | went up there last sunmer and he had a
programon t oxi col ogy, you know, a sem nar, a nmeeti ng.
And hi s objective was to | ook at the health effects or
heal t h responses, human body responses as you i ncrease
t he dose of chem cals and as you i ncrease the dose of
radi ati on.

And it was well attended. It was a
t oxi col ogy neeting. There were only one or two of us
who wer e not professional toxicologists, sol foundit
very educational fromthat point and | cane away with

the followng fact or sonething that | gained, the
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follow ng | esson that | gained and he and all of the
peopl e who presented t he papers, it was i nternational.
There were people from Europe and all over.

| came away with the conclusion that you
should not just adopt a linear relationship or a
t hreshol d rel ati onshi p, but he said | ook at the data.
And he presented slide after slide of data on
di fferent chem cals and showed -- and he said that if
you really | ook at the data, you' Il conme out with the
fact that not everything behaves in the same manner.
And he showed t hough slide after slide or graph after
graph of reactions to chemcals in which a smal
amount was beneficial, the J-curve he called it, down
and up and he really stressed the fact that you should
| ook at the data and nonet hel ess, having said that the
fact in terns of nost of the chem cals was that the J-
curve applies.

There were one or two speakers who claim
the same J-curve applies for radiation, but that
really wasn't the nmmjor subject of the conference.
The conference was really nore on chemcals. And |
don't know if that helps at all, but in other words,
he said | ook at the data, don't adopt a generic dose
response curve for everything.

DR. ECKERMAN. | might just add that the
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| ead, an exanpl e you just nentioned, is one in which
they -- the lead nodel that was devel oped for the
radi ati on si de recogni zed, of course, the skel eton as
a storehouse of |ead and that has been brought into
the chem cal considerations with regard to bl ood
| evel s of lead in children.

And of course, the very early cross over
link was recognized from Day 1 in the Mnhattan
Proj ect was the nephrotoxin, the toxicity of uranium
and of course, that had al ways been part of -- so the
heavy nmetal kind of cadmum |eads, there's direct
applicability of a lot of the nodeling that we do.

Dealing with the organics is the difficulty, of

cour se.
VI CE CHAI RVAN RYAN: Thanks, Keith. Ruth?
MEMBER VEEI NER:  Si nce ny chem cal thunder
has been stolen, I'Il confine nyself to nonchem ca
comments. | think the point was made, but it deserves

reiteration that you do really need a baseline of
i nformati on about the biosphere.

Now the site was extrenely well
characterized. There are volumes and vol unes of the
site characterization report, but | did not see the
results of that report connected to the biosphere

analysis. And if that connection exists, | think it
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shoul d be nade overt.

From that, 1'd like to reiterate what
several people said about the RNEl. | think Dr.
Moel | er began this workshop with a little | ecture on
reali smversus conservatismand |I'd |li ke to know how
the RVEI is correlated with a realistic picture, who
is the RVEI? The regulation itself specifies two
nunbers and al nost everything else, if you read the
regulation is available for estimation. It just
specifies the two liters per day and the 3,000 acre
feet. That's it. And everything else you can
esti mat e.

| think this is an area that needs to be
very transparent to the public and I woul d second t he
notion that the RVEI be related in some way to the
notion of critical population because critical
population is sonething that has been presented
publicly and peopl e have sone i dea of what that means.
And we need that same idea for the RVE

Sonetimes we get bounding values and
sonmetinmes we get realistic values and that's in the
nature of this kind of analysis. However, there
shoul d be sonme definition of the circunstance. Wen
do you use a bounding value -- and this is really for

NRC who is going to reviewthis |license application.
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When shoul d a boundi ng val ue be used or what are the
gui del i nes for usi ng boundi ng val ue versus arealistic
val ue and how do you really define realistic?

Movi ng to t he question of climate change,
we do need a very transparent definition of sem -arid.
Dr. Carke asked ne what's sem-arid and | said
Al buquerque is sem -- where | live is sem-arid.
Twel ve inches of rainfall a year. But that needs to
be very cl ear

W' ve heard two -- | heard two different
views of the incorporation of climte change notions
into the TSPA and Dr. Swift said that clinmate change
won't exceed the pal eoclimate changes as nodel ed by
DOE if you represent climate change by infiltration.

| think NRC, if they | ook at this notion,
it needs to be substantiated. 1'dlike to knowif NRC
agrees with it, disagrees with it, what they have to
offer in that area.

And finally, since ash inhalation for the
i gneous event is considered to be the heavi est i npact
for the igneous event, we really do need a particle
size distribution for the ash and by particle size
bot h AMAD and density and si ze.

And as wel | as everybody uses t he st andard

Gal ci an dispersion nodel to disperse everything.
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Well, an igneous dike is an area source. |It's not a
poi nt source. W are not saying at what tenperature
it is released, whether there's thermal |[|ofting.
There is no detail given as to how good the nodeling
of the dispersionitself isandthisisreally part of
t he bi osphere and | think that is sonmething that needs
to be | ooked at.

And | said finally, but I wasn't through,
so |I'm sensitive to what Dr. Eckerman said about
lifeti me dose. People nove around. The Census Bureau
has done a very careful analysis and has quantitative
estimates of howlong a person resides in a particul ar
pl ace. They've done a very, very careful job of that.
On t he average, peopleinthe United States nove every
t hree years.

However, there is a good way to take the
Census Bureau's quantitative estimte of residents in
a given place and apply that and it's not just you
don't have to apply the every three year average.
This is a very carefully worked out thing.

If we are looking at Ilifetinme doses,
lifetime doses to adults, or however, the RMElI is
defined and however that's correlated with chil dhood
exposures and adol escent exposures, | think you al so

need to | ook at how | ong people live in a particul ar
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place. That's all.

VI CE CHAI RVAN RYAN: Thank you. | think
Dr. Moeller had one comment on the RVEL.

DR. MCELLER: Well, there are two conments
on the RMEL. If you read Title 10 part 20 and
unfortunately, | just haven't read it in the |l ast week
or two, but it says that the dose limts that the
Nucl ear Regul atory Comm ssion coments or sets in
Title 10 part 20, that those dose limts are for the,
| believeit's sonethingliketheindividual receiving
t he maxi num dose.

MEMBER WEI NER:  Yes, yes.

DR MCELLER: Al right, at the tine that
Part 20 was pronmulgated in 1991, | was heavily
involved in the review as the regul ati ons were being
drafted and finally perfected and finally pronul gat ed.
And the review group that | was on pleaded with the
NRCto not say to the individual receivingthe maxi mum
dose. We said the | CRP has devel oped this concept of
a critical group and you should use that.

Wel |, apparently the process was too far
along to make any change, so what the Nuclear
Regul at ory Conmi ssion did which we appreciated very
much was they issued a Regulatory Guide and in the

Regul atory @Quide they said if a licensee or an
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applicant desires to use the concept of the average
menber of the critical group in place of the dose to
t he person receiving the maxi num that was acceptabl e
to them So a regulatory guide is not a regul ation

but it outlines a procedure that if the applicant
follows it, the Nuclear Regulatory Conm ssion wll
accept it.

So in the case of the Nucl ear Regul atory
Conmi ssi on, the average nmenber of the critical group
is part of their regulations in a secondary way.

Al right, let's just over to EPA. EPA
initially directed their regul ati ons and standards to
t he maxi num exposed i ndividual. A nunber of us
pl eaded with them | didn't play a najor role, but a
nunber of people talked to them and they changed it
fromthe maxi numexposed i ndi vidual to the reasonably
maxi mal | y exposed i ndi vi dual and when they did so, if
my menory is correct, they said our desire is to have
this be synonynous with the average nenber of the
critical group.

So | presune that if DOE preferred and
desired and cane to t he Nucl ear Regul at ory Conmm ssi on
and said would it be permssible for us to use the
average nenber of the critical group with Amargosa

Val l ey, I'mnot the NRC, but on the basis of what |'ve
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heard, they woul d approve it.

DR  KOCHER: Yes, in fact EPA has
regul ations on the books that say the dose to any
nmenber of the public shall not exceed and that's an
i npossi bl e standard to test.

VI CE CHAI RMAN RYAN:  Geor ge.

MEMBER HORNBERGER: My turn. | just have
one maj or comment | want to nake but |'I| perhaps, as
a preanble, may lead into it.

Let nme say just a couple of things about
climte change. | actually -- | don't disagree that
sonebody needs to nmake sure that this gets addressed.
| actually think that it will turn out to be fairly
straight forward and | think that | actually believe
the EPRI position that they have |ooked at it and
found that it really is a no neverm nd.

| haven't seen any credible clinmate nodel
forecast that converts southern Nevadato the tropics.
That's just not credible. And so what you see is al
of the climate nodels agree that it will be warnmer in
a greenhouse, not a lot warnmer, a few degrees C.
warner. The precipitation forecast, as M chael has
said, are a lot nore tenuous and so sone of themshow
drier and warmer. Some of them show a slightly

enhanced nonsoon which brings a little nore
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precipitation, but none of them as Peter alluded to,
gets anywhere near an interglacial 400 mllineters of
pr eci p.

Furthernore, if you then |look at all of
t he TSPA nodel s that have been done, it is, in fact,
infiltration rate that drives -- is very, very strong
condition on cal cul ated doses. And so the higher the
preci pitation, roughly speaki ng, nmeans t he hi gher the
cal cul at ed doses.

So | think that this is probably going to
be fairly easy to take on. | don't disagree that it
shoul d be taken on. I'd be surprised is sonebody
hasn't al ready done so and perhaps we just haven't had
t he paper brought to our attention.

This I eads nme to the main conment that |
have i s that whenever we have di scussions |ike this,
itisreally easy, | think, to point to science issues
that we woul d |i ke to see addressed because there are
all sorts of fascinating questions out there Iike
climte change and what it mght do to change water
use efficiency in plants and on and on and on.

And | think that we wi nd up al ways bei ng
faced with sone kind of a balancing act. [It's not
necessarily best science. It is credible science. |

like the word that John Till used. We have to
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mai ntain maxi mum credi bility. Sonetines that neans
that we have to use the absolute best science
avail able. Oher tines, | think that we are satisfied
with what | oosely m ght be thought of as a bounding
anal ysi s because it just doesn't matter.

And the balancing act is being driven
t owar d nor e and nor e neasurenents or better and better
sci ence and actual |y figuring out whether this siteis
suitable for a waste repository and those two things
are not in ny estimation one and the sane.

And in this kind of venue we often get
caught up with the interesting science questions and
don't necessarily have that bal anced view on getting
t he job done.

VI CE CHAI RVAN RYAN: Thank you, Geor ge.
John?

CHAI RVAN GARRI CK: Yes. Coming from a
background of nuclear safety and risk, there are
certain things each ti me we have one of these sessions
that | |1ook for and one of the things that | | ook for
is what we have been able to ferret out of a
di scussion that would allownme to wite down sone sort
of inportance ranking associated with the topic,
nanel y, the biosphere.

Certainly issues were identified and
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they're very interesting ones and they include
everything that we've been talking about here,
background characterization, uptake nodels, nodel
coupling, the use of site-specific information,
realistic cal cul ati ons versus conpliance, definition
of the RVEI conparison with other interpretations and
S0 on.

But still, | think that in terns of
under standi ng what the issues are with respect to
their contribution to performance, and how the
bi osphere plays out with respect to that, it seens as
t hough there's still quite a bit of work to do
al though we got some very good insights into that
yest er day.

So inportance ranking and context is a
very i mportant i ssue here and we got sone i nsight into
that, but it appears that there's still quiteabit to
do and that as far as risk insights are concerned, we
don't seemto be anywhere near as far along in the
bi osphere as we are in the geosphere and |'m sure
there's good reasons for that.

The ot her issue that is of great interest
to me is this issue of who's doing the realistic
cal cul ation. W heard excel | ent di scussi ons yest er day

about the perspective that if you' re getting alicense
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application, obviously you're going to gear your
anal ysis and gear your application to neeting the
requi rements of the regul ati ons. And no questi on t hat
t hat takes you away fromdoi ng a ki nd of anal ysi s t hat
you woul d do if your whole view was to get the best
possible result you <could in terns of what
realistically m ght happen.

And we have sone very interesting
di scussi ons about that on the pros and cons, but |'m
still not clear, it's still not clear to ne who's
accountable for doing the realistic analysis here
because as best | can tell, it's not being done.

Now the other thing that | was very
interested in at the outset here was the i ssue of the
prescriptive nature of the biosphere cal cul ati ons and
whet her or not they m ght mask realistic issues. And
| thought we had an exanple of that. For exanple, if
you take the 3,000 acre feet and assune that all the
radi onucl ides that reach that region are -- have --
are abl e to be punped up into the surface and into the
food chain, then you have on the one hand nade an
extrenel y conservative assunption with respect to the
renmoval of radionuclides from the biosphere, but
you've made a very nonconservative assunption wth

respect to the final disposition of radionuclides as
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was very well pointed out by Steve Frishnman. And I
t hought that was a very interesting observation.

And it rem nds me of so nmuch risk work we
did in the nuclear power industry where you have
several performance paraneters, core damage frequency,
rel ease fractions and dose. And we di scovered very
early in our risk work that when you do a fix to
reduce one of those, you don't necessarily fix the
ot hers. Wen you do a fix to reduce the core damage
frequency, onthe contrary, you may i ncrease t he dose,
the off-site dose.

And | have questions about that here.
When you nmake an assunption about the bi osphere such
as the disposition of the radionuclides, what does
that nmean in ternms of how you' ve underesti mat ed ot her
things if your approach had been to do a realistic
anal ysi s.

Another area that | agree with David
Kocher on this one and I didn't see nuch in that I
woul d have liked to seen nore was are we getting our
nmoney's worth fromthe billions of dollars of site
characterization work that's been done and how has
that manifested, how 1is site characterization
mani fested in the bi osphere work? And | didn't see a

whol e | ot of evidence of that.
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| would think that the site specificity
issue is sonething that is going to be of great
i nportance to the public and the nore that they can
see a connecti on between what we | earned fromthe site
characterization programand howit inpacted t he dose
calculations, | think the better off we are.

So those are sone of the things that cone
tomnd and | think that one of the things that | |ike
to do whenever we have a session like this is to
identify what appears to be the nost inportant issues
and | think the things that |1've nentioned are in that
category and sone of them are anal ytical issues and
sone of themare data collection issues and sonme of
them are nodeling issues and what have you. But |
think that's all | need to say right now

VI CE CHAI RMVAN RYAN: Thank you, John
Boy, it's hard for me to add after all of these smarts
who have said what's on their m nds.

DR KOCHER: Can | ask John a question?

VI CE CHAl RVAN RYAN:  Sure.

DR. KOCHER If | wunderstood you right,
you said you didn't really conme away with a |ot of
warm fuzzies about risk insights in the biosphere
part?

CHAI RVAN GARRI CK: Yes, that's correct.
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| saw a lot of wuseful information and some risk
insight, but | sawvery little that would give ne the
feeling that there was areal risk anal ysis nodel that
was the underlying driver of the results.

DR KOCHER: Okay, | was wanting to
expl ore what you neant by that.

CHAI RVAN GARRI CK: What | woul d |i ke to be
able to see here is that the end of the exercise here
we have a PDF on the dose and I'd like to be able to
deconpose that PDF into the «contribution from
di fferent segnents of the nodel that you mght call it
the infiltration nodel, the near field nodel, the
geosphere nodel and the bi osphere nodel

That's the kind of nopdels that we've
| earned how to devel op on reactor risk assessnents.

DR. KOCHER  And the question you posed
early yesterday or the problemyou posed about you'd
really like to see, get a firmidea of uncertainty in
t he bi osphere part conpared with uncertainty on the
other part and I don't really think you can conme away
with a warm fuzzy about that because it depends on
when in tinme we're tal ki ng about and a host of other
things, so | agree with you, that issue is kind of
still -- nost of us believe that the uncertainty is

under the ground sonmewher e because we' ve studied this
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stuff to death for 50 years. But there are issues --

CHAI RVAN GARRI CK: But you can't take
snapshots of different discrete tinme intervals. You
can do things to at |east develop a sense of
under st andi ng about howt hi ngs m ght be for different
di screte time pieces.

VI CE CHAI RVAN RYAN: It's going to be hard
toadd to that, but let nme try and add a few t houghts.
| think first of all 1'dlike to recognize all of our
speakers and presenters for these |ast two days.
know they put alot of tine and effort into preparing.
| want to thank the staff at the Center who is on the
TV screen for their participation and for their
preparation and for their representatives here today.
And 1'd like to especially thank M ke Lee who has been
the lead staff person in putting together the
bi osphere working group and organizing all of the
attendees and participants and that's a trenendous
anount of work and we all appreciate your effort very
much, M ke, thank you.

Let ne try and sunmarize with a few
themes. | think the thenes that | take away fromthis
bi osphere worki ng group are sonme i nteresting aspects
t hat are probably unique to this project. There's a

very specified and stylized calculation and we' ve
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heard a vari ety of opinions and i ssues regardi ng t hat
stylized cal cul ati on, rangi ng fromfixed val ues, we do
it in that specific way. And then we underpin with
exam nati ons of nodel s and supporting evidence and so
on. That's one aspect.

So we have a fi xed requi renent and we have
a lot of other science questions and nodeling
activities that are underpinning that assessnent
that's pretty fixed. The second to me and it cones
from | guess ny bias of focusing on short term
exposures in the work place as an area of nmjor
concern as opposed to chronic exposures in an
environnental setting of sonmewhat a conplex nature
that's very nuch protractedintineover |lifetinmes and
many lifetines and that, | think, is something we can
al |l think about as having special aspects that nmaybe
need our thought and attenti on.

| think we have to be careful to take too
much away fromthi s worki ng group because it's part of
many wor ki ng groups that we heard about, you know,
from package performance to the waste interaction,
wast e package interaction, the environnment of the
repository itself to performance confirmati on and soon
to be upcom ng the geosphere working group that wll

exam ne the coupled part of this.
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So in all of these pieces and parts w |
integrate in DOE' s license application and it's the
totality of all that that | think will be assessed and
judged and | caution us all not to pick on one or two
parameters or issues from this working group as
critically central and that's part of the risk ranking
process and | think everybody realizes that, but |
just rem nd everybody that this is one slice of a big
piece and it's helpful for us to | ook at them that
way. In fact, it's the only practical way to do it
wi t hout spendi ng weeks on end in one room

And with that | think, M. Chairnman, |'1l|
turn back the working group session and declare it
cl osed and turn back the neeting to you.

CHAI RVAN GARRI CK:  Excel l ent. Okay, let's
see. | think that probably what we ought to do is
we've got -- it shows on our agenda that we shoul d
have di scussion of the letter. Yes.

MEMBER HORNBERGER: At the risk of going
backwards. it just struck nme that probably one of the
first things that Dave suggested was that we shoul d
have sone ki nd of di scussion on this age dose busi ness
and | don't think that -- did we bring that to
closure? Did|l nod off?

None of our panel nentioned that in the
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final summary.

VI CE CHAI RVAN RYAN: We t al ked a | ot about
age dose issues. \Wat particular --

MEMBER HORNBERGER: Wl |, | nmean we t al ked
about it, but I didn't hear any resolution. | mean |
heard it as a question, what are we going to do.

DR. ECKERVMAN: | thought the dosinetric
informati on you need to | ook at age is available. |
t hought we had passed that off to the supportive
satellite cal cul ati ons that have to be done because of
the regul ation focusing in on the adult.

There are other -- there are a nunber of
ot her ways to handle that problem One would have
been to have | ooked at a per capita kind of a dose
coefficient, but that largely forces you over to
pretty nuch the adult anyway because nobst of one's
lifeis spent as an adult rather than as a child. But
| think the age in ny mnd, the age issue has to be
addressed with respect to the supportive information
and it may well not be an issue with regard to the
conmpliance kind of calculations. So | would
definitely encourage that -- that would be ny
resolution to the coment.

CHAl RVAN GARRI CK:  Yes.

DR. THORNE: Just a clarification on that
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as well. | think if you're going to make that
compari son, what you can't do is do the infant
cal cul ati on and the child cal cul ati on and t hen conpare
with the RVEI because the RVEI isn't the same ki nd of
t hing that you need to do infant, child and adult as
if you were doing a critical group calculation for
each one.

DR, KOCHER:  Yes.

CHAI RMVAN GARRI CK: Dade, do you want to
add to anything that's been sai d about that, since you
asked the question?

DR. MCELLER: | don't believe that | do.

| thought that Keith wapped it up in several ways in

that the -- and | hope that |I'm not m squoting you,
but the fact that the dose -- that a person spends
nost of his or her life as an adult. The dose

coefficient for an adult, if it's applied even over
the full lifetinme of an individual yields reasonabl e,
very close estinmate to the dose.

Now it's of interest to know the dose to
an infant or a teenager, but that only takes pl ace, |

don't know what an infant is, you know, whether it's
up to 2 or 3 years, but it's a short time. You're a
teenager from13 to 19, whatever that is, 7 years. So

in that respect | felt that it was resol ved.
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MEMBER HORNBERGER: | guess what wasn't

clear to ne was on a chroni c exposure why this was or
shoul d be a big issue.

DR. ECKERMAN. And it shouldn't be a big
i ssue.

CHAI RVAN GARRI CK: Wl |, | want to add ny
thanks to what Mke said to the panel and the
consultants and the nenbers of the committee.

These wor ki ng group sessi ons are extrenely
val uabl e. They give us a chance to bore in on issues
that are inportant to the job we're trying to do. W
know that all of you put in alot nore time than your
pay scal e probably warrants and sone of you have come
froml ong di stances and they are a very val uabl e part
of our whol e process.

So we are very grateful to you and we hope
that, of course, that we have an opportunity to
interact with all of you nore as we nove cl oser and
closer to a license application.

| think what we'll do now, the conmittee
has to sonmehow fi gure out what we're going to do with
all of these fine words of w sdom and we need to
figure out and agree as a commttee the points we'd
like to cover in a report to the Conm ssion.

And so what | think we'll do is we'll do
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that, but | think that before we engage into that
process, we'll take a 15 minute break and then cone
back and work on our reports.

Thank you.

(Wher eupon, the proceedi ngs went off the

record at 2:07 p.m)
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