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UNI TED STATES OF AMERI CA
NUCLEAR REGULATORY COWM SSI ON
+ 4+ + + +
ADVI SORY COMWM TTEE ON NUCLEAR WASTE ( ACNW
166°" MEETI NG
+ 4+ + + +
VEDNESDAY,
DECEMBER 14, 2005
+ 4+ + + +
ROCKVI LLE, MARYLAND
+ 4+ + + +
The Advi sory Conmittee net at 8:30a.m in
Room T-2B3 of the Nucl ear Regul atory Conm ssion, Two
White Flint North, 11545 Rockville Pike, Rockville,
Maryl and, Dr. M chael T. Ryan, Chairman, presiding.
MEMBERS PRESENT:
M CHAEL T. RYAN, Chairman
ALLEN G CROFF, Vice Chairman
JAMES H. CLARKE, Menber
W LLIAM J. H NZE, Menber

RUTH F. VEI NER, Menber
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P-ROCEEDI-NGS
8:39 a.m

CHAI RVAN RYAN: On the record. This is
the second day of the 166th Meeting of the Advisory
Comm ttee on Nuclear Waste. M nane is M chael Ryan,
Chairman of the ACNW The other nenbers of the
Commttee present are Vice Chair Allen Croff, Ruth
Wi ner, Janmes O arke and WIIiam Hi nze.

During today's neeting, the Conmttee will
be briefed by the NMSS O fice and Division Directors
on recent activities of interest wthin their
respective prograns. We'll hear presentations by and
hol d di scussions with representatives of the United
St ates Geol ogical Survey and the O fice of Nucl ear
Regul at ory Research regardi ng denonstrations of the
general i zed conposite approach to nodel i ng of reactor
transport phenonenon and we wll discuss Conmittee
letters and reports.

Richard Savio is the Designated Federa
Oficial for today's session. This neeting is being
conducted in accordance with the provisions of the
Federal Advisory Commttee Act. W have received no
witten comrents or requests for tine to make ora
statenents from nenbers of the public regarding

today's sessions. Should anyone wi sh to address the
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Comm ttee pl ease nake your wi shes known to one of the
Conmittee's staff.

It is requested that speakers use one of
the m crophones, identify thenmselves and speak with
sufficient clarity and volune so they can be readily
heard. 1It's also requested that if you have cel
phones or pagers kindly turn them off during the
neeting. Thank you very much

| m ght al so add that as a scheduling item
based on prediction of incom ng weat her the Conmmittee
worked | ate | ast night. W did review our Conm ssion
slides and as a result, we will not neet tonorrow
There will be no continuation of the neeting for a
third day. W hope to conclude business this
afternoon in time for folks to nake their travel
provi sions for today and nore inportantly, so that if
it isicy in the norning, the Staff can nake a good
deci sion on whether or not to cone in based on road

conditions and icing and so forth. So our business

wi Il conclude this afternoon.
Wth that, | think we're waiting for a
coupl e of our first participants. Bill Reaner is here

and perhaps sone others and | think we're just a few
m nut es ahead of schedule. So why don't we suspend

the record until our other speakers cone and 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

6

we'll resume the record when our other guests arrive
on the schedul ed hour of 8:45 a.m Thank you. Of
t he record.

(Wher eupon, the foregoing matter went off
the record at 8:38 a.m and went back on the record at
8:40 a. m)

CHAI RVAN RYAN: On the record. W can
resunme the record please. GCentlenen, good norning.
This is a briefing to the Conmttee from the U S
Nucl ear Regulatory Conmission's -- |I'm sorry. |I'm
readi ng t he wong agenda. Qher than that, thank you,
Bill.

MR CAMPER Let us know what we're
supposed to tal k about.

CHAI RMAN RYAN:  Yes, exactly. M/ m stake.
There we are. Sorry. This is our Conbi ned NMSS
O fice and Division Directors Briefing. The cold

winter and the | ate night working on letters has ne a

little goofy. [It's ny pleasure to introduce Jack
Strosnider in a mnute and he'll lead off the
di scussion with his coll eagues, Bill Reanmer and Larry
Canper .

| would |i ke to recogni ze on behal f of the
Comm ttee Jack and the other gentlenen that we really

appreciate the collaborative effort that your staff
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and our staff have put in to framng an effective
cal endar for the ACNW W just had our planning and
procedures neeting and in short order, we now have a
calendar that 1looks very full of Ilots of very
important and tinely activities over the next year.

Thi ngs change and things shift. But I
t hi nk we have our arns around that and it is truly an
effective way for us to conduct our work and | think
to mnimze our inpact on your staff because we can
now coordinate things in a better way, the prinme
exanpl e of which | again appreciate the opportunity to
sit with you at your Commission briefing wth
certainly our D& effort where we participated, al
five of us, at your public stakehol der wor kshops whi ch
prepared us in a tinely way to be ready to offer
comment and hopefully constructive comrent input to
t he Conmi ssion and in discussion with you. This kind
of approach we find to be just fabulous. W really
appreci ate your work and the work of all the staff to
get it done.

| particularly want to thank Sam Jones
who' s our coordi nator with you and he does a very good
job of coordinating. W really appreciate his work.
Wth that, I'lIl turn it over to you. Thank you very

much.
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VR. STROSNI DER.  Thank you, M ke.
Appreci ate those corments. Actually | wanted to talk
about that nyself alittle bit as an i ntroduction here
and specifically | wanted to tal k about the val ue of
our interactions.

Wthin the Ofice of Nuclear Material
Saf ety and Saf eguards, we have a commitnent to
continually | ook for ways to i nprove our prograns, to
make sure that we're focused on the right topics so
that we're ensuring safety and protection of the
environnent, to look for ways to nmke our programnms
nore efficient, effective and to make sure that we
have the | evel of openness that we shoul d have in our
progranms. A key part of that comritnent to the
continuous i nprovenent, if youwll, is getting input
from a spectrum of independent stakehol ders and of
course, the Conmittee plays a key role there.

W get a lot of good input which really
hel ps us in ternms of, as | said, making sure that we
have the best prograns that we can have. | think
there are several exanples that | just wanted to
highlight briefly in sonme of our recent interaction:

The preparation in the Decommi ssioning
wor kshop by the Comrmittee. This sort of workshop is

exactly what |1' mtal ki ng about where we're | ooki ng for
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st akehol der i nput on how our programis working, where
can we find areas for inprovenent and we appreciated
the Committee's participation in that;

The hosting of the WR workshop in the
sumer, the workshop on Waste | ncidental Reprocessing
and that facilitated scoping of the staff's standard
review plan that we'll be using in those reviews;

The trip to Savannah which | think was a
very successful trip in the sunmer to tour the high-
| evel waste tanks. Wsh | could have been there.
Unfortunately, | mssed it but the feedback I got was
that that was a very useful visit;

Hosting the Wst Valley Perfornmance
Assessnent workshop in the fall which was anot her good
activity in another key place where we get input from
the Committee and ot her stakehol ders; and

The close coordination that we've been
having and will continue to have, | believe, on the
white paper on lowlevel waste which | think wll
provided a really good platformfor noving forward
wi th engagi ng other stakehol ders and assessing the
programto see what areas for inprovenment m ght exist
t here.

There are a nunber of related to high-

| evel waste. W appreciated the corments on the
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Iicensee application review plan. This planning is
extrenely inportant for us in naking sure that our
reviews are effective and that we do it efficiently,
we hit all the right topics, and again the expertise
here and t he i ndependent |ook at it and the comments
is very helpful to us. The same thing with comments
on the precl osure review plan.

Finally, |  would just nmention the
comments, the review, we got from the Center, the
CNVWRA program which is very helpful to us. So those
are all things that we had great input fromthe
Committee on. |It's really helpful to us and again in
this spirit of continually |ooking for ways to i nprove
our prograns, we appreciate that input.

So we have, recogni zing that and trying to
put better planning into this process to help both of
us. We've done a conprehensive review of our
progranms. W' ve put together an update of the 12-
nont hs cal endar and there's a substantial increase in
t he nunber of interactions identified. W' re |ooking
in the next 12 nonths now as the cal endar stands to
have 35 different subjects that we'll be bringing to
the Commttee. That's a large increase over what
we' ve had before. | want to warn you a little bit on

that too. But | think by maintaining this cal endar

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

11

and doing this sort of planning hopefully we can help
each other to nmanage the activities that we're
identifying and again get the sort of input we're
| ooki ng for.

To help do that, it is arolling-12 nonth
calendar. So we'll be |ooking at updating that
monthly. W plan to continue and we're schedul i ng now
the quarterly nmeetings with NMSS managenent, what we
call our Executive Team the Leadership Team with the
ACNW Executive Directors and we'll be scheduling
weekly neetings | think in our staffs. So we'll have
a regularly scheduled neeting and they' ve been
interacting as needed to support these activities.

The bottonmline is we appreciate the
support, the input, the independent perspective that
you've provided us on these prograns that |'ve
nmenti oned and we | ook forward to getting that same
sort of input as we nove forward through the next 12
nont hs and beyond. But there will be a lot on the
calendar, a lot of work. So we'll have to make sure
we continue to comunicate and plan that as
effectively as we can. | appreciate that. Unless
there are any questions or conments on that, who is
going to go first?

MR. REAVER: | think | was.
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MR. STROSNI DER: ['Il turn it over to Bil

Reaner .

CHAI RMAN RYAN:. Thanks very much. |
appreci ate the openi ng conments.

MR. REAMER: Thank you, Jack. W know
there's a I|icense application delay which wll
obviously expand the period of preapplication
activities and will nmean a continued interaction with
the Committee and we | ook forward to that. | know you
have questions about the specifics of that and
hopefully we'll be able to respond to your questions
today on what we see in the near term in the
preapplication area.

| do want to say at the outset that
there's always uncertainty but there's particular
uncertainty with respect to the climate we're in on
the Yucca Mountain program W don't have a |icense
application date fromthe Departnment. W really don't
even have a date as to when they expect to be able to
come forward wth a specific schedule. The
Departnent's concern i s that they have objectives with
respect to the quality and the technical content of
t he programand they want to focus on that. They are
concerned that dates will become a distraction. So

that's where they are.
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Al so there is uncertainty with respect to
resources and budget and there's always a budget
that's in the process of being made and there are
budgets that are in the process right now of bei ng put
together that will inpact the | evel of resources that
t he Departnment has for the program and that we have
for the program That clearly creates uncertainty
with respect to how nuch we'll be able to do and the
interaction we have with the Comm ttee.

If | could start by summari zi ng where we
think things are on the program generally, we know
that DCE has announced a plan to nobve towards a
si npl er, cl eaner approach to handling fuel. This w |
involve use of the container that's known as the
transport aging and disposal container or the TAD
container. A container that is not yet designed wll
need to be designed and will also potentially involve
significant changes to the surface facility because it
woul d envi sion a change in the nature of the handling
activities that woul d happen at the surface facility,
at the repository.

Spent fuel would be sent to the site in
the TAD canister by both truck and rail. It would
potentially require |l ess handling at the repository,

certainly a cutback on what sonme viewed as repetitive
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handling. Conceptually it would involve a cutback on
repetitive handling at the repository. Sonme assenbly
handl i ng obviously would still be required where the
fuel was not suitable to be handled entirely in a TAD
canister. And we know that that will conceptually

i nvol ve changes to the facility design as |'ve
nment i oned.

The Departnent is in the process of what
they have called their Critical Decision Level 1
process or the CD 1 which is the way in which they
wi |l make the decision with respect to these changes.
They've told us that they are serious about noving
forward on the projects, serious about noving on the
| icense application, serious about noving forward on
the CD-1 process which they've given us to indicate
could be in a position for decisions to be nade in the
spring 2006 tine frame.

As |'ve said, the Departnent told us they
are not in position to be able to estinate a |icense
application date. They're also not in a position to
be able at this point to estimate a |icensing support
network certification date. That latter date woul d
potentially be a precursor to a |license application
because our regulations require that the Departnent

certifies the docunent six nonths prior tothe |license
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application and the Departnment has said that the LSN
certification date depends upon a couple of things:
(1) the resolution of a adjudicatory matter pending
bef ore the Conmi ssion with respect to an earlier draft
license application and whether it would be part of
t he systemand becone public and (2) al so finalization
of the CD-1 process that | tal ked about which is key
to the Departnent getting its hands around the
schedul e i ssue.

W also know that the Departnent is
replacing, they've told us they're replacing, the
noi sture infiltration nodel which is a link to the
USGS email issue and will require in addition to
repl aci ng t he nodel technical anal ysis work to support
it. W're also informed by the Departnent that a
technical report and an extent of condition report
will be forthcomng with respect to the USGS enuil
i ssue. But we don't have those reports and we don't
have a specific date about when we will get them But
we expect that once we get them and conpl ete our
review, therewill be interactions with the Departnent
and actually the Committee will be interested i n being
i nfornmed about the technical report and the extent of
condition report.

The Departnent has told us that they are
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conpleting their nodeling and technical analyses
needed to support a conpliance with a revised EPA
standard which would carry conpliance out beyond
10, 000 years to the period of geologic stability or
one mllion years. W know that the EPA has received
comments on their proposed regulation. The coment
period has closed. The ball is EPA's court to

eval uate those conments to prepare a final rule in
response to comments and to publish that such that it
can becone an effective regulation.

To ny know edge, there's not a form
schedul e that EPA ha issued. |[|'ve heard in public
settings that has tal ked about potentially the sumrer
of next year. But | wouldn't say that's an official
date. | think there is no official EPA date. So, in
general, that's the status of things. O course, we
have our own proposed regulation out as well and
conments we've received on that and would intend to
finalize that once EPA has finalized their regul ation.

In this context, we as a staff want to
continue to inplement our prelicensing program
continue to identify potential technical issues that
are licensingissues, maintain the staff capability to
performthe |icense application review in accordance

with the project plan when the application is
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subnmitted and | ook at our programas basically nmade up
of our regulatory aspects, neaning the rule and
guidance and I'll give you a little detail on this,
our activities on issue resolution, our activities
with respect to maintaining our own capability and
al so the LSM

First, looking at the regul atory program
and enhancenents, |'mtal king here about Part 63, our
regul ati on, and the EPA proposed Part 197. Those two
rules as |I've said will need to be conpleted in the
next year.

W al so are | ooki ng to bring our own tot al
syst em performance assessnent code or TPA code up to
a code that can anal yze and handle a one m|lion year
conpl i ance period consistent with a revised Part 63.

W are working in conpleting potential
changes t o our gui dance docunent of the Yucca Mountain
Revi ew Pl an that woul d be consistent with the revi sed
conpliance period. W'II|l issue those through a

process that i nvol ves public comrent, those changes to

gui dance, and we'll call themlInterim Staff Gui dance
and we'll look to interact with the Conmittee on
t hose.

W' Il need to be devel oping a regul atory

framework to handl e t he TAD cani ster and t he proposal
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when the Departnent develops its path forward on how
it intends tointeract with us with respect to the TAD
canister design and its approval for purposes of
storage and transportation.

Al so we wi || be | ooki ng for the Departnent
as well as our own indication of howthe TAD cani ster
approach will inmpact our own regul atory program and
review plans and also to the extent that the rail
corridor environnmental inpact statenent process
continues to nove forward as the Departnent works out
its own plans for "06, that will be part of our "06
activities as well.

Wth respect to issue resolution, let ne
just go through the nunbers again which the Cormittee
has hear that they haven't really changed, the 293
technical issue agreenents. W have conpl eted our
review with respect to 258 of those. An addition 29,
we have conpl eted our review on and indicated to the
Departnment that we believe there's a need for
additional information and when the Departnment is
ready to interact. |If they want to interact on those
29 agreenents, we will be ready to do so. There are
ei ght agreenents that remain on hold because they are
potentially inpacted by the USGS email issue.

W're also going to look at the need to

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

19

update our risk insights baseline in light of the
changes to the Departnent's program and the one
mllion year conpliance period change as well. That's
part of our plans for the forthcom ng preapplication
peri od.

W have al so the potential need to update
the i ntegrated i ssue resol uti on status report where we
report on the technical basis for our issue
resolution. So that potentially is sonething that
we'll be developing in the preapplication tinefrane.

Let ne just coment on one area here and
that is a potential Departnment decision to nove to a
coal repository and at this point, our understanding
is that while that is potentially under eval uation by
the Departnent, it's not part of the changes that they
are now proposing. Changes that they are now
proposing relate nore to what | think they would cal
clean, the clean and sinpler, the changes to the
repository design and the handling that woul d i nvol ve
a clean and sinpler process. They're not at this
poi nt proposi ng any changes that would nove them
toward a coal repository, but that potentially may be
sonmething that they look at. So we'll have a need to
be ready to interact with themin the event that they

do dedicate resources and activities in the area of
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| ooking at a coal repository.

In the preclosure area, the Conmttee is
aware that we have developed our prelicensing,
precl osure i ssue report and we have identified issues
to the Departnment and have interactions with themin
the area of seismic and aircraft hazards and have
offered to have future interactions on preclosure
i ssues including the PCSA. So the Departnent has
indicated that they're interested in that but we don't

have specific dates yet which those i nteracti ons woul d

occur. W are continuing our activities to understand

the Departnent's nodel, the PSPA and any potentia
changes that they're maki ng and any i npact that woul d
have on issue resolution that m ght cause us to go
back and | ook at key technical issues.

In parallel, we're spending tine and
effort to update and revanp the TPA code, TPA 5.1, to
help us to represent and independently eval uate the
significance of the changes that the Departnent has
proposed and may propose in the future. As I
mentioned, we'll be wupdating our risk insights
baseline, at least, informally | ooking at the need to
updat e based on the TPA code and the changes that we
understand are forthcomng fromthe Departnent. W

want to al so continue to gain experience and use the
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PCSA tool and to | ook for opportunities to apply it to
eval uate specific issues and to provide the focus for
us in the preclosure area that the TPA has provi ded
for us in the post-closure area. W will also as part
of our i ndependent activities nmaintain our presence at
t he sight through our onsite representatives.

In the quality area, the path forward
really is linked very heavily to the Departnent's own
processi ng of the USGS enail issue which |'ve al ready
touched on. W wll also continue our nonitoring of
the DOE QA audit activities. Recently they conducted
an audit of the high-level waste-related activities at
Savannah River and we do want to continue to do our
observations. It helps us naintain a know edge of the
QA programand howit's being applied and does provide
opportunities for us to suggest i ssues and
i nprovenents.

W proposed at the recent nanagenent
neeting as well that we have a separate neeting with
the Departnent with regard to their corrective action
program in other words, the efficacy of their process
to identify issues, to resolve those issues and to
resolve them in a way that keeps them resol ved,
doesn't lead to repetition in terns of issues. So we

don't have a specific date from the Departnent but
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t hey have indicated they would be willing to have an
interaction with regard to their corrective action
programand al so as | nentioned a potential technical
neeting with themon the USGS enmil issue in the near
future once they' ve i ssued their technical reports and
extent of condition reports.

Al so part of our preapplicationactivities
will continue to be our public comunication/public
outreach to be available to the effected units of the
| ocal governnment to provide information to them and
the State of Nevada and to performour role to present
oursel ves, to present what our role is and to be ready
to provide information in response to their questions.
Al so our preapplication activities will continue to
mai ntain the | i censi ng support network at | east in the
near term and also any related preapplication
presiding officer activities.

So that's the general overview of what's
forthcomng in the preapplication period. At the
appropriate tine, I know you have questions and |'|
try to do ny best to respond.

CHAI RVAN RYAN: And it's up to you if you
want. Maybe we should take a few questions for Bill
now and we' I | shift gears to other topics in a m nute.

Bill, that's an excellent sumary of your activities.
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W appreciate hearing it. Just as an opening comment,
| think we've been in nmuch the sane node of thinking
of prelicensing now that it's clear the LA s been
deferred a bit. So we've been getting back in touch
with DOE and with the Staff of course, both, and we're
adding to our rolling calendar, of course, your

contributions as well as we've heard from DOE and
things they're willing to cone and tal k about in sone
order that probably fits their work plan. John, you

may have an additional comrent there.

DR. LARKINS: | was going to say | was
| ooking at the list fromBill. Also we had a list of
topics fromDCE that they were willing to conme in and

tal k about it and sonmetinme | think we need to sit down
and coordinate these so that simlar topics get
di scussed on a simlar schedule if possible. A lot of
t hese are overl appi ng.

MR. REAMER: We'd be happy to do that.

MR FLACK: But there are sone differences
that probably we should reconcile and your list of
topics is quite extensive. W'I|l have to figure out
how to work some of these out.

MR REAMER Sure. |If there's tine in
your current neeting or if we need to arrange a

t el ephone call or video conference.
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CHAI RMVAN RYAN: Yes. | think follow ng
the rolling cal endar process that would be a great
place to start and begin that coordination because
some of the things we have are prelimnary by topic
and we really haven't gotten to the details of
calendar. There's a fewthings that we'll work on but
we're on much the sane page of getting back into a
prelicensing node where we're trying to | ook at
techni cal issues of risk-significant itens and i ssues
as wel | .

W're aligned on the goal. W just have
a lot of nmoving parts to get neshed in to have it be
effective for everybody. That's a positive thing.
And just for your information, we've turned our
attentionalittle bit to the technical issues related
to the revised Yucca Mountain standard and real |y not
so nmuch what the EPA is doing although we're m ndfu
of what their process is but how the NRC would
i mpl enent what the EPA puts forth. So we're trying to
under st and sone of the i ssues of the technical and the
technical area from the 10,000 to the mllion year
time frame and we' || be offering letters of conment on
that. O course, your staff is participating in that.

MR. REAMER  Yes.

CHAI RMAN RYAN. So | think in general
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see that we're focused on the same shifts and goal s
and we | ook forward to continued coordination. Any
ot her comrents or observations for Bill or questions?
Let ne start with Jim

MEMBER CLARKE: Thank you for the update
on where the license application is. It was very
hel pful. As | understand, the DCE is focused now on
changes that woul d address the cl eaner, sinpler fuel
handl i ng approach and t he deci sion of whether or not
they would nove to a coal repository is the future.
|s there any indication when that will be made?

MR. REAMER: | don't have any infornation
on that in terns of timng. But |I think the way you
characterized it is exactly our understanding.

MEMBER CLARKE: Thank you.

CHAI RVAN RYAN:  Rut h.

MEMBER VEINER:  First of all, | wanted to
thank all of you for the support that NMSS has given
the Committee when we make our annual visits down to
the Center for Nuclear Waste Regul atory Analyses.
It's been extrenely hel pful and nmy question is in the
light of the delay in the license application do you
foresee any nmjor changes in that programthat would
i mpact our oversight of it or just generally, do you

see any mmj or changes?
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MR. REAMER: | think I would want to first

go back to nmy very opening statenent which is that we
are in an environnent of great uncertainty,

uncertainty that's related both to the DOE plans with
respect to the |license application and the design and
al so uncertainty with respect to howthis programwil|

be funded in the future. But at this point, | think
we see the Center's rol e being fundanental | y t he sane,

the place in which we devel op our own independent

understanding including that understanding that

related to a revised EPA standard, an understandi ng
that relates to potential inpacts of changes as DOE
makes to its program The key for the NRC to be able
to do the reviewis to have its own understandi ng of

how things work and that's what the Center has
historically been able to support us on and at | east

inny viewthough, that fundanental role will continue
to be there.

MEMBER VEINER: |'mjust concerned that
our oversight is a help to you and assists you in
devel oping the staff capability. |If there are any
di sconnects there, just tell us.

MR. REAMER: Peer review is a basic part
of the process and | don't know whether it's fair to

call the Conmttee' s role with respect to oversight of
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the Center as peer review. That may be the wong
characterization of it but I think it has sone of the
sane benefits. So we |look to the Conmittee to
continue that role. | know the Committee has broader
responsibilities with respect to assessing the NRC s
research capability and we know there's an unbrella
there that part of sone aspect of the Center may fit
under. But the role that the Comrittee has pl ayed
historically on issues with respect to the Center,
think, is good.

MR. STROSNIDER: 1'd just like to make an
observation on this, too, that | think everyone here
is aware of this but | think some people react when
t hey hear about a delay in an application that while
there's nothing to do which certainly isn't the case
at all. In fact, tal king about changes in design and
that sort of thing just actually creates nore work and
it mght be going in sonme directions.

It's been sonme twists and turns in the
road, but there certainly will continue to be, |
believe, a high level of activity and understandi ng
where the Departnment is headed in trying to position
oursel ves for when an application does cone that we're
prepared for it. | see the sanme role in terns of

maki ng sure that we have the right sort of program

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

28

headed in the right direction.

CHAI RMAN RYAN: And in fact just yesterday
we had a briefing fromTimMCartin on the first steps
of updating the TPA code with respect to the six year
hori zon and so forth. [|'msure that dial ogue on that
and other topics related will continue. So | agree

there's a lot nore work than there mght be. Bill, |

think you characterized our role well. |It's peer
reviewin part but it is the other issues. | think
you captured it very well. Allen?

VI CE CHAI RVAN CROFF: No questi ons.

CHAI RMAN RYAN: Ckay. Professor Hinze.

MEMBER HI NZE: Briefly, Bill, the
replacing the noisture infiltration nodel as a result
of the current work that the DOE is doing, is that a
reanal ysis of existing data or does that include the
acquisition of new data either in the field or the
| aboratory and, if so, are you and your staff
nmonitoring this and how are you interacting with it?

MR. REAMER  The answer is we are
nmonitoring, actively nonitoring, and | think the story
has not entirely told. So | really can't answer that
first question to the extent to which its reanal ysis
of existing data versus potentially the need to

provi de additional data.
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MEMBER HI NZE: Do you envi sion the new

nodel of this new data inpacting the TSPA of the NRC?

MR REAMER | think what will be
inmportant for us is to understand the inpacts of it.
So really we'll need to do the analysis first. So |
woul d guardedly say potentially yes.

MEMBER HI NZE: Yes. Regarding the TAD,
what kind of details do you have on the TAD at this
point and when are you going to get additional
details? Do you know and is the size going to be the
same as the presently planned waste canisters in the
repository? Can you give a little broader feel of
what's going to happen?

MR. REAMER. M know edge is that the
Departnment has really begun the process with us to
begin to describe the TAD and that the TAD i s not at
this point designed. So answers to the questions you
are raising really depend upon the Departnent making
nore progress in developing its own plans to obtain
the design and interact with the industry and the
vendors al ong the way.

MEMBER HI NZE: So we have a waiting
process again. Thank you.

CHAI RVAN RYAN: Let nme turn it back to you

and Larry.
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MR. CAMPER:. Good norning. Let nme echo

first, Dr. Ryan and other nenbers of the Committee
some of Jack's points and sentinments that |1've heard
expressed this nmorning fromthe Commttee. Over the
| ast several nonths since | assumed the directorship
of this division this January, | have personally

enj oyed very nmuch interactions with the Comrttee and
the Conmittee nenbers.

| thought that our visit to the Savannah
Ri ver site looking at the waste incidental
reprocessi ng determ nati ons were extrenely useful and
fruitful. Fromm vantage point hearing the questions
of the Conmittee directly to the DOE staff and the
contractors was a great utility as we work our way
t hrough the determ nations.

Qur work together on the deconm ssioni ng
wor kshop, having you there, participating in that was
extrenely useful. The input that you have given us in
terns of the i ssues that we're dealing with on the D&D
front has been very useful. 1've also very much
enjoyed the interactions that we' ve had with Dr.
Larkins and other nmenbers of the Conmmittees in terns
of addressing how we mght interact better together
and nore effectively and efficiently. So it's been

very fruitful. |It's a pleasure to be here with you
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today to continue that type of interaction.

You wanted to hear about several things.
There were five of themin total. So I'll try to
cover the waterfront and it's interesting onthe first
one in ternms of energing i ssues and t he managenent of
| ow- |l evel radioactive waste with a five year horizon
inmnd. That's a challenge. |It's a very interesting
envi ronment .

On one hand if | look at Part 61 and how
long it's been around and if | | ook at where we are in
ternms of new site comng into exi stence or not com ng
into existence, if |I look at how industry has dealt
wi t h managi ng t he | ow| evel waste probl em on one hand
you ask yourself what do we need to be prepared for.
What is really going to happen? How nuch of a pent-up
need is there for nore sites being devel oped and what
have you?

On the ot her hand, you | ook at Part 61 and
whileit's worked very well, you ask yourself is it as
risk informed as it could be, sonme of the chall enges
that Dr. Ryan and the Conmittee rai ses in your paper.
So we try to look at all this and say in all these
various things, what are the ones we really need to be
| ooking at and yesterday Scott Flanders gave you a

good overview in terns of our observations on your
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paper, shared with you sone of the things that we're
tryingtodeal with. So | think I'Il use Scott's talk
yesterday as a point to go from

If we | ook out there at external factors
first, what's going on that we try to keep our eyes
on? obviously first and forenost is this question of
Barnwell| closure in 08 and what does that nean?
Specifically what does that mean in terns of the need
to do sonmething to update our guidance on |ong-term
storage of | owlevel waste.

W owe t he Commi ssion a paper inthe first
guarter of next year. W have to go back. This grew
out of the interest sone time ago in long-term
i sol ated storage, a short isolated storage and the
need to do further guidance devel opnment, we will go
back with a SECY in the first quarter of next year and
make a recomendation to the Comm ssion on that.

Qur view as a staff is we look at the
gui dance that's out there today on | ow | evel storage.
There's a lot of it. In some cases, it's very old.
The | ast activities really occurred in the early " 90s
in an organi zed fashion and there probably is a need
to do sonething in current terms. W nust proceed
under the assunption that Barnwell will close and

therefore there wll be a need for additional
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gui dance. So that's one thing that's on our plate.

O course we watch closely and interact
with the State of Texas and with WCS regarding its
license application for the WCS site in Andrews,
Texas. W in fact are neeting later this nmorning with
t he Departnment of Energy. They have received a letter
fromWCS regarding DOE' s i nterest or | evel of interest
or lack of interest or what have you in ownership of
t he federal conponent of that site. The DOE wants to
get some of perspectives on that.

GAO as you know i s exam ning programs in
ot her countries to see if there are approaches that we
m ght adopt to i nprove nanagenent of | ow | evel waste.
Qoviously we'll keep a very close eye on that
particular study. |In particular, they are |ooking at
centralized storage of |owlevel waste, financial
assurance and tracki ng of the generation of the waste.
O course, there is the National Acadeny of Science
study on low activity waste. W're |ooking very
closely at that.

Cont i nui ng pot enti al Congr essi onal
interest and actions at | east after the GAOreport is
produced next year. So we'll be looking to see. W
al | understand sone of Senator Donenici's coments in

t he past about the question of |owlevel waste. So
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we'll have to see what the GAO report generates in
terms of interest in Congress. W don't know what
that will be but we will obviously nmonitor it very
cl osel y.

DCE wi Il continue to make progress on the
GICC fund. They expect to issue their notice of
intent in early 2006 regarding their environnenta
i npact statenent. W have a responsibility to Iicense
such a facility if one does conme to be. |f DCE

proposes other than a geol ogi cal disposal facility,

NRC will have to develop a licensing criteria to

address that |icensing process.

Security concerns are

regardi ng seal ed sources.

GICC in particular may be

a catalyst for action on this front.
| noticed that you al so had an interest in

heari ng about our role on the GTCCEIS. Now the slide

i ndicates this being a cooperating agency. Actually

we are a conmenting agency. The staff prepared a SECY

at the request of the Comm ssion and provided sone
options of pros and cons as to whether or not we ought
to be conmmenting agency or a cooperating agency.

The staff suggested that we be a

cooperating agency. This was in keeping with the type

of role that we have for the West Valley site. In the

final analysis, we thought that that was a nore
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efficient and effective way to interface with DOE as
a cooperating agency. It could help us down the line
interns of whether or not we have to devel op our own
supporting environnmental inpact statenent.

But in the final analysis, the Commi ssion
saw it differently than the staff. They were driven
primarily by their concern that at some poi nt we woul d
have to step out of our cooperating agency role on the
ElI S and function as a regulator licensing the action
and they wanted to nmake sure we kept an armis |ength
fromthat process. So the staff has nade DOE aware
that we woul d work as a comrenti ng agency and we | ook
forward to doing that as the EI'S process proceeds.

There continues to be alot of interest in
alternate disposal under the 20.2002 process by
i ndustry disposal of low activity waste in Rl CRA
hazardous waste facilities or even solid waste
landfills. Category 2 landfills, in some cases, is
attractive and can be safe and we expect that this
will expand.

Hi storically as you know if you go back
and | ook at 20.2002 disposals or even going back to
20. 304, those were onsite disposals but that with the
advent of the license termnation rule in 97 ceased.

No one i s disposing onsite anynore because ultimately
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they have to consider that waste in their dose
determination to determine if the site neets the
standard in the rule. So the requests since '97 and
certainly in current terns are for offsite disposa
typically in RICRAfacilities or even landfills as was
the case with Big Rock Point.

So organizations continue to |ook for
better ways to manage their low activity waste or
their lowlevel waste in general and we expect this
will continue into the future. It will be very
interesting from our standpoint to see how the
Comm ttee proceeds with the white paper and then in
turns how the Commi ssion reacts to that.

Dr. Ryan and | and other nenbers of the
ACNWst af f have tal ked a | ot about how that coul d pl ay
out and | think what's very inportant as | | ook at all
of the lowlevel waste issues is it is interesting
because as Scott pointed out yesterday and John
Greves, ny predecessor point out, the | owlevel waste
programis a very | ow budget program about three FTE.
So what ever we do on the | ow | evel waste front we nust
ook at in a strategic sense. The staff has certain
activities going on, the 20.2002 process, interfacing
with the Cormmttee on your white paper, nonitoringthe

ki nds of activities that | pointed out that are going
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on out there nationally.

But whatever we do, we nust do in a
strategi c sense. The analysis that Scott pointed out
yest erday for exanple you can readily see how you can
use a lot of resources just to do the analysis
dependi ng on how extensive it was, howit took and so
forth. So it's very inportant that we | ook at al
this in that context.

In terns of internal issues that inpact
the low | evel waste front, we continue to provide
techni cal assistance to the states at their request.
We conduct | MPEP revi ews of states that have | ow | evel
waste facilities.

There's a |l ot of international work. For
exanple, | participate as a nmenber of the Waste Safety
Advi sory Committee with the | AEA and the | AEA, for
exanpl e, anongst the things that that Cormittee is
looking at is waste classification. So we nust
noni t or those i nternational activities and participate
actively.

W, of course, are preparing for
interactions with DOE on the GICC front and we're
havi ng di scussi ons with DOE about the Iicensing, what
to do dependi ng on about how their EI'S cones out and

whi ch approach they decide to use for licensing. W
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are having sonme pre discussions with themso they will
understand the kinds of information that we woul d
expect to receive from them to license such a
facility.

W, of course, respond to the Nationa
Acadeny of Science when asked on | ow | evel waste
i ssues and we confer with GAOL W provide support to
other NRC offices dealing wth inspections and
licensing. The LES case is an exanple that for fuel
cycle folks. W provide assistance to external
st akehol ders such as CRCPD, the Oganization of
Agreenment States, DCE, EPA and, of course, this
Commttee and we are involved in the inport/export
i censing reviews.

The Conmi ssion has asked us to provide
information to themwhich we will be doing at the end
of the year in terns of how we m ght nmake the 20. 2002
process nore visible particularly to those that are
i npact ed, neani ng stakeholders at sites near these
facilities where this waste ends up.

We have a lot of interest as does the
Committee in the degree to which Part 61 is risk-
informed. Part 61 has been around a long tine but has
worked well. [It's not a perfect regulation but it is

a very good regulation. It has served the country
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well. But like nost regulations, it has its flaws and
it could be better. So the question is how do we nake
t he process better.

I n your white paper, for exanple, there's
a |l ot of enphasis upon a four-tiered approach. There
will be in your comendations we know, but a
particular ot of interest in what m ght be done in
the licensing space, in the guidance space, without
having to actually get intotheruleitself. So we'll
continue to nonitor that.

There's a | ot going on as you can see on
the Jlowlevel waste side both externally and
internally and | would reiterate that whatever we do
on this front we have to do within a strategic
approach given the limted resources that we have.

On the resource front, we are right now
working with an OVB pass back for FY “07 year that
portends further reductions for the program So we'll
have to take a | ook at what that might nmean to the
| ow- | evel waste conmponent of the program but nore to
foll ow as we work our way through that.

Anot her itemthat you want ed t o hear about
is the question of quantities of depleted urani um
The Conmm ssion recently directed the staff in order to

consi der whet her the quantities of depl eted urani umat
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issue in the waste stream from urani um enriched
facilities warrants anmending Section 61.55(a)(6) of
Part 61 Waste C assification Tables of 61.55(a).

Specifically in a nmeno and order
identified as CLI-05-20 related to the Louisiana
Energy Services |license application, the Comm ssion
directed the staff that outside of the adjudicatory
process to consi der whet her the quantities of depl eted
urani umat issue warrant anendi ng Section 61.55(a)(6)
or the Waste Classification Tables in 61.55. The
Hearing Board is further considering the disposition
of the depl eted uraniumissue for the LES case because
as the Commi ssion noted a formal waste classification
finding is not necessary to resolve the disposal
i npacts contention.

As the Commi ssion noted in its neno and
order, NRC considered only specific kinds of depleted
urani umwast e streans when Part 61 was devel oped, the
types of uraniumbearing waste being typically
di sposed by NRC licensees at that time not the
guantities of nmaterial that are envisioned for
di sposal under the waste being generated by LES. The
staff concluded at that tine that no separation
concentration |imt for DU was needed in the

classification tables.
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Currently we are considering as a staff
howto respond to the Comm ssion order. W would like
to do it again as part of the overall strategic |ook
at the lowlevel waste arena that we're conducting
bet ween now and probably md year of "06. There is
not a tineline assigned in the sense that there's not
a tracking of that order for conpletion by the
Comm ssion. So we do have the opportunity to
determ ne how to best respond in a tinely way. W
woul d li ke to do this as part of our overall strategic
assessnent .

As Scott pointed out yesterday, Part 61
revi sions need to be considered in a broader context.
O all of our work, | have reiterated that this
norning and the bottomine with regards to the
depleted uraniumis that we are going to conduct an
anal ysis as directed by the Comm ssion. W're going
to |l ook at the quantity of waste that will be deposed,
for exanple, at the LES site and nake sone
determ nation as to whether or not there is a need to
consi der opening up our 61 waste classification as it
related to depl eted uranium

On the waste determ nation front for waste
incidental to reprocessing, the work that we're doi ng

wi th the Departnment of Energy under the NDAA which is
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was passed l|last year, the Comrittee has a | ot of
famliarity with that of course. W provided a road
map on the first of Decenber in a neno fromnmnyself to
Dr. Larkins laying out all of the various steps in the
process of | ooking at the waste determi nations and its
relationship to Commttee activities. You clearly
have a very inportant role in that process.

W are currently devel oping the standard
review plan that we will publish in March of next
year. W had a public neeting recently to solicit
comments on the scope of that standard review plan.
As we continue to develop that, we intend to interact
with the Committee and to further get input fromyou
about its construction.

W did work with the Commttee in August
i n aworking group on waste i ncidental to reprocessing
whi ch addressed a nunber of technical issues. W
provi ded sone conments to the Comrittee on its draft
letter regarding the standard review plan and we
certainly look forward to receiving the letter and
t aki ng your recommendations into consideration.

The scoping neeting | nentioned. Latif
Hanmdan was there. Dr. Croff was there. W
participated in that public nmeeting. The public

neeting on Novenber 10th was interesting. W had
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attendees there from the Departnent of Energy, from
EPA, from NRDC and from the Savannah River Site
Citizens Advisory Board.

The feedback t hough was of m ni nal val ue.
In other words, it was a scoping neeting and the
guestion that we were asking everyone was had we
identified all the various technical subjects that
need to be addressed in the standard review plan and
we didn't really hear that we had m ssed anyt hing.
The scope of the docunent as defined by the staff
seened to be adequat e.

There were sonme di scussi ons about things
we shoul d pay attention to. One of the things that |
try to do very hard in that scoping neeting was to
make it clear that we're not there to debate the
hi story behind the determ nations, whether we should
or should not be doing them or sone of the other
i ssues that have come up on this topic but really are
we on the mark with the scope of the standard review
plan. And we cane away with the feeling that we are.

So we'll continue to devel op the SRP and
work with the Comrittee as we proceed to do that. W
provi ded a draft annotated outline on the SRP on the
Commttee on the 7th of Decenber. W'IIl continue

those interactions.
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The salt review itself DOE as you know
subnmitted its first waste determ nation in February
2005. We transmitted our request for additional
information in May of 2005 and the request for
information covered a variety of areas including
assunptions that were used in the nodeling,
sensitivity anal yses and erosion control. W net with
DCE in two open neetings in June and July to discuss
the RAI and then DCE subnitted its response to the RA
in two parts, one in June and one in July.

Then following the RAI submttal, we net
with DOE in two open neetings in July and August to
di scuss their responses. During those neetings, we
requested sone additional information in support of
certain of their responses. Then finally on Septenber
15th and Septenber 30th, DOCE did provide that
addi tional information.

W are currently drafting the technica
eval uation report and we have that starting through
managemnment concurrence and our objective is to issue
that report before the end of this year. W did brief
the Conmi ssioners of the findings in the PER on
Novemnber 15t h.

Concentration averagi ng guidance, this

guestion of DOE being able to make a determ nation
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within its determnation as to whether or not the
wast e of these sites, at the | daho National Laboratory
site, at Savannah River site in the tanks, is greater-

t han- Cl ass-C or whether it's Class Cwaste. It's come
up in several neetings over the past few nonths. In
those neetings, DOE indicated that it did not have
enough gui dance fromNRC on howt o apply concentration
averaging to the type of situation being evaluated in
t he waste determ nations.

W nmet with DOE in July. W provided
verbal guidance to DOE at that tine which was based
upon the 1995 branch technical position of
concentration averaging in the encapsulation. 1In
recent waste determ nation submttals for underground
hi gh-1 evel waste tanks at the Savannah River site and
the ldaho National Laboratory site, DCE did not
speci fy whether the residual waste within was C ass C
limts or greater-than-Class-Clinmts as required by
the NDAA. DOE cited the |ack of clear NRC gui dance on
appl yi ng concentration averaging as one reason for
t hat omi ssi on.

W felt this was a very inportant issue
that they had raised and we felt that it was i ncunbent
upon us to ensure that there was adequat e gui dance for

DCE to make such a determ nation. Wat they had done
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was to default to the assunption that there was
greater-than-Class-C and they would neet t he
per f ormance objectives accordingly wthout actually
maki ng t he cal | whet her there was greater-than-C ass-C
or Class C waste based upon concentrati on.

On Decenber 5th, we sent a letter to the
Departnment of Energy and we al so rel eased a Federal
Regi ster notice that provided draft interim guidance
on the application of concentration averaging
principles to the types of situations typically
encountered within the DOE waste determ nations. In
that letter, we indicated to the Departnent of Energy
that with this guidance they should have an adequate
amount of information to nake a call as to whether the
waste being evaluated in their determnations is in
fact greater-than-Cd ass-C waste or not.

CHAI RMAN RYAN:. Just a quick point to
clarify. That guidance was based on the 95 gui dance
t hat al ready exi sted.

MR. CAMPER. Yes, it was.

CHAI RVAN RYAN. Ckay. | just wanted to
make sure.

MR. CAMPER. Based upon and built
therefromand we al so coordinated it with the Center

and tried to nake it sothat it would fit, built upon,
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the “95 gui dance but to cover the types of situations
t hey' re eval uati ng.

I n the Federal Register notice, we pointed
out that this guidance would be part of the standard
review plan. W're going to collect comments on the
gui dance until the 31st of January and we'l| address
any comments that we get as we | ook at the conments we
receive on the SRPin an integrated fashion. W al so,
of course, provided that draft interimguidance to the
Conmittee | ast week.

The Savannah River site tanks 18 and 19
review has commenced. The DOCE submitted its draft
waste determ nation for in-place closure of tanks 18
and 19 at the Savannah River site on Septenber 30th.
W have already net with DCE on that subm ssion. The
purpose of the first nmeeting was for themto explain
somre of +the approaches that they wused in that
determ nation. W agreed in that neeting that both
DCE and our staff would identify technical topics that
warrant specific discussion and we woul d nove into
neetings in January to address those topical issues.
That nmeeting took place on the 30th of Novenber. CQur
plan is to issue our first RAl on tanks 18 and 19
subnmi ssion in early March foll owi ng the neetings that

we'll have in January.
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Regar di ng t he I daho tank farmrevi ew, DOE
did submt its draft waste determ nation for the
closure of the INELL tank farm on Septenber 7th. W
nmet with DOE on Oct ober 4th in an open neeting so that
the DOE staff could provide an overview of their
submittal and we expect to issue an RAl on that
submittal in early January.

Regardi ng Hanford which is not covered
under the NDAA, the Nucl ear Def ense Aut hori zati on Act,
but we are doing a consultancy work with DOE for the
Hanford tank closures as well. They submtted a
portion of their perfornmance assessment for single-
shel | ed tanks at Hanford and the remai ni ng portion of
t he performance assessnent as well as a revision of
the first portion is expected to be received by our
staff early in "06

The other thing that | would point out on
the waste incidental determnations is that we have
held a conference call with the executives at the
Depart ment of Energy regardi ng the process that's been
doing on during the first determ nation review. Jack
and | are speaking this week with the State of South
Carolina on sone of the i ssues or concerns they raised
during the review Their concerns focus primarily

upon the amount of tine that it takes for the reviews
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to be done and we're going to try to talk with them
and address sone of their concerns. W have al
agreed, the DCE, the NRC and the state, to have a
| essons | earned neeting in January to figure out what
we can do to make the process even nore efficient and
effective and get it done faster and so forth.

On the deconm ssioning front, we've had a
nunber of activities this year. | would point out
again that the Commttee's involvenent in hel ping us
to devel op the gui dance on decommi ssioning as we try
to update the process has been of a great utility to
us. The workshop | thought was extremnely successful.
W had a two day workshop back in April. It was sort
of a roll-your-sl eeves-up-and-tell-us-how we-can-do-
this-better workshop and there was a |ot of good
i nput .

W're going to be devel oping our fina
gui dance as a result of our license determ nation rule
anal ysis in Septenber of 06 and there's going to be
a followup to the June 05 Committee working group
neeting and your letter on the draft guidance and
public comrent period on the draft guidance ends at
t he end of Decenber. W're starting coordination with
the Committee staff to set up ACNW neetings to

sumari ze public coments and start draft responses
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and obtain feedback fromthe Conmttee.

After further followup to the June "05
status briefing, we plan to interact wth the
Commttee and keep it aware on the status of and
seeki ng feedback on a number of things including our
work on preventing future Legacy sites. The staff
wi | | be doi ng a proposed rul emaki ng and draft gui dance
by Septenber of "06 and the idea generally behind this
approach is totry to take a | ook at what has happened
out there at the sites when they' ve had operational
failures that resulted in groundwater contan nation
subsurface soil contam nation, that resulted in an
i ncreased cost to deconmm ssion these sites and what
can be done to prevent that in the future.

Groundwat er nonitoring, we are preparing
a draft guidance on this which will be done by
Sept enber of 06 as well. W are formatting plans on
t he draft gui dance for integration with the Ofice of
Research and we plan to present the draft guidance to
the ACNWand to seek feedback.

Wth regards to | essons | earned whi ch has
been getting a |l ot of attention, the Conm ssion has a
ot of interest init, we've had an initial meeting
with EPRI, NEI, OAS to plan our consolidated path

forward to collect and nenorialize decomm ssioning
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| essons learned and we will continue to update the
ACNW on the status of staff activities. W had a
neeting with NEIl EPRI back about six weeks ago. Those
organi zations are also very interested in capturing
| essons | ear ned.

At some point in the near future
particularly on the reactor side, we're going to go
into a hiatus in deconm ssioning. Now we can see the
next bough wave of deconm ssi oning on the reactor side
out there in 2025, 2030, around that tineframe.
What's terribly inportant is that we capture all the
| essons | earned that we and industry have gai ned as
we' ve been decomn ssi oni ng power reactors and conti nue
to deconmm ssion them so that those who follow us can
benefit.

West Valley, there's a ot of work going
on West Valley. There is a draft of our environnental
i npact statenment being prepared. 06 is a benchmark
year for the devel opnment of that environnental inpact
statenent. Simlarly in 06, we are to receive a
decommi ssioning plan for the site prepared by
Departnment of Energy. | think you re aware that
Nyserda in conjunction with the Citizens Task Force at
West Val | ey proposed sone | egi sl ati on whi ch one of the

Congressman from New York is working toward
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introducing as legislation in Congress. That's going
through the prelimnary pre-conmttee work that goes
on in Congress on that particular |egislation and
we'll continue to nonitor that very closely.

The legislation as proposed certainly
coul d have sone inpacts upon our interactions at Wst
Val | ey because sone of the things proposed in that
legislation if it ever beconme |egislation would be
remar kably di fferent than what is currently contai ned
in the deconm ssioning policy statenment for West
Valley. So we'll continue to interact with the
Comm ttee regardi ng the contents of that environnent al
i npact statenment and keep you posted on the staff's
wor k there.

|"ve covered a lot of topics. |'ve said
a lot. So | would invite any questions you m ght
have.

CHAI RMAN RYAN: | guess there's a |lot of
work to do.

MR. CAMPER. Yes, there is.

CHAI RVAN RYAN:  Sounds great. A couple of
things just at the top | evel of the excellent detail
you provided to us, Larry. One is | think our focus
and I'Il start at the | owlevel waste white paper is

t hat sone of the things you touched on throughout your
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talk, one is to docunent the rich history that's out
t here because soon we'l|l be handing off that to a next
generation of folks that will go what were they
thinking and two is to focus on the risk-inforned
opportunities that we see froma technical standpoint
as well as a risk-infornmed standpoint.

MR. CAMPER. Ri ght.

CHAI RVAN RYAN: We're al so very m ndful of
the fact that with the rich agenda that you have in
front of you and probably not unlimted resources to
manage it, that they will be a prioritization from
your perspective and we're certainly sensitive to that
and are not trying to and in fact are explicitly
avoiding trying to identify things with any type of
priority or urgency.

One thing | think we will clearly point
out in our letter as we transmt this to the
Conmi ssion is that we believe that the current
regul ations are protective of the public health and
protective of worker health and safety. Fromthat
standpoi nt, there's a basis of success in neeting that
f undanent al requi renent. \What we see are
opportunities that are along the |ines that you' ve
nmentioned of nmaking it nore perhaps user friendly,

nore transparent, nore easily understandable and
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interpretable and things that help applicants and
st akehol ders understand the process a little bit
better and perhaps nake it nore risk-infornmed so it's
intune with what we' ve done i n ot her areas of nucl ear
regulation. | think that's an inportant thing for us
to hold as our principles of how we're going forward
and again interacting with you on the nany i ssues t hat
you identified.

Let ne start with Bill Hi nze. Any
guestions for any of the three?

MEMBER HI NZE: 1'I| pass.

CHAI RVAN RYAN: You're okay. Allen.

VI CE CHAI RMAN CROFF:  1'Il try one or two.
Larry, when you were tal ki ng about greater-than-C ass-
C if | wunderstood what you said, if DOE were to
propose disposing of it not in a geologic repository
you woul d have to develop rules to do that. But that
woul dn't be needed i f they proposed geol ogi ¢ di sposal .
Can | infer fromthat if they go geol ogi c di sposa
you' d propose to use the existing Part 63 franework?
O what would be used for that?

MR. CAMPER. Possibly. W would have to
wait and see. They have several options they can
consider and it's really going to depend upon which

one they would go with. But either use that or use it
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as a good baseline framework from which to nmake any
changes that my be necessary. But now if they
proposed somet hi ng ot her than that, then we woul d have
to develop a licensing criteria and process.

VI CE CHAI RVAN CROFF: So you're saying the
existing rules for geologic repositories would be a
starting point.

MR. CAMPER: Absol utely.

VI CE CHAI RVAN CROFF: Not the end point
necessarily.

MR. CAMPER:. Correct. That's right.

VI CE CHAI RVAN CROFF: Second then, and
"1l address this at you. | don't knowif it's your
area. But the Departnent of Energy is devel oping a
new gener ati on of advanced reactors and fuel cycles to
go along with themand in legislation, | think it was
| ast year, Congress directed the NRC, and this would
probably be NRR, to initiate a dial ogue between the
two concerning how those would be licensed in the
future, the reactors. |1Is there any simlar dial ogue
ongoi ng concerning the fuel cycles or the waste that
m ght come fromthese in the future?

MR CAMPER | can't comment on that.
Jack, do you have anyt hi ng?

MR. STROSNI DER: | don't know that we have
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anybody here.

MR. CAMPER: | have not been directly
i nvolved in such dial ogue, but we don't have anybody
here fromfuel cycle | don't think

MR. VON TILL: |1'mrepresenting.

CHAI RVAN RYAN: Coul d you just use the
m crophone and tell us who you are pl ease? Thank you.

MR VON TILL: Bill Von Till. 1'mthe
Chi ef of the Uranium Processing section representing
fuel cycle. | would probably have to get with Bob
Pierceson to see if there's been any dial ogue from
that standpoint. Can | get back with you on that?

CHAI RVAN RYAN: Sure. That woul d be
great. | think it's one of those advanced thinking
guesti ons where when we hear about the new generation
of reactors, of course, our obligation is to think
about the waste and | al ways think about a reactor as
a systemthat includes the waste on the front end and
the whole cycle. So we're just getting our feet wet
on those questions. That would be hel pful.

MR VON TILL: Sure.

CHAI RMVAN RYAN. Great. Thank you.

MR. CAMPER. W agree and that's one of
the reasons every tine we get a chance when we're

tal ki ng about decommi ssioning if there's going to be
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new generations of reactors we should think about
decomi ssi oni ng on the front end.

CHAI RVAN RYAN: Design themlike you're
going to take them apart.

MR. CAMPER:  Sure.

CHAl RMVAN  RYAN: There are |ots of
opportunities across that spectrum of issues.

MR CAMPER So we owe you an answer on
t hat one, Allen.

VI CE CHAI RVAN CROFF:  Ckay. Thanks.

CHAI RVAN RYAN:  Rut h.

MEMBER WEI NER. Thank you for a very
t hor ough presentati on.

MR. CAMPER: You're quite wel cone.

MEMBER WEINER: | have sone questions
about the whole DU question, depleted uranium
guestion. W have had depl eted uranium from natura
urani umenrichnent. W' ve had the DU tails around for
decades. W use DU in a variety of applications. W
store it. W transport it. 1Is this concern that DU
is waste or how to handle it as waste being driven
entirely by LES?

VR. CAMPER:  Principally, yes.
Principally. To answer you, there are two categories

of things to think about. |If you look at it, what are
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the central questions that we'll have to | ook at, for
exanple, in this analysis? W'Il|l need to determ ne
whether the depleted wuranium from the Richnond
facilities is lowlevel waste of greater-than-C ass-C
category. Is it? The determ nation of the proper

| ow- |l evel waste class, A, Bor C assuming that it is
| ow | evel waste, the issue is is that it wasn't
anal yzed for the volunes that are envisioned for the
LES di sposal at the tine the Part 61 was created and
that's what part of the contention is about. Then
there's this question of the Tables 1 and 2 in 61.55.
They did not include uranium isotope concentration
limtstoclassify | owlevel waste containing urani um
W need to | ook at that.

Now what can you nake of the contentions
that were filed? There is this question of whether or
not it is GICC in the view of sone rather than | ow
| evel waste. There's the question of near surface
di sposal of depleted uranium and nonconpliance with
per f ormance objectives under 61.40 or .41 or .42.
There's a contention regardi ng DUcl assification Cl ass
A waste using the transuranic concentration in Table
1 and denonstrati ons and anal ogi es bet ween transurani c
radi onuclides and DU isotopes. The contention

regardi ng disposal of DU in deep nmne cavities. O

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

59

course, the State of UWah, if you use DU as | ow | evel
waste as we know. But the point is is that all of

t hose ki nds of questions and technical issues need to
be | ooked at in sonme orderly analysis which wasn't
done years ago.

Now Dr. Abu-ei d, Bobbie, as we know himis
our Senior Level Scientists and Bobbie's going to be
the central figure in this analysis. Bobbie, do you
want to add anything to the points | nade.

DR. ABU-EID: Yes. Good norning. Thanks
for these good questions. |'mreally enjoying your
f eedback and we | ook forward for nore. | believe the
di sposal of DU is a contentious issue and has been
there for some tine and the reason is because the 10
CFR Part 61.55 indicates that if certain radi onuclides
are not listed in Table 1 and 2 this neans the waste
of the class is supposed to be considered as C ass A
That's nunber one and uraniumwas not |isted in Tables
1 and 2. So it is an issue that the staff may
consi der this based on the current regul ati on as C ass
A wast e.

Also there was earlier contention even
whether it is a lowlevel waste or GICC and | believe
t he Comm ssi on deci ded on that and t hey recommended or

they ordered that this waste to be considered as | ow

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

60

| evel waste. So this is the result and the question
is whether it is Cass A waste or not Class A waste

and that is for disposal in a mne cavity that there
are some issues regarding the study and the anal ysis
because of the DU issues that were submtted that

relied on this analysis. This is another contentious
area that it may be not advisable to talk about it

Now.

So those are the mmjor issues and other
i ssues, chemical issues, solubility of uranium about
the source term and the performance assessnent
nmet hodol ogy. It is unfortunately that our previous
per f ormance assessnent net hodol ogy was actually nore
of determnistic in nature, not probabilistic in
nature. The scenarios that were used previously they
were not al so probabilistic in nature, determnistic
not probabilistic. So all of those issues | believe
the staff needs to deal with when we tackle the issue
of the DU disposal.

CHAI RMAN RYAN: Just as an early exanple
if I may, Ruth, | think this is an interesting one
because in our own thinking which we'll hopefully
finish up the letter in this neeting, that kind of
risk-informng scenarios that are the foundation of

t he concentration tabl es and t he cl assi ficati on tabl es
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m ght be a great starting place and this m ght be an
interesting case to start with. Sheets of DU netal
are probably a little bit different than you would
think fromenrichnent waste or perhaps ot her chem cal
forme of waste as Bobbie points out or fuel
fabrication waste for that matter. So it's an
interesting array of materials. Thank you, Ruth.

MEMBER VEI NER.  Thank you. | was al so
interested since we ship a good bit of tails from
enrichment all around the world. But you are aware
t hat any NRC deci sion or classification decision wll
have sone international inplications.

MR. CAMPER. Absolutely and the first step
is this analysis to determne if there is a need to
make any adjustnents to Part 61 and you're right. Any
changes woul d have far-reaching inplications.

MEMBER VEI NER:  And | presune you' re going
to bring this to ACNWIin due course.

MR CAMPER. Ch, we are. The answer to
that is yes.

MEMBER VEI NER:  Thank you.

CHAI RVAN RYAN: Jim

MEMBER CLARKE: Just a comment. | would
like to echo sone of the statenents that have al ready

been nmade and tell you that personally it's been a
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real pleasure working with you and your staff.

MR. CAMPER: Thank you

MEMBER CLARKE: W think the early
i nvol venent in the deconm ssioning in Wst Vall ey has
been very beneficial to our deliberations and we | ook
forward to continued interactions with you.

MR. CAMPER: Thank you. Thank you very
much.

CHAI RMVAN RYAN:. Thanks, Jim Any ot her
guestions or comments? |'msorry. Yes. Sure, John.

MR FLACK: John Flack, ACNWstaff. |
just wanted to followup a little on Allen's question
because we are on the reactor side of things in the
wake of the Energy Policy Act of 2005 | ooking at al
the needed expertise over the out years now as we
begin to deal with that. The question is on the
nonr eact or side do you see anything there in the wake
of the Energy Policy Act of 2005 that woul d require an
i mprovenent inthe infrastructure or expertise or work
| oad above the baseline that you see now.

MR. CAMPER: Yeah. Possibly. W're
wor ki ng through, the agency is working through, this
guestion of what to do about the naterials that are
i npact ed under the Act that we heretofore have not had

| egi slative or regulatory authority for. So dependi ng

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

63

upon what regulations we develop to address that
guestion, we may have sone additional work to do.
Yes.

MR. FLACK: It's just not clear at the
noment t hough what specifically.

MR. CAMPER. NARM NORM The question of
NARM and NORM There will probably be a need to
devel op sone infrastructure to deal with that.

MR. STROSNIDER: | think part of what's
happening in the activities now, the rul emaki ng, etc.,
is to define the scope and the definition of scope and
that will drive what additional areas we need to get
into, resources, etc.

MR. CAMPER: And then as we work our way
t hrough t hat rul emaki ng obvi ously the questions we'l|l
be asking ourselves is what is the infrastructure,
what does it nmean in ternms of inplenmenting the
gui dance, the rule and what is needed to do that. But
| think the sinplistic answer now i s probably yes.

DR LARKINS: Let nme just follow up. WII
there be an opportunity for the Conmittee to hear
about what type of regulatory role you m ght take with
NORM and NARM?

MR STROSNIDER: Yes. W can work that

into the calendar. W have a task force that's
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working on this and you mght be very interested in
the activities they have and where that's headed.

CHAI RVAN RYAN: One question that struck
nme as you were meking your earlier comment on it and
it's on John's point is it depends on how you define
di screet source and i ncl ude what NCRMor NARM | nean
that's a balloon that gets real big or gets snaller
based on how t hose fundanental things happen. W nmay
be able to offer some insights that m ght be hel pfu
at | east on what those boundari es or shapes m ght | ook
like. So we'd be happy to interact with you on that.

MR CAMPER: | think just to echo Jack's
point. Gven that we have a group right now working
on the rul emaki ng to enact the responsibilities under
the Energy Act, | think as that group works its way
t hrough t he process, Dr. Larkins, getting back to your
guestion it would be good for the Comrittee to hear
fromthe working group.

DR. LARKINS: That woul d be great.

CHAI RMVAN RYAN. O her questions or
coments? John?

DR, LARKINS: Yes, just a conment.
Fol | owi ng your comrent about thinking strategically
about what needs to be done in the |lowlevel waste

area. | agree with that. | think what we need to do
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is to somehow assess what the interests are in the
| ow| evel waste arena out there and then decide on a
strategy and priority and then provide sone options
for the Commission in order to decide |ater of what

type of regul atory agenda t hey m ght want to establish
in that area.

MR. CAMPER: | woul d whol e-heartedly agree
with you. 1In the near termas we develop a strategic
assessnent to the |lowlevel waste area, one of the
i nportant conponents of that assessment devel opnent
will be interacting with sone stakehol ders and we
would like to do that early in calendar year 06 to
get some input.

Now | know, for exanple, that NEl EPRI is
taking a long | ook at the current waste cl assification
schenme of 61.55. They've indicated to us for exanple
they would like to do a pilot where they would focus
upon one or two or three radionuclides with the
objectiveinmndof ultimately determningif in fact
the waste classification schenme should be exam ned.
They m ght do t hat dependi ng upon t he out cone of their
pilot in a proposed rul emaking, a petition for
rul emaki ng.

Now that is a factor that we have to keep

in mnd. To what extent can we as a staff given
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limted resources | everage the work of this committee
or the work of NEI EPRI or others as we determ ne the
need for additional guidance in |owlevel waste
storage? So whatever we do on the | owlevel waste
front has to be done in a strategic sense because as
Dr. Ryan pointed out, we just don't have a pl et hora of
resources. So it has to be strategic. It has to be
wel | thought through. | has to get stakehol der input.
It has to be appropriately prioritized and nake sure
we're getting the nmaximum return on investnent.
Margaret, did you want to add a comment ?

MS. FEDERLINE: No, Tom might.

MR. ESSIG Yes, TomEssig. |I'm Chief of
the Materials Safety branch in NMSS. Getting back to
the coment earlier, | neant to junp in when we were
t al ki ng about possi bl e i nvol venment by the Commttee in
the NARM NOCRM rul emaking that we're working on.
Unfortunately, that's on such a tight schedul e which
is driven by the Energy Policy Act that |I'mnot sure
to what extent we can acconmpdate a cycl e through the
Advi sory Conmittee and secondly, a lot of the issues
that we're facing with regard to accel erat or - produced
mat erials are in the nedi cal arena and we have engaged
our advi sory comm ttee on the nmedi cal uses of isotopes

already. So we're getting input fromthem
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MS5. FEDERLINE: But we're very sensitive

to your needs. So let us |look for when we could find
an opportunity to go to the waste interface.

CHAI RVAN RYAN. Well, it's not just the
waste. It's the nmaterial aspects as well and | think
there are nmany ot her radionuclides that are produced
that are not nedical and one thing we've done and we
m ght think about this optionis on our working group,
for exanple, on health physics questions, the | CRP
docurments, we had a working group where we very
specifically included nenbers of -- for just exactly
that reason. It was the sol o-lapse (PH)

So there may be opportunities to actually
put us both in the same place and | think that joint
interaction actually enriches your i nformati on base by
hearing the different points of view on the sane.
Cobal t-60 i s cobalt-60 i ndependent of whois usingit.
That m ght be an opportunity to collaborate with them
alittle bit nore closely. Thanks.

MR. STROSNI DER:  Thank you.

CHAI RMAN RYAN: Any ot her questions or
comments? Thank you. Again, we appreciate the
briefing and I conclude there is |l ots of good work to
do and not enough tine to get it all done and anybody

that wants to help is welcome. W're happy to have
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the briefing and | ook forward to our continued good
wor k together. Thank you all very nuch for com ng.

MR. STROSNI DER:  Thank you for your tinme
t oday and everyone have a good holiday season. W
| ook forward to working with you in 2006.

CHAI RVAN RYAN: Sane to all of you. Wth
that in mnd, | think | would like to just -- Let's
see. W're scheduled for a 10:30 a.m start. Let's
t ake our break 10:00 a.m to 10:15 a.m and then we'l|l
come back and get our schedule for letter witing
organi zed at 10:15 a.m Thank you. W'IlIl take a
break for 15 minutes. Of the record.

(Wher eupon, the foregoing matter went off
the record at 10: 01 a.m and went back on the record
at 10:21 a.m)

CHAI RVAN RYAN: On the record. Thank you
very much. | want to turn this portion of the neeting
over to Dr. Winer for a discussion on Generalized
Conposi te Mddeling. Ruth.

MEMBER VEI NER:  Thank you very nmuch. W
are going to hear today fromDr. Janmes Davis from USGS
who is going to talk about the field work which
basically supports the nodeling on new views of
sor ption and desor ption and radi onuclide nobility and,

Bill t, do you want to say a few words for openers?
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MR OIT: ay. You recall in the

Novenber neeting we had a very broad program pl anned
in which we were trying to present all of our
geochem stry research to you and Ji mwas a key part of
that and couldn't attend. So we shortened the neeting
and | filled in for hima little bit and Randy Cygan
filled in for a little bit. Jimis not just the P
for the Naturita work for the Conm ssion. He was al so
the Chair of the Technical Direction Teamfor the NEA
Sorption Project and he was the Chair of the Wrking
Group 3 for the MU on Research and Devel opment on
Mul ti-Media Environnental Mddels, both of which we
reported to you on at the Novenber neeting. So since
we have enough tine, if you have questions on those
matters as well those are fair game to hit Jimwth.
| say that only because | was pitch-
hitting for him and | know he's far better at
answering those questions than | was. Jimis very
di stingui shed and a highly respected nenber of the
field and is quite sought after for his expertise in
this area. He's going to focus on the Naturita work,
the field denonstration project that we had that we
had put together to denbnstrate that we are at a state
in the science where we can start applying this work

in a regulatory franmework and that's the inportant
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t hing for us because the regul atory franmework up until
now has been dependant on extrenely sinplistic
anal yses and anal yses that you couldn't actually say
were conservative or nonconservative. So we're
pushing toward nore realistic anal yses that we can
actual ly have sonme credibility in the |licensing arena.
Jim

DR. DAVIS. Thank you, Bill, for that very
conplimentary introduction. 1In talking with Ruth
Weiner in preparation for this presentation, we
deci ded that | should sumari ze sone of the previous
work. | did speak before the Committee in June of
2004 and at that time, | sunmarized the Naturita
proj ect and the conceptual nodel that we had devel oped
for sorption and how that was coupled with transport.
So I'mnot going to really focus on the details of
that today but | will sunmarize sone of that previous
wor k and that sets the context to describe our current
research. So the bulk of the talk today will actually
be about the work that we've been doing now and a
little discussion of where the project is headed.

O course, there are many aspects of
per f ormance assessnent and the part that we deal with
is the nodeling of the chem cal aspects of

radi onucl i de transport or the geochem cal aspects and
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so from the context of waste disposal that neans
t hinking about transport of radionuclides via
groundwater pathway is the main target of our
research. For decomm ssioning, it also is an

i nportant aspect because it's inportant to understand
whet her an radi onuclide is noving away froma site or
whether it is in fact going to be staying present at
a site.

In current practice, of course, we all
understand that the conceptual nodel for sorption
processes is to use a constant Kd value to describe
retardati on and we believe our research which is
described in detail in NUREG CR- 6820 which is the
summary of the Naturita site research that we did in
t he previ ous sorption project that we denonstrated t he
utility of a nore robust conceptual nodel to describe
sorption. W believe this nore robust approach
decreases the uncertainty in PA in the geochemn cal
aspect or the retardation aspect of perfornmance
assessnent calculations and because of that, it
increases the scientific credibility of that part of
t he PA nodel ing and i n some cases i n the standpoi nt of
decommi ssioning, it mght be useful for a deduction of
cost for |icensees.

Wth that as an i ntroduction, we'l|l npve
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onto the next slide and just a denonstration about why
we should care about this and this is not a field
systembut it denonstrates the point that over here we
have log Kd values for uranium sorption on a pure
m neral phase ferrihydrite across a very w de pH
range. But if we |ook at the pH range that we're nost
interested in, around 7 to 8 for groundwater systens,
you can see that you have two sets of data here, Kd
val ues determned in a systemequilibrated with air or
Kd values in a systemequilibrated with a 1% parti al
pressure carbon di oxi de.

This is a very typical value for
groundwater 1% CO,. And you can see that say at pH
7.5, this decreases the Kd for uranium by severa
orders of magnitude, three orders of magnitude. So in
other words, it's inportant to wunderstand this
interaction in the environnment because this neans t hat
the uranium be 1,000 times nore nobile, 1,000 tines
| ess retardation, just with this sinplified approach
here. This is inportant because nost of the Kd val ues
available in the literature are determ ned in systens
equilibrated with air.

This just shows the reason for it which
you probably al ready know which is the reason that the

Kd val ue goes down so nuch at these higher pH val ues
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is that it forms urani umcarbonate, dissolved uranium
carbonate conplexes. This is just showing you it
equilibrated with air and at hi gher partial pressures
of CO, these species nove over to even |ower pH
values. So that's the reason for the decrease in the
Kd value and this is inportant for other actinides too
i ncl udi ng Nept uni um 5.

And an inportant thing to think about in
ternms of conceptual nodels of sorptionisthat thisis
derived fromthe NEA t hernodynani ¢ database. The NRC
and many other agencies from other countries have
invested in the devel opnent of this database. It's
used in the PA process to deternmne solubilities that
woul d cone out of a waste package and therefore the
hi ghest concentrations it m ght nove away froma waste
package. But we can al so use this database and we do
use it in our nore robust nodel for adsorption where
we coupl e together this aqueous speciation data and
the thernodynamic data that it is derived from to
descri be the dependence of Kd val ues on chem stry.

So here is sinple representation of
di fferent conceptual nodels for describing sorption
and over here is the common practice of using the
constant Kd value and this is strictly valid for

systens with constant chenmistry in both space and ti e
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and | i near adsorption. Nonlinear adsorption can occur
but things are nmde even nore nonlinear when you
consider the actinides or any radio-elenents that
under go bi g speci ati on changes as cheni stry changes in
ei ther space or tine in groundwater and for these, we
get a nore accurate description adsorption and
retardation if we use thernodynam c sorption nodels.

A thernodynam c sorption nodel is sinply
what | was describing in the last slide. It's a
coupling together of the aqueous speciation data
together with sonme reactions to describe adsorption.
This gives us Kd as a function of chem stry.

Now how inportant the choice of the
conceptual nodel really depends on how nuch chem stry
is going to vary in a PA scenario. If we have a PA
scenari o where chem stry is constant in space and in
time, then we don't need this nore robust nodel. When
we need this nore robust nodel is when we think
chemi stry is going to change in space or time. So
this gets into thinking about are we going to have
climate change in |l ong-termnodels for waste di sposal
that mght affect the carbonate chem stry and for
decommi ssioning, we often find that in the field
because it's a waste event. |If there's a plune, then

we have chem cal gradients in the systemin space in
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whi ch case we could need a nore robust nodel to
descri be sorption

| was asked to provide alittle history of
the USGS/ NRC interaction and our first project was
work on, it's described in this NUREG report. This
was a study of a natural material from near Koongarr
urani umdeposit in Australia. So there was a focus on
that natural material. But really the focus of this
proj ect was about devel oping thernodynam c sorption
nodel s for single mneral phases that were present in
that natural material near the Koongarr deposit and
specifically ferrihydrite, quartz and kaolinite where
the mnerals that were studied.

The i dea was -- Now i n the previous slide,
| tal ked about thernodynanmi c sorption nodels on the
right. But in fact there's a range of ways to devel op
a thernodynam ¢ sorption nodel and this was one thing
that was part of the Naturita project. One is to
think about a forward nodeling approach which is a
nore determnistic approach and | call that science
here because that really is the approaching this
probl em of describing sorption on a natural m neral
assenbl age by breaking it down into its parts and
trying to understand how ruch radi onuclide sorption

occurs on individual mneral phases and using this
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approach one can have the idea of developing a
dat abase. How does urani um adsorb on quartz? How
does neptuni umadsorb on ferrihydrite and so forth and
build up a predictive nodel? The nodel itself may be
site specific in that each site has different anmounts
of mineral phases but the idea is that we're draw ng
froma database just |ike we draw froma t hernodynam c
dat abase for aqueous speciation.

What we did on the Naturita project though
was to denonstrate a different approach which can be
t hought of as a nore practical or engi neering approach
where instead of trying to devel op a predictive node
we use the agueous speci ation thernodynam ¢ data and
we couple it together wth an inverse nodeling
approach simlar to what's used to devel op fl ow nodel s
i n hydrol ogy where you col |l ect adsorption data for a
site-specific material and you study adsorption of the
radi onuclides of interest for the field conditions
that are relevant. So froma PA scenario point of
view you want to | ook at what chem cal variables are
going to change in tinme and space for your scenario
and you want to know how adsorption is going to vary
across that paranmeter space.

This approach, we call this a sem-

nmechani stic adsorption nodel. It is a site-specific
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nodel. W still have to do nore work to see whet her
it has transfer value but we believe this sinplifies
the conpl ex paranmeter estimtion that's necessary in
using a forward nodel i ng approach.

Thi s now tal ks about the forward nodeling
approach just denonstrated what |'ve already said is
for particular sedinents you want to |ook at what
mnerals are present and you want to try to quantify
how nmuch, in this case, we were interested in uranium
at Naturita. So we would like to know from a dat abase
how much uraniumis going to adsorb on each of these
t hi ngs and then the total sorption for the sedinment is
going to be sinply a matter of summation. And there
are sone databases already in the literature for
i ndi vi dual m neral phases.

However there are problems and we've
denonstrated in the Naturita project. It's not really
witten up in the NUREG but it's witten up in the
followup article in GeoChenmica that there are
problenms. You don't really get a good -- Wll, you
can get within 1 to 1.5 orders of nagnitude across
chem cal space using this nodeling approach and the
problenms are that these nore scientifically-based
nodel s have el ectrical double |layers and we have the

probl ens that we don't understand very well in natural
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systens of overl apping double |ayers anbng m nera
phases and difficulty in characterizing the relative
surface areas of each of these mnerals. You can't
use x-ray defraction or sone mass-based approach to
say there's 65 percent quartz in the sedinment. So
therefore 65 percent of the uraniumis adsorbing on
guartz. That doesn't work.

You have to wunderstand the relevant
surface area of each of these mneral phases and
that's difficult to characterize at present tine. So
that's the reason this additive approach which is a
nore determ nistic approach doesn't exactly produce
what we would like froma practical point of view at
this point in tinme.

As a result, we had this denonstration
project to illustrate the utility of the inverse
nodel i ng approach and in this project, we also
denonstrat ed t hrough col |l aboration with NRC staff the
incorporation of this into PA cal cul ati ons and dose
assessment was actually done and there's a section in
this NUREGreport where that is done and denonstr at ed.
So whereas our previous project we'd worked on, this
dat abase devel opnent for individual mneral phases,
here we took a natural system and we used this nore

engi neering approach to describe sorption as a
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function of chemstry and we showed | think quite
convincing that this approach can be appli ed.

|"mjust going to show a brief sunmary of
that work. These are chem cal concentration contour
plots for the Naturita site in 1999. Here you see
di ssol ved urani um concentrations in the aquifer that
this reach of aquifer here is about 2 kilonmeters in
space and here you see the area of contami nation in
1950, where the original contam nation, the source,
was to the aquifer.

Ph is relatively constant in the aquifer
and al kalinity however has a distribution simlar to
uranium and that's because there was a source of
al kalinity as they put either acid-|leeched or base-
| eeched tailings onto the | and surface and because of
the calcite in the subsurface material, this produced
al kalinity in the groundwater and has a distribution
somewhat simlar to the uraniumcontam nation. |If you
put together these pH values and these alkalinity
val ues, you get partial pressures of CO, of 1 to 10
percent. Renmenber | referred to earlier about the
importance of high partial pressures of CQ in
increasing the uraniumnobility and the calciumit
al so turns out is an inportant aspect of it and it's

controlled by the solubility of calcite.
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So now variable alkalinity 1is the
paranmeter that drives the need for a better nodel
adsorption than constant Kd at the site. So we
collected Naturita sediments, subsurface sedinents,
and studied the absorption of uranium over relevant
groundwat er conditions, not over a |arge cheni cal
space, but just over the range over which the
i nportant variabl es changed. And fromthat, we
calibrated a uranium sorption nodel, this inverse
nodel, and |I'm not going to describe that in detai
because | did that in June and it's in this NUREG
report that |'ve been assured that all of you have
read in the | ast week.

The cost for this nodel was not that great
which | think is an inportant point to make. The cost
of the research project was significant but you have
to remenber we were doing the entire thing, the field
characterization, the hydrology, the flow nodeling
everything. The devel opnment of this sorption nodel,
the cost was not a significant part of the project.

So then after devel oping a fl ow nodel, we
used this to sinulate uranium transport at the site
fromthe original area of contamnation. So this is
now going from-- This is a sinmulation. |'mnot sure

why the left side of the slide is being cut off for
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sone reason. But with the simulation, it runs from
thisis a 62 year sinulation fromthe begi nning of the
deposition of tailings on the | and surface and up here
we have the observed urani um concentrati ons and down
here we have the sinmul ated urani umconcentrations and
this is not doing any fitting here. W have taken the
fl ow nodel and we have applied the surface
conpl exati on nodel that we derived in the | aboratory.
So we are not trying to fit these observations.

Now the one thing that we did have to
estimate though is the source term W did not have
accurate source terns. So we made our best
estimations of those source ternms and that does
i nfluence the sinulated values. One thing that you
can see is we don't simulate the alkalinity perfectly
and that would affect our uranium sinulations.

But an inmportant thing to notice is over
here that we have a distribution of Kd values
predicted in the nodel. This is the distribution of
the Kd values after 62 years of transport and so
there's a spatial variation in the Kd values. The
reason for that is that the spatial variation is
chem stry. It's not due as I'll showin a mnute to
some variation in the sedi ment properti es.

In fact, the nodel we've developed is
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based on a | arge conposite sanple of uncontani nated

sedi ment that we did the adsorption experinments wth.

So we assuned in this nodel that all the sedinents in
this aqui fer are the sane and we get this variation in
Kd by about an order of nmgnitude which is because of

the spatial variation in chemstry in the aquifer and
this thing changes over tine. This is just a picture
at 62 years of transport.

So this is inportant 1is that sone
approaches to variation in Kd that |'ve seen being
consi dered for nucl ear wast e di sposal tal k about using
a bell curve or a normal distribution of Kd val ues.
But that loses if there are in fact chenica
gradients. That's not really an appropriate way to
sanple that distribution with Mnte Carlo (PH)
t echni ques and assune that it's anywhere on this bel
curve. This has spatial character and we have | ower
Kds where we have high alkalinity. At the Yucca
Mountain site for exanple, there is spatial changes in
al kalinity as you nove down gradient in that aquifer.

So that's a summary of the previous work
and now | ' mgoing to nove onto tal king about the
current project and nostly what |I'm going to talk
about today is that the couple geochem stry and fl ow

nodel i ng approaches that were used at the Naturita
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site have been witten up in detail in this NUREG
report that was published this year and then we are
also working on developnent of field-based Kd
val i dation techniques at the Naturita site in foll ow
up research and this NUREG a draft of this, will be
produced by February of next year.

l've made a few changes in ny
presentation. So the next few graphs are going to
appear at the end instead of where it is in your
handout. Wat we have in the NUREG 6871 is a
docunentation in detail of the reactive transport
code, RATEQ which was used for the Naturita nodeling
and was al so used by NRC staff to do the perfornmance
assessment cal cul ations that are in that NUREGreport.

So t he docunent ation of the NUREGis quite
dense. It's all about the paranmeters and the conputer
code itself. But the part that's probably nore
interesting is it has sinmulation setup in the
operational procedures. It has sone benchmark test
probl enms and sinmulation results for a wide variety of
transport scenarios. So | think the NUREG wi || be of
interest to those that are in the reactive transport
field.

|"mjust going to show a few sinmul ations

to give you the feel of what it can do. Sone of this
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material is not in the NUREG | showed you before

simulations for the period from 1930 to 2002 and in

t hose sinul ati ons we didn't knowthe source term But
here we're starting from present day conditions and
predicting forward using the flow nodel and our

i nverse nodel for uraniumsorption at the site.

So here we know the existing conditions.
W at |east have that part right and the source has
been renoved by the Departnent of Energy during 1996
to 1998. So the source has been renoved. As tine
goes by, we can find out whether our simulations did
well or now W'Ill all be dead by 100 years from now
of course but nmaybe in 20 years soneone will go back
and | ook at this.

The interesting thing here is that you see
that the dissolved uranium the high concentrations,
the peak concentrations, nove out of the aquifer
relatively quickly and that's because of the high
al kalinity associated with that peak and you see that
the alkalinity also noves out fairly quickly. But
what's retained as the alkalinity noves out, there's
atail to the dissolved uraniumand that | eaves a fair
anount of uraniumin the aquifer for a long period of
time well above the drinking water standard. This

woul d not be predicted by a constant Kd nodel which I

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

85

will show you in a second. WelIl, it could be
predi cted but in a way that does not then describe the
arrival of the peak concentration.

The inportant part of the surface
conpl exati on nodel conpared to constant Kd which |'1]
showin a second is that they differ in describingthe
arrival of the peak and they differ in the fact that
there's along tail that's sinulated with our nodeling
appr oach.

Here is a plot of the distribution of Kd
values in the field. One is based on taking
nmeasurenents across the field site, the dissolved
nmeasurenents, and then wusing our thernodynam c
sorption nodel (TSM to predict how nuch should Kd
vary and this is a cobble (PH) corrected Kd, how rmuch
should Kd vary as this chemstry varies and we get
this distribution and then we al so have contam nated
sedi ments that renove fromthe aqui fer and we neasure
actual Kd values for that material using the uranium
i sotopi ¢ exchange and for that we get a variation in
Kd.

Here we're looking at a groundwater
variation. Here we're |ooking at both a sedi nent and
groundwat er variation. So they produce different

distributions but the 50 percent probability is a
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val ue of about 0.26 for the Kd. |'mgoing to show
some sinulations of constant Kd using this 0.26 Kd
val ue.

Her e you can see the di fference i n urani um
distribution that's produced by the thernodynanic
conceptual nodel for sorption and the constant Kd
conceptual nodel for sorption using this average Kd
value. And it does what | was attenpting to describe
earlier that the thernodynanmi c sorption nodel has a
tail on the uranium novenent out of the aquifer and
the reason is that as the alkalinity noves out,
sorption becones stronger and at |ower uranium
concentrations, sorption beconmes stronger and the Kd
rises.

Al so because of the alkalinity, in fact,
this peak uranium concentration noves out faster in
the sorption nodel than it does in the constant Kd
nodel . This just shows that in fact these nodel
produce different results whether we believe this is
going to be a nore accurate representation than what's
actually going to happen. W don't think the cost of
getting there was nmuch hi gher than one we'd get from
determ ning a reasonable distribution of Kd val ues.
So we feel that this representation of sorption and

retardation in this way is a better nodeling approach
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for performance assessnent.

| " mgoing to skip this slide but basically
this shows for this particular observation point, |
guess I'mnot going to skip it because I'mgoing to
talk about it now, that how long it takes to get to
the drinking water standard which about 10 "' urani um
concentration and our nodel says that at this point
because of the tailingit's going to take 100 years to
get down to the drinking water standard. You have to
have very high Kd val ues, way above the average, to
get that value using a constant Kd and if you had
t hese high Kd val ues, then you would have a very bad
description of the novenent of the peak the bul k of
t he urani umout of the aquifer.

So now I'm going to talk a little bit
about sone of the independent tests we' ve done of the
nodel and this is going to get into sone of our
current research. Alittle bit of this has been
described in the Naturita NUREG report. 1'mgoing to
tal k about testing the nodel by putting uncontani nat ed
and/or contamnated sedinments in contact wth
groundwat er of vari able conposition fromthe Naturita
site and we're going to tal k about taking contani nat ed
sediments from the subsurface at Naturita, bringing

them to the lab and putting them under constant
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chem cal conditions.

W have done this work by suspendi ng both
Naturita sedinments and as |'lIl show you in a mnute
single mneral phases into wells in the Naturita
aqui fer which they have variable chemstry as |'ve
shown previously. The orange dots here show which
wells we were using. W have put the sedinents into
the wells for periods.

Initially we used three to 15 nonths but
we found no tine dependence whatsoever during this
time frame in the nmeasurenent of Kd val ues and now we
in fact use one nonth to equilibrate and we use
di al ysis bags. Here we were using a very snall mesh
bag that was able to contain the Naturita sedi nents.
But now we're using fairly small sized mneral phase
particles and we're using dialysis bags. So in this
case, we're using this |arge conposite  of
uncont am nat ed sedi nents and t herefore we had t he sane
sediment put into the wells and the only variable is
the groundwater chem stry. So the sedinment is the
sane.

And then we al so have anot her technique
where we take contam nated sedinments fromthe field
and we neasure as |'ve al ready nentioned Kd val ues by

usi ng the uranium isotopic exchange. These are the
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sane wells and now we have both the variation of
sedi rent and the variation of groundwater. So we can
conpare the relative inportance of those two
variations in Kd val ues.

This is a busy slide to |look at so let ne
just wal k you through it. First of all, we have Kd
plotted on a geonetric scale over here. NABS refers
to the uncontam nated conposite sedinent. So here we
had the same sedinment in all the wells. Over here,
we're using the actual sedinment fromthe surface. So
first just looking at this part of the graph here, we
see that Kd varies.

This shows the Kd variation across the
site. It varies by a factor of 22 to 25 fromthe
| onest Kd values up to the highest Kd values and if
you | ook you have the measured Kd val ue from putting
the sediment in the well and we have the nodel
predi cted Kd val ue fromour seni -nmechani stic sorption
nodel. W were testing the nodel here and we see we
got within a factor of two to three, about 2.5, was
the worst in predicting these Kd values. So we're
confortable with that degree of error.

MEMBER HI NZE: What's the source of that
error?

DR. DAVIS: The nodel is -- That's a good
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guestion. |I'mnot sure | can answer it but even in

the lab in calibrating the nodel to the |ab data, we
don't accurately predict every data point. The nodel
isasinplification. W tried to mnimze the nunber
of variables init. So we have -- | deliberately am
not showi ng the nodel because | showed it |ast June.

But what we have there i s we have about 100 dat apoints
and in our nodel, we have four variables where we try
to simulate all 100 datapoints.

The nodel does not sinulate every
dat apoi nt perfectly. So it represents the accuracy
of the nodel is one approach. You could say even in
the lab, but then you have consider maybe there are
ot her processes going on in the field and we want to
check whet her our nodel does a good job of descri bing
urani um sorption on the sedinents in the field not
just in a lab setting. There are bacteria in the
field. There's a possibility of precipitation
processes. There's aging. These are three to 15
nont hs.

MEMBER HINZE: |Is tenperature a concern?

DR. DAVIS: | don't believe it is. The
tenperature is different inthe lab than it is in the
field and the nodel is calibrated on lab data. |

haven't |ooked at that but tenperature could be a
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smal | part here. | know one thing you notice is that
the nodel is nore often under predicting than over
predicting. So there is sone systematic aspect to the
error and maybe tenperature is part of that and we
haven't | ooked at that.

MEMBER CLARKE: Can | ask a question just
to see if | wunderstand this slide? What is NABS
agai n?

DR. DAVIS: NABS, |I'msorry, that stands
for Naturita Aquifer Background Sedi nent.

MEMBER CLARKE: Ckay.

DR. DAVIS: That's our |large conposite of
uncont am nat ed sedi nent.

MEMBER CLARKE: So is it fair to conclude
that for those sanpl es you're putting contam nation on
to the sedinent.

DR DAVIS: Yes.

MEMBER CLARKE: For the other sanples,
you're taking it off.

DR. DAVIS: The other sanples, no. Wat
we're doing is for the neasured Kd we're going in the
| ab and we're doing isotopic exchange to determ ne.
We're using that as an estimate of how nuch absorbed
uraniumis on the sedinment. Wereas here we took the

uncont am nat ed sedi nent and it didn't have any urani um
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onit to begin with and so we | et uraniumadsorb on it
and then we extracted off with carbonate to determ ne
how much urani um adsorbed unto the sanpl e.

MEMBER CLARKE: Ckay. | was wondering if
these data would enable you to |ook at adsorption
versus desorption but in both cases you were | ooking
at adsorption apparently.

DR DAVIS. Wll, in effect isotopic
exchange you could say that you are incorporating
desorption into it because to get the isotopic
exchange you have to have desorption occur.

MEMBER CLARKE: Yes and where | was goi ng
is are you seeing any difference based on the age of
the sedinents to see contamnation tine if you will.

DR. DAVIS: Well, the overall effect here
is that fromthree to 15 nonths here we didn't see any
effect and this of course has been in contact for
decades. Now the errors are greater over on this side
but part of that, let me go on. Over here, we see
| arger errors than we do on this side and one of the
reasons is for these Mppin (PH 2, 3 and 4 wells we
know now whi ch we didn't know when we wote t he NUREG
report that uraniumreduction is occurring at those
| ocati ons.

W' ve neasured bacteria popul ati ons that
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are involved in reduction of wuranium There is
ferrous iron present inthe wells. So down here which
is at the downgrading end of the aquifer, there are
sub-oxi ¢ reduci ng conditions and we think that the
difference here is due to uranium4 precipitation
That occurs out in the sedinents and not in the well
because if you | ook over here we have the sanme wells
where we put the uncontam nated sedi mrent and we don't
see urani um reducti on.

W got good agreenent for these wells and
t hese condi ti ons when we j ust suspended uncont ani nat ed
sedinment inthem But if you dig up the sedinments you
find that there's nore uraniumthere than you expect
fromthe ground just neasuring urani umadsorption. |
need to nove on.

MEMBER VEI NER:  Yes. Pl ease.

DR DAVIS: Wen do | need to be finished
by?

MEMBER VEI NER: I n order to allow tinme for
guestions and because |'ve been asked to keep on
schedule, if you could finish up by about 11:15 a.m,
11: 20 a. m

DR. DAVIS: (kay.

MEMBER VEI NER: That woul d be great.

DR DAVIS: Al right. One interesting
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conclusion here is we can draw froml ooki ng at the two
different types of variationin this work. One is we
took that NAB sanple, the uncontam nated conposite
sanple and we put it into 17 wells and Kd varied by a
factor of 22. Then we took the contam nated sedi nments
and then we --

MEMBER WEI NER.  Excuse ne. That's a
variation over the site.

DR. DAVIS: That's a variation over the
site. Yes.

MEMBER WEI NER.  That's an aeri al .

DR. DAVIS: Yes. And then we took the
subsurface sedinments from14 | ocations in the aquifer
and we put themin one water in the |aboratory and
nmeasur ed Kd agai n by i sotopi c exchange and we only get
a factor of 2.5 variation in Kd.

So what that nmeans is that as far as the
variation of Kd across the site, we have spatially
vari abl e groundwater chemistry at this site is nore
important than variable sedinent conposition in
determning the Kd values. And actually, sir, that
points out another thing | forget in answering your
guestion is that our nodel assumes that the sedinment
is the sane throughout the aquifer and when we take

sediments fromdifferent | ocations and expose themto
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the sanme water, we do get sone variation in Kd val ue.
So t he sedi nents are not the same obvi ously t hr oughout
the aquifer. That's another.

MEMBER CLARKE: Are you disturbing the
sedi ments nuch when you take the sanples? |Is this a
factor that canme into this at all?

DR. DAVIS: | don't think so. W used air
drilling. These were just pulled off the auger
flight. As they cane out, there was no -- W didn't
add anything to themas we sanpled them So | don't
think so. Well, I will say that -- | don't want to
get off on that tangent. |[|'ll be running out of tine.

Now here in the current project, it calls
for us to test the database for single mneral phases
by exposing single mneral phases in these sane wells
and | ooki ng at their experinental Kd values and there
are published thernodynam c sorption nodels for these
phases. So we want to see how well those nodels do at
predicting Kd values and we're doing this in the
project wth kaolinite, guart z, hematite and
clinoptilite which is msspelled over her e.
Clinoptiliteis a zeolite mineral that's inmportant in
fracture filling mneral assenblage at the Yucca
Mountain site. So this now is going back to thinking

about t he dat abase approach where we m ght use sone of
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the existing nodels to predict Kd values. So this is
a way of testing themin the field.

Now here we have the results for
kaolinite. This shouldn't say sandbags. This should
be dialysis bags and we see that in the | ab we have
found since this was done that it required four days
to reach constant urani um concentrations when we put
kaolinite in a dialysis bag in a urani um bearing
solution. And in the field, we only nmeasured two days
and 30 days and it's obvious that two days wasn't | ong
enough to reach a steady adsorbed uranium
concentration on kaolinite.

Looki ng at the 30 day data, we have over
here nodel predicted Kd values. The nodel was
publ i shed by Tim Payne, et. al., in 2004. It goes
back to the Alligator River project when kaolinite was
studi ed as one of the m nerals phases in the Koongarr
deposit. And what you see is actually a not-very-good
agreenent between the nodel -predicted Kd val ues and
t he neasured Kd val ues. The nodel -predi cted Kd val ues
are generally in the order of magnitude or 1.5 orders
of magni tude too high

And | think in looking at the result the
reason is that Tim Payne only studies uranium

adsorption on the kaolinite and systenms equilibrated

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

97

with air. So he had no real variation of carbonate in
the system Here we're going out and putting that
kaolinite into groundwater that has partial pressures
of one to ten percent.

| think the nodel which does has a urani um
carbonat e conpl ex on the surface, it's just not a well
calibrated nodel because there were not enough
experimental data collected as a function of carbonate
concentration for uranium adsorption. So that shows
a problem | believe with that nodel. | believe our
neasured Kd val ues are actually closer to what shoul d
be correct and the nodel needs nore work.

This summari zes our work, where we stand
on our work with these ot her phases. W have finished
t he anal ysis of quartz and we found that the field Kds
is too snall to neasure and our nodel predicts that
Kds should be less than 0.1 in all the wells. So in
fact we have experinmental error here. W have to
separate the quartz fromthe groundwater and there's
always a little bit of entrained water. So we're not
going to be able to nmeasure very small Kd val ues by
t hi s met hod.

"1l show in a mnute why this happens
Because we did not expect this, we probably woul d not

have put quartz inthe fieldif we were expecting this
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lowa Kd value. But we didn't at the time. W put it
inthe field. It's also valuable because it shows
that uranium precipitation or some other uranium
accurrul ati on process is not occurring. W're able to
put quartz powder in these wells and not get much
urani um adsorption on them as predicted. So that's
good.

Hematite, we have finished the field
nmeasures but we don't have a | ab nodel yet to conpare
t hese neasurenents but we do get significant uranium
adsorption on the hematite. And the clinoptilite, the
field sanples were just retrieved | ast week.

These next two slides are inserted. They
are not in your handout. | wanted to describe why the
urani um adsorption is not occurring on the quartz
because | think this is an interesting result. The
reason i s that cal ci umdecreases urani umadsor ption on
guartz. We've neasured that and this is our nodel for
adsorption on quartz in the absence of calcium and
it's our nodel. The interesting thing was when we
started this work we would have predicted with this
nodel that calcium had no effect on uranium
adsorption. So in the interest of time, I"'mgoing to
have to go quickly here.

Just to point out that the reason that the
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reason that calcium does decrease the wuranium
adsorption and the reason it didn't adsorb on quartz
inthe Naturita aquifer is that we now understand t hat
t he maj or agueous speci es under these conditions is

this species here and this species is not in the NEA
dat abase and it's just not been as an accepted val ue
yet.

But the existence of the species has now
been proven with EXAFS spectroscopy and if you could
go back one slide. |If we put that species in the NEA
dat abase, here are our predictions of uranium
adsorption as a function of calcium They go right to
the data. So this is further proof that that species
probably exists and needs to be added to the NEA
dat abase.

This is inportant because this species
which are fairly certain exists is the nost inportant
aqueous species at the Naturita site at essentially
all the Untra (PH) sites and at Yucca Mountain. So
this is an inportant species to be thinking about
because it's not yet in the NEA database and it nakes
urani um nore nobil e.

The other nethod of study field base Kd
val i dati on we' ve been doing is our tracer tests at the

Naturita site. At one location, we put in a snal
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scale tracer test study site. This arrow was one
neter per scale. So we've been able to study
transport over a few neters and we've done two types
of tests, push-pull tests and uraniumm gration tests.

In the push-pull test, what we do is we
first punp up groundwat er and we change the chem stry
in some way and we change the chem stry in some way
and we add brom de as a tracer. W punp it back down
in the aquifer and then we wait for a period of tinme
and then we pull the groundwater back out and | ooked
at what has happened.

This shows a table of sone of the push-
pull tests that we've done. For sonme of these tests,
you see here although we're in a contam nated part of
t he aqui f er where t he anbi ent urani umconcentrationis
4 mcro-nolar in the groundwater. W' ve done several
tests where we add water with very little uranium The
anbient alkalinity here is about 8 and we've done
tests where we've put in less or nore alkalinity and
we've varied the tine before we do the pull part of
the test.

Here you see a result where we injected
| ow urani umconcentrations but the alkalinity was the
same as anbi ent and here is the brom de com ng back in

the pull. So this gives you, fromthis, you get an
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estimate of the m xing curve of anbient groundwater

with the tracer test groundwater. Over tine, you're

goi ng towards anmbient. At zero time, we just pull up
what we injected into the ground.

Now we i nj ected water into the ground with
zero uranium |If you use this mxing curve, you can
see here that fromjust mxing this is the dissolved
urani um concentration we would expect. But in fact,
we see fairly constant urani umconcentration and this
is an indication. This is 14 hours allowed between
push and pul | .

So what we see is the adsorbed uraniumis
able to bring this right back up to the anbi ent
concentration within that 14 hour period. Uranium
desorption occurs to bring it back to the anbient
concentration. This is consistent with what we expect
fromsorptionto do. |It's a fast reaction. W expect
it and there's enough adsorbed uraniumin the area of
t he aquifer that we expect it to bounce back up to the
anbi ent concentration and it does.

W do see though that there is a tine
dependence to it. If you only allow a half hour
before you start to pull, you don't get the ambient
concentration back. So the results | showed on the

previous slide were these for the 14 hours all owed
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bet ween push and pull. Wth only a half hour, you
have a | ot of desorption that has occurred but not
enough to bring it back up to the anbient
concentration. Desorption is not instantaneous but
it's fast.

Here we show results of varyi ng
alkalinity. In this test, we had the anbi ent
al kalinity and the 14 hours of drift that |'ve already
showed you before. Over here, we had higher
al kalinity in the 14 hours of drift and you see that
if you put higher alkalinity into the water you get
much hi gher wuranium concentrations in anbient and
again this 1is because of desorption. Adding
al kalinity tothe groundwater, it desorbs uraniumfrom
the sedinents because you have a hi gher carbonate
concentration in the water. This is what we expect
from our sorption nodel

Here we cone to our intention of doing
these types of experinments which is to test our
sorption nodel against the results. Here is our
predi ctions of what woul d happen in the systens
conpared to the experinmental data.

And what we have found is we don't get a
perfect description and one of the reasons is that we

feel one of the problems is, and | don't want to go
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into all of these nunbers because | don't have tine,
what we're doing is pushing water in at about 100
neters per day type velocity and during that tine, we
push this water in, and during that time, we don't
really have |l ocal equilibrium

So this is our problemw th nodeling is
that we assune equilibrium The fact that we don't
get exact results, we think the lack of agreenent
bet ween these results and the experinental data has to
do with the disturbance to equilibrium that occurs
during the push part of the tracer test itself and we
haven't figured out howto nodel that yet. Push/pul
tests are probably better for nodeling desorption
kinetics under field conditions than just nodeling
only the equilibrium looking only at the equilibrium
nodel .

Just a couple nore mnutes here. Go
forward two slide please. The other type of tests
that we've been doing are natural gradient types of
tests where we put agai n amended groundwater into the
systemwith a brom de tracer and then we look at its
breakt hrough at 1.5 neters down gradi ent and there are
the results |I'm going to show. These are done by
t aki ng observations for a period of three weeks. It

takes about five days for the nonreactive tracer
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brom de to travel the 1.5 neters.

Thi s shows results for three tracer tests.
The first one where we put in very |ow radi um water
and but this also has |ower alkalinity than anbient.
But what you see here in the blue is the bron de
breaki ng through. It takes about six days to reach
its peak concentration and the uraniumthat's shown in
t hese bl ack squares is dropping down. But it should
drop down to zero because this goes up to the ful
brom de concentration injected and there was no
uraniumin the injected water. It doesn't drop down
to zero and the reason i s that uraniumis desorbing as
it travels that 1.5 neters to get to the observation
wel | .

Down here we have a second type of
injection where we put in water with an anbient
urani umconcentration but very lowal kalinity and here
we get a dip in uranium concentration also. But
unlike this one where we're | ooking at urani um
desorption, here we're | ooking at urani umadsorption,
depleting the water as it passes through here because
it have a very low alkalinity. In the third
injection, we've increased alkalinity and we see a
rise in wuraniumconcentrations as it passes the

observation well due to urani um desorption.
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Again we're going to ook at the ability
of our nodel to predict these change in the field.
Basically we use brom de the calibrate the transport
framers

The next series of three slides just shows
t he agreenment between our nodel and the experinmental
observations. One thing we're not assimlating for
some reason is the arrival of the alkalinity is
slightly delayed behind -- | mean the observations
showit's slightly del ayed behind the nodel and in the
nodel we have alkalinity. W expect it to be
essentially a conservative species. W are going to
have to | ook at the kinetics of calcite precipitation
to get this slide retardation into the nodel and we
haven't done that yet.

Because the alkalinity arrives a little
|ate, we see that the uraniumalso arrives a little
late and it should arrive at the sanme place as the
high peak in alkalinity and it does. So there's a
smal | part of this which we don't feel has to do with
our adsorption nodel. It has to do with calcite
precipitation and di ssol ution kinetics.

Here we see the case where we i njected | ow
al kalinity and we have urani um adsorption occurring

and here we do a pretty good description of the change
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i n uraniumconcentration, a drop due to adsorption and
even the little peak here at the end which is due to
desorption as the high alkalinity water cones back

This one we don't do as well descri bing.
W're not quite sure why yet. It seens to have
something again to do with a strange breakthrough in
al kalinity conpared to our nodel i ng approach. So this
tracer test we've repeated but we don't yet have the
results for that.

So finally, just to give you an idea of
what el se we are working on and where we're going in
the remai nder of our project. W are well along in
this task here. W are developing and are going to
denonstrate an inverse sorption nodel for uranium on
usi ng subsurface sedi nent on the 40-M | e Wash aqui fer
in Nevada. This is the downgrading fromthe Yucca
Mountain site.

W are al so devel opi ng and denonstrating
inverse sorption nodels from neptunium5 adsorption
onto Naturita sedinments and nickel adsorption onto
sedinments. In a very different investigation, we are
goi ng t o be studyi ng what conditions can result in the
oxi dation of iodide by either manganese oxi des or
nitrate and we are going to be studying iodide

transports trying to find the reactivities of iodide
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in an aquifer in Cape Cod.

This is a broad conclusion. [It's not just
about our current research and results but includes
what we've learned from the Naturita site that we
think the current reactive transport nodels could
easily accommpdate the surface conpl exation concept
and that wusing the inverse nodel it's not too
expensive to calibrate such a nodel for a field site.
Therefore, at | east froma conput ati onal point of view
and expense poi nt of view, we don't think the constant
Kd concept is really required to describe retardation
of radionucli des.

W think that this inverse nodeling
approach can reduce uncertainty. W' ve al so concl uded
at the Naturita site at | east that spatial variability
of groundwater chenical conditions is nore than the
variability of the geochem cal properties of the
sedi nents on the col ori meter scal e and we' ve al so seen
this at the Cape Cod site and other studi es and when
you tal k about variability of sedi ment properties, of
course you have to be sensitive to whether you nove
from one geologic formation to another. Cbviously
that's going to be very different. But within
aquifers at the colorineter scale, things actually

probably don't produce Kd variations | arger than about
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a factor to 2 to 3.

Finally as | talked about earlier,
predi cti ons based on a range of constant Kd val ues do
not al ways bracket sinulations results that came with
this inverse surface conplexation nodeling approach
and random sanpling of a Kd distribution nay overl ook
spatial character of that distribution that s
important in transport sinulations. So thank you very
much and |'I| take questions.

MEMBER VEI NER: Thank you very nuch for a
very illum nating discussion. W have a few n nutes
for questions. Dr. Hinze

MEMBER HI NZE: Few. He covered a | ot of
territory for some of us that are not really chem sts.
Let ne ask you a broad question. Cinmate change. How
much shoul d we be concerned about change of Kds with
climat e change that m ght be associated with the range
fromthe last glacial maximumto today? See. | got
back at you

DR. DAVIS: Yes, you did. Wwll, of
cour se, it's going to wvary wth individual
radi onucl i des and where they are. | wish | could know
what partial pressure of carbon dioxide change that
you' re tal king about.

VMEMBER HI NZE: |''mnot sure that we know
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t hat .

DR. DAVIS: Yes. But we mght try to put
some bounds on it and then | could answer your
guestion. If | could get back to you.

MEMBER HI NZE:  Yes.

DR. DAVIS: But it's probably going to
af fect urani um nore and neptuni um nore than anyt hi ng
else of relevance to high-level nuclear waste
di sposal

MEMBER HINZE: Dr. Davis, this is really
a very inportant question as we see the revision of
Part 63 and 197. Let ne just ask one nore quick
guestion. And if you could get back to us, that
really would be great. You can give sonme kind of
boundary conditions insight. The uncertainties that
we hear about in Kds, do | assune from what we've
heard here today that this is not an uncertainty in
Kds but this is just different chem stry?

DR. DAVIS. Can you el aborate on the
uncertainty in Kds that you' ve heard about?

MEMBER HI NZE: Well, like neptuniumis a
classic which has wuncertainties in the Kds as |
understand it. |Is that just because one has not
considered the chemistry, the alkalinity, in these

nmeasur enent s?

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

110
DR. DAVI S: | think that sone of the work

that |'ve seen by the Departnent of Energy they are
considering the alkalinity. So historically |I would
say al kalinity has been a bi g probl emin under st andi ng
Kd values. | think as | understand what the DCE does
now t hey are considering higher alkalinity values in
devel oping their Kd values. But what | think | object
toalittle bit inthereis that the way they then use
the variation. They sanple randomy rather than
considering spatially where are the high alkalinity
val ues in the aquifer.

MEMBER HI NZE: So they handle it
probabilistically rather than determ nistically.

DR DAVIS. The alkalinity variation, yes.

MEMBER HI NZE: Right. Thank you.

MEMBER VWEI NER:  Allen? Jin®

MEMBER CLARKE: Just a quick one. |
agree. That was a very interesting presentation.
Thank you for that and |'messentially interested in
your work on sorption versus desorption. One of the
things | wanted to nention and | know you're wel
aware of this is that another process that gives you
long tails especially if you have contanmi nation that's
exi sted for sone tine is diffusion where the materi al

actual ly penetrates, al owperneability under the rock
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matrix or organic matter or whatever it is. And we
see i n punp-and-treat systens often the concentration
going down fairly rapidly and then tailing off and
t hen when you shut off the punps it rebounds which is
another indication that there's a nmass transport
limted process going on. | wonder if you think
that's a factor in some of this or it needs to be
addressed at sone point.

DR. DAVIS: It is certainly a factor at a
lot of field sites and it's been well denobnstrated
that it's a factor. W have been lucky at this site,
the Naturita site and also the Cape Cod site that
we've studied a lot that it's not a factor and that
may be partly -- Well, it's due to two things, the
relative ease with which uranium and zi nc desorb and
the fact that we don't really have, we're not really
studying aquifers where diffusion is an inportant
process froma physical point of viewin terns of the
physi cal characteristics of the sedinents. But there
are a |l ot of systens where diffusion is inportant and
certainly in the presentations |I've seen about Yucca
Mountain in the part that's above the groundwater
table diffusion is inportant.

MEMBER CLARKE: Thank you.

MEMBER VEINER: |'m going to ask anot her
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very general question. Know ng how Kd is introduced
into performance assessnent, how woul d you introduce
this nodel into a performance assessnent cal cul ati on,
into the TPA, for exanple?

DR. DAVIS: How would you introduce it?

MEMBER WEI NER: What would you do to
change the way that Kd are wused in perfornmance
assessment now? Wuld you sanple at various sites?
How woul d you do it to take into account things |ike
the spatial variability, things |like the dependence on
other factors? The fact that Kd is clearly not a
const ant ?

DR. DAVIS: | think you have to sinplify
things. You have to break the physical system down
i nto bl ocks that have different properties and within
a particular block, physical block, you're going to
t hen have to probably assune a particular alkalinity
value. So you can through using this type of node
use this as a Kd predictor for those bl ocks which runs
as a separate sub-routine. The issue is how many
bl ocks can you handle in a performance assessnent
before it sinply becones unwi eldy and do you have
enough data from your field system to populate the
paranmeters? So | don't think is incorporating the

sorption nodel. The difficulty is nore about field
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characterization than anything el se.

MEMBER VEEI NER: | just have one nore. How
wel | does your work apply to the other actinides
particul arly neptunium plutoniunf

DR. DAVIS: This work is very relevant to
nept uni um

MEMBER VEI NER: I n other words, you could
make the sane kind, do the sane sort of experinental
work with neptuniumin the | aboratory. You could get
simlar variations dependence on the Kds for
nept uni um

DR DAVIS: Yes.

MEMBER WVEINER: Are you contenpl ating
doing that, Bill? |Is that under consideration?

MR OIT: Jimcan tell you what's in the
project right now | can't. |'mnot the project
manager. | look at it in a broader view.

DR. DAVIS: W are doing work with
neptunium as | nentioned for the Naturita sedinents
and al so at the Sout hwest Research Institute the NRC
is supporting doing work. Well, they're doing
nept uni um adsorption neasurenments on 40-Mle Wsh
sedi ments, the sane one we are doing uranium But |I'm
not sure what nodel i ng approach they're going to use.

MEMBER VEI NER: Does anyone on the staff?
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Yes. But you'd better be quick because |I'm under pain
of deat h.

MR. HAMDAN:. Just one qui ck questi on.

MEMBER CLARKE: Yes, you are.

MR. HAMDAN:. Jim vyour first conclusion,
use of the concept of the constant Kd concept is no
| onger required. Because as you nentioned chem stry
has a major inpact on the adsorption, the question
really is constant Kd is -

DR DAVIS: Is it what?

MR. HAVDAN. To predict what's going to
happen especi al |l y when you' re tal ki ng about |long tinme
peri ods.

DR DAVIS: I'mstill not sure |
under stand t he questi on.

MR. HAVMDAN. The question is you talk
about whether the Kd concept is required or not
required.

DR DAVIS: Yes.

MR. HAMDAN: The nore inportant question
to us is whether a constant Kd is adequate to predict
the future especially since over time chemstry is
going to change and with the changi ng chem stry.

DR. DAVIS: kay. Wat you can use this

nodel i ng approach to do is if we can nmake estinates

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

115

for how nuch chem stry is going to change over tineg,
that's the critical part. But that's the answer to
your questionis that if you define hownmuch chem stry
or give your best guess of how nuch chemistry wll
change or use experts to tell you how nuch the
chem stry will change, then you can nake predictions
of how nmuch the Kd is going to change over tinme and
then you can decide I'm only with the constant Kd
because it's not going to change that nuch

MR. HAMDAN: That's fine but the point |I'm
trying to make is part of your conclusion should be
t hat ot her question.

DR. DAVIS: Yes.

MR. HAMDAN. As how ultinately we want
adequat e procedures or concepts or nmethods to get us
where we want to go and that's the question that needs
to be addressed. To me, it's not the question
whet her the constant Kd is required or not. That's
for the --

DR. DAVIS. The other way to look at it is
that you can isolate which radionuclides we need to
focus on and for Yucca Muntain, neptunium is
obviously a very inportant radi onuclide. So maybe we
need to focus on not using a constant Kd for neptuni um

as opposed to all the other radionuclides if that's
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t he nost inportant one.

MEMBER VEI NER: Thank you, Jim and thank
you for rushing through and staying within the tine
scale. I'mgoing to cut this off now because the Vice
Chairman is | ooking daggers at me saying we have to
quit. So thanks very much and |I'm sure you' d be happy
to answer questions if people cone back to you with
t hem

DR DAVIS: Yes.

MEMBER VEI NER:  Thanks agai n.

VI CE CHAI RMAN CROFF:  Thank you very nuch
for an interesting presentation. Wth that, we're
going to adjourn into lunch. W're going to be back
here at 12:30 p. m

(Whereupon, at 11:38 a.m, the above-
entitled matter recessed to reconvene at 1: 00 p.m the

same day.)
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