Official Transcript of Proceedings

NUCLEAR REGULATORY COMMISSION

Title: Advisory Committee on Nuclear Waste
151st Meeting

Docket Number:  (not applicable)

Location: Rockville, Maryland
Date: Wednesday, June 23, 2004
Work Order No.:  NRC-1547 Pages 1-226

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



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

UNI TED STATES OF AMERI CA
NUCLEAR REGULATCRY COWM SSI ON
+ + 4+ + +
151ST MEETI NG
ADVI SORY COW TTEE ON NUCLEAR WASTE
( ACNWY
+ + 4+ + +
TUESDAY, JUNE 22, 2004

+ + 4+ + +

ROCKVI LLE, MARYLAND

+ + 4+ + +

The Advisory Conmittee nmet at 10: 00 a. m
at the Nucl ear Regul atory Commi ssion, Two White Flint
North, Room T2B3, 11545 Rockville Pike, Mchael T.
Ryan, Acting Chairman, presiding.

COW TTEE MEMBERS:

M CHAEL T. RYAN Acti ng Chairman
JAVES CLARKE Consul t ant
ALLEN G CROFF I nvi ted Expert

GEORGE M HORNBERGER Menber

RUTH F. WEI NER Menber

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

ACNW STAFF PRESENT:

JOHN T. LARKINS, Executive Director

NElI L COLEMAN

HOMRD J. LARSON, Designated Federal Oficia
M CHAEL LEE

GEOCSPHERE TRANSPORT WORKI NG GROUP:

JAMES DAVIS, U.S. Ceol ogical Survey

Rl CHARD PARI ZEK, Pennsylvania State University,
NWRB nmenber

DONALD SHETTEL, GCeoscience Managenent Institute, via
vi deoconf er ence

I NES TRI AY, U.S. Departnent of Energy

ALSO PRESENT:

ROBERT ANDREWS, U.S. Department of Energy

Bl LL ARNOLD, Sandi a National Laboratory, Bechtel
SAl C Conpany

PAUL BERTETTI, Center for Nuclear Waste Regul atory
Anal ysi s

ANDY CAMPBELL, NMsS

KEI TH COVPTON, NMSS

TI M McCARTI N, NVBS

JAMES W NTERLE, Center for Nucl ear Waste Regul atory

Anal ysi 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

| -N-D-E- X
Agenda Item Page
Opening Staterment . . . . . . . . . . . . . . . . 4

NRC s Performance Assessnent and Ri sk
Per spective . . . . . . . . . . . . . . . . b

Present ati ons

Don Shettel, State of Nevada . . . . . . 58
Tom Buqo, Nye Co., NV . . . . . . . . . . 79
Dal e Hammernei ster, Nyc Co., NV . . . . . 96
Les Bradshaw, Nye Co., NV . . . . . . . . 123

Wr ki ng Group Roundt abl e Panel Di scussion on

Geosphere Transport

Ri chard Parizek, Penn State Univ. . . . . 169
Ines Triay, USDCE . . . . . . . . . . . 181
Conmittee Sunmary and Di scussion . . . . . . . 184
Adjourn . . . . . . . . . . . . . . . . . . . . 226

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

P-ROGEEDI-NGS
(9:01 a.m)

ACTI NG CHAI RMAN RYAN: The neeting w |
cone to order. This is the second day of the 151st
nmeeting of the Advisory Conmittee on Nucl ear Waste.

My nane i s M chael Ryan, Vice Chairman of
the ACNW Chairman John Garrick is unable to attend.

The other menbers of the conmittee are
present: CGeorge Hornberger and Ruth Winer. Also
present are consultants Allen Croff and Jim d arKke.

During today's neeting the commttee will
conti nue the wor ki ng group on the geosphere transport
of radi onuclides at the proposed Yucca Munt ai n hi gh-
| evel waste repository.

Neil Coleman is the designated federa
official for today's initial session.

The neeting 1is being conducted in
accordance with the provision of the Federal Advisory
Conmttee Act. W have received no witten conments
or requests for time to nake oral statenments from
menbers of the public regarding today's sessions.
Shoul d anyone wi sh to address the commttee, please
make t heir wi shes known to one of the commttee staff.

It is requested that the speakers use one

of the mcrophones, identify thenselves, and speak
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with sufficient clarity and vol une so that they can be
readi |y heard.

Wthout further ado, I will turn over the
nmeeting to our working group neeting chairman, George
Hor nber ger ..

MEMBER HORNBERGER: Thank you, M ke. As
M ke said, we are going to continue our di scussion on
t he geosphere activities. Yesterday we heard a |l ot of
t he detail ed presentations fromboth the NRC peopl e,
DCE people, and, of course, we had Jim Davis'
presentation to kick us off. So we tal ked a | ot about
t he geochem stry and t he hydr ogeol ogy of the site, and
today we will continue hearing from several other
peopl e.

Qur first presenter, though, is onthe NRC
per f ormance assessnent and t he ri sk perspective, which
is | think a sonmewhat broader overview of how these
things -- how this scientific information gets fed
into an assessnent. And TimMCartin is going to do
t hat presentati on.

MR, M CARTI N: Center, you may want to
consi der goi ng on nute.

(Laughter.)

Yes. Today |'Ill be giving a perspective

on the performance assessnment and ri sk fromNRC s and
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the Center's standpoint. | would |like to point out a
couple of things before | begin. | would like to
acknow edge Sam Nal | uswam , who hel ped ne do sonme of
t he conputer simulations that I'll be tal ki ng about.

Before | begin, | would like to make two
introductory statements. One would be that, as |
al luded to yesterday, thisis a-- in the last couple
of years the NRC has done a lot interms of trying to
conmuni cate our results and a very i nportant aspect of
t he perfornmance assessmnent.

Yest erday Center staff presented sone of
the technical aspects of the nodeling. \Wat we've
| earned in the last two, three years, or so, and have
tried toinprove is our capability to use perfornmance
assessnment as a tool to understand the processes and
i mportant features rel ated to Yucca Mountai n, but al so
conmuni cate that to other people.

And | think that's an extrenely i nportant
part, that oftentinmes | think prior to that we would
come in, and maybe we'd present dose curves, we'd
present a lot of information. And 1'I1l attribute
Geor ge Hornberger a coupl e of years ago nmaki ng a very
sinple statenent tous. | see all of that. | see the
nunbers. \Wat does it nean?

| don't think we had a good answer to t hat
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7
very sinple justified question, and we' ve been trying
to present information in a way that not only for our
--internally, for ourselves to assi st our review, but

externally to other people to help get suggestions
back. And over the last couple of years in various
presentations, we've gotten a lot of helpful

suggestions, be it from ACNW NWRB, the Nationa

Acadeny of Sciences, where we've presented sonme of
this information. And this is an evol ution.

Some of you will notice sonme of these
slides are repeats. And |I'mjust giving a background
to show how we got there. There is additional
informati on that we haven't presented before that |
think will be useful to see this evolution. But |
woul d say -- and then that gets to NRC s i ndependent
role.

And | think our independent role has at
| east two primary factors toit. One was what you saw
yest erday -- devel opnent of nodel s for the performance
assessnment code, understanding the processes froma
very techni cal standpoint.

The other part today -- | won't really be
tal king much, if any, about the nodels as nuch as
presenting the information. VWhat are the nodels

telling us? And it's what | would prefer to | ook on
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using performance assessnent as a tool, and that
really is why we have our independent role in
devel oping a performance assessnent is to help us

probe and review DOE s performance assessmnent.

In regards to i ndependence, | woul d hope
-- and I'mgoing to say this just because it -- no one
shoul d get the inpression that, well, gee, maybe al

DOE has to do i s take NRC s nodel , because, oh, that's
what the NRC believes, run that, and if it shows
conpl i ance t hey' re done, because we' re al ready sayi ng,
"Oh, here is the way to do it."

Not hi ng coul d be further fromthe truth.
VWhat we devel op i n the perfornmance assessnent i s a way
to hel p us probe DOE' s nodels. W aren't saying this
istheright way todoit. It is a way we' ve done to
hel p us probe DOE. DCE has to denonstrate the safety,
and we will use this tool to hel p us understand what
DCE i s doi ng.

Clearly, we're putting in our performance
assessnment code, scientific fornulas, processes that
we believe are credible for Yucca Muntain. But
t here' s not hingin our performance assessnent code, as
both Paul Bertetti and JimWnterle pointed out, that
shoul d denote regul atory acceptance. And all of that

work, be it the developnent of the nodels,
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under standi ng of results, as you'll see is a way for
us to get ready to do our independent eval uation of
t he Department of Energy.

And with that, let me go to the first
slide. And as way of an outline, I will talk first
about -- give some idea of what we nmean by risk-
informed approach, talk about the performance
assessnment for the saturated zone, and then
under st andi ng t he saturated zone i n the context of the
risk insights the way we -- one way to |ook at the
resul ts.

There are nmany ways to |ook at the
results. Here is one way that we're -- for today we
think is useful for understanding and putting into
context sone of the features, events, and processes
related to the saturated zone, especially with respect
to retardation.

Next sli de.

In terms of the principles of a risk-
i nformed approach, clearly we first start with a
guantitative understandi ng of performance. Certainly
what can happen, how likely it is to occur, and what
are the consequences if it occurs? Andthat's rel ated
to the requirenents for post-closure safety. The

requi rements for post-closure safety are nultiple
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barriers, the dose Iimts in groundwater protection.

Wth respect to the dose limts --
everyone, that is the quantitative neasure we have.
And | woul d say early on the nost di sappointing part
in our -- of getting comments back on our proposed
rule for Yucca Muntain was an inplication that we
woul d merely run a performance assessnent. The dose
iseither -- comngout iseither belowl5 mlliremor
above. Below 15 milliremyou get a license; above 15
mlliremyou don't. And that's it.

That is not our role. | would say -- and
|"ve said this beforein a couple of different foruns.
The performance assessnent wi ||l produce a dose. Let's
say, whatever, it's two mllirem | have absolutely

no basis for knowi ng whether | should believe that

nunber or not. Two millirem No one goes out in the
field and nmeasures two mllirem |It's a future dose
esti mat e.

| don't have a sense of why | shoul d have
confidence in that nunmber. | believe that gets to
nmul tiple barriers.

And | know -- going back to yesterday, |
know At ef El zeftawy brought up the i ssue that NRC had
wal ked away from certain requirenents in Part 60.

There were subsystem requirements, a |limt on
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groundwater travel tinme, alimt on the waste package
lifetime, and a Ilimt on releases that were
gquantitative limts. Those limts were there to
provi de confi dence that, i ndeed, that overall dose --
or at that tinme an integrated rel ease nunber was net.

Over the years of tryingto understand how
to inplenent those subsystem requirenments the NRC
found they did not give confidence that the overal
performance objective was net. And, in fact,
cul mnating inthe Nati onal Acadeny of Sci ences report
on t he Yucca Mount ai n st andards, they advi sed agai nst
the inposition of subsystemrequirenents.

Wl |, howdo we get that confidence? It's
through the nmultiple barrier requirenent. And the
regul ation, while not giving a quantitative val ue,
requires the Department of Energy to identify the
barriers, discuss their capabilities, and present the
techni cal basis for those capabilities. And it's in
t he context of the barriers that you' re understandi ng
how t hese barriers contribute to safety.

And as | go through ny talk, I think I'l]
show how under st andi ng how the various barriers the
Departnent of Energy is taking credit for gives us
t hat confidence and understanding that indeed that

dose Iimt is met. And that's very inportant, and
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that | can't stress enough.

W may not have a quantitative limt, but
| believe that the understanding of nmultiple barriers
and their contributionis howyou repl ace that neeting
a quantitative limt with the -- providing you that
confidence that indeed the dose limts are net.

In that regard, there's a variety of
anal yses to assist that understanding. The overall
performance value, that dose |limt is certainly
cal cul at ed. As | said, it is calculated. You
certainly want to understand howthat dose varies with
di fferent assunptions, etcetera.

But ultimately | think the internedi ate
results, things like how long is the waste package
estimated to survive, what is the transport -- the
delay ti me of certai nradi onuclides, understandi ngthe
different pieces of the repository system that
ultimately provide that confidence in the overall
per f or mance.

And 1'll talk quite a bit about that, and
there are certainly sensitivity uncertainty anal yses
to allow you to understand, point to what things
really matter. Were do | want to bore in in ny
revi ew?

Next slide?
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The objectives of that risk-inforned
approach where we use the overall performance, the
i nternedi ate results, sensitivity uncertainty
anal yses, we want to identify those paraneters,
nodel s, and assunptions that are nost relevant to
neeti ng t he performance obj ectives. W certainly want
to identify inportant uncertainties. \ere is the
variation in performance nost significant?

And we would focus our review in key
areas. We certainly want to | ook at risk dilution.
One, it's not -- as you saw Paul showw th the -- sone
of the Kd's, with the nore recent approach, the
variation in Kd narrow.

There i s a concern, of course, with -- one
m ght say for sake of conservatism "I1'll make ny Kd
range very broad" and run the performnce assessnent

with a very broad range as a conservative approach.

That may be prone to risk dilution. You tend to
spread out the peaks. And in ternms of what the
overall rmean dose estimate is, you could be

arbitrarily making it | ower by i ncreasing that range.

And so there are i ssues that we woul d | ook
at in ternms of the performance assessment to
under st and how assunptions rel ate back to that final

dose esti mate.
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Certainly, there is a possibility for
i nappropri ate conservati sm where you say, "I'Il be
very conservative in this particular part, this
particul ar subsystem"™ And, actually, the net effect
isthat it inproves performance, and so you'rereally

not being conservative.

And 1'll give a -- and I' mnot suggesting
anyone is doing this, but 1'll give an exanple of --
let's say, "Well, let me make the infiltration 1,000
times higher." | get a neter of water per year going

into the repository. Okay. \What that mght do in
terns of the water chem stry on t he wast e package, you
are now flushing off any del eterious salt deposit or
everything. You have a very cl ean waste package.

So it lasts forever. Yes, it's
conservative with respect totheinfiltration amunt,
but it may inappropriately give you a result that
indeed you'll never have any significant salt
deposi ts. You have nice water -- washing off the
waste container. And |I'm not suggesting anyone is
doi ng that, but the performance assessnent has a | ot
of attributes. There's a |ot of subnodels.

And  part of the NRC review is
understanding how these nodels interact with one

anot her and maeki ng sure there aren't assunpti ons nmade
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in one part that |lead to non-conservative results.

Next sl i de.

Wth that, that was alittle bit onthe --
sort of what risk-informed -- our approach w Il entail
in a very succinct way. Wth respect to the risk
insights, Keith Conpton talked to these earlier in
terms of our current understanding that we've put
forward i n our publication. W had retardation of the
al luviumas a high significance. Thisis wth respect
to the saturated zone.

Matri x di ffusion, coll oidal transport, and
the length of the alluvium flow path were all of
mediumsignificance. And I'll talk alittle bit nore
about that in the subsequent slides.

Next slide.

In terns of understandi ng saturated zone
performance, one of the things we've noted, that in
terns of gettingriskinsight it's extrenely inportant
to Il ook at the inventory involved, then |ook at the
identification of the barriers, but that also is in
rel ationship totheinventory. Youdon't want to | ose
si ght of t hat, and certainly consider t he
uncertainties. And all of that you'll see in ny
subsequent sl i des.

Next sli de?
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In terms of the radionuclide inventory,
why is it so inportant? |If | look at this slide,
realize thereis alot of nunbers. However, if I | ook
at the percent of the inventory for anericium 241, you
can see it's 54 percent of the inventory. Nowthat's
at 1,000 years. It will vary over tine, obviously,
because of decay.

Pl utonium 25 percent, 18 percent. You
can qui ckly see that alarge fraction of the inventory
of the repository is tied up in a few radi onucli des.

There are ot her radi onucl i des.
Technetium .7 percent; iodine, .002 percent. If we
| ooked at performance assessnments today, generally
it's iodineandtechnetiumthat cause the dose. These
are nobile radionuclides. They are generally
considered to be unretarded in geol ogi c nedi a.

But if you look at the percent of the
inventory, it is a very small fraction of the
inventory. |If you | ook at the inventory wei ghted by
its dose conversion factor in that how nuch -- what's
the effectiveness in causing radiological harm a
nuclide |i ke technetiumis even far | ess a percent age
in terns of radiological harm

You're looking at for both iodine and

technetiuml ess than a thousandth of one percent. So
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in ternms of, yes, iodine and technetium we do see
t hose radionucli des. It's not the bulk of the
i nventory.

Froman NRCrevi ew st andpoi nt, we woul d be
| ooking at a very -- we woul d not be doing our job, in
my opinion, if we focused on iodine and technetium
| ess than one-thousandth of one percent of the
radi ol ogi cal hazard that's there. Doing a good job
just on technetiumand i odi ne doesn't really say nuch
about safety -- the safety of the repository.

There i s what's happeni ng here with t hese
radi onuclides. It's an inportant part of the review.
You want to make sure, in general, these never get
out. Well, that's conforting. But | think in terns
of our review, when |ooking at the potential
radi ol ogi cal hazard, you sure want to know, well, why
are we assumng they're not getting out?

Wat are the processes affecting those?
Not so nmuch we want to -- we see i odi ne and techneti um
getting out. Wiy aren't they getting out? And that's
part of this risk-informed. You want to understand
t he hazard. You would not want to just focus on
i odi ne and technetium

Next slide. Inthat previous slide, |I had

20 or so radionuclides that are conmonly there. If
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you'll notice, one of the radionuclides -- and it
m ght have been the anericium-- has a half-life of
430 years, arelatively short half-life. | was asked

i f, indeed, that particul ar display of the percent of
the inventory was being skewed inappropriately by
short half-life radi onuclides.

So | opted to do -- here's another slide
depi cting the sane anpunt of information, but I have
excluded fromthe inventory everything with a half-
life less than 10,000 years. So these are the
nuclides with half-lives greater than 10,000 years.
And as you can see, actually it's fairly dom nated --
well, it is dom nated by one plutonium |In fact, the
radi ol ogi cal hazard is 99.5 percent.

Technetiumisalittlenoresignificant in
terms of the inventory. The radiological hazard is
still just two-thousandths of one percent. Neptunium
got alittle higher. But in general, you' re seeing a
sim | ar kind of behavior that actual |y pl utonium even
for the radionuclides with half-lives greater than
10, 000, which is still a very dom nant aspect.

Next sl i de.

And why is that inmportant? If we | ook at
--and this is just a -- a sonmewhat typical plot. |If

we | ooked at releases from a waste package, you can
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see that indeed the anericium in ternms of what gets
out of the waste package, isrelativelylargerelative
to iodine/technetium Neptunium is a little bit
| arger, but you can see the plutoniunifanericiun
neptunium internms of what gets out, is significantly
|arger than iodine and technetium which is no
surprise giventhe relative anounts in the inventory.

Go to the next slide -- the question is:

what' s rel eased fromthe geol ogi c setting? | usedthe

same scal e just because it -- 1 didn't want to distort
t hi ngs. But you can see the neptuniunl americiunt
pl utonium -- you can't -- well, you can't see them

But, trust nme, they're all zeroes. They don't get
out .

They are getting out of the wast e package.
They do not get out of the geosphere. Sonething is
goi ng on between the repository and the geosphere in
t he geol ogi c settingthat's resultinginthat -- those
significant rel eases that you saw before not getting
out .

The iodine and technetium-- there is a
little rise there. They aren't delayed. Generally,
they -- the rel eases fromthe waste package, on the
order of, I'Il say, a thousand years or so nmake it to

t he geol ogi c setting.
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Next sli de.

In ternms of trying to capture this
behavior for that inventory, one of the goals in ny
m nd for performance assessnment is try to present
information to our technical staff as well as other
review commttees, comrittees in general, to give an
i dea of that understanding.

And what |'ve done is created a table --
and thisis just a prelude to that table -- and you' |
see a bunch of L's and a bunch of D s on the table.
And for things that |imt release, | calculated the
rel eases froma waste package. And if indeed -- if
the rel ease froma waste package, if that rel ease was
instantly transported to the accessi bl e environnent,
if it would result in a dose that was 10,000 tinmes
| ess than the standard, then | gave it three L's;
1,000 tines, two L's; 100 tines, one L -- to | ook at
its effectiveness.

Why 10, 000 times, you ask? Well, there's
approxi mately 10,000 waste packages. So what this
woul d say, where you see three L's, that means every
package in the repository | eaking at that rate, those
rel eases could be instantly put to the conpliance
| ocation, and it still would be bel owthe regul atory

[imt. And sothat's how!l canme up with 10,000 -- as
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a way to display sone information

There are other things -- aspects,
barriers of the repository -- that delay rel eases.
And for there the delay release is a little sinpler.
| looked at the tinme it took to transport to the
saturated zone. If it was greater than 10,000 years,
it got three Ds; 1,000, two Ds; 100, one D. And
10,000 years is the regulatory conpliance limt. So
if it took greater than 10,000 years to get to the
accessi bl e environnent, that means no radi onuclides
woul d get there within the 10, 000-year time period.

And with that, I'll show the next table.
And what this is is a way to look at different
features of the repository system have the waste
package, waste form solubilitylimts, and solubility
l[imts plus limted water are all aspects of the
rel ease rate, so you can see there the L designation
is used. For the waste package it's relatively
simple. It's just the delay tinme, the time to that
initial defect in the waste package.

And then, nore relevant to today's
di scussions is transport in the geosphere. And we
have transport in the fractures, in the fractured
rock, the delay that is evidenced there, and transport

i n porous nedia, the alluvium As you can see, there
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is a definite difference depending on the
radi onuclide. And certainly not too surprising, the
americiunms, plutoniunms, are significantly del ayed. A
nuclide like technetiumthat is generally unretarded
is not delayed much.

But | think in ternms of what's going on,
and where do we want to |ook, once again, from an
inventory perspective the anericiuns and pl utonium
that make up the mpjority of the inventory is really
an inportant aspect to see nore than 10,000 years
del ay for those nuclides is an inportant aspect.

| presented this table not that | ong ago.
|'"ve used it in a nunber of places. |  know
presented it to ACNW | also presented it to the
Nat i onal Acadeny of Sciences, and this table is based
on nmean values. And they made a suggestion that we
al so were part of this evolution over the last two
years. You really would like to make this an
uncertainty table, that, okay, that's the nmean val ue.
But what's the variation in that behavior? And we've
done that.

And, next slide?

In terms  of the saturated zone
characteristics, thereis arelatively flat gradi ent

between the repository and the conpliance |ocation.
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That's one of the reasons the transport tinme is

relatively slow, even in unretarded space. But once

you add sone retardation -- on the order of 50, 100,
or nmore -- you get sone significant delay in the
al  uvi um

Certainly, there is the porous -- the

sorption properties inthe matrix versus the fracture
where in the fracture there is matrix diffusion. And
| will talk alittle bit about the difference -- why
we see what we do in our nodel with respect to matrix
di ffusion, possibly a difference with the Depart nent
of Ener gy.

Not to say one person is right or wong,
we're aware of these differences, and it's part of
t his understandi ng. W want to understand the
[imtations and the different assunptions bei ng made
in our nodel, etcetera, but it's all part of gaining
t hi s under st andi ng.

Next sli de.

And so in |looking at that variation, in
terms of gettingtothis uncertainty table, wherel'l]|
| ook in nore detail at the behavior of the saturated
zone, certainly in the alluvium the retardation
factors can vary orders of magnitude for certain

radi onucl i des. For certain radionuclides thereis no
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vari ation. Exanpl e: iodine and technetium are
assurmed to be unretarded. There is no variation
t here.

The I ength of the flow path is uncertain.
In fractured tuff, there is -- matrix diffusion
depends both on the sorption properties of the matrix
and the extent of fracturing. And | think 1"l --
maybe this is as good a tinme as many, but there is a
little difference in how we got to the approach we
have in the TPA Code.

At one time, we had the -- well, we still
have the capability; we do not use it -- to do matrix
di ffusion in the unsaturated zone and saturated zone.
We only i nvoke matrix di ffusioninthe saturated zone.

W have the exact same nodel for matrix
diffusion in the saturated and unsaturated zone. W
t hought the paraneters for that nodel would be very
simlar, both-- fractured tuff in both cases. And so
i nlookingat that, when you' re doing matri x diffusion
in the saturated zone, as | nentioned, a very flat
gr adi ent . Travel tinmes are relatively -- travel
velocity is relatively slow The flow path is 10
kil ometers or nore.

This is an opportunity for matrix

di ffusion, a slow process, to occur. And so that is
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-- it is not avery dom nant effect, but it is a non-
trivial -- it does have some significance in that
cont ext .

In the unsaturated zone, the flowpathis
on the order of 300 neters, decidedly |less than 10
kil ometers. The gradient is one. The velocities are
rat her high. And so the travel time from the
repository to the water table is relatively quick
Trying to sinulate a slow process like matrix
diffusion in a very rapidly-noving fracture is
incredi bly time-consum ng. It can break the bank
basically, in CPU tine.

We years ago did offline calculations.
And, once again, we're using the exact sane nodel . |If
that nodel is the sane, we can sinulate it. It takes
a hellaciously long tinme on a conputer. W noted that
it didvery little. There just wasn't enough tinme to
-- for mtrix diffusion to occur that you woul d get a
significant anmount of diffusion in that -- fromthat
fracture.

And so we don't have it in there, because
we have the sanme nodel. My understandi ng of the
Departnment of Energy -- they actually have two
di fferent nodels for matri x di ffusioninthe saturated

zone versus the unsaturated zone. And so they have a

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

26

di fferent approach. And, obviously, that's sonething
we will -- we are looking at. W' re not saying our
nodel is right or -- but that's why we nerely use it

in the saturated zone.

Next sli de.

If 1 go -- here is the uncertainty table
or variation table. |If | expand that table that you
saw just for the geosphere transport -- this is just

| ooking at attributes of waste isolation in the
saturated zone -- and | now have the variation of the
al luviumdistance. 1'Il set the alluviumdi stance to
its shortest value and to its highest val ue.

The al l uviumretardation-- "1l set it to
its lowest andits highest. 1'll conmbine, | et me make

the alluvium distance and retardation both at its

| ownest and hi ghest. And then | turned off matrix
diffusion, and I'Il explain why | did that in just a
m nut e.

But what you see -- and | realizethereis
all of these Ds everywhere, and it's not intended to
be an eye chart.

(Laughter.)

But what you're -- if you -- stepping
back, at the broad-scale view, what you're seeing is

for the anericiuns, the plutonium -- indeed, it
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doesn't matter. Qur |owest -- our shortest distance
inthe alluvium which | believe -- and | had it down
on one version of ny slides, and I -- | apol ogi ze, |

did not bring the right version. But |I believe it's
two kil oneters.

Al so, the shortest values for -- the
smal | est val ues for retardation, we've still got over
10, 000 years of delay for all those radi onuclides. |
think that's a very i nportant aspect that, once agai n,
an expansion of -- you're trying to give information.
And | know, Dr. Ryan, you tal ked about, where do you
want to expend your resources? GCee, when | | ook at
this, I want to look at -- | can just look at the
| owest val ue.

Do | have confidence in that as a | ower
bound for retardation? And it helps ne. | nean, if
it has nore, that's fine. |'"'m getting even nore
performance. But it |lets you know, aml| worried about
theretardationif it varies between the range | have?
It's not so nmuch the range. |Is that |ow bound the
right | ow bound?

And | know Paul or Bertetti brought out
for sonme of these radi onuclides even the |owvalue is
fairly significant. But, indeed, it gives you a sense

of, howis that variation changing things?

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

It al so shows why, interns of sensitivity
anal yses, you always want it -- and this is the part
-- using performance assessnment as a tool to hel p your
understandi ng. |t does not drive your understandi ng.

| woul d never use a perfornmance assessnent result to

do ny thinking for ne. It's a way to help ny
t hi nki ng.

And, gee, | mght -- if | did a 10, 000-
year dose assessnment, | would never see the

retardation factors for anericiumor plutonium ever
show up as inportant. It is always zero. Also, the

l ength of the alluviumdistance. And that's why you

use the tool to get -- to pull out the informtion
and that's what we're -- this is information for our
staff.

I"d like to think it hel ps other people
get a better sense of, well, why is the repository
operating the way it is? Wy should | have faith, or
confidence, not faith -- confidence that the dose
[imt is what it is? | don't ever see anericiumand
pl utoniumgetting out. Well, this tells you why.

Now, on t he ot her spectrum thereis afew
ot her radionucli des. They don't change either.
Technetium carbon, iodine, they are all single D s.

Well, not surprisingly. As | said, the retardation
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value is one for those. It doesn't vary. But it
clearly gives you an idea of why -- why do you see

i odine and technetiun? Well, that's why.

Now, I'Il say it also -- there is always
things -- when you do this, you never know what to
expect necessarily. And, | mean, there's a coupl e of
things I'Il point out. If you |look at the alluvium

di stance, there is absolutely no variation. If it was
one D, it stayed one D, two D, stayed two D; three D,
stayed three D. As Jim Wnterle pointed out, we
really don't see a lot of significant as |l ong as you
have at |east a couple kiloneters.

If | look at neptunium there's a few
nuclides there that -- it's always good to have
sonething that forces you to scratch your head and
think. That's the beauty of performance assessnent is
produce information that forces you to think, why
should | believe this result? Wat's going on here?

And at first, you m ght say, "Sonethingisn't going on

right."

Here is one D for alluviumretardation.
Wen | kept both low, the distance and the
retardation, | ended up with two Ds. It got better

when | made both | ow

And, you know, at first | said, "Ch, boy,
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sonething is not right here." But it's actually very
under st andabl e, and we did another run. Well, let ne
take out matrix diffusion in the vol canic rock. And,
i ndeed, when | did that, | got to the one D

What's going on is that if you take away
an unretarded or a low retarded -- well, neptunium
actually is unretarded at its |lowest value. So if |
renove the -- I'mnot when | said "its | owest val ue, "

obviously, if |I take out alluviumit isn't that it's

gone. | replace it with volcanic rock. | nmean, it's
still a flow path fromrepository to the conpliance
| ocati on.

If | renmove an unretarding alluvium and

replace it with a matri x-diffusing vol canic rock, it
actually is better. And that -- and it nmade perfect
sense after | did that. The retardation in the
vol canic rock we did not vary. That was kept to a
relatively | ow nunber, but it was kept -- so actually
matrix -- sone matrix -- matrix diffusion with some
retardation for neptuniumis better than an unretarded
al I uvi um

And so, once again, that's the benefit of
| ooking at this information. | thinkit's -- for ne,
it's a very useful table to force your thinking. And

like |l said, that is -- the risk-informed approach is
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you want to think and understand what's goi ng on. You
want to focus your review on where are things really
mattering. One mght argue americium and pl utoni um

Like I said, let's -- how sure are we
about the |ow value? \What does cone out, though?
Wher e does neptuni um-- a key radi onuclide, relatively
sol ubl e, somewhat nobile, not a huge fraction of the
i nventory but a non-trivial anount of the inventory --
and you can see that the variation in retardation is
one Dto three D

And so there are processes going on wth
respect to the neptuniumthat | think what this chart
-- oneof thethingsit'stelling nmeis that neptunium
isaninportant thing to understand what's goingonin
t he geol ogi c systemwith respect toretardationinthe
saturated zone, be it either matrix diffusion or
retardation in the alluvium

And with that, | nmean, that's sort of the
--I'dliketothink thisis part -- a key part -- of
the risk-informed process, trying to convey what you
under stand and what you're going to review. It also
-- | nmean, | think for some of these things you go
back and you say, "Ckay. Well, what's the evidence
for the retardation factors for these radi onucli des?"

And you can start piecing together the entire picture
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of, "Here's the technical basis. Here's why | have
confidence in the dose estimate.” There is parts of
this that, if | can support the delay tines here,

have confidence in that final dose estinmate.

Next sli de.
In summary, that was it. | nean, and t hat
was the biggest part of my -- as we continue in this

process of devel opinginformationto assist our revi ew
of the Departnment of Energy -- onething !l did neanto
say. That was done using our results. Obviously,
it's easier for us to take our code and devel op that.

However, do not despair, DOE, we are doi ng
that with your results. And we are certainly in the
process -- as | nmentioned, we are significantly
ranpi ng up our review of the DOE TSPA, the GoldSim
results, and we believe we can cast sone of their
results in a simlar kind of thing, to give us somne
feel for what's going on.

And are we going to conpare it to ours?
| don't think so. | nmean, it's -- but it's nore you
create atable like that. Wy do | believe the del ay
times there? What's in their nodel ? What retardation
factors? Andit's a way of probing their anal yses and
actually -- although this was the NRC results, we're

rapidly noving to doing actually nore with the DCE
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results rather than NRC s results.

It turns out the risk insights, in
sunmary, what we want to do i s we want a conprehensive
under st andi ng of the perfornmance assessnent, what's
going on and why. W want to identify inportant
nodel s, paraneters, and assunptions, consider the
uncertainty that -- how that variation m ght change
the result. And it provides for what we woul d cal | --
that is the inforned -- when you say risk-inforned,
it's an inforned and focused review that we woul d do
on the Departnment of Energy's l|icense application.

And with that, 1'd be happy to answer any
guesti ons.

MEMBER HORNBERGER: Thanks very nuch, Tim

MR, McCARTIN:  Yes.

MEMBER HORNBERGER: | think that what |'d
like to do is actually invert the order in which I
call on people to ask questions.

(Laughter.)

G ve people a fair chance.

(Laughter.)

The | ast shall be first.

(Laughter.)

|" mnot sure -- Don, are you there in Las

Vegas early in the norning?
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DR SHETTEL: Yes.

MEMBER HORNBERGER: Do you have questions?

DR. SHETTEL: 1| have one that | can think
of this early in the norning.

(Laughter.)

MR. McCARTIN. | aminpressed anyone is
t here.

DR SHETTEL: Does the nodel include in-
growt h of radionuclides, Tin®

MR McCARTIN:  Yes, it does.

DR. SHETTEL: Ckay.

(Laughter.)

MEMBER HORNBERGER: Great. Since it's so
early, if you think of another question |later, Don,
just let me know.

Di ck?

DR. PARI ZEK: " m | ooking at Nunber 12,
and sone are bl anks. They neither have D's nor L's.
What does that nean?

MR. MCARTI N: It was below the bare
m ni mum - -

DR PARI ZEK: For either.

MR M CARTI N: -- of a single L or a
single D, right. So, for exanple, for delay tine it

was | ess than 100 years, or for the release it was
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less -- it was nore than 100 times the -- no, | mean
nore than 100 tinmes | ess than the standard.

(Laughter.)

DR. PARI ZEK: Page 15, is that |ike a one-
on and one-off analysis? As you were describingit,
it alnost kind of came across that this is --

MR McCARTI N No.

DR PARI ZEK: No?

MR. McCARTIN: It's just |ooking at the
behavi or of that particul ar aspect of the system And
it -- you would have -- that delay time is there,
whet her there is a radionuclide to be transported in
it or not. Now, | obviously released sone
radi onuclides into there, to get that delay tine, but
it's -- this is nore what we call the capabilities of
the barrier, and you don't -- the saturated zone has
this capability, regardl ess of whether there's al eaky
container. And --

DR. PARI ZEK: You took out the alluviuns
rol e, and then you got the benefit fromthe -- in the
case of the tuffs. So it sounded |ike you were al nost
meki ng trades there that --

MR. McCARTIN:. Right. Now, that was in
terms of the variation of what the alluvium can

provide. In our code we have -- the length of the
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alluviumflow path is a variable. And all | did was

set it at the lowest value in our code versus the

hi ghest value. And so the alluviumlI'll say varies
between -- and this is a guess, it's approxi mtely
right -- between two and 10 kil ometers in | ength.

And so it's not so nmuch a neutralization
inthat it -- well, what if it was actually at its
| owest value? What if it was at its highest val ue?
And that's all | was doing with those was just
spanni ng the -- rather than we typi cally, when you see
our nmean dose curve, it's sanpled over all of that.
This is just setting it to, how significant is that
| ow val ue? And --

DR. PARI ZEK: When you wer e descri bingthe
significance of each of these points, that's part of
t he narration of what the TSPA result neans, or howit
came about.

MR, McCARTIN:  Yes.

DR PARI ZEK: It's not independent |ines
of evidence that you m ght be offering to add anot her
reason for feeling good about the results, right?

MR MCARTIN. Right.

DR. PARI ZEK: This is -- you're just
descri bing them and that requires transparency and,

you know, clarity in terns of --
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MR. McCARTIN.  Absolutely, yes.

DR. PARI ZEK: -- data and anal yses, all
the rest of --

MR. McCARTIN:.  Yes. Yes. Absolutely,
yes. Independent |ines of evidence would be --

DR PARI ZEK: Sonet hi ng over and beyond.

MR. McCARTIN: If we carried this further
-- | mean, the logical, in my mnd the thinking
process that you would like to gotois hereis -- |
have this depiction of the results. And we'll just
use that saturated zone table. Ckay, here is what's
going on in the saturated zone. Now, next cones,
well, why should | believe that range of Kd for
nept uni unf?

VWhat evi dence do you have for it? And you
woul d have sone experi mental evi dence. You m ght have
sone additional information on, say, flow paths or
retardation. The best exanple | can give is you m ght
-- after you have that technical basis for those
par anmet ers, you m ght have some natural tracers as was
al l uded to yesterday i n the geosphere that you can use
to, geez, it's -- your unretarded travel tineis, say,
around 500 years or sonet hi ng.

What are geochem cal tracers? And naybe

you have sone that are -- tend to have some sorption.

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

38

That woul d be what | woul d consi der another |ine of
evi dence beyond, say, experinental information on
heads and Kd neasurenents, etcetera.

MEMBER HORNBERGER: Ckay. Jim Davis?

DR. DAVIS: | want to see if | understand
Slide 15. Also, | -- inthe sane |line of questioning,
you have your results. And, as | wunderstand it,
you're looking at the -- this is sort of a non-

quantitative sensitivity analysis, the expression of
those results, where -- and you might use it to
prioritize where your nost inportant parts are to
focus on.

But in that analysis, you seemto take it
for -- in sone ways, it seens to ne you' re taking for
granted that you have your arns around the whole --
everything that needs to be known. And to ne, in
listening yesterday and today, there are still some
t hi ngs that are maybe not as wel |l known as t hey shoul d
be. And | don't see that showi ng up nowin these D s.

DR. PARI ZEK: Right. Yes, that was ny
conceptual error. Are there areas of concept here
that would blow this apart in sone detail, or do you
know it all? And as a result, | would say |ike
al luvium one kil oneter versus two, DCE had | think as

little as one yesterday, you have two. Waat if it's
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none? It's all straight south in the faults.
Wel |, okay, there nmay be sonmething that's
alluviumlike down on the southern tip of Yucca

Mountain, but what if it's all faulted flow? And if

it is, this is a conceptual error. It mght have a
bi g consequence. And so these are the -- this is the
conceptual error thing that was -- a question | would

pose. And you're sort of asking the same thing. What
don't we know?

DR. DAVIS: Well, you know, | was thinki ng
about the nmean val ue for the neptuniumretardationin
the alluvium Is that really the nean? It's the nean
based on what has been neasured so far. So have all
of the appropriate -- have the ri ght neasurenents been
made? And --

MR. McCARTIN.  Probably. Yes, very valid
points. And that's why [I'll say what this -- what
risk-infornmed, at least inthis context, istryingto
di splay -- what you put -- you've put sonme concepts
into your performance assessnent -- be it nodels,
paraneters, assunptions. \Were do they show up in
terms of relevance of estimating the perfornmance
neasure and delay tine?

You're right, thereis -- and |'ll say an

i nherent assunption that we have our hands around t he

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

40

problem But, first, you want to -- in my mnd, you
want to start with, well, | et me understand how t hese
assunptions have affected ny result.

Now that | understand how they're
affecting the result, | nean, really, tome that's --
this is the starting point for the NRCreview. It is
not the NRC review, by any means. Now where |'l| say
|"mnore of a performance assessnment person, here is
where the discipline people come in. And we work as
a teamin terns of, what's the science behind the
retardation factor, the length of the alluviunf
What's the technical basis?

And this is -- just gets us starting.
What do we really want to hone in on? And we don't
want to -- there are many, many different aspects to
Yucca Mountain. Trying to go at all of them w thout
some ki nd of prioritization of what does it nmean, and
that's what this is about. Here is what -- you have
put all of these assunptions into the code. Here is
what it resulted in.

And now | can go in and start attacking
the technical basis. Gee, would this nake a
di fference? And, you know, an exanple | give with
alluvium-- or the anericiumand the plutonium It

| ooked Iike, well, gee you know, gee, at the | owest
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value of Kd, they really have a | ot of delay tine.

Wel |, maybe I' mnot that interestedinthe
di stribution or the upper bound, but what's the basis
for that | ow value? Indeed, it can't be |lower. And
so there's ways of thinking about the problem Rather
than having to | ook at everything, there is ways to
focus your thinking. And that's all this is.

And you're right. | nmean, why should I
bel i eve the performance assessnment? Clearly, not
because | can display it. And, gee, see, | understand
t he performance assessnent. And | didn't nean to
imply that, okay, now | believe it, because I
understand it. No. There is all of this technica
basis review that has to be built up. That's where
the multiple Iines of evidence, for the things that
are nore inportant, you would like to see nmultiple
lines of evidence. Wy do | believe that part?

For sonme of the other things maybe it's
not as critical, but that technical basis really,
combi ned wi th an understanding of howit affects the
performance assessnent result, is what ultimately
gi ves you the confidence in saying we understand the
DCE anal ysis to be X

And, vyes, | nmean, it's -- you're

absolutely right. | mean, there is -- this is
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presented in a way that | believeit. And | -- 1"l
say | believe ny understanding, but that isn't -- that
doesn't say that all of the nodels backing it up are
necessarily believable. That's part of a very
detailed review, and that's the three to four years
that NRCis going to take to understand the techni cal
basi s behind those nodels. That may include the
result in changes to nodels and paraneters.

MEMBER HORNBERGER:  Ji m O ar ke?

DR. CLARKE: Tim excellent presentation.

MR. McCARTIN:  Thanks.

DR. CLARKE: And, by the way, you answered
nmy questions fromyesterday on matrix diffusion. So
t hanks for doing that -- in the vadose zone.

Just one question. Are you applying this
t hi nking to other subsystem el enents? For exanpl e,
wast e package corrosion, waste package lifetine --
using this as a tool for other --

MR. McCARTIN. That's a goal to |lay out,
and we're turning the crank in terms of working as
hard as we can i n preparation of getting a DOE | i cense
application to provide -- and you can see, at | east
think for a lot of us, this provides us additiona
under st andi ng. And that's what you want to start into

the license reviewis, howare we going to depict the
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different aspects of the -- how are we going to
under st and what matters?

DCE is required to tell us. | nean, in
fact, if you | ook at our Yucca Mountain review pl an,
one mght ask -- | nean, the first thing we have in
our review plan for post-closure is -- tell us what

the barriers are, and tell us what their capabilities

are. Clearly, DOE does that at the end. | nean, you
can't really do that wuntil you're done wth
ever yt hi ng.

We're asking for it first, because we want
to have that understanding. It will be a way to --
now the question is how best to depict that
information. The Departnment is certainly -- has the
flexibility to provide us that information however
t hey can.

Part of what we're doing is |ooking at
ways that -- and that's why we're |ooking at the
Gol dSi m nodel now. How we can go into Gol dSim and
extract stuff that may be -- oh, gee, we'd like to
ook at it this way, and maybe DOE didn't give it to
us. And so there's this process of how best to
present this information to assist our review, and --

DR. CLARKE: You know, it just struck ne

this would be a great way to | ook at the engi neered
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barrier piece as well.

MR. McCARTIN: Yes. Yes. Andto date, if
| go back 20 years ago, when my beard was red as M ke
poi nted out --

(Laughter.)

-- | started out doi ng, well, groundwater
nodeling and transport nodeling in a variety of
applications. And so it was easier to -- for ne to
think through the saturated zone and the geosphere.
Certainly, the -- we're looking to expand it into the
other areas for the whole repository system

DR. CLARKE: Thank you.

MEMBER HORNBERGER: | nes?

DR. TRIAY: | also think that this is an
excellent way to present data. And you really ought
to be commended for trying to present data i n a nanner
that i s very under st andabl e, you know, for many peopl e
fromdifferent backgrounds to come in to | ook at the
whol e systemperformance. So that was very wel |l done.

On page 15 --

MR. McCARTIN:. Thanks, on the part of the
NRC staff and the Center staff. And the review
commttees that -- and peopl e have given nme a | ot of
comments. Like | said, we've evol ved over two years,

and it really -- there's alot of people invol ved, and
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there's a lot of credit to go around.

DR. TRIAY: This is excellent. Let ne ask
you a couple of questions. On page 15, you have
ameri ciumand plutonium and, in many ways, you know,
sone of our understandi ng of solubility and sorption,
actually when you put everything together it cones
through here, vyou know, which is the biggest
uncertainties in uraniumand neptunium

The ani ons | i ke technetium or technedate
or iodate -- well, clearly, they are going to mgrate
likely as anions, or they're going to be limted by
solubility, if you can evoke sone reduci ng conditions
in certain cases.

So, based on that, can | ask you, then,
from the NRC s perspective, the result of these
anal yses that you will concentrate your sorption and
solubility efforts on uranium and neptuni unf?

MR. McCARTIN: No. | don't think that's
a fair assunption, inthat -- only because thereis a
| ot that goes into the considerations. And so, you
know, an exanple for uranium it may be -- even at the
high end of solubility, it's pretty |ow. And so
there's not that big of an issue.

| would say, in general today, | think

neptuniumis the one issue. Colloids for plutonium
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certainly is a way that defeats solubility limts and
could defeat sonme of the retardation. So there is
aspects of coll oi ds.

This is -- once again, it's evolving. It
shoul d not be taken as the definitive thing. Hereis
sone information, but you have to put it into the
context of the whole performance. And what you are
saying, though, that | think is correct -- that
solubility limts is an inportant part of this also,
because you' ve got the -- the transport is one thing,
but what if the solubility limts were | owenough that
you never really got any significant anount of that
particul ar nuclide.

That woul d be anot her capability, and 1"l
say in terns of the big picture of the -- assessing
t he safety of a Yucca Mountain repository, solubility
limts for certain radionuclides could be a very
i mportant aspect of providing some nmeasure of safety.

DR. TRIAY: So, then, | would like to ask
you anot her question. Wat is it that you think that
you don't know? If -- you know, to go back to the
guestion here. | nmust admt that |'mhaving alittle
bit of trouble visualizing exactly what is it that
woul d nake page 15 a totally different picture. |

nmean, | can see that nyself. | don't want to | ead you
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on an answer, but | would |ike your opinion.

MR, MCARTI N: Yes. Yes. Page 15,
totally different.

DR. TRl AY: Well, different enough to
matter, right? | nean --

MR. McCARTIN. Right. Well, certainly, as
Dr. Parizek brought up, if indeed there was no
alluvium | think the tabl e woul d change dramatically,
if there was no alluvium That's certainly one
aspect .

If I brought in --

MEMBER HORNBERGER: It would change
dramatically for neptunium not for very many ot her
t hi ngs.

MR. McCARTIN.  Well, | --

MEMBER HORNBERGER: kay. Never m nd.
Dramatical |y, okay.

MR. McCARTIN:.  Yes. For neptunium yes.

| mean, | think anericium and plutonium m ght show
sone differences al so. | mean, | haven't done a
zZero --

MEMBER HORNBERGER:  Ckay.

MR. McCARTIN. -- but certainly there is
a -- one of the things to add in here is sonething
with respect to colloids. | don't think colloids

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

48

woul d change the overall tone much. They need to be
consi dered. But | think one has to | ook at, you know,
t he generati on, how nuch, what radi onuclides, and the
ability to transport colloids a | ong distance.

And as Paul nentioned yesterday, you know,
we are certainly follow ng the DOE work wi th respect
to colloids, and we are -- we are doi ng sone nodel i ng
ourselves with respect to that. But | don't believe
-- | mean, that's sonething that is certainly an
uncertainty that is not accounted for here. | do not
believe it would nmake a big difference, though.

O her than that, | guess if there was
somet hi ng about the chem stry that would drastically
change the retardation values in the alluvium-- | am
not a geochemst. | would be nore than happy -- |

know there is at | east three of themover there, and

maybe Paul woul d be -- as a speaker from yesterday,
would be -- | don't -- ny layman's understandi ng of
the geochem stry, | don't believe you wuld see a

radi cal change in the chem stry of the saturated zone.
But I -- 1'd be happy to turn to Paul. | nean, that
is not ny area of expertise.

MEMBER HORNBERGER: No, that's okay.
That's okay. | think I nes' question was nore genera

than that.
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MR. McCARTIN.  Yes, okay. kay.

MEMBER HORNBERGER: Al | en?

DR. CROFF: Excellent presentation, but
Jimgot there before ne, so --

(Laughter.)

MEMBER HORNBERGER: M chael ?

ACTI NG CHAI RMAN RYAN: Thanks, George.

Tim | think alot of good questions have
been asked already, so | won't repeat them But one
thing that strikes me that | think is a power of this
tool, if for exanple we decided neptunium which
based on all of the discussion and questions is a key
radi onuclide, there's no reason you couldn't set up a
table that said, "Variation in waste isolation and
saturated zone for neptunium”™ and then down this | eft
colum | ook at all of the parameters that were of
i nterest or people were discussing as inportant and
create the sane table.

MR, McCARTIN:  Yes.

ACTI NG CHAI RVAN RYAN:  So | guess ny poi nt
-- and | think | talked to you about this the |ast
time we tal ked about this general approach in tables,
is you can drill down systematically -- and | think
that's the inportant thing -- systematically to | ook

at it for aradionuclide or a water -- range of water
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chem stries, or whatever the subject is, and then, you
know, systematically bring that analysis back up to
the overall risk-inforned kind of question

So |l think part of it is not answering all
of the questions today, but it is now a systematic
tool, sothat if I didit inaroom and youdidit in
a room we'd probably come up with sonmething simlar
if we, you know, used the tool in an appropriate way.

Sotonethat's the power of the tool, and
it's interesting that you' ve now, you know, kind of
taken to this next step from your, you know,
presentation at the Acadeny. It's great work.
Thanks.

MR. M CARTI N: Yes. And |1'm glad you
brought that up, because, | nean, it really is an
approach that we're devel oping. The nunbers, while
they're interesting, they' re not DOE s nunbers. And
t hose are the ones that matter

And -- but it's nore or less, when | did
this, do you get information that's useful? | think
yes. And so nowit's a matter of |ooking at the DOE
performance -- and here are some ways we can help
comuni cat e our under st andi ng anong our sel ves and our
--toaidthereview And that -- yes, exactly, it's

an appr oach.
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MEMBER HORNBERGER:  Rut h?

MEMBER VEEINER: |'1| bet you thought all
nmy questions woul d be answer ed.

(Laughter.)

And | al nost though I nes was goi ng to ask
t hem

First of all, I want to add ny thanks for
a really excellent presentation and for your making
the point very well that perfornmance assessnment is a
way to find what paraneters the performance is really
sensitive, and whi ch paraneters don't matter. 1 think
that's the real strength of the nethod.

Now, why di dn't you i ncl ude pl ut oni um 238?

MR. McCARTIN: We don't have it in our
groundwat er - -

VEMBER WEI NER: It's part of the short
hal f-1ife, high-curie content, but there may not be
enough. | was just curious.

MR. McCARTIN:. One thing -- when we do t he
performance -- there's certaintinethat we know, gee,
you're not going to get out in X anmount of years,
transport is X. Andif it's a short enough half-life,
| mean, there's many radionuclides we've excl uded.

MEMBER WEINER: Yes. It's 87 years, so

that may --
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MR, MCARTI N: Ei ghty-seven is pretty

short. | mean, that --
MEMBER WEI NER: Yes, that may have
excluded it. That was just -- just a question,

because it was the dom nant part of the inventory --
of the curieinventory in WPP. The dom nant part was
238.

My ot her question is nuch nore general.
In the work you' ve done so far, isit the chem stry of
t he acti ni des t hensel ves, or t he sorption
characteristics of the matri x to whi ch t he perfornmance
assessnment is nore sensitive, or can't you tell? O
is it too soon to tell? O does it make no
di fference?

MR. M CARTI N: That one | wll gladly
defl ect to either Paul or one of the geochem sts over
there. | amreally not a geochemst, and I'm-- this
anal ysis is based on the retardati on factors we have
in the TPA Code, but | don't knowif I -- I'"mnot --
that's not ny area. | --

MR. BERTETTI: Well, | can try. This is
Paul Bertetti fromthe Center. | nmean, | guess based
on what | presented yesterday is that | woul d say t hat
Tim s anal ysis i s dependent onthe retardation factors

for alluvium Obviously, included in those nunbers
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are the uncertainties with which we've cal cul ated
t hose val ues, you know, to begin wth.

MEMBER VEI NER:  Yes, recognizing the two
are not -- not independent of each other.

My final question, which maybe Paul will
answer also, is, you said plutonium m ght becone
inmportant. Plutonium4 is anintrinsic colloid. So
if you have conditions that lead to formati on of --
significant formation of plutonium4, is that
somet hing that you can in the future then include in
your consi derations?

MR. McCARTIN.  Well, the next version of
the code will have an explicit colloid -- plutonium
colloid init. So we will be able to evaluate it.
How -- and when | said it could becone inportant, it
real |y depends on the extent of the concentration of
colloids and the ability to transport that
concentration |arge distances, and, you know, that
remains to be seen. | don't knowif Paul wants to add
anything to that or --

MR. BERTETTI: Yes. Thisis Paul Bertetti
again. Yes, what | would say is that our intention
from generation of colloids and assunption of
pl utoniumcolloids is that they woul d be associ ated

with plutonium4, and kind of independent of other
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t hi ngs just as a conservative assunption for the first
i npl erent ati on.

MEMBER WEI NER:  Thank you.

MEMBER HORNBERGER: Neil, | think you had
a question.

MR COLEMAN: Tim your discussion of
matri x di ffusion brings aquestionto mnd, especially
with regard to neptunium We normally think of matrix
di ffusion as a fractured rock phenonmenon. But it nust
al so occur in the valley fill aquifer.

The al | uviumconsi sts of silt to boul der-
sized fragnments that radi onuclides can penetrate by
matrix diffusion. It neans a nmuch | arger rock vol ume

would be available for sorption, especially by

nept uni um
| s this mechani smconsi dered i n NRC s TPA?
MR. McCARTIN:. No. W don't consider a
diffusion coefficient in the alluvium It's

consi dered porous flow.

MR. COLEMAN: That sounds like a big
conservatism

MR. McCARTIN:. | don't knowif it's a big
conservatism It is something we haven't explicitly
included. 1'I1l ask Paul if he wants to add somet hi ng

to that.

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

55
MR BERTETTI: Yes. This is Paul Bertetti

again. | would just add to that that the -- fromthe
perspective of results fromthe ATC testing that the
Departnent of Energy conducted, their initial push-
pull tracer testing -- their results did not provide
any indication of that process. So they were unable
to verify or determne that that diffusion into
al luviumgrains did occur during the test.

So al though what you have nentioned as
conceptual |y reasonable, the sole test conducted so
far did not provide evidence to support that. So
that's one of the reasons DCE has nmade sone of the
deci sions they have made to nodel alluvium the way
t hat they do.

MR. COLEMAN: Well, of course, that test
didn't extend a whol e | ot further beyond t he di st urbed
part of the well, the disturbed area around the wel |.
Unfortunately, they never had the chance to do the
full-size field scale test.

MR, BERTETTI: Correct.

MEMBER HORNBERGER: Tim we heard
yesterday from DOE about the experinents at Busted
Butte and in the al coves, and DOE drew t he concl usi on
that, infact, matrix diffusion in the vadose zone was

an i nportant process. And this norning we heard from
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you that your nodel indicated that it didn't nake any
di ff erence.

What shoul d I concl ude? Should | concl ude
t hat your nodel is wong? O that DOE s experi nental

results are wong?

MR. M CARTI N: It's a good question.
Right now, | guess I'mnot famliar enough with the
test results. But certainly, 1'll say experinents
don't lie. They do need to be interpreted, and |
think we certainly will be looking at the test
resul ts.

And, you know, |I'mnot going to say that
our approach in TPA was a correct one. | wll say

what we saw when we nodeled it, there was not enough
time for diffusion to occur. W felt that was
sonewhat consistent with at one time -- and this goes
back a fewyears at | east -- that the chem stry in the
fractures was different than the chemstry in the
matri x, suggesting that there wasn't at |east rapid
equi l i bration of the chem stries between the two. And
so that matrix diffusion wasn't going on rapidly.

I haven't followed that particular

experiment. | don't know if anyone -- the NRC staff
or Center staff have any coment, but | think
certainly we need -- we wll be looking at that
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i nformati on, and maybe we can get back to you at a
later tine.

MEMBER HORNBERGER  Okay. Good. Thank
you.

We are going to take a 15-mi nute break
now. We will reassenble pronptly in 15 m nutes.

Thank you, Tim

(Whereupon, the proceedings in the

foregoing matter went off the record at

10: 15 a. m and went back on the record at

10:33 a.m)

MEMBER HORNBERGER: (Okay, we're going to
reconvene and conti nue our Wor ki ng G oup session. For
the next roughly two hours we have several
present ati ons schedul ed. And the 10. 3 on your agenda,
t here's one slight change, but the presentation wll
go as schedul ed.

But first, these are presentations by
representations from the State of Nevada and Nye
County and the Electric Power Research Institute,
EPRI .

First, we have a presentation schedul ed
from Don Shettel who is with Geosci ences Managenent
Institute and i s, of course, one of our panel nenbers

as well.
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Are you ready, Don?

DR SHETTEL: Can you hear ne?

MEMBER HORNBERGER: Yes, just great.

DR. SHETTEL: Okay, |I'm going to be
revi ewi ng sorption data that we have avail able to us,
since the State of Nevada is not doing any sorption
work itself.

(Sl'ide change.)

The second slide is an outline of ny tal k.
|"'mgoingtotalk alittle bit about solubility, then
sorption in the wunsaturated zone and then the
saturated zone. Then I'm going to talk about DOE
sorption assunptions and finish up with concl usions.

(Sl'ide change.)

Slide 3, volubility of neptunium | have
two Eh-pH diagrams here. They are essentially the
same except for the tenperature. The one on the |eft
is 25 degrees. The one on the right is 95 degrees.
The one on the left is appropriate for the saturated
zone. And it shows under oxidizing conditions, the
neptunium is somewhat soluble. The beige or yellow
area thereis asolidfield. But it also shows -- we
have one ppm fluoride here both of these diagrans
which is a very conservative nunber for at |east the

saturated zone. And under acid conditions you see
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that there are sone fluoride conpl exes in neptunium

If you | ook at the diagramon the right
whi ch i s the higher tenperature one, nore appropriate
tothe in-drift environnent, where we may have fairly
acidic conditions, depending on the evaporation of
pore water and seepage water. W have two fields
where fluoride can domi nate. And renmenber, this is
still one, only one ppm fluoride so wth any
concentration in the vadose zone at all, fluoride is
going to be a dom nant conpl exer of neptunium

And as | state in the caption, these
di agrans only have one part per mllion total of
phosphate. |f we increase the phosphatealittle bit,
10 or 100 parts per mllion, we start seeing the
fiel ds where we have nept uni umphosphat e conpl exes and
unfortunately, | didn't show one of those. But
they' re just under the surface there. Renenber, the
fields you' re seeing here are just the dom nant
conpl exes and you still have all the other conpl exes
that are not domi nant or |esser value in ternms of
activities underneath these essentially the npst
dom nant fi el ds.

(Sl'ide change.)

Slide 4, looking at some of the DOE

neptuniumsol ubility data. The one on the right shows
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a conparison of some of the PNL data. This solution
i s spent fuel versus sone of their nodel cal cul ati ons.
A few years ago they dropped the solubility fromthe
upper line there which | believe is Np205 solid phase
dowmn to the three Iines. It also shows the pH
dependence. This drop in solubility fromthe upper
nodel down to the carbonate dom nated nodel at | ower
solubility is maybe realistic. It is certainly not
conservati ve.

The diagram on the right shows the
solubility of neptuniumversus pHand partial pressure
of carbon dioxide and this nodel seens to indicate
that DOE' s only concerned with t he carbonat e nodel and
has not really | ooked at any ot her conpl exes such as
fluoride or phosphate.

Go to the next slide.

(Sl'ide change.)

Still in the unsaturated zone. W' re
| ooking at the time versus the fraction rel ease of
t echneti umwhi ch i s a non-sorbi ng radi onuclide. | see
we get -- it takes up to 100,000 years or so to get
nost of the technetiumout of the systemto the water
table. The problemwith this is chlorine-36, the bonb
pul se, is al so non-sorbing radionuclide. It travels

fromthe surface, | and surface to the ESF i n about 50
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years and that's only in the northern section of the
repository. In the southern section it may already
have been fl ushed past the repository level. So here
we have a discrepancy  of two  non-sorbing
radi onuclides. One is taking on the order of 50 years
to traverse not to the water table, but to a
signi fi cant maybe hal f way bet ween t he | and surface and
the water table. The other non-sorbing radionuclide
technetium is taking orders of magnitude |onger to
reach the water table for only -- for about the sane
di st ance.

This is a maj or discrepancy and needs to
be expl ained by DOCE. Wy haven't they applied their
sorption nmodels to chlorine-36 to see how real they
may be?

(Slide change.)

Going to the next slide, slide 6, shows
sone of their experimental data for neptuniumfor a
couple of different rock types. The sorption data
versus experinent duration and we see a 2, 3, 4 order
of magni tude di fference range i n experinental results
here which really hasn't been expl ai ned.

Let's do the colloids. Sampl e
het erogeneity, insufficient sanple size. |  know

t hey' ve done sone work on si ze fracti ons, but crushing
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of grains generates new surfaces and you can't get
around that.

(Slide change.)

Next slide, second one for the saturated
zone shows a diagram | believe, Bob Andrews showed
yesterday and which | discussed a little bit in ny
guesti ons yesterday.

Thi s shows sorption K;s for neptuniumin
the alluvial vise from Nye County Drilling Program
The point was only two of these wells, 19D and 2D are
in the flow path, the potential flow path from Yucca
Mountain. The rest are to the west and really don't
apply.

The other problem there's -- 19D --
especially there are at | east | believe seven forest
zones of flow. Mdst of the flow goes through one or
two of these zones and | can't recall the particular
interval they sanmpled here as the nost -- fastest
fl ow ng zone or not. The other point is dependi ng on
how they treated these sanples, the finest grain
materials is usually going to be between the nore
porous units, nore porous and perneable units. And
this type of diagram doesn't any uncertainties in
t heir experinments or in their individual experinmental

results, just a nean value. It's not clear how they
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will be using this data in their nodels.

(Slide change.)

Moving on to a major portion of my talk
i nvol ves 10 sorption assunptions that DOE made. The
first one here involves mcrobial activity and how
that affects their experinents. It's probably not a
maj or factor in their experinents, but they have not
confirnmed that mcrobes have no effect in their
experiments.

(Sl'ide change.)

The next slide is assunption 2. And this
i nvol ves the use of crushed tuff which I think is
applicable to solid tuff matrix in the field. They
also claim solid rock colum experinents are
infeasible due to long times needed to elute
radi onucl i des, but that suggests they're trying to
force things through the matrix of the vol canic rock
and per haps sonebody di dn't get the neno that fracture
flow is dom nant transport nechanism at |east and
nostly in the vadose zone. So this assunption needs
to be confirned as well.

Next assunption nunber 3, the J-13 water
and t he deep carbonate water are bound to chem stry of
groundwaters. First of all, this certainly doesn't

apply to the vadose zone and if you | ook all the data
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that's been collected in water conpositions in the
saturated zone, it doesn't even apply inthe saturated
zone really. The sorption experinment, as Jim Davis
showed yesterday, is a function of water chem stry,
redox potential and all of that. So this assunption,
certainly needs to be confirnmed. | believe nost of
the experinments that were done on sorption were
uncontrolled in terns of gaseous phase. They
certainly had atnospheric CQO, but other than that
redox conditions, were not controlled.

Next assunption involves transport
nodel i ng. DOE has broken down the site rocks into
four classifications. These are rather sinple. This
assunption also requires confirmation, especially
per haps through the alluvial rock type because that
can be highly variabl e rock types and grain sizes and
everything you can inagine. And the iron oxide
stratum was neant to simulate the corrosion of the
wast e cani ster, an engi neered barrier, but it ignores
all the different netals that are present in the C 22
which we think if there's rapid corrosion in the --
early oninthe regul atory conpliance peri od, assum ng
t hat stays at 10,000 years. |If it gets |longer, then
it's relatively much earlier than the conpliance

peri od.
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Next, assunption nunber 5. They assune
that neasuring a single radionuclide is applicable
when nore than one is present. It involves a
conpetitive effect between radionuclides and other
cations in the water, for all available sites on
m neral surfaces. This assunption certain requires
confirmation. It may not be as inportant in the
saturated zone or far-field as it is in the near-
field, but certainly it could be inportant in the
near-field in the vadose zone.

Next assunption involves nonlinear
isotherms and that sorption coefficients are not
constant value for different rock types, assunes
variability of sorption paraneters is a function of
t he concentrati on can be captured by just | oweringthe
Ky to some mninum value so where experinents are
above that value. But assumes that a single K, per
rock type can explain sorption behavior under all
t enper at ur es, sol ute composi tions and pH- Eh
condi ti ons. This -- | don't know how you could
confirm this because if anybody does geochem cal
nodel i ng knows that if you -- even if you | ook at the
diagrans | presentedinthethird slide for neptunium
you know t hat neptuni umhas di fferent behavi ors under

different tenperatures, different conplexing |igand
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concentrations and all that. So this is just kind of
silly.

(Sl'ide change.)

Go to assunption nunmber 7, slide 14.
Agai n, we assune or DCE assunes they shoul d say that
| owering the K, to some m ninumval ue is sufficient to
take into account noving water and fractures, what
have you. This certainly is a dubious assunption in
t he unsaturated zone because of the possibility for
rapid episodic flow And if fracture flow is
dom nating in the saturated zone, that needs to be
confirmed. W also have a problemwth -- 1'll get
intothisalittle bit norein anoment, but longtinme
steps in there, TSPA and nodel i ng.

(Sl'ide change.)

Next slide involves sone experinments that
we have done in our office. Take a little side trip

here fromthe assunptions for a nonent. W have made

some thin wel ded di sks or wel ded tuff disks, | should
say. These are a few mllineters thick. W have
glued themto PVC pipe which I'll show in a nonent,

put alittle bit of head on this systemand observed
how much tinme it takes for the fractures in these
little rock disks to saturate as well as the matri x.

W'll talk a little bit nore about
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chlorine-36 in a nonent.

(Slide change.)

Next slide, 16, these are some of the
cores that we made. One core actually | should say
t hat we nmade before we coul d make t he rock di sks, but
it shows and we cored this with water, but it shows --
| ook at the upper left hand one. It shows the wet
area in the mddle there is a fracture. O course,
all the excess surface water has drained off and dri ed
off, but the fractures appear to suck up the water
rather than the matri x as DOE woul d have you bel i eve.
The | ower right hand corner shows core that was taken
fromthe upper rock sanple. And you can see very wel |
that the fractures are saturated with water and the
matrix is essentially dry.

The time and duration to nmake this core
was on the order of an hour or so, but it obviously
shows that fractures can take water and can flow in
fractures w thout saturating.

(Sl'ide change.)

Next slide shows the disk experinents.
The far right picture shows a di sk glued to PVC pi pe,
but some of these di sks have fractures in them These
fractures can wet up in a matter of hours or |ess.

Matrix can take a |l ot longer to saturate and this one
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inplication fromthis is that -- well, the DCE tinme
step in their nodeling and sone of their -- are the
only ones that we could really pin down were on the
order of a hundred years and if water is flowing in
fractures in the order of hours or so, obviously the
DOE tinme step is too |ong for nodeling.

(Slide change.)

Next slide, sorption assunption nunber 8
is a big one. It states that sorption experinments
conduct ed under saturated conditions are applicableto
t he unsaturated zone. This is just not correct as far
as we can see for a nunber of reasons, one being that
it would have different water conpositions in the
unsaturated zone versus the saturated zone and the
fact that the rock just -- there's adifferenceinthe
saturation state between the two zones. So it's
difficult to see how this assunption could be
confi r med.

(SI'ide change.)

Nurmber 9, next slide, nunmber 19, assunes
that the characteristic water conpositions of J-13 in
t he p#1 decar bonat e wat er and af fl uent sorption can be
adequately represented by sinmulated solutions in the
| aborat ory.

The solution that was sinul ated was the
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UE- 25- p#1, a decarbonate. It was sinmulated as a
sodi um carbonate solution or sodium bicarbonate
solution. | think we saw yesterday from Jim Davis
that if we're not using the full natural water
chem stry, you don't get the right sorption val ues.
And another point | made there was that the
groundwater should not be wused for sorption
experinments in the vadose zone. And even if you | ook
at the groundwater chem stry that's been accunul at ed
so far, you see it actually is outside the bounds of
J-13 and p#l waters.

Last assunptioninvol ves t he assunpti on by
DCE t hat decrease in radionuclide concentrations in
their experiments is due entirely to sorption and not
to anything el se such as precipitation of phases or
formation of colloids. This certainly needs to be
verified. Probably best by electron beam anal ysis
that |ooks at the conplexes can be forned on the
surfaces of mnerals and possibly -- they have done
some aut or adi ography experinments. |It's not clear if
these clots of fission tracks that they find are
actual minerals or solid phases or just conpl exes t hat
are on the surfaces of the sample.

My concl usi ons. There are numerous

chem cal conpl exes of neptunium and certainly other
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radi onuclides of interest which nmay not have been
consi dered by DOE in their nodels, especially in both
saturated and unsaturated, really. DCE needs to
reconci | e nonsor bi ng radi onuclide transport in the UC
between the chlorine-36 and technetium99. This is
what we can see as a major issue here, why there is
such a discrepancy in travel tine.

It's clear, we believe, that saturated
zone sorption is better understood than unsaturated
zone sorption, but there's still a lot of questions
and one of these involves location of volcanic
al luvium contact, uncertainties in sorption
experinments and especially for alluvium the
proportion of drain sizes in the npbst porous and
per meabl e pat hways.

Certainly, all of the sorption assunptions
that were made several years ago, still require
confirmati on by the DOE

Lastly, we have the problemof coll oids.
There's data on the NTStest site that shows pl ut oni um
colloids can travel sonme distance in a fairly short
tinme. This needs to be better incorporated,
consi dered in nodels. Thank you.

MEMBER HORNBERGER: Thanks very rmuch, Don.

Don has cl early done a good job to point out a | ot of
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interesting and i nportant i ssues and as we proceed to
guestions for Don, | just want to caution everyone
that Don is not the right person to ask for responses
interns of what DOE has done. And also, if we get to
t he poi nt of asking representatives fromDOEtotryto
answer all of the questions that Don has posed, we nay
be here for a long tine indeed. So | would urge
people to try to concentrate their questions on
questions for Don.

D ck?

DR PARI ZEK: 1'll pass for a nonent.

MEMBER HORNBERGER: Ji m Davi s?

DR. DAVIS: Sone of the assunptions that
you are questioning, for exanpl e, biological activity
redox conditions, solubilities. |In sone cases, they
woul d seem that by making the interpretation or
assunption that DOE has made that in fact, they've
made a conservative assunpti on whereas if they fol |l ow
through with sone of the questions, they, in fact,
show nore retardation. Do you have a problem-- do
t hese things need to be confirned, even if the result
of confirmng themresults in nore retardation?

DR. SHETTEL: | don't believe that's the
situation. If you | ook at the experinments where they

assune just a decrease in concentration and that's
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sorption, if in fact, that that is a formation of
col l oi ds or another solid phase of the radionuclide,
t hat experinment will give you a fal se sorption val ue.

DR. DAVI S: | think there's some other
cases though, for exanple, with respect to redox. |If
they' re | ooking at the nobility of -- of the transport
of the nost oxidized form and that's the nore nobile
form and they're assum ng that the reduction to say,
for exanple, in the case of wuranium they're not
worried about the formation of uranium4. Wel |
that's a conservative assunption and we need to worry
about whet her uranium gets reduced to uranium4 or
not .

DR SHETTEL: vell, if we take a
hypot hetical situation, if we consider a sanple from
alluvium thereis alittle bit of organic matter in
al luvium and say that the sanple that they used for
their experinment contained a little bit of organic
matter init. Mst of the rock is going to be under
oxidizing conditions, that little grain of organic
matter nmay be reduced condition, so in effect, what
you're seeing is a m xed sorption coefficient. It may
be valid for that bul k rock sanple, but does it really
tell you about the environnent?

It's going to cause -- it could certainly
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cause additional scatter in the results and nake
interpretation of the data nore difficult.

DR DAVIS: So if | can understand what
you're saying, you're saying in their Dbatch
experinments, if there had been sone reduction, then
that woul d overestimate the K, is that what you're
sayi ng?

DR SHETTEL: Yes.

DR DAVIS: Ckay.

DR SHETTEL: That's one interpretation.

MEMBER HORNBERGER: Ji m O ar ke.

DR. CLARKE: |'mkind of inclined to pass
as well for the concerns that you nentioned, but I
guess one question and | don't know if this is
somet hi ng you can answer now or just would get into a
ki nd of discussion that George doesn't want to get
into for obvious reasons, but are there -- you have 10
assunptions that you are concerned about that you
challenge. Are there -- is there any priority here?
Are there certainones that youthink are particularly
i mportant fromthe standpoint of inpact on dose with

t he conpliance part?

DR. SHETTEL: Yes, | believe | could
prioritize all of them but | don't think we have
enough time right now | think the nbst inportant one
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is | believe nunber 7 where they assume that their
saturated zone experinents are applicable to the
unsaturated zones. That's probably -- no, excuse ne,
that's not the one.

Nunber 8. It says saturated zone
experinments apply to the vadose zone. That is
bl atantly incorrect because the water conposition in
t he vadose zone are di fferent than t he saturated zone,
pl us you have t he probl emof the different saturation
states of the sanple. And the fact that really, in
static batch experinments, you're dealing with matrix
di ffusion and sorption in the matrix versus the main
transport nechanismin the vadose zone is fracture
flow. So there are major discrepancies between
unsat ur ated/ saturated zone and the application of
results fromone to the other

DR. CLARKE: Thank you.

MEMBER HORNBERGER: | nes?

DR. TRIAY: Yes. In the bullet where you
said that the sorption data needed confirnmation, what
did you have in m nd?

DR. SHETTEL: That's not nmy job. This is
your data, nost of it, | believe. DCE should be the
ones that confirmthese assunptions.

MEMBER HORNBERGER: Al | en?
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DR CROFF: I'Il pass.

MEMBER HORNBERGER: M chael ?

ACTI NG CHAI RVAN RYAN:  Just a fol | ow up on
Jim s question on the ranking idea and in answering
JimC arke's question you tal ked about the fact that
t he assunptions were i ncorrect froma techni cal point
of view based on the science, but is it also highest
ranked i n your m nd because it has the bi ggest i npact
on dose, or have you all |ooked at that kind of
i npact ? O are you judging each assunption
intrinsically?

DR. SHETTEL: We can only judge these in
afairly qualitative manner because we' re not i nvol ved
in doing any kind of TSPA or PA nodeling, but
obvi ously, | think nunber one is probably the |east
important. Nunber 8 is nost inportant and | could
rank the other ones in between there if you're
i nterested.

ACTI NG CHAI RVAN RYAN: Havi ng your
insights on it would be hel pful, but | just wanted to
clarify it wasn't on an ultimte dose kind of
cal cul ati on basis, but nore on the intrinsic science
of each assunpti on.

DR SHETTEL: ©Ch no. | think nunber 8

could have a major inpact on ultimte dose.
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ACTI NG CHAI RVAN RYAN:  Ckay.

DR. SHETTEL: Soit's not just m nor tweaking of
t he experinents or whatever. | think some of these
assunptions can have nmjor inpact on perfornmance
assessnent.

ACTI NG CHAI RVAN RYAN:  Ckay, thanks. |
appreciate it.

MEMBER HORNBERGER:  Rut h?

MEMBER VEI NER: Don, on your slide 4, at
the bottom you say "DOE' s solubility nmodels may be
realistic, but are not conservative."

What woul d you consi der conservative and
what's wong with realisnf

DR. SHETTEL: There's nothing wong with
realism | think in a general sense, DOE is always
sayi ng that they nake conservative assunptions, but
| " mjust pointing out a case here wherethey initially
made a conservative assunpti on and t hey j unped down to
something that nmay be nore realistic, but still
probably needs to be confirmed because t hese are based
on spent fuel dissolution experinents. And | can't
remenber | ooki ng at these papers recently, but there
may be sonme problens in the experiments in conparing
them from the | aboratory experinents to the actua

Yucca Mountai n environnent.
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MEMBER HORNBERGER: Don, again just to

make sure | understood your answer to Mke Ryan's
question, if -- | mean and perhaps Ines' question as
wel | . So when you say sone of these things need
confirmation, if infact, the Departnent of Energy did
an anal ysis to suggest that sonme of these assunptions
woul d not be inportant in a perfornmance assessnent,
woul d that then negate the need to do confirmatory
testing in terns of either laboratory or field
nmeasur enent ?

DR SHETTEL: | suppose that's a fair
appr oxi mati on. But | also believe sonme of these
cannot be confirnmed because of the conceptual probl ens
that are invol ved.

MEMBER HORNBERCGER: Yes. | grant that
it's a hypothetical. | didn't nean to prejudge that
they could do so, but if they could do so, then your
answer woul d be that that would be fine.

Ckay, well, thanks very nuch, Don. Ch
Nei | ?

MR. COLEMAN. | just wanted to rmake one
nore realismconment. Several times in this nmeeting
t he Benhamnucl ear test has been nmenti oned. Coll oi dal
transport plutoniumhas been reported over a di stance

of about a kil ometer, but that finding, | believe, has
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very limted application to the study of natural
syst ens. This was a -- if nmenory serves, a 1.3
megaton bl ast below the water table, generating a
massi ve pressure wave and creating pronpt injection
and | ocal hydrothermal circulation for many nonths.
And we can only imgine the process of colloid
formation at the point of a nuclear detonation. This
is not anatural process. And | woul d propose coll oid
studi es done under natural flow conditions are nuch
nore appropriate for understandi ng colloid transport
at Yucca Mountain or any other site. | just wanted to
make that coment.

MEMBER HORNBERGER: Thanks, Neil.

DR. SHETTEL: If | can respond to that,
briefly?

MEMBER HORNBERGER:  Yes.

DR. SHETTEL: The fact that there was sone
hydro thermal activity, that coul d be equated i n sone
sense to the repository near-field environment where
you have high tenperatures. The pressure wave, |
believe it's been shown that the plutoniumcoll oids
are beyond t he shock wave effect, soit's not aresult
of the expl osion.

MEMBER HORNBERGER: (Okay, thank you very

much.
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DR. SHETTEL: In any event, it's an

anal og, possible anal og of Yucca Muntain.

MEMBER HORNBERGER: Thanks very rmuch, Don.
We now have three presenters |isted for Nye County and
according to ny schedul e Les Bradshaw is going to go
first.

MR. BRADSHAW  No.

MEMBER HORNBERGER: W have a no there.
Who is going to go first?

Tom Bugo.

MR. COLEMAN:. Let nme just nmention while
they' re setting up there that the EPRI talk, whichis
the last one in the sequence, has been e-nmailed to
bot h DOE and to San Antonio, soit is avail able there.

MEMBER HORNBERGER:  Tonf

MR. BUQO Thanks for the opportunity to
make this presentation. This is a presentation| gave
earlier this nonth at Devils Hol e Wrkshop, so Dr.
Pari sek and M. Duncan, if you bear with me while | go
through this material. You ve already seen it.

(Sl'ide change.)

The second slide is an overvi ew of what
I"d like to go over. Nye County has been doing
groundwat er | evel eval uations for sonme period of tine

Nnow. Over the course of the last year we have

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

80

expanded our water |evel noni toring program
especially in Pahrunmp Valley and Amargosa Desert.
W' ve done some nunerical nodeling |[|ooking at
groundwat er nounds associ ated with pal eo cli mates and
we' ve been zeroing on groundwater conditions in the
Ash Meadows are, particularly with respect to the
dept h of groundwater and water |evel trends.

Wy do we bother? We're | ooking at
basel i ni ng what t he current conditions are and | ooki ng
at the inpacts of our devel opnment of groundwater in
bot h Amargosa Desert and in Pahrunp Valley because
we' re concerned that the FEPS process is not | ooking
at future groundwater withdrawals. And 1'Il be
discussing a little later, there's a lot of
conpetition for the avail able resources going on at
this point in tinme. There's battles over water
rights, right to go in and develop on a very |arge
scal e. And we are concerned that there's enough
effort put into evaluating the inpacts of the
repository on future groundwater wthdrawals and
perhaps nost inportantly vice versa. Wat are the
i npacts of those future groundwat er wi t hdrawal s goi ng
to be on the performance of the repository?

(Sl'ide change.)

The next slideis a mp that was presented
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a year ago at Devils Hole. This nmap was prepared so
t hat we coul d val i date a USGS regi onal potentiometric
map that was put out. W used the water |evel data.
This is a baseline for the winter of 1999 to 2000. W
conpiled all the avail abl e data, our own water | evel
nmeasurenents with those from the U S. Geol ogi cal
Survey, the various DOE groups, both the test site
operations and the Yucca Mountain site. We
suppl emented that in data gap areas with ol der data.
We used spring data in sone areas because we had to.
There was no other available data. And then in the
departure from the USGS approach, we use control
points. One of the problens we had in validating the
USGS map was t hat they used an al gorithmin a conputer
program that could not be reproduced if you didn't
happen to own that proprietary package. So we used
control points so that others can go in and say here's
exactly how it was done at this point.

The next slide shows how -- in the
previous slide it showed the map area with the
potentionetric contours. The area shown in here is
t he overal |l data set we used. It went way beyond what
is showmn on the map itself. W did that because we
wanted to elimnate the edge effects associated with

t he contouri ng.
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Agai n, we had to use spring elevations in
some areas as they represent the only data that's
avail able, particularly in the Panam nt Range and
portions of Spring Mountains. There's no groundwater
| evel data avail abl e.

Sonebody asked | ast year if | didn't think
t hose springs were perched and since that -- i n maki ng
this map, if a spring had been identified as perched,
it was censored from the data set. However, in
subsequent work and | ooki ng at springs, many of these
may be perched. Sone of them undoubtedly are sem -
perched and sonme of themare unperched and it woul d be
a massive undertaking to go in and try to figure out
which is which. Nonet hel ess, | think for genera
potentionetric map devel opnent it's suitable to use
t hem

(Sl'ide change.)

lI'dliketotalk alittle bit on the next
slide about what constitutes a data because a | ot of
Nye County studies are focused on identifying what

data gaps are inportant to the county and how we go

about filling themin.

Wel |, everybody has their own definition
of what a data gap is. It's based upon their own
i nterest, t he i ssues t hat t hey have, t he
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responsibilities as the data collection agency and
their concerns, their scientific interests. o
course, gaps are defining the distribution and the
variability of the data. There's the regulatory
authority defines gaps in ternms of what i nformation do
t hey need for naking better infornmed decisions.

There's environnental concerns. W run
into that a lot in Nye County and gaps in
under st andi ng cause and effect. W spend a ot of
time defending ourselves over the existing water
withdrawals that are going on and the potential
i mpacts of those.

(Sl'ide change.)

O in some cases, your idea of a data gap
depends on who you work for. | work for Nye County.
So in the next slide, it points out that my interest,
i ssues, responsibilities and concerns focus on
southern Nye County, so please limt your questions
and issues to this little part of ny world, thanks.

Next sli de.

(Sl'ide change.)

There are some rather large areas in
sout hern Nye County t hat are devoi d of any groundwat er
information. |In other areas, such as Yucca Muntain

and the Ash Meadows area, we on the surface seemto
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have rather | arge data sets. So how do we go about
filling in the gaps and where are these gaps?

(Slide change.)

The next slide shows that we really can't
collect data on a grid. |It's an inpossible task, so
therefore we have to prioritize where these gaps are.

(Slide change.)

The next slide shows Nye County's
principal areas of concern. Up at the upper right
hand portion of the map we show wei ghts, di sposal and
weapons testing. Those are concerns up there; Yucca
Mount ai n, of course, a Nevada test site. Through the
sout hwest, the green area is the environnental
concerns. \What inmpacts will Nye County punpinginthe
Amar gosa Desert and particularlyinthe Amargosa Farns
area have on the environnmental and sensitive areas at
Ash Meadows and on the springs to Death Vall ey.

In the lower right hand corner we have
wat er supply i ssues. Pahrunp is a growi ng conmunity.
It's about 35,000 people now. We project the ful
build out of 150,000 people with a corresponding
demand of 80,000 acre feet a year. W have a water
supply problem at Pahrunp and the county has
instituted aresource stewardshi p programrecently to

address that water shortfall and to protect the future
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resources in the county from devel opnent by others.

The littl e gap shown i n between t he bl ack
and the blue is an area of real concern with respect
to resource conmpetition. Last nonth, there were water
right filings, nmassive water right filings on behalf
of a private corporation and just alittle bit to the
east by t he Sout hern Nevada Wat er Authority that woul d
appropri ate several tens of thousands of acre feet of
water fromthis area. Nye County has previ ous water
right applications in the sane area and is quite
concerned about the conpetition for the resources.

| can't discuss all these things, so the
next slide shows two areas | want to concentrate on
today. One is the Pahrunp gaps. In addition to basic
wat er | evel information, we al so have si gni fi cant gaps
i n our understandi ng of recharge. W have al nost no
water quality information. |f yougotothe NWS, the
USGS dat abase, they show two water quality anal yses
for Pahrunp. To address this need, the Southern Nye
County Conservation District has provided funding to
go in and do sone conprehensive water chemstry
sanpling in Pahrunp for the first tine.

We've got a lot of uncertainty with the
anmount of underflow. It's the old geophysical joke,

what do you want it to be? W don't have enough
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information to make valid estimates of how nuch
groundwat er underflows through Pahrunmp Valley. W
have a gap in the cause and effect. Everybody bl anmes
us for every effect, but we still do not see, based
upon the data that's avail abl e a true cause and ef f ect
rel ati onshi p.

At Pahrunp, we also have a problemw th
separation of the upper and | ower aquifers. W see
sonmewhat deeper trends i n the deeper part of the upper
system but we don't have any deep systeminformation
at all. In the Amargosa area outlined in green, we
al so have sonme significant gaps with respect to the
amount of groundwat er di scharge that i s going on, the
depth to water, the water | evel trends and again, the
cause and effect relationships.

(Sl'ide change.)

The next slide shows in Pahrunp Valley
from 1999 to 2003, the blue circles represent the
wells that Nye County was nonitoring at that tinme.
Over the last year, 62 additional wells had been
added, so we now have pretty conprehensi ve cover age at
Pahrunp. W added the Utilities, Inc. wells whichis
the major water purveyor in Pahrunp. W' ve added
deeper agricultural wells and we' ve gone i n and added

wells in all of the data gap areas, particularly in
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areas with high domestic well and septic system
densi ti es. W' ve got some 30 sections of land in
Pahrunp that have over 200 i ndividual septic systens
inthem So it is a concern for us to go out there
and characterize both the water | evel trends and the
chem stry.

To date, neasurenents have been taken in
170 well's in Pahrunp Vall ey.

(Sl'ide change.)

Next slide shows -- well, that's actually
too many. |It's quite a burden Nye County to go out
and collect data on that kind of scale. W believe
t hat we now have an adequate distribution of existing
wells for nonitoring the effects of water w thdrawal s
within the devel oped portion of the basin. | stress
wi thin the devel oped portion because as you see from
the map we have a very high density data wi thin that
devel oped area, but once you get outside that
devel oped area, the data is very sparse.

So we' re | ooking at devel opi ng transects
to reduce this monitoring burden and | show it
conceptual Iy here, these transects that work i s goi ng
on right now. Again, the data is very sparse beyond
this area. The water quality data is severely

[imted. Recharge estimates need refinement. The
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di scharge esti nates need refi nenent and t he underfl ow
fl uxes are poorly understood, but yet we sit down and
we do nodels and state with certainty or uncertainty
how t he systemis respondi ng and we really don't have
sonme of this fundanmental information.

The next slideis simlar for the Amargosa
Val l ey area. Again, the blue dots are -- represent
wat er | evel areas where water |evel neasurenents are
taken by Nye County. There's a lot of other
nmonitoring that's going on out there. The U. S
Geol ogi cal Survey, Fish and Wldlife Service and Park
Service are al so doing nonitoring. Over the | ast year
we' ve increased our nonitoring in the Amargosa Farns
Area and in between the Farnms Area and Ash Meadows.

W' ve al so done sone work to go out and
| ook at where these springs actually are. W did a
conmpilation of all the springs that are on the 1 to
24,000 topographic coverage and our field guy that
does the water |evel measurenent tries to get out to
a couple of springs every nonth to see if they're
still flow ng and to further docunent those springs.
Hopeful Iy, at sone point intinme we will be able to
consi der doi ng sone actual nonitoring on those.

Agai n, once you get beyond t hese devel oped

areas, the data is very sparse. Qur di scharge
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estimtes need refinement and the perennial yieldis
not well defined, but it is very inportant.
|"dIliketoconcentrate onthose di scharge
esti mat es. There were a couple of studies done
recently. One was for all of eastern Nevada. | think
t hey | ooked at 17 bases in eastern and central Nevada
and then we had some USGS studies done in the Ash
Meadows area and other discharge locations in the
Deat h Val | ey Regi onal Fl ow System They canme up with
quite different results. Both of them relied on
i magery anal ysis and ground Et neasurenents. The
results in eastern Nevada found t hat Et was doubl e t he
reconnai ssance report series values and hence,
recharge was al so double. The results in Ash Meadows
in contrast, found that Et was only 18,000 to 21, 000
acre feet per year which was only slightly higher than
previ ous esti mat es based on spring di scharge. So |'ve
al ways been scratching ny head saying what is the big
difference? And what |'ve been told is that well,
it's because the other ones were in the northern part
of the state and so they had nore Et. Well, we have
a map on theright fromthe state map, state report on
potential evapotranspirationrates andit doesn't wash
wi th that because that shows that the southern part of

the state has nuch higher PEt rates and we would
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expect to see higher Et rates down here, rather than
| ower . So one must question were the original
reconnai ssance estimates nore accurate in the south.

(Slide change.)

Vell, we'll get into that a little bit
nore on the next slide. Both nethods relied upon
renot e sensi ng approach and used satellite i magery to
define the extent of the areas of evapotranspiration.
|"ve got a background inthat. | used to work down in
Wat erways Experinent Station and | did a |lot of work
with renote sensing down there, so | was able to
follow the work that these folks did and ['l]
sunmari ze that.

(Sl'ide change.)

The next slideis for the recent estimtes
of evapotranspiration in eastern Nevada, those 17
bases that | tal ked about. And what you see is the
wor ker here at Nichols went in and defined the areas
where he thought that evapotranspirati on should be
occurring and cl assified everything withinthat area.
So all land within each Et area was cl assifi ed and Et
was estimated on the basis of plant cover wth
correlations to depth to groundwater and annual
groundwater Et as is shown on the next graph.

Next slide, please.
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(Slide change.)

Now historically what we find in the
literature is that Et is greater than one foot per
year fromareas with groundwat er depths of 10 feet or
| ess. This is consistent with previous observations.
One question is howlowcan it go? If it's one foot
at a depth of 10 feet or less, what is it at a depth
of 15 feet or 20 feet?

Well, we've got the Amargosa Research
Station up near Beatty and t hey' ve been doing a |l ot of
work | ooking at profiling of chloride ions and al so
vari ous radi oi sot opes and t hey ar e suggesti ng nowt hat
t he groundwat er has an upward fl ux fromdept hs as nuch
as 100 neters. It's negligible. They say at that
depth, but nonetheless there is a positive upward
flux.

Now we don't know at 50 feet what that
flux is or at 25 feet, but it does suggest that there
coul d be an appreci abl e quantity of water being | ost.

(Sl'ide change.)

Well, let's go onto the USGS work in the
next slide. And this is the Ash neadows area and what
was interesting and | found out why the difference in
the values. Wwen -- in this area, the USGS and |

think this best exenplifiedinthelittle figure down
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at the lower left which is for Chicago Valley. The
dotted line represents the area of groundwater
di scharge, yet when they did their classification,
they only classified about 25 to 30 percent of the
area within that discharge area. So all land within
each Et area was not classified. They used a sim|lar
method of estimating Et on the basis of plant
assenbl ages and densiti es.

| took a different approach based on our
wat er | evel data and that's shown in the next slide.
| went in for this 560 square mile area and | took our
potentionetric surface. It agrees with the previous
map by the USGS and | subtracted that fromthe digital

el evati on nodel of the USGSto cone up with a depth to

wat er . Depth to water is a very hard thing to
contour, so you have to go about it in-- 1 found that
this was the best nethod. I've |ooked at just

contouring the depth data by itself and found that
that was a neani ngl ess exercise because it didn't
account for the topography.

But what this shows is that based on a
2,000 baseline data added to that the data that the
USGS collected in their Et study of Ash Meadows, |
found an area of 58,000 acres where the depth to

groundwater would be 10 feet or |ess and another
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45,000 acres where it would be 10 to 50 feet to

gr oundwat er .

(Sl'ide change.)

Going on to the next slide to show the
signi ficance of that, there's 58,000 acres where the
groundwater is 10 feet or less in depth. O that
area, the USGS only classified 12,500 acres, neaning
t here's sonme 46, 000 acres out there, accordingtothis
estimate that were not classified.

| don't put arate onthat because | don't
know what the rate is for bare soil inthis area. |If
| were to apply the nunbers N chols used up in
nort hern Nevada whi ch was .4 acre feet per year, that
would come out to 19,000 acre feet and it would
essentially doubl e the di scharge i n Ash Meadows, j ust
i ke the nunbers in northern Nevada.

(Sl'ide change.)

In the [ ower right I say but wait and the
reason | say that in the next slide, even though the
Ash Meadows ar ea has been extensively investigated and
there's long termrecords available for many of the
wel l's and springs, there is still not, in my opinion
enough data to accurately define the depth to
groundwat er and as | showin the map on the right, the

area where | have show ng depth to groundwat er of | ess
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than 10 feet, alot of it is in data gaps. W really
don't know what the depth to groundwater is.

But our fundanental estinmates of recharge
and perennial yield rely on this know edge. When
we' re using groundwater nodels and we're calibrating
to di scharge, we should have a good idea of how nuch
di scharge is going on.

We hope t hat t he geophysi ci sts can i nprove
our know edge of this and we can use resistivity or
anot her nmethod to go out there and see if we can't
better define what the depth to groundwater is.

(Sl'ide change.)

The | ast slide, our plans for the future
wi th respect to groundwat er eval uati on, the eval uati on
of the upper and deeper water | evel trends in Pahrunp
Valley. Nye County has a cooperative proposal wth
the USGS to do sonme deep drilling in Pahrunp. W' ve
been hocking that to anybody that will listen for the
| ast three years, but we haven't found any takers yet.
We're hoping that will change.

We are in the process nowof selectingthe
transects for nmonitoring in Pahrunp and i n accordance
with our QA procedures for that. W have to inspect
each i ndi vi dual hydrograph for each well and t hr ow out

wells that are in duplicate areas, maintaining deep

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

95

and shallow in the same areas.

We' re goi ng to continue eval uation of the
ef fects of groundwater bal ance on water w t hdrawal s.
It was interesting listening to the discussions
yesterday on the i nmproved calibration of groundwater
flow nodel made by using a few selective
interpretations. Sone of our prelimnary findings are
t hat t hey al so shoul d be i ncorporatingin pal eoclimte
ef fects because they have pronounced i npact on water
| evels in the region today.

We're going to continue doing our water
| evel nonitoring in Pahrunp, Amargosa Desert and the
Stewart Valley, Chicago Valley and points beyond as
budget and personnel, tinme allows. W'II|l continue
doi ng the spring verificationand as | nentioned, we'd
like to do some spring nonitoringinthe future. It's
nice to go out there and prove that the spring is
still there and that gives us sone information that is
useful. But what we really need to know is is the
di scharge of that spring going up, down or staying
const ant .

That's it, folks.

MEMBER HORNBERGER: Thanks very nuch, Tom
Very interesting presentation.

What |'m going to suggest is that the
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panel nenbers all jot down their questions and let's
ask Nye County people as a group. W can get all of
t he questions from Nye County at once.

So if we could proceed to the next Nye
County presenter

DR HAMMERMEI STER:  1'I| get started.

MEMBER HORNBERGER Wait a second. You
must not have a mcrophone on. W' re not hearing.

DR HAMMERMEI STER  Try this one?

MEMBER HORNBERGER:  That works.

DR HAMMERMEI STER:  Is that better?

MEMBER HORNBERGER:  Yes, thank you.

MR. COLEMAN: Al so, the canera on your end
is still pointed at Tom

(Pause.)

DR HAMMERMEI STER:  Okay. Are we ready?

MEMBER HORNBERGER: Pl ease proceed.

DR. HAMMERMEI STER: OCkay, prior to the
study of geol ogi c sanples of Fortym | e Wash al | uvi um
t hat had representative particle size distributions
had never been collected, at least in Nye County's
opi nion. And this coring programNye County believes
provides the first geologic exanples that have
representative particle size distributions. It's the

first accurate picture of | ayering, textural layingin
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t he subsurface.

Thi s has been funded by t he Departnent of
Energy which we appreciate. However, the Depart nent
of Energy has directed or in any way influenced the
actual study.

Next slide, please.

(Sl'ide change.)

I"d Iike to quickly just enphasize sone
key points as | give ny talk. 1'd like to go over
some of the field and | aboratory nethods, describe
significant resultsandtalk alittle bit about future
wor K.

At the end I'd like our senior geol ogi st,
Jam e Wal ker to talk about alittle different subject
and that is sone growh faults in alluvium and in
under | yi ng bedrock i n the south of the repository that
may influence flow paths.

Next slide, plese.

(SI'ide change.)

The points | do want to enphasize from
this talk is that we had cored nearly 300 feet of
continuous sunmt core from the upper portion of
alluvial aquifer. W've logged it and we've tested
some of the core. The core recovery was exceedi ngly

good sanples are mnimally disturbed. | shoul d
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enphasi ze that the porosity and density are di sturbed
and we'll show exanples of that. However, the
particle size distribution, we Dbelieve, are
representative.

Prelimnary field and | aboratory testing
results have begun to fill some inportant data gaps.

Next slide, please.

(Slide change.)

Qur location of the study was along
H ghway 95 at the al l uvial testing conpl ex show ng the
slide encircled. It's south of the repository of
course, and it's north of the Nye County residents
that live in Amargosa Valley. It was |ocated at that
| ocation to potentially help interpret future cross-
hol e tracer tests at the alluviumtesting conpl ex.

Next sl i de.

(Sl'ide change.)

The coring nmet hod was used with the sonic
coring nmethod of vibrations, the nmethod of Brooks of
inmparting a vibration into the drill strain which in
turn causes the sedinments to start vibrating and

become slight fluid and if you put, apply positive,

downward pressure on the drill strain and you rotate
it, the sedinments nove up into the drill strain.
After the drill strain is full or the actual |ower
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part of thedrill strain which we call the core barrel

is full of sedinments, it's pulled to the ground

surf ace.

Next slide.

(Slide change.)

And it's renoved at the ground surface.
It's actually extruded fromthe core barrel. W see

a portion of the core barrel here and the slide, and
it's sinply vibrated out of the core barrel into a
plastic tube or a plastic sock.

Next sl i de.

(Sl'ide change.)

The core is then -- I'"'msorry, | junped
ahead of nyself.

W did not core the vadose zone, the
unsaturated zone. This was a denonstration project.
There was limted ambunts of funds. We drilled that
rapidly and encased it off. The upper roughly 160
feet shown in green was cored wth one size core
barrel roughly 6-inch diameter core barrel. And the
| ower, approximately 100 feet, and showed i n orange.
It was cored with a srmaller dianmeter of 4.5 inch core
barr el

Next slide, please.

(Sl'ide change.)
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The core, once the core is brought to the
ground surface, it's noved into a core trailer at the
site and for geologically |ogging and subsanpling.

Next slide, please.

(Slide change.)

The | ogging nmethods that we used were
basi cal | y ASTMvi sual manual | oggi ng net hods and sone
of the paranmeters that we actually neasured, we
actually |ogged and described are shown in this
i npossible toread slide. They include particle size,
estimates of gravel, sand, silt and clay, cenentati on,
plasticity and so on.

Next slide, plese.

(Sl'ide change.)

The particle size distributions in the
core remain nore or less intact and so in many cases
we're actually able to see, visually see the layer in
t he actual core.

Sone recent exanpl es here, the uppernost
slide shows a transition from cobbles and coarser
gravel to finer gravel, about two thirds the way
along, going fromleft to right. You can obviously
see a transition in the particle size. Anot her
transition of particle size, the mddle core is

showi ng froma finer textured nmaterial toaless -- to
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one that contains less fines and finally the | ower
sl i de shows an actual cobbl e that was drilled through,
actually cored through the cobbl e.

Notice that the material is fluffed up.
It's not -- density and porosity has been di sturbed
and | want to enphasize again, we believe these are
representative particle size distributions. W have
not nmessed up and screwed up the particle size
di stributi ons.

Next slide, plese.

(Sl'ide change.)

Sonme addi ti onal exanpl es of disturbance,
we have to be honest here. The fines in the upper
core shown, the fines tend to mgrate to the outside
of the core. This conplicates subsanpling we found.
And so -- and also it probably defines al so probably
mgrate tothe walls of the bore hole, the actual bore
hole formation walls and it can cause sone problens
with sanmpling and testing in the actual bore hole
itself.

Heat generating in the |l ower slide shows
an exanmple of the effects of heat that it is -- heat
is generated during the coring process and causes
water to accunulate in the top of the core, shown in

the far left, a darker color and tends to dry out the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

102

core slightly and the | ower region of the core shown
in the nore oxidized colors in the lower, inthe md
section of the core.

Next slide, plese.

(Slide change.)

A whol e suite of geophysical |ogs were
conducted. However, these are probably the two nost
i mportant | ogs because as | nentioned, the density and
porosity of the core is disturbed. These are nucl ear
|l ogs that actually blast the radiation out in the
formation. They attenpt to see into the formation and
t he epithermal neutron and ganma-ganma density | ogs
shown here basically trend t oget her whi ch t hey shoul d.
They're expected to and there's a fair anmount of
character to these |l ogs indicating, suggesting a bunch
of things. There's a bunch of casing in the holes
that sort of conplicate the interpretation, but there
are sone potential changes. The character of these
| ogs i ndicates sonme potential changes with depth in
t he al |l uvi um

Next slide, please.

(Sl'ide change.)

Once the logging was conpleted, it was
fini shed, the hol e was conpl ete with a dual piezoneter

for groundwater chem stry nonitoring and also
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groundwat er | evel nonitoring, future groundwater |evel
noni t ori ng.

Next slide, please.

(Slide change.)

A quick overview of sonre field
nmeasurenents. We wei ghed each core segnent. W got
t he wet mass of each core segnent in a particular core
run. W used this to support calculations of the
overal |l density, dry bulk density of the core run and
we sort of backed into the dry bulk density of the
core run by subtracting off wth [|aboratory
nmeasur enents of water content. W got the dry mass of
each of these core segnents by subtracting off the
wat er content and we assumed a vol une of neasurenents
equal to the -- defined by the outside dianeter of the
core barrel and the length of the actual core run.

Next slide, please.

(Slide change.)

Probably some of the nobst inportant
| aboratory tests. This is sort of a PRslide as nuch
as anything. Nye County now has its own | aboratory
testing area. Probably one of the npbst interesting
and nost inportant is particle sizedistribution. And
here we have wet sieve and hydroneter test. Wt sieve

addresses the coarser fractions and the hydroneter
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tests |l ooks at the finer fractions.

Next slide, please.

(Slide change.)

Since these sanples were disturbed, we
really can't run a hydraulic conductivity test on
them W have to reconstitute the sanples. W did
select core intervals, 15 different core intervals
that were representative, that had representative
particle size distributions that covered the range of
particle size distributions encountered in the core
hole. W repacked these 15 sanples into a 12-inch
long by 6-inch dianeter flow tubes that we put into
flow cells. These were repacked in lifts and these
particul ar 15 sanpl es were repacked dry i n an attenpt

t o approach and | enphasi ze approach in situ dry bul k

densiti es.

Next slide.

(Slide change.)

This -- we did conduct constant-head
conductivity tests. On the left is showing the

repacked core, just shown in the previous slide with
the actual flow cell caps on them and the actual
const ant - head conductivity tests being run.

We al so conduct ed hydro conductivity tests

on 10 drive core sanples, smaller core sanples in
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brass liners. W collected, | believe, five, two and
a half foot drive core cores throughout the entire
core interval and the bore hole. W did this because
this is the only previous nethod that we had used to
obtain core. It's a very expensive and very tine
consum ng net hod, but we wanted sone datato -- we had
some previous drive core data and we wanted sone
addi tional drive core data fromthis particul ar hol e.

Next slide, please.

(Slide change.)

Fi el d hydroconductivity tests. There were
two types. On the left it shows a constant-head
injectiontest intothe conpl eted bore hol e that agai n
has two screens, dual piezoneter screens. This is a
U S. Bureau of Reclamation nethod. Basically, just
punped the water out and put it in a tank and then
ejected it back in and | believe on constant head.

Ontheright it's showng a | arger scal ed
punp test conducted in individual isolated screens in
a nearby well, located 50 to 60 feet away. Each of
the screens were punped for 48 hours and this is an
actual punp test and we were able to get a |l arge scal e
hydro conductivity val ue.

Next slide, please.

(Sl'ide change.)
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|'"d like to turn quickly to the results,
geologic results, logging results suggests that
there's little evidence of buried soils. This has
been an i ssue brought up that various soils m ght tend
to limt flow The data doesn't suggest this.
There's littlecenmentation. Little or nocenentation.
Inaddition, logresults showthat the colors indicate
primarily oxidizing conditions and finally the coarse
fractions are volcanic and they've been weat hered,
sone angul ar, sone rounded and clearly it's alluvial
material. Next slide, please.

This slide, next slide shows just the
cenentation data from our geol ogic | ogging and note
that there's little to no cenentation. These are the
depth profiles, again on cenentation. And HCL
reaction is shown on the right and there's very few
carbonate layers in the system

Next slide, please.

(Sl'ide change.)

| include this slide because it's kind of
pretty. |It's the gravel fraction showi ng and i ndeed
these are slightly rounded alluvial material.

Next slide, plese.

(Sl'ide change.)

We determ ne density by a bunch of field
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nmet hods and | aboratory nethods. 1've already sort of
very quickly mentioned one, one of our calculation
nmet hods and al so nentioned geophysical logging. In
general, they were fairly consistent. The act ual
cal cul ated porosities that we were able to cal cul ate
were generally in the upper range of val ues used by
the U.S. Departnent of Energy. That is, roughly 25to
31 percent porosity. This corresponds to bulk
densities of -- ranging fromroughly 1.7 to 2.1 grans
per cubic centinmeter or 2.0 grans per cubic
centineter.

Next slide, please.

(Sl'ide change.)

This slide, the next slide does show the
depth profil e of these different density neasurenents.
The bl ue squares have a trenendous anmount of data.
It's actual gamma-gamma density | oggi ng data. We
believe that it over-estimates hydraulic conductivity
slightly. The red Xs shown there that are difficult
to see are actually the calculated values that we
calculated the densities for each core run. Ve
believe that they slightly under estimate densities.

Next slide, please.

(Sl'ide change.)

Probably one of the nobst interesting and

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

108

probably one of the nost wuseful results of the
particle sizedistributiondatathat we collected, the
| aboratory particle size distribution data was the
conparison of sonic depth profiles of particle size
distributions from sonic core wth profiles in
adj acent hole of drill cuttings that have collected
using air rotary versus circulation nethods.

It's assuned here in this conparison that
the sonic core does not disturb, the coring process
does not disturb the particle size distribution. So
it's sort of a standard by which to conpare sanpl es
t hat have been coll ected by other nethods.

The bottomline is that this comparison
shows that the drill cuttings are highly disturbed.
Basically, they're ground up. The larger gravels are
ground i nto sand and ground into finer material and in
addition to that, sone of the natural finer materi al
is washed away during the actual drilling process.

(Sl'ide change.)

The next slide shows a result, a
conmpari son of the plots. |It's a pretty conplicated,
nmessy thing, but the blue in the background are dril
cuttings data fromagain froma hole that's about 60
or 70 feet away fromthe sonic core hole. The pink

and the red are sonic core hole data. The area to the
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| eft of the curves, the white are to the left of the
curves corresponds to fines, the percentage of fines,
the area between the two, for exanple, the two bl ue
curves corresponds to the amount of sand and the area
to the right of the blue curve and the red curve
corresponds to the anount of gravel.

This clearly shows that the anount of
gravel has been reduced in the drill cuttings and
i ncreased anount of fines and also a very |arge
increase in the ambunt of sand. And | think this is
obviously a fairly significant finding. Folks that
have used drill cuttings for adsorption tests should
at least take this into account.

Next slide, please.

(Slide change.)

We' ve al so used particle sizedistribution
data to delineate | ayers, textural layers, unifiedin
USCS stands for Unified Silt C assification System
textural layers in the actual core.

This classification systemthat we apply
to our core showed that they're nostly gravels and
sands with fines in the upper 100 feet of the core
hole and that's the wupper hundred feet of the
saturated zone. The fines classified primarily as

cl ays, however, sone prelimnary -- we hadn't fini shed
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our Atterberg Limt tests yet and the prelimnary
Atterberg Limt data suggests that these are actually,
if we use Atterberg Limt data that the fines actually
are primarily silts.

Again, this classification I'mgoing to
show you here and on the next slide are based purely
on particle size and category limt data is not
i ncl uded.

Poorly graded | ayers predom nate and in
the |lower 100 feet of the hole, they're primarily
cl ay, sands are found.

(Sl'ide change.)

The next slide shows the graphic of the
Unified Silt Classification Systemlayers and we' ve
used these to -- we've basically just built our
lithostratic or lithographic logs. Ontheleft we use
all 13 of the Unified Silt Cassification System
groups that were encountered in the core hole. And
notice that it's a highly layered systemif we show
all those |ayers.

The bl ue | ayers correspond to t he coarser
texture. Dark blue is the coarsest textured |ayers
which are, of course, the nost perneable. We're
t al ki ng about gravel s and sands. The reds and oranges

correspond to the finer textured | ayers that contain
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nore silt and nore clay and t hese, of course, are | ess
per meabl e.

So you can see on the left diagramthat
you transition from the upper portion of the core
where it's nore coarse grai ned and you get down in the
| ower portion of the core hole, it's finer grained.
The middle diagramis a sinplification of the left
hand diagram |In this case, USCS groups with sim |l ar
particle size distributions were grouped toget her and
we have five groups there that are shown and their
textural range is also the percent fines and these
five groups are shown in the legend which is
i npossible to see fromwhere | am

And in the far right hand side we've
grouped simlar USCS groups into two |arger groups.
And we've sinplified the diagram even further.
Because particle size distribution or texture is
related to perneability, these lithostratic graphic
|l ogs are perhaps a first step towards identifying
hydrostatic graphic units. Clearly, nore work has to
be done in that area.

Next slide, please.

(Sl'ide change.)

This slidel'll actually skip over, really

qui ckly. This shows the difficulty of sub-sanpling
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core that doesn't have a large volunme and we have
| arge cobbles in a |l arge coarse fraction. It's very
difficult to sub-sanple and to split and to get
representative sanmples in individual splits and, of
course, we had nultiple uses for this core. And al
|'"msaying is that the |ine of this graph should be a
45 degree line and it's obviously not. W have sone
work to do in this area.

DR. HAMMERMEI STER:  Next slide, please.
Briefly, 1'd like to turn to the hydraulic
conductivity testing program and also there's sone
transport parameter testing program In the 15
repacked core sanples that |[|'ve talked about
previously, we're working cooperatively with Los
Al anps National Laboratory on th is. Nye County has
and continues to conduct the hydraulic conductivity
tests on these repacked core sanples. Again, they're
repacked to attenpt to approach in situ densities.
Once we've conpleted these tests, Los Alanos wll
conduct transport paraneter neasurenments on these
tests.

Sonme of the results of the sanples that
have been repacked t o about 1.7, an average density of
1.72 grans per cubic centineter. The values are

relatively high. They range from 17 to .6 feet per
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day dependi ng upon the particle size distribution in
t he repacked core. And as many other workers have
found, the hydraulic conductivity of the sanple
decreases with increasing finds.

This observation is shown in the next
slide. We plot finds onthe Xaxis and the | og of the
hydraulic conductivity on the vertical axis. The
triangl es are the 13 i ndivi dual cores, and the squares
are the nean values for the five conbined unified
classification groups that we had talked about
previously.

Next slide, please. Well, | guess you
m ght be asking, and | asked nyself what is the val ue
of repacked, reconstituted small core sanpl es? Wat's
t he val ue of working with those sanples? And what is
the relationship between these small |aboratory
sanpl es and | arger scal e hydraul i c conductivity val ues
that are obtained in field tests?

A nunber of workers have found a rough
correlation between the size of the sanple or the
volume of the sanple being tested and hydraulic
conductivity. This particular slide is froma 1999
study in groundwater, and it shows on the |left the
actual data. On the far left are laboratory core

sanpl es. The next sanple, which | can't even see the
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shape of it fromhere, is a piezoneter sanple. It's
larger in size. I1t's the larger scale sanple. They
injected water into the piezoneter screen in a bore
hol e. The next sanples were aquifer punp tests,
hydraul i ¢ conductivity val ues obtained from aquifer
punp tests, and alittle bit further to the right are
some hi gh vol unme punp tests.

At any rate, this is from — this
particular material they have plotted here is from
gl aci al outwash material in Wsconsin, outwash aqui fer
in Wsconsin. These particular authors, their data
| ooks awful | y good conpared to our data. Next slide,
it looks alnmost too good. | guess I'mnot going to
show our data yet. This slide just shows that Nye
County has conduct ed hydraulic conductivity on a wi de
range of sanpl e sizes going fromthe snallest dry core
sanmpl e shown as Nunmber 1 on the far — and the act ual
relative scales on the far right to field aquifer
tests between a punp hol e and an observation well.

Next slide. W plot this data, which is
Nye County's data, and it doesn't |ook as nice and
tidy as did the data that was published on
groundwat er. However, the good news is that the core
data, the smaller scale data on the left hand side is

at least lower in hydraulic conductivity than the
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| arger scale data fromaquifer punp tests. It's on
the very far right of the slide.

However, the bad news is that the — in
particul ar, the repacked core data is shown on the
second circle from the left. The hydraulic
conductivity is actual ly higher than the | arger scal e
data that was determned in piezoneters by
concentrated injection tests.

The reason for this apparent i nconsi stency
in the data, there are probably a whole bunch of
reasons, but one of themis that part of the porosity,
the density of the repacked sanples. W did repack
theinitial sanples dry to facilitate speeding up the
tests. We were only too able to achieve a density of
1.7 grans per cubic centineter. Again, we believethe
density of the subsurface material is in the range of
1.9 to 2.1 granms per cubic centineter, so we've
actual Iy repacked, and on t he process of repacki ng and
testing sanples that have a maxi num density to be
packed in that optimumwater content and we received
a density of roughly 1.9 grams per cubic centineter.

If we plotted those data, we have sone
prelimnary data. W don't have enough to actually
pl ot here, but they appear to nove that whole data

downward towards the regression |ines.
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W think the piezometer data may be
affected by findings accunulating on the bore hole
wal I's during the sonic cooling process. W talked
about finds mgration in the core previously, and
we're going to go out in the field and try to nore
aggressi vely devel op the piezoneter and try to clean
up our data set a little bit.

Next slide, please. Let's just skip that
slide, and skip that slide. Future work, we have sone
additional work to conplete, and also Los Alanpbs is
goi ng to be running sonme transport paranmeters on our
repacked core sanpl es.

Next slide, please. Qur field work, as |
said before, we'd like to go back to the sonic core
hol e whi ch now has pi ezoneter screens. W'd like to
devel op the screens further and re-run our injection
test. W want to actually this year, actually put in
anot her sonic hole at Site 22, which will be the site
of the Nye County tracer test, which will start this
fall. W'd like to use the data. W'd like to get
this hole in before the actual tracer test, and we'd
like to be able to use this data to help us interpret
t he single-hole and cross-hole tracer test that Nye
County plans to do this fall

Inaddition, we would liketodrill one or
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two additional exploratory holes in Flat Tire Flat,
and the next slide shows the possible |ocations of
t hese holes. Well, it doesn't showthe | ocations, but
Flat Tire 22 is shown on this map. It's |ocated
Pacific northwest of the white circle, and again Site
22 woul d be the | ocati on of our cross-hol e and si ngl e-
hol e tracer test, and al so of our newsonic core hol e.
Directly, not directly but a little bit to the west
and northwest, actually north of the cinder cones
shown there is Flat Tire Flat. W' d like to possibly
put sone additional holes in that area to understand
faulting and potential flow paths in that particul ar
basi n.

We al so plan to do sonme geophysics, and |
did not nention we plan to do some square-array
resistivity work this year along the margin of Forty
Mle Wash to attenpt to get a better handle on the
transition fromsaturated flow in volcanic rocks to
saturated flowin Alluvium That's all | have, and
l"d just like if Jame could spend three or four
mnutes talking about buried faults and sone
prelimnary cross-sections he's devel oped that shows
the potential effect of these buried faults.

VMEMBER HORNBERGER: Ckay. Thank you,

Dale. So where are we, is Les Bradshaw up next?
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DR HAMMVERMEI STER:  No, Jami e.

MEMBER HORNBERGER: Ckay.

DR. HAMMERMEI STER: Coul d we have t he next
slide, please.

MEMBER HORNBERGER: (Okay. Pl ease proceed.

MR. WALKER: Good nor ni ng. ["m Jam e
Wal ker and —

MEMBER HORNBERGER:  You have to turn the
m crophone on. W can't hear you.

MR. WALKER: Good norning, |'m Jame
Wal ker and —

MEMBER HORNBERGER: Maybe sone of the
ot her m crophones shoul d be turned off because we're
getting interference.

MR WALKER: Is that better?

MEMBER HORNBERGER: Yes, that's fine
Thank you.

MR WALKER: |'dliketotalk to you today
about sone work that we've presented at Devil's Hol e
just recently. | put this slide up as the start of
this presentation to showan interpretation of depths
to pre-cenozoi c basenent or thickness of basin fill
We' ve been wor ki ng on | ooki ng at sone of these things
in our Phase 4 drill program

I'"'m also going to present two new
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prelimnary cross-sections. | think that Nye County's
Phase 4 drilling has better developed sone
under st andi ng of sonme of the ol der underlying growh
faults in the flow path from Yucca Muntain to
Amar gosa Val | ey.

This figure shows, of course, the
t hi ckness of basin fill deposits. You can see the
| ocation of Nye County wells, H ghway 95, the test
site boundary and the location of ESF at Yucca
Mount ai n.

|"ve |ooked at this figure for several
years and thought about it quite a bit. Now what
we' ve done is we' ve divided the Yucca Muuntain basin
into two basins, Crater Flat Basin, and that foll ows
Friedrich's work. | also think that there's a second
shal | ow basin called the Fortym | e WAsh Basi n for now
to the east.

We've drilledaseries of deep expl oratory
drill holes in Phase 4 to investigate sone of these
features. That data was presented by Dr.
Hanmmrer nei st er on t he Novenber “03 neeting to t he ACNW

You'll see that in this analysis there's
two basins of vast difference in thickness of basin
fill deposits fromapproxi mately 800 neters to as deep

as four kilonmeters. That's based on gravity data. 2DD
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does drill through at 800 neters.

There are several recogni zed maj or faults
that control the thickness of cenozoic deposits.
These faults are shown on the map as the pink thicker
lines. W see south of the basins are the H ghway 95
faults. O course, these areinterpreted differently
by Nye County than say by the USGS.

The other large scale features are the
Bear Mountain Fault to the west and the Gravity Fault
to the east. |"ve also put in a series of other
features or faults, but onethat | call afault is the
northeast trending fault that bisects the H ghway 95
faul t. It was of interest to us. It has both a
magnetic and a gravity signature. W'vedrilledthese
three holes through there and 1'Il be presenting a
Cross-section.

The cross-sections are not |abeled,
unfortunately, on this diagram The first cross-
section that 1'Il be presenting is | abeled A-A-prine
on the next figure. That's the nore east-west cross-
section, Ato the west, and A-prine to the east. And
t hen B-B-prine, whichis the north-south cross-section
followi ng al ong the | ongitude of the boundary there.

We can go to the next slide, please. This

is cross-section 8A-prime. It goes across an area we

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

121

call the Flat Tire Flat, which is directly due north
of the Lathrop Wells cone area over the south end of
Yucca Mountain and into the Fortym | e Wash area, the
Fortymle Wash basin, if you'd like, the deeper
secti on.

VWhat we can see is that on the west side
in 16P, the bore hole 16P, we have a conpl ete section
of the tuffs of Yucca Muntain, and we go across a
bedrock or pre-volcanic section in the south end of
Yucca Mountain. That's shown by borehole 28 which
drills a large section of the Paintbrush group and
Crater Flat group rocks.

| should mention that this is sonmewhat
sinplified to project these inportant features that
are shown in this cross-section. The biggest feature
inthis cross-section is that the ol der rocks, rocks
that are generally called TVO and TS on npbst cross-
sections are rotated upward along growh faults that
are buried bel ow Pai ntbrush top rocks.

These rocks, of course, are part of the
— variously referred to as a I|lower volcanic
aqui tard, and this would actually forman i npedi nent
to flow in a southerly direction based on the
orientation of the structure.

It also has an interpretation of the
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Fortym |l e Wash area in the section down at Site 22,
which is a little bit problematic, but I think it's
consistent with nost people's understanding of the
rel ati onshi ps.

Go to the next slide, please. Thisisin
cross-section B-B-prine. It's Nye County's
interpretation of the thinning of the volcanic tuff
section. Realize that this is a north-south cross
section basically along Fortymle \Wash. It
illustrates the Hi ghway 95 fault. The Hi ghway 95
faults are the two dashed lines to the south.

From early in Phase 1 of Nye County's
drilling, the geol ogi sts recogni zed t he i nportance of
t he Hi ghway 95 fault. 1In borehol es al ong H ghway 95,

and especially south of Hi ghway 95, no thick sections

of tuff were observed. Rat her there are thick
sections of fine-grainsedinentary rocksthat fill the
i nterval . The age of these rocks are uncertain,

al t hough we general ly believe that the rocks are part
of the ol der package of vol canics and sedi nents.
Clearly, there's a rapid faci es boundary
or fault that juxtaposes the thick vol canic sections
against fine-grained basin fill sedinments. Thi s
cross-section shows that the vol canic section | think

in green units bend to the south before they are
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entirely cut off by the H ghway 95 fault, here is
interpreted as a growth fault.

Bot h t he H ghway 95 fault and t he sout hern
— the fault that I've shown on the other section
which | refer to as the southern Yucca Mountain fault
decreased the thickness of the wupper perneable
aquifers, and likely formed barriers or conplicate
flow from Yucca Mountain into the Amargosa Desert.

In a general sense, | believe that these
aren't very well understood. They're only beginning
t o be understood and they're not reflected i n sone of
t he nodel s that has been generated. | think perhaps
we've got alittle bit nore thinking to do on sone of
these areas, and maybe reinterpret sone of the
hydrostrati graphi c sections. Thank you for your tine.

MEMBER HORNBERGER: Thank you, Jam e. And
| now assunme that we do nove on to Les Bradshaw.
Again | think that your m crophone nmay not be on.

MR. BRADSHAW Thank you. Is that better?

MEMBER HORNBERGER: Yes, thank you.

MR. BRADSHAW I"m going to be brief
today. M remarks are not directly on point as far as
being of a scientific nature. | wanted to give you
some ideas on sone broader Nye County policy

perspectives on issues having to do wth Yucca
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Mount ai n. Specifically, wth coordinating water
resources i nformati onin southern Nye County, southern
Nevada, and having to do with Yucca Muntain as sort
of the focal point of that concern.

| want to talk to you just very briefly
about |and-use patterns, growmh patterns in Nye
County, review the federal activities that are
happening in the county, just nmention the cunul ative
i npacts of these federal resource managenent acti ons,
and basical ly suggest that there could be — we could
all work towards havi ng a coordi nat ed wat er resources
definition development and wuse plan that would
enconpass a broader issue of broader needs than just
t he Yucca Mountain project.

W have to think of Yucca Mpuntain as
bei ng one of many activities that's happening in Nye
County. The county is grow ng exponentially. W
expect that growh to conti nue until the bubbl e bursts
in Carke County if that ever happens. 1|n our county,
we have about three-quarters of our population in
Pahrump which is becomng essentially a bedroom
community of Las Vegas, so our growh is tied to the
growth in the Las Vegas vall ey.

The next page, please. W are | ooking at

conti nuing that grow h i n the Pahrunp area i n sout hern
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Nye County. Pahrunp, Amargosa and Beatty will forma
corridor of popul ation where the bul k of Nye County
popul ation will reside. Certainly the bulk resides
there now. W expect that trend to continue. W
expect the comrunities in northern Nevada, northern
Nye County to continue to decline, and for the bul k of
t he popul ation to be centered in Amargosa Vall ey and
Pahrunp, wi th Pahrunp being the centerpiece of that
gr ow h.

Go forward to page 5. El even mllion
acres in the county. W have to provi de our tax base
on 2 percent of that which is just as you |l ook at a
map showing the private land in the county, there
isn'"t very nuch. The big bulk of it, a big chunk of
it isin the Pahrunp Valley and Amargosa Valley. The
towns are | andl ocked. W have a plethora, if that's
a good word, or a large grouping |I'll say, of federal
| and managenent policies, agencieswiththeir policies
clustered in Nye County, and each one of them having
t heir resource nanagenent plans. And we have to deal
wi th this w de range of resource managenent pl ans t hat
are not all particularly coherent, or interlocked, or
coordinated with each ot her.

The next page, please. The federal

agencies that |I'mmentioning are the usual suspects,
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and we try to have good relationships with all of
them | think we do with nost of them Certainly, we
have the cl osest rel ationshipw th the DOE, and | have
DOE |isted twice there because the Yucca Muntain
project is one of two DCE ki ngdons in Nye County, the
ot her bei ng NNSA. But we have a | arge conti ngency of
DOD, of course, BLM and then the Forest Service, Fish
and Wldlife, and we have a little piece of the Death
Val | ey National Park.

Let's go on to skip page 7. | think we've
tal ked about that, and go to page 8. There is a
nunber of federal regulatory burdens that Nye County
is marrying these days, and so put the Yucca Mountain
project in the context of these issues. W have
federal air quality issues in Pahrunp. The fol ks that
have cl eaned up the air in Las Vegas now have noved on
t o Pahrunp, havi ng recogni zed there's sone fresh neat
over there to work on.

W have tortoi se habitat areas i n sout hern
Nye County, and the feds that |ooks after tortoise,
i kewi se, have | ooked over the hill to Pahrunp, and
they're going to start |ooking after the turtles
there. A spotted frog habitat in northern Nye, the
Amargosa toad inthe Beatty area. You may not realize

that in Beatty there's a river that flows through
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town, and sone toads live there, so that group will be
| ooki ng after that, a |arge group of feds.

We have wi | derness study areas, sone of
t hem going on 30 years, 30-years old. These are
wi | derness study areas that are being nanaged as de
facto w | derness areas. | don't have the exact
acreage but they're huge areas. W do have two
wi | derness areas i n Nye County, beautiful areas if you
ever have the opportunity to go up and | ook at them

Areas of critical environnental concern
are sprouting up everywhere. The Federal Land
Managenent Agenci es are using these as ways to nanage
habitats where they can't establish a WA or
Wil derness itself. And then there's all sorts of ad
hoc | and managenent pol i ci es about speci es in habitat,
and cultural, recreational, grazing.

From our point of view, we don't see any
particul ar inter-agency cooperation or coordination,
and so Yucca Mountain, of course, has — they're part
of this resource nanagenent grouping in Nye County.
And then the | ast one, the latest little thing that's
bothering us is this federal |aw enforcenent issues
where sone of the |and nanagenment agencies in fact
bel i eve that they have police authority on the | ands

inthe state. So there's a | arge grouping of issues.
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On the state-level issues, there's the
Sout hern Nevada Water Authority, what we call the
water "grab". And, of course, you folks here in Las
Vegas think that that's your water. W have to sol ve
a statew de water problem but fromour point of view
it's a grab, and so we need to work that out. And we
don't have the financial ability to participate
effectively in that issue, because the people that
sell water in Las Vegas have way nore noney than we
do. Consuner issues, health managenent policies,
over-allocated basins, and water speculators, so
that's kind of the context of the range of federa
i ssues in Nye County.

Water, of course, is at the center of nost
of those. Nye County went out the other day and fil ed
on all basins in the county that are not shared with
ot her counties, and filed on all the water rights that
were available to file on, so that really hasn't cone
out in the normal bureaucratic channel ways. | mean,
nost people woul dn't know about that now until the
abstracts are published, and that will conme out soon.
But we intend to sort of take charge of water issues
inthe county, and we actually filed on basins on the
sout h side and on the north range, sowe think thisis

afairly bold step. But it's all ainmed at trying to
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get a grip on water resource managenent issues, and
trying to be sort of in charge of it instead of just
reacting to other people's actions.

Go on to page 11, please. The federa
activities having to do with nuclear issues are, of
course, the bonb testing that happened for 35 or so
years i n Nye County, atnospheric and under ground bonb
t esting. The comrent that |1'm nmaking on Slide 11
here, "Lack of effective Nye County involvenent in
NNSA groundwat er monitoring prograns”, | nmean, sone
fol ks mi ght see that as a bit harsh to say, but we, in
fact, have no invitation from DOE to be involved in
t heir groundwater nonitoring program and we have no
noney to be involved on our own dinme, so we sinply
have to sit back and | ook at what they're doing and
hope for the best.

The fol ks that |live around the potenti al
off-site mgration areas in northern Amargosa Vall ey
and the northern part of Beatty, are not too
confortable with that, so we're sort of mounting a
canmpaign to tell DOE that we need to be involved in
t hat program And we suggest to the other DOE, to the
ORD DOE, that that issue is of concern to them and
t hat they should hel p us have the ability to | ook at

NNSA groundwater nonitoring progranms, because for
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per haps two easy reasons.

One, the public doesn't differentiate
bet ween the two. The public doesn't really — |
nean, there has been no defined statenent by anybody
t hat Yucca Mount ai n and NNSA r adi oacti ve cont ami nati on
issues are different, soit's all one biglunp to the
public. And we'd like to be able to hel p DCE expl ai n
t hensel ves to our residents alittle better thanwe're
now abl e to do. And perhaps the benefit to ORD m ght
be that it woul d hel p keep ORD s hands cl ean as to the
NNSA groundwat er problem so we suggest that.

And page 12, that's how a | ot of people
view the test site. | nean, of course, that's one
smal | area and there are two areas of the test site
t hat have nothing to do with bonb testing, but thisis
one view of the test site, and people are concerned
about what's happening with the groundwater in that
i ssue.

And the next slide, 13 - when you show
peopl e that and you go back to 12 and 13, peopl e have
t he presunption that there's an issue with the bonb
testing, and people are asking us as a county
government to | ook at the whole ball of wax, instead
of | ooking at Yucca Muuntain as an isolated part of

this overall DOCE presence just north of the town of
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Amar gosa Val | ey.

And t hen when you | ook at Slide 14, if you
live in Amargosa Valley, you'll have reason to be
concerned because that's sort of going down through
your town. Just for those that are perhaps from out
of town, I'lIl nention that the town of Amargosa
Vall ey, you can't see it very well, but the town
boundari es of that town, they're established years and
years ago before Yucca Muntain was a gleam in
anyone's eye. It's a large area. It's about 400
square mles, and there's about 1,800 people |iving
t here now. It's getting alnbpst as large as Round
Mount ai n and Beatty, so while not large by a | ot of
standards - and it's going to keep grow ng because
it's one of the largest chunks of private land in
southern Nevada right now, outside the Las Vegas
Vall ey, so we've all got to be able to work toget her
to be able to deal with that gromh that's going to
come. And ORD is just going to get lunmped in with
this larger DOE groundwater issue and the public
per cepti on.

Goi ng on t o page 15, federal activities on
the test site that our residents are concerned about,
t he Yucca Mountain project. And we try to tell folks

that as to groundwater contam nation, that issue is
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way, way far inthe future. That's not sonething that
anyone needs to worry about in the inmediate future.

Transporting nuclear waste in the first
years of storage at Yucca Mountain, we don't have a
groundwat er issue, but people don't quite either
bel i eve that, or don't understand it, so we've got to
be up front with the residents on that.

We are concerned and we have an obsessi on
to define regional and | ocal groundwater flow paths,
and since you fol ks, ORD, and NNSA are spendi ng nost
of the noney t hese days on groundwater definition in
sout hern Nevada, |et's say southern Nye County, that
those other significant — well, let's say not
significant noney-w se, but significant |ines of
inquiry fromthe Park Service. They're very concerned
about what's happening with the water in the region
because they have their concerns about the pupfish
habitat mainly, in our county.

You m ght not knowthis, but the National
Park Services owns Devils Hole, and so it's their
concern. And there's concern about the water |evels
t here, and draw down, and so on. W don't understand
t he regi onal groundwater flow paths, and the |ocal,
but the information that BLM and Park Service needs,

and that ORD has, and perhaps that NNSA has, it's not
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flowi ng i nter-agency, so people are just not in their
own little programs, Park Service is going to solve
the pupfish, ORD is going to solve Yucca Muntain,
NNSA is going to solve bonb testing, and it's
di scordant. 1t's not being coordinated in a way that
i s anenabl e t o good deci si on nmaki ng based on t he best
avai |l abl e dat abase.

Certainly, |local governnent officials
can't hardly get a grip on it, and |I would suggest
t hat the agencies that are working on groundwater in
t he area probably coul d speak to each ot her nore than
t hey do.

Let's skip page 16. Sone of the reasons
that these issues are economically inportant to Nye
County on page 17, there's a large dairy there that
punps a |l ot of noney. The diary is, in fact, one of
the top three or four enployers in the county, and
their operation there - I'mnot going to suggest how
much of an operation it is every year noney-w se, but
it"samnmulti-mllion dollar operation. The nunber of
cows cones and goes, but it's up in the range of six
to eight thousand cows that are nilked there every
day, and it's mlk that supplies a good deal of —-
well, it supplies the southwest U S. | don't know

where the markets are, and |I'm not going to nmake a
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guess on that, but these gallons of m |k head down to
people that |ive close by.

Goi ng on to page 18, the basic issue that
|"'mlaying out is that we, as county governnent, mnust
under stand t he quanti ty and qual i ty of our groundwat er
resources. W thout an accur at e under st andi ng of t hat,
we can't plan for growth. W can't give ORD the best
advice on howto lay out their infrastructure and how
to neld their infrastructure into Nye County growh
patterns and plans w thout understanding where the
water is, and all about water. Everything is about
water, and so we're calling — | guess what |' mdoing
is calling for better coordi nati on anongst all of the
agenci es that are spending noney on this issue.

We're in the process of adopting a Nye
County water resources plan. | helped to bring this
before the Board of Comm ssioners for a couple of
public hearings on this during July and early August,
and the i dea woul d be that the county water resources
plan would be adopted as part of the Nye County
conprehensive plan. And that's inportant so that Nye
County can have a water resources strategic plan, so
t hat when we cone and tal k t oget her about water, that
you know what we're thinking, and we can help you

under stand — we can under st and what you' re thinking
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and tell how your plans fit into the Nye County wat er
resources plan.

| envision this as a collaborative
undertaking. And I've given on page 20, just to wet
your appetitealittle bit and | encourage youto read
alittle bit of the Table of Contents.

Page 21, the water resources alternati ve.
O course, inthat plan are no action, just |et things
happen, just stand back and hope for the best. And
we're good at that, we've done a |ot of that kind of
stuff in the past. The second alternative is an
advisory alternative where we would particularly be
active in shapi ng wat er resource i ssues, but we woul d
act as an intermediary between the users and the
regulators, and that's one alternative. | think what
we're going to dois actually on page 23, and iy Board
of Conmi ssioners is actually being actively involved
in water resources planning.

" m not suggesting that we're going to
start up a general inprovenent district or water
pl anni ng comm ssion. W haven't quite got that far
yet, but we're going to do nore than just being laid
back and sort of reacting to other people's actions.
And as direct evidence of that, is the fact that the

board instructed us to go out and file on all the
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unal |l ocated water in all the basins in Nye County that
aren't shared with other counti es.

By the way, with those basins we're going
to go and perhaps collaboratively — if the
specul ators haven't beat us to the punch, we're going
to go out and work with the county that we share
basins with and do somet hi ng about those. So we can
expect Nye County to be active in its own water
resources nmanagenent planning in the future.

The next page, 24, the resources plan w ||
be adopted soon. And |'m proud of the Board of
Conmi ssioners for being forward-thinking in this
i ssue. W can't just lay back. Just like our
attitude about Yucca Mountain, we can't just |ay back
and l et it happen and hope for the best. Let's be at
the table and be part of the planning.

My closing coments are that let's
coordi nate our research. There doesn't seemto be -
and |I'mspeaking fromsort of a — |'ma geol ogi st.
Maybe today | shouldn't really admt that, but froma
county adm nistrator or county official's point of
view, there doesn't seemto be a cormon dat abase t hat
pl anni ng comm ssi ons and town boards, and devel opers
and others can go to and sort of get the big picture

on water issues. You have to go in front of the dine,

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

137

and then ultimately we have to get expert consul tants
or staffers to tell us what all the data neans. And
then even at that, it's sort of a personalized
interpretation of what the data nmeans. So we need to
have the data nore accessible for |ocal governnent
pl anni ng, and | suggest also for federal governnent
pl anning, for joint federal and |ocal governnent
pl anni ng.

Conpet i ng agency obj ecti ves and goal s need
to be elimnated. You' d be surprised. The BLM has
four adm nistrative offices that deal with Nye County.
The Forest Service has three, the Park Service | uckily
just one, wouldn't you knowthat, but Bl A actually has
two, and then the DOEs in all the flavors and col ors.
And if you look in detail at all the resource
managenent plans that are in all the EISs that are
floating around out there, it doesn't fit together
very well. And there's actually conpeting agency
objectives, and a case in point is the Park Service
that, as you know, they forecast everything. | nean,
if you want to have a point of divergence for a
domestic well — but magically enough, when DCE is
| ooking for water for Yucca Muntain, actually the
Park Service disappeared, so sonetinmes the Park

Service protests and sonetinmes they don't. It's a
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[ittle inconprehensi bl e.

Lastly, there arelots of datain people's
heads, and we've got to do sonething, if we can, to
retain peopl e that worked for years and years on t hese
i ssues, and then | eave the service of the government.
But they're still out there. They're still bright and
articulate people, and they need to be part of this
dat a managenent repository that |1' mtal ki ng about sone
way or another. WE shouldn't just themdrift off into
t he sunset and never hear of themagain because a | ot
of this stuff is floating in their heads, and isn't
real |y down on paper

So a coll aborative, non-confrontationa
coordi nated regi onal planning effort is Nye County's
goal . Actually, 1 tore off the |ast page of this
thing and didn't present it today because | don't
really have a clear view of how we're going to reach
this objective. | guess |I'mjust |ike alot of people
t hat cone before ny Board of Conm ssioners. You come
here and lay a problem on the table, and you don't
bring a solution with you.

| * mhopi ng t hat t he peopl e that hear this,
and ot her groups that |I' mspeaki ng wi th, that sonme way
we can fornul ate a solution, that we can get a way to

get sout hern Nevada, sout hern Nye County water issues
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packaged up alittle better sothat it'salittle nore
useful to |l ocal government, federal governnent, state
gover nment . And actually, we can't |eave out our
brethren down in Inyo County, which is part of — |
nmean, economcally the eastern part of Inyo is
basically tied to Nye County, water-w se they are. So
it's a couple of states and it's all the federal
agencies and two or three | ocal government agencies
and counties that have to | earn howto work together.
So | leave that with you. | hope that we can spark a
di scussion and get sone ideas on how we could get a
nore coordinated interaction process as we work
t oget her on water issues, and then how that data can
be managed in a way that nmakes it nore accessible to
| ocal governnent. I*"m concerned about |oca
government, but all of us would have to get together
and t al k about wat er resources i ssues. Thank you very
nmuch.

MEMBER HORNBERGER: Thank vyou, Les.
First, let nme state for the record that as far as the
ACNWis concerned, it's quite all right for a person
to admit to being a geol ogi st.

W will entertain sone questions now for
the people from Nye County. Don, do you have any?

Heari ng none.
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DR. SHETTEL: | had a coupl e of questions

for Dale. The sonic coring doesn't — | mean, coring
al nost seens likeit's a m snonmer. The sanpl e doesn't
cone out the way it exists before you started.

DR. HAMVERMEI STER:  Well, the well isn't
tapped. That's inportant. And we'd probably say for
t he expansi on of the core, would do a reasonably good
job assigning depth intervals. I think that's an
extrenely inportant contribution.

DR. SHETTEL: Does it cone out expanded?

DR HAMMVERMEI STER:  Yes.

DR. SHETTEL: GCkay. Does it conme out warm
or hot fromthe procedure?

DR HAMVERMEI STER: Because it's bel owthe
water table, it's generally not warm but we see
evi dence of the heat just by the novenent of water in
t he actual core itself.

DR SHETTEL: GCkay. And the main val ue of
reconstituting the core is the expense versus taking
adrill core?

DR. HAMVERMEI STER: The problemis, is
that this is probably one of the very few, if the
only, nethod of obtaining core from coarse-grain
Al luvium Al l other coring nmethods just sinply either

wash away the core, or are prohibitively expensive.

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

141

In the past, we have been slightly successful using
dry core techni ques where we just pound t he solid tube
into the ground and extract the core. This is one of
t he only net hods avail able that we're aware of, and |
think that's aninportant contributiontothe project.

DR SHETTEL: Thank you.

MEMBER HORNBERGER: Di ck.

DR. PARI ZEK: Yes. | wanted to conpli nent
Les Bradshaw on a tutorial which gives, | guess
easterners, a good sense of the conplexity of
i nteraction of governnental groups on all scal es, and
t he conpetitions on water in a water-scarce region

| also attended the Devils Hol e wor kshop
recently, plus others. | would invite all peopl e who
have not gotten in on the ground where the work is
bei ng done and neet the public, and basically the
peopl e who have to face all these issues. You'll find
this an extrenely rewardi ng place to go.

A question about whether or not Nye
County's plan includes water for Yucca Mountain. |Is
t hat part of the process, and is DCE i nvol ved in that
plan as you're developing it at Nye County?

MR. BRADSHAW We're not — the filings
that we just did were not intended to interfere with

or supersede, or in any way dimnish whatever water
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rights that ORD or DOE has in regard to Yucca

Mountain. The other filings onthe test site have to
do nore with resource danmage and various renmedies to
that. And that has really nothing to do with Yucca
Mountain. And Yucca Muntain's water needs are not
— they're significantly, fairly significant, but
they're not overwhelmng. But in an over-allocated
basin, and with expected growmh in the future, | nean
there's 2,000 people there now. VWhat if there's
10, 000 or 15,000 in 2020? | nean, DOE's activities
and actions need to be coordi nated and integrated with
t he Nye County's growt h nmanagenent plan. None of our
actions are directly ai med at either supplying water,
sellingwater rights to ORD, or interferingwiththeir
| egal issues having to do with water.

DR PARI ZEK: A question for Tom Bugo.
The discussion about really the evapotranspiration
estimtes, you've inplied that there's obviously
refinements needed, and yet evapotranspirati on was one
of the drivers for the regional flow nodel which al so
enbodies a site-scale nodel. And if you don't have
t he di scharger's right, you don't have the recharge's
right. How do you think this is going to affect the
reliability of the present regional nodel and the

site-scale nodel given the work that you' re doing
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trying to upgr ade t he under st andi ng of
evapot ranspiration | osses?

MR BUQOD. Well, I think it points to the
| ar ge anobunt of uncertainty inthe regional nodel, and
by connectiontothe site-scal e nodel, the uncertainty
inthat. W don't knowwhat that rateis. W're just
saying that it's very inportant that we do understand
that, that the work that's been done suggests that it
coul d be appreciably nore. It's all |inked together,
and i f the di scharge goes up, then the recharge has to
go up correspondi ngly sonewhere el seinthat systemso
we can have a bal ance. And that changes our whole
wat er planning forecast because now we have nore
recharge to work with.

| think also inportantly with respect to
the site-scale nodel, a lot of the input comng into
that site-scale, particularly fromRock Valley, is a
gross estimate based upon 50-year ol d reconnai ssance
reports on underflow com ng off the Sheep Range and
t he Spring Mountains, com ng through Frenchman Lake,
Yucca Flat, and Mercury Vall ey. It's not a solid
nunber. It's a very soft nunber, and that's the sort
of thing we need to refine, because if you |l ook at the
mass bal ance for the site-scale nodel, it all hinges

on that one value comng in from one hydrographic
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basin. And if you separate that one basin out from
the others, you get atotally different mass bal ance,
at |l east fromthe previous versions that we saw. And
we are |ooking forward to the nost recent so-called
transi ent regional nodel that's supposed to come out
in Septenber to see if that's going to provide us a

better idea of what our future inpacts are going to

be.

DR.  PARI ZEK: Thank you. And one for
Dal e. The sonic core is a huge inprovenent over
sanpl es that were col |l ected previously. And, Don, I'm

not sure whether you' ve seen that core, but it is a
real core in so many ways other than cuttings that
just bl ew out of holes by rotary methods of drilling.

When we | ook at that core, one sees rock
fragments in class which are deeply weat hered. Wul d
you have seen simlar materials in the other methods
of drilling, Dale, or would that rock just break up?
And t hese ar e pebbl es, cobbl es, boul der-size material s
that were rock, nore or |ess. Do you believe you
woul d see that by the rotary nethod of drilling,
because again that raises a question about diffusion
into rock fragments in terns of the groundwater flow
field effects. There's benefit to be derived from

that if that's, in fact, the way this material is
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| ocat ed.

DR. HAMVERMEI STER.  No, | think that the
rotary nethod would grind up the nore weathered
material, in fact, does grind up the nore weat hered
material. And alot of the off-sites and perhaps somne
of the clays on the weathered nmaterial are not even
capt ur ed. They' re washing away during the rotary
drilling. And at | east a portion of the finds that we
do see, the silt and clay that we do see in a rotary
drilling potentially are sinply ground up gravels and
cobbl e materi al

DR PARI ZEK: And t hat weat hered i nterval,
whether that's really a paleosol or not, | nean,
obvi ously the soils you see, and the buried soils you
see in Fortymle Canyon are much younger, but that
deeply weathered nmaterial inplies sonething about
havi ng themtransported that way or forned in pl ace as
a weathering product, so there may be sonme soil
i nformati on hi dden down t here that may cone out of the
sonic drilling program

DR HAMVERMEI STER:  Yes.

MEMBER HORNBERGER: Ckay. Ji m Davi s.

DR DAVIS: Yes, a question for Dale. In
your future work, what's driving where you're

selecting locations to drill? For exanple, you're
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going to go to the 22 area location. Are you being
driven by the understanding of the faults, as Jam e
was tal king about, or what other criterion are you
using to select |ocations?

DR. HAMVERMEI STER: Tracer test | ocation,
but clearly, tracer tests give a nuch better |arge-
scal e estimate of travel tinmes and fl ow pat hways than
core do, but we feel that core would help us to
understand and interpret the tracer test data, so to
date, we drilled out the Alluvium testing conplex
where we hopefully — either DOE or Nye County wil |
do addi tional tracer tests, and the 22 conpl ex. Those
are our priorities.

MEMBER HORNBERGER:  Ji m O ar ke.

DR. CLARKE: If we look at Slide 38 of
Dal e' s presentation, could you just tell us which are
the wells that will be involved in the tracer test?

MEMBER HORNBERGER: Again, fromSlide 38,
if it does come up, it's alnost due north along the
Fortym | e Wash channel. |f you | ook due north to the
white circle, if you have the handout - it's alittle
it to the northeast. The first yellow triangle are
| abel ed the 22SA, 22PA, 22PV. That's the | ocation of
the Nye County tracer tests that we'll be starting

this fall. | guess this slide will never conme up.
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MEMBER HORNBERGER: Do you have it, Jinf

DR. CLARKE: Yes. For sone reason |
t hought there were other wells involved, as well.

MEMBER HORNBERGER: Wl |, it's a conpl ex.

DR. CLARKE: Ckay. Conplex. Al right.

MEMBER HORNBERCER: | nes.

DR TRIAY: | just have one qui ck comment
that | truly conmend Nye County for their |eadership
intryingto coordi nate the water resources definition
devel opnent and use. And certainly, all the other
agencies also should be strongly encouraged to
col laborate in this effort.

MEMBER HORNBERGER:  Thank you. Allen.

DR CROFF: Pass.

MEMBER HORNBERGER: M chael .

ACTI NG CHAI RMAN RYAN: | pass. Thanks.

MEMBER HORNBERGER:  Rut h.

MEMBER VEI NER: | have one for Tom Bugo.
|, too, live in a water-short area where we are
running out of groundwater, and we have a water
managenent plan. And |I'mnot on any deci sion nmaking
or decision aiding body, but I know that to get the
citizens of Al buquerque, New Mexico, to get the City
Counci |l and the County Council, Bernalillo County, to

accept the water managenent plan - we had to have
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quite a bit of evidence that we needed one. And | was
j ust wondering what did you present to your county to
get themto accept your water nanagenent plan?

MR BUQO Well, initially it was just a
dove-tail onto another rural water plan. The State of
Nevada i n 1999 put out their second state water plan.
At that time, they encouraged each of the counties to
do their own water resources plan. Since then, that
pl anni ng departnent has gone away, but the planning
effort has gone forward.

As M. Bradshaw nentioned, we have a | ot
of problenms with water in Pahrunp, in particular, and
Amargosa Val l ey secondarily. The citizens are al
very aware of those. Sone of our citizens have had
prot ests outstanding ontheir water right applications
for over a decade now. They sinply can't nove forward
because t hey don't have the financial wherewithal, so
it's not only the citizens, but also their elected
officials who are very aware of these problens, so it
wasn't difficult at all

We have a nuch smaller critical mass in
sout hern Nye County than the fol ks i n Al buquer que do,
of course, and probably fewer vested interests.
Everybody is interested in their own well in Pahrunp,

and al though initially we did get some opposition, |
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was yelled at at neetings and that sort of thing -
with tinme and dropping water |evels, people canme on
boar d. And now those sane devel opers that were
yelling at ne eight years ago, are now on board as
part of ad hoc comm ttees to resol ve the probl ens.

MEMBER VEI NER:  How | ong do you expect it
to be before you' ve mned all your groundwater?

MR, BUQO W can nmine groundwater
indefinitely. W wll pay the consequences of m ning
it in terms of having to pay nore noney into the
county road budget to fix the cracks in the roads and
resol uti on of di sputes between indivi dual well owners.
If we have to, we can mne it forever. W've got
several thousand feet of avail abl e saturated t hi ckness
in Pahrunp, but we don't see that as being a good
solution when there are other sources avail abl e.

Sanme thing, Las Vegas is not mning.
They're going to other areas to inport water to Las
Vegas Artesian Basin.

MEMBER VEI NER: Thanks. | have a questi on
for Les Bradshaw al so, and comment. W visited the
Amar gosa Val | ey, several of us, and t he owner of that
dairy told me he had noved there in 1995 which, of
course, was well after the project at Yucca Muntain

had started. And | was wondering, what percent
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roughly of the 1,800 people who |ive there noved there
since 1987, if you have sone i dea.

MR. BRADSHAW |'d say at |east maybe 60
percent. In other words, |'msuggesting that in 87
t here was ei ght or nine hundred people in the vall ey,
and there's close to 2,000 now.

MEMBER WEI NER:  Thank you.

MEMBER HORNBERGER: Ckay. Thank you very
much. Qur | ast presentation before our lunch break is
by Matt Kozak, who is going to tell us about some of
the EPRI evaluations of the saturated zone.
Fortunately, Matt has a nore subdued tie on today so
he won't blind us.

MR. KOZAK: Wll, this is an enviable
position since |I'msure nobody will want to ask any
guestions afterwards. | amrepresenting the EPRI TSPA
team As nost of you probably know, EPRI maintains an
i ndependent capability to do TSPA for Yucca Munt ai n.
O dinarily, at a neeting like this that's
predom nantly geosphere, we woul d have Frank Schwart z
conme and address you, but he couldn't be here, and so
you are reduced to having ne giving you sort of TSPA
fl avored geosphere presentation. Next one, please.

Most of the comments that |I' mgoing to be

gi ving you are just notes that Frank sent ne | ast week
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when | found out that | was going to be here, and so
for the past several years, we have been | ooking at
several different issues. Sonme of the ones that it
would be appropriate to look at here is the
contributions of the both the UZ and the SZ, and the
fact that what we are trying to dowith our TSPAis to
ook at nore realistic, as opposed to strictly
conservative-type cal cul ations in TSPA.

" mnot going to tal k about the UZ and SZ
as this seens to be nore of an SZ ki nd of neeting, and
so predominantly what |'mgoing to tal k about is the
concept of the flowing interval, which Bill Arnold
yesterday nmentioned was one of their key phenonena
that they were concerned with. Next one, please.

| put this in just sort of as a general
overvi ew of what we're trying to acconplishandtotry
to provoke sone thought. W go back to 40 CFR 197,
and you | ook at the econom c i nmpact anal ysis for that
which is cited down there at the bottom it's
interesting to look at what it is that we're shooting
for in the Yucca Muuntain TSPAs.

There's a nice discussion in the EIA for
40 CFR 197, and 1've only extracted a short bullet
item here to kind of get across the idea of what

they' re | ooking for. In a nutshell, what EPA said
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t hei r reasonabl e expectati on neant was i f we coul d get
rid of all the conservatisnms out of TSPA, that that
ki nd of calculation would be the one that would be
appropriate to conpare agai nst the nuneri cal standard.
Nowthat's fairly different fromwhat we see DOE, NRC,
and even to a large extent the EPRI TSPA anal yses
trying to do.

For people who aren't really deeply
involved in TSPA, it's hard to get across how deeply
i mued this notion of conservatismis in the whole
process. Really, any time that you're faced with an
uncertainty you end up bi asing things for the sake of
conservatism And at the end of the day, you have a
| ar ge anount of conpounded conservati sm and yet we've
got this standard that says our health-based safety
standard i s based on sonething that doesn't have any
of those conservatisnms in it. So the difference
bet ween those two is sort of an unquantified, and to
a large extent, unrecogni zed degree of conservatism
that's built into the whol e process.

And so one of the things that we try to do
inthe EPRI TSPAis to | ook for sone of the nore kind
of Draconi an conservatisns and just say well, what if
it's not that conservative, how can we back off on

that? And what are the results? |Is it orders of
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magni tude, is it not orders of magnitude?

But at the end of the day, we still really
don't know. And even in our TSPA, there's lots of
conservatisns that we find all the time, and that are
thereintentionally. Thereis this undeterm ned]|evel
of conservatism so when you see those terns,
recogni ze that they are probably some orders of
magni t ude over and above what perhaps the realistic
estimate of what the repository performance m ght be.

Next please. The other point to make,
which | don't think I really need to nmake to this
audi ence too much i s to recogni ze that this is part of
a total system So when we start getting concerned
about individual assunptions, about i ndividual
processes, and individual el ements of that, we really
have to be careful and nake sure that we recognize
that that's only one part. And even if we were to be
conmpletely wong on one particular assunption, it's
probably conpensated for el sewhere inthe system And
so while we are | ooki ng for good performance fromthe
saturated zone, it's not the only part of the system
And even i f we have nade sone i ncorrect assunptions in
regard to conservatism it's certainly going to be
conmpensated for by conservatism elsewhere in the

system Next, please.
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Down to the saturated zone now, and we're
back a bit nore to Frank's comments. What we think is
that — well, first of all, again in regard to this
phi | osophy, we've tried to avoid excessive
conservati smin our representations, and we t hi nk t hat
in the saturated zone, for instance, that there has
been a negl ect of sone processes that because they're
not wel | -understood are treated conservatively and so
forth, and at the end of the day, we think that the
saturated zone analysis is fairly conservative
conpared to what might be reality.

To a large extent, at least in our
program the saturated zone has pl ayed second fiddle
to a large extent, because we get a |lot of benefit
fromthe unsaturated zone, and the other aspects of
the system And so in terns of setting our own
priorities, we haven't put a real lot of priority on
saturated zone in the past few years anyway. Next,
pl ease.

Thi s concept of the flow ng interval has
been devel oped in TSPAto conceptualize the fractured
flowin the UZ, and the SZ. The flow and transport
occurs wi thin these poorly connected systemof fl ow ng
intervals, in which the flowing interval spacing is

much larger than the fractured spacing. Next one,
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pl ease.

One of the issues is that these flow ng
intervals arerelatively rare, that they do not appear
to have significant inter-connections because of the
random di stri buti on. And as a consequence of the
assunptions in the TSPA, particularly the DOE TSPA
that Frank had reviewed and devel oped in his work,
that the large rock blocks between the flow ng
intervals tends to mnimze the effect of matrix
di ffusion in the TSPA nodel .

This is separate fromfield studi es and so
forth, because you have to understand t hat when you do
a TSPA, you abstract these field studies, and a | ot of
times, the TSPA person says well, | don't have the
capability, or I don't have the desire to i ncorporate
that, or 1'mgoing to represent it conservatively. So
TSPA nodel s are typically al ot nore conservative, and
don't necessarily represent sone of the processes to
the same extent that you would see in the Cwells
tests. Next, please.

Thi s was sone sensitivity anal ysi s that we
did | ooking at the effect of the block size of these
flow ng intervals, and you'll see that when we go down
to snmaller blocks, | don't know if you can see the

scale which is, unfortunately, in days for obscure
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reasons, but we get an increase of about an order of
magnitude in delay time just in looking at the
difference in features of these flowing intervals.
Next, pl ease.

And so just a few concludi ng conments,
that essentially in the DCE nodel, the same sparse
network of fractures is being called upon to carry
fairly large quantities of water and to function as an
aquifer. There seens to be a different nodel for the
UZ and for the SZ, and the way they're put together
sort of maxim zes t he conservative aspects of both, so
that the conglonerate of them is actually nore
conservative than the two taken i ndividually. And so
at the end of the day, we think that the TSPA nodel s
for the saturated zone are likely to be significantly
conservative with respect to reality, and so we
probably have |lot |onger delay tines, and probably
hi gher dilutions fromthe saturated zone than we see
com ng out of the TSPA nodels. And that's all | have
to say,

VMEMBER HORNBERCGER: Thanks very nuch,
Mat t .

DR. KOZAK: | tried to be brief before
| unch.

VMEMBER HORNBERGER: Wl |, that was good,
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and you may be right about not having any questions,
but you rmay not be, as well. Don, do you have any
guestions for Matt?

DR SHETTEL: Not at the nonent.

MEMBER HORNBERGER: Ckay. Dick.

DR. PARI ZEK: You picked just the fl ow ng
i nterval as one exanpl e of conservatism You probably
have ot hers?

DR KOZAK: Yes.

DR. PARI ZEK: And so you're saying that
this is just one place.

DR. KOZAK: Yes. This is one place that
in particular, Frank chose to highlight as being an
exanpl e that we coul d poi nt out where just by making
slightly different assunpti ons, you can get
dramatically different behavior, significantly nore
benefit.

Now one of the ones that's been talked
about quite a bit around the table in the | ast couple
of hours, | think, is the notion of matrix diffusion
in the Alluvium which we don't have in our node
either. Certainly, if you start to introduce nore
matrix diffusion, you're going to get a |ot higher
benefit, and | think that's something well-worth

i nvestigating to see what the know edge base and the
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dat abase is to support that.

DR PARI ZEK: Have you actually ranked
others in terns of their priority, in terns of
performance? Sort of |ike the risk-based thing that
Tim has tal ked to us about.

DR. KOZAK: Yes, a couple of — sorry, go

ahead.

DR PARI ZEK: That's all right.

DR. KOZAK: Ckay. A couple of years ago,
we went through sonething that was a — |'mtrying to

t hi nk of what the buzz words were that we used for it,
but essentially it was |ooking at each individual
barrier of the systemindividually, and | ooki ng at how
much benefit you got from each one sequentially.

There were sone limtations to the way
that we didit, but we have | ooked at that, and we are
seeing a significant benefit fromall aspects of the
system is really what the nost inportant outcone of
t hat work was.

MEMBER HORNBERGER:  Ji m Davi s.

DR DAVIS: Just a comment. | wouldn't be
so positive that matrix diffusion in the Alluvium
woul d contribute a | ot nore, because the batch tests
that are normally done with Alluvium are done wth

grain sizes up to 2 mllimeters, and they typically
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are neasuring sorption over many days. And so at
| east sone of the matrix diffusion that you are
i magi ng woul d be, in fact, already incorporated into
t he KD

nmeasur enents.

DR KOZAK: Yes. And |'m not at all
positive. That was just one that struck nme fromthis
neeting, that not being a geosphere specialist, that
was the first time that I'd heard that proposed as a
concept, and that's why | nmentioned it. But yet, |I'm
not at all certain of its — but it would be
interesting to | ook at what the effect woul d be, even
as a sensitivity study it would be worthwhil e doing.
And if it doesn't matter, we don't care.

MEMBER HORNBERGER: Ji m O ar ke.

DR CLARKE: M ne was answered.

MEMBER HORNBERCER: | nes.

DR. TRIAY: So if you had to sumarize
anything that needed to be done, if you could
sunmarize for us in your opinion what is it that needs
to be done for that independent function that you're
trying to fulfill, what would it be?

DR KOZAK: | think the role that we fill
will be in showi ng sort of the degree or conservatism

that i s enbedded in the nobdels. |f we can back off on
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the conservatism and do so in a reasonable and
justifiable way, | fully recognize that in the
licensing process it's nost efficient, effective, and
pragmatic to do things the way the DOE and NRC are
doi ng them but we do have this gap between what is
safe in the EPA sense, and the way TSPA i s appr oachi ng
it.

| f we can identify howbig that gapis, |
t hi nk t hat woul d hel p peopl e nmake a deci si on about the
ef fectiveness of the repository, and the viability of
the repository. Sorry, shouldn't use viability since
we passed the viability.

DR. TRIAY: That's right. Don't forget
t hat .

DR KOZAK: Viability with a small V.

DR. TRIAY: So for instance, just so that
| understand, would it be fair to say, and | don't
know, so I'm not trying to |ead you on. Answer
honestly - would it be fair to say that you woul d be
| ooking at a table |like the one that was presented on
page 15, with the Ds and stuff like that, and try to
see whet her you agree with that kind of emulation from
t he NRC?

DR. KOZAK: Yes, although the way we work

is nmore down at nore of a detail ed | evel of we | ook at
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a particul ar assunption and say wel |, that assunption
seens pretty conservative. How can we back off on
that and still do sonething that is reasonabl e, but
| ess conservative, recognizing that we don't have to
stand in front of the licensing board either, that
we're not part of the |icensing process.

MEMBER HORNBERGER: Al | en.

DR TRIAY: W get all the fun jobs.

MEMBER HORNBERGER: Al len. No. M chael .

ACTI NG CHAI RVAN RYAN:  On your | ast bul | et
on your last slide, Mtt, you say "significantly
conservative." Are you willing totell neif that's
a factor of two, or a factor of a hundred, or
somewhere in-between? Do you have any sense of the
quantification of that yet?

DR KOZAK: Yes, | would never use the
word "significant” if it were a factor of 2 in TSPA,
so | would say an order of magnitude or nore.

ACTI NG CHAI RMAN RYAN: O nore. Ckay.

DR KOZAK: Yes.

ACTI NG CHAI RMAN RYAN: That' s hel pful
because | think it's an insight, again as you think
about formal tools like the one that Tim MCartin
presented, that's helpful. So an order of magnitude

or noreis what you think this particularly saturated
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zone conponent m ght be, and there may be ot hers and
so forth.

DR. KOZAK: Yes. Al t hough, again,
conservative can be defined in a couple of different
ways in the context of the rule because you have a
ti me-dependent rule, so sonething that pushes things
further out intime has a desirable effect, as well as
| ower the dose.

ACTI NG CHAI RVAN RYAN: Ri ght.

DR. KOZAK: But yes, it's —

ACTI NG CHAI RMAN RYAN: Great. Thank you.

MEMBER HORNBERGER:  Rut h.

MEMBER VEI NER: | have two questi ons that
may appear to be dianetrically opposed. A former
menber, a di stingui shed nenber of this comrittee, far
nore di stinguished than I, has been known to say it
isn't conservative, it's wong. And that's MIt
Levi nson, and | wonder ed whet her you had any sense of
the estimation of inputs to the TSPA that were so
conservative they could be called wong? And the
opposed question is, how do you in going from
conservatismto what you see as realism how do you
counter the charge that, or the statenent that okay,
we | ooked at a bounding case. And if it's okay for

t he boundi ng case, it's obviously okay for cases that
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are less than or that are within the boundary case.

DR KQZAK: Regarding your first question,
MIt has said the sane thing to ne, and | actually
disagree with that comment in the context of a
regul atory assessnent. |It's absolutely correct in a
scientific sense, that if you' re conservative by
definition you' re wong. You're not accurately
predicting, which is what you' re generally trying to
do in a scientific sense.

In a regulatory sense, it cones back to
your second point where if |I could go out and have ny
Reny eat the waste, that's obviously wong. No oneis
ever going to do that, but if it were safe in a
dosinetric sense, then | wouldn't care about all these
ot her processes. The only reason that we're del ving
intoit inthe depth that we are i s because the waste
is nore hazardous, and so you have to have a bal ance
between conservatism and non-conservatism in a
regul atory sense because that's the nbst convincing
argunent .

I f you can bound it, and do a convinci ng
j ob of bounding it, that's the ideal way to do it in
a regul atory sense. And it's cost-effective too,
whi ch i s a good thing, because you don't have to spend

year s studyi ng sone particul ar process, whi ch has been
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done with ot her repository prograns t hat have studied
some particul ar phenonenon ad nauseam and not conme to
a conclusion because they were trying to get a
scientific answer.

| don't think we need to do that in a
regul atory sense, but | think what is a benefit of
what we're doing is to say well, okay. How nuch
conservatism is there? Now we know we neet the
standard but there's al ways the person who says yes,
you met the standard, but it's only an order of
magni t ude, and we know it could be rmuch higher than
that. You know, you're at 1 mllireminstead of 15
mllirem and we know we coul d go way above that, the
tails of the distributions. But in point of fact, a
1 mlliremcalculation froma conservative anal ysis
should be appropriate, and since it's probably
conservative by orders of magnitude, then that just
gives us a better gut feeling about the safety. And
| think that's the role that we're trying to play, is
to help with that gut feeling of safety regardl ess of
where the dose curves | ay.

MEMBER HORNBERGER: I n fairness to MIt
Levi nson, perhaps | should point out that |I think the
full text is sonething |like "being off by six orders

of magnitude is not conservative, it's wong." So
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it's not just being conservative is wong.

DR KOZAK: True enough.

MEMBER HORNBERGER: | think he nentions
t he nunber of orders of magnitude.

DR KOZAK: Yes.

MEMBER HORNBERGER: | know t hat the ACNW
for many years, | think, has pushed the NRC
performance assessnent people to be as realistic as
t hey can possibly be. And | can renenber after one of
our neetings where we recommended that to the NRC
staff. John Kessler pulled nme aside and said no, no.
You have to be careful because after all, if you can
doit with a boundi ng anal ysis, and you don't have to
spend a |l ot of noney confirmng this, why worry?

DR, KOZAK: Yes.

MEMBER HORNBERGER: | do take it that your
presentation doesn't really di sagree wi th John's poi nt
of view, because all you' re doing is saying that you
are interested in basically giving an idea of the
mar gi n.

DR KOZAK: Yes, that's right. No,
absolutely. | think the process that you DCE and NRC
are going through is appropriate, and we hope we can
suppl ement that with the information that we can

present without — certainly w thout di sagreeingwth
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t he general concept of howto do it.

As | said earlier, the way PA is
structured, 1is that way for a reason. People have
found that it's the nost effective way of doing it,
and nost effective way of begi nning to understand t he
total systembehavior. So no, | don't disagree with
what they're doing at all.

MEMBER HORNBERGER: Ckay. Geat. Well,
t hanks very much. | think it was a very good nor ni ng,
and we're not too far past our schedule. Wat we're
going to do is break for one hour for |unch, and even
t hough our schedul e has us starting at 2, we are goi ng
to start at 2:15.

(Wher eupon, the proceedi ngs i nthe above-
entitled mtter went off the record at 1:13 p.m and
went back on the record at 2:17 p.m)

MEMBER HORNSBERCGER: On the record. W
are reconvening our neeting. |If everyone would grab
a seat. W're mssing sone.

LAS VEGAS PARTI Cl PANT: W can't hear you.

MEMBER HORNSBERGER: Ckay. Let's see.
Sonmebody can't hear us. Ckay, now?

LAS VEGAS PARTI CI PANT: Ckay. We have you
Now.

MEMBER HORNSBERGER: kay. Good. Thank
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you. We're going to reconvene. W have reconvened.
We're noving on to our afternoon session now going
into the part where we have roundtable pane

di scussion. W're first going to have coments from
our panel menbers and we'll go in the order here that
is on the schedule. So l'll ask JimDavis if he wants
to summari ze some of his thoughts for us.

DR. DAVIS: Ckay. There were two main
things that | wanted to bring up and one al ready cane
up in some of the other discussion which was what
seens to be a | ack of consistency between the field
testing that seens to suggest that matrix diffusion
isn"t inmportant. | believe that's referring to the
wor k t hat was done at the sea wells. Is that correct?
| guess as kind of an outsider comng into this
process |'msurprised that there is still that |eve
of a lack of agreenment between - maybe it's an
interpretation of - the fieldresults and there seens
i ke there shoul d be sone focus on reachi ng agr eenent
about the nmeaning of that field test. So that was one
of ny main reactions.

And then the other has been nentioned
several tinmes as well whichis the effect of chem stry
on retardation in the alluvium | think that DOE s

approach with respect to building a distribution of K
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val ues has focused sonewhat on the variability of the
porous nediuminternms of its sorptive properties, but
has possi bly not adequately accounted for the effect
of chem cal variability on retardation. | think the
Center's programis closer to the mark in terns of
| ooking at that as a variable, but I also think that
that has a few key el enents m ssing fromit which are
| ooki ng at conpl et e gr oundwat er comnposi ti ons i ncl udi ng
t he possible role of fulvic acids and al so conpari ng
work with actual alluvial materials in conparison to
what their predictions are fromtheir extracted nodel .
Those are the two key areas that | felt concern about
interns of having confidence of where we are with the
perf ormance assessnent.

MEMBER HORNSBERGER: Thank you, Jim
Let's see. Don, | believe, you're up. Do you have
some summary coments for us? |s Don there?

PARTI Cl PANT:  Don's not back from | unch
yet.

MEMBER HORNSBERGER: Not back from |l unch
yet. Ckay. Dick, I'll next go to you.

DR. PARI ZEK: W have sone new graphs of
whi ch probably need to be put up on the screen or
ever ybody has handout s?

VEMBER HORNSBERCGER: [ don't know.
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M chell e, do you have thenf

M CHELLE: Yes, we do.

MEMBER HORNSBERGER: Okay. They'll be up
in a second.

PARTI Cl PANT: And t he handouts are in the
back.

DR. PARI ZEK: There are sone hard copies
provi ded. From a Board perspective, there are sone
poi nts here that appear in the Board' s letter to the
Departnent and then other are observations which we
can nake as part of this neetings, but first we would
say the field of |aboratory observations analyses
presented by DOE and ot hers suggest that the natura
systemprovi des an effective areato mgration of sone
radi onucl i des over tine periods that may be conpar abl e
to the regulatory period. So clearly, that natura
barrier can be counted upon for many of the
radi onucl i des.

However, t here are sever al key
hydr ogeol ogi cal features or processes that may
significantly affect fluid flow and radionuclides
transport are presently not well understood that are
constrained by limted or poor data or both. So this
istrying to inprove on the understandi ng and reduce

uncertainty is obviously a Board concern. W al ways
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carry this baggage with us in ternms of our comm ssion.

DOE often deens with on certain features
and processes by meking conservative estimtes of
their effects on the radionuclides transports. Such
conservatives tend to enphasi ze nore rapid advective
transport processes. This is sort of a simlar
statenent as to what you heard fromFrank Schwartz and
presenters fromEPRI are stressing. Mre realistic
estimates coul d be to sl ower transport predictions for
sone radi onucl i des.

There is also a possibility that sone
ot her poorly under st ood processes or features nmay | ead
to faster radionuclide transport. So it is inportant
t hat DCE devel op a better fundanmental understandi ng of
the overall behavior of the natural system W fee
like the natural systemto get full credit for it to
continue the science and technology program and
continue the research is our feeling.

There' s exanpl es on t he next slide and one
where we coul d actual Iy i nprove understandi ng has to
do with the large-scale hydraulic tests of nmjor
faults. Basically, the sea well testing conplex did
penetrate through faults but it's not necessarily
bl ock bounding or a large fault and it's not at al

cl ear whether or not the major faults that are south
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of the footprint of the repository have an i nportant
role in regional flow.

We heard fromJimWnterle's discussion
that there's obviously a steep radiant on the west
side of sonme of those faults so there's a danmm ng
effect that the faults can play. On the other hand,
there could be a duel role that the fault could al so
be a fast path. You could damon one side and maybe
have a fast path on the other. So this is hanging
wal |, footwall structural details at work. Sone of
you all know Marybeth Gray's work on characteri zi ng
faults and tal king about the architecture and as a
result, there are probability/possibilities that are
not well known.

So the Board felt that there ought to be
some del i berate testing of sone of the bl ock boundi ng
faults. W get nessages fromthe unsaturated zone in
pneurmatic tests. You see the faults in exposure in
tunnel s and so there i s enhanced probability at | east
at that field. The questionis what does it dointhe
saturated part of the system and we don't see a
program out side of the data to deal with that story.

There's al so sone i ndi cati on of fast paths
on the Paintbrush Canyon fault and this is based on

sone borehol e data that's been reported upon by DCE.
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It gives you travel times that are in that 45 neter
per year rate which is pretty fast nunbers and so t hat
draws attention to the fact that maybe faults can be
i mportant to this whole process.

But could they turn the direction of flow
rates south? If it did, this would be a conceptua
nodel failure. The idea that Bradel hoffen (PH)
Conoco' s(PH) di scussi on about can you eval uate ground
wat er nodels. Well, one thing you could do is mss
t he mark by havi ng t he wong conceptual nodel andit's
really inportant to make sure there's no way fl ow can
turn south on any of these major faults and that no
program forecasts show that southernly conponent.
They all kind of go southeastward and conme south and
the al l uviumthen comes sout hwest ward, but nobody has
that flow straight south. That woul d be conceptua

failure if in fact that does happen. The only way you

would know that, | think, is by the intentional
drilling program Nye County has tal ked about the
intentions to do such a drilling.

This then | eads to anot her discussion on
the saturated alluviumand the saturated all uviumin
the present nodeling is two layers wth, say,
effective porosity that's uniformy distributed in

each of those | ayers and then you do realizations and
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you let the effective porosity nunbers and the
conductivity nunbers vary. Then you conme up wi th your
probability predictions that you get out of that.

But the |ikelihood of the alluviumbeing
two | ayer alluviumis not toorealistic. You sawfrom
one of the presentations of just the bul k m neral ogy
and then the cl ay- m neral ogy abundances that there is
sone sort of variation that's somewhat systemati c and
t he deeper you went, the nore different it | ooked than
t he shal |l ower part, but the Washburn well and Jason
wel | bot h had si m | ar appearances up near the surface.

You would argue that the alluvium has a
conmplicated history of formation and if you just take
the last 10,000 years in the desert, we see alluvia
fans. W see soils and peleosols of different ages
and that conplexity is all maybe up in the shall ow
FortyM |l e Canyon exposure |level, sonmething in that
order. But there's bound to be complexity at depth
and with the conplexity, it could channelized fl ow.
It could be lenses. It's not clear.

The Nye County shows cross sections with
a channel in the alluviumon the one hand, but that
may not have continuity going up the wash or may have.
It may make a big difference in ternms of really the

way in which water could travel down through the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

174

alluvium If there are clay-enriched zones whet her
t he pal esols or not, that has a bl ocking effect on
flow and you could have sandwich flow caught
underneath clay |ayers, for instance, for a |onger
di stance of travel versus mxing in the vertical.

The architectural style of the alluviumis
quite inmportant and t he tunnel path | ength di scussion
of oneto ten kilometers versus two to ten, theoneis
pretty short. That's a big difference to performance.
You woul d I'i ke to nake sure that you understand where
t he saturated alluvium bedrock contact conmes in and
Nye County is still working on that. W heard that
t hey propose to physics as well to hel p pin that down.
That's kind of an inportant variable.

Then the matrix diffusion is another
category. In the bed rock, there's clearly work to be
done to get nore credit for that. W heard this as
part of the EPRI presentation in terns of this flow
interval spacing, but also what does that do in
treating between those flow intervals where you may
have matri x effects. The whol e questi on of bl ockage
or coating on surfaces we don't know t hat nuch about
whether they are coated and prevent that matrix
di ffusion in sone cases or not.

When we |look at the sonic core in the
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FortyM |l e Wash area, clearly sone of the class were
deconmposed in rock. | purposely asked that question
to make sure that that stuff wouldn't survive rotary
drilling. It would have broken up because you can
peel that apart |ike an onion skin type thing. Rotary
drilling would have broken that apart. So what
fragnents of that type problem would even have a
di ffusi on benefit.

Then we were corrected by saying wel
maybe you should have gotten it out of the Kgs
already. K, data probably had time enough to respond
to that and whether the matrix effects are in or are
out. | guess the only way you will know that is a
long termtracer test.

| raised a question about that recycling
of water for the sea well testing conplex. It's about
si x or seven nonths | ater since that slug of water was
put in there and I was very pleased to hear that the
program was picking on doing sonmething with the
science and technol ogy part of it.

Maybe that water went down in the
fractured, unsaturated tufts and you've lost it. On
t he other hand, it's worth | ooking for. That's one of
the few pl aces where sonme signal has been put in the

aquifer that's quite distinct. Most of the
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geochem stry that we understand is com ng out of
borehol es that were not dedicated to geochem stry.
They are boreholes open to different depths. They
wer e borehol es that often m ght not have been cl eaned
out properly and for the geochem stry point of view,
you' d li ke to have dedi cated borehol es which i s what
my county was doing when it was doing the West Bay
construction.

West Bay gives you this very discrete
sanpl i ng of heads and chem stry, but in nore recently
drilling, that hasn't happened. The noney hasn't been
there to do the West Bay installations and so right
away, Yyou haven't quite been able to get to the
di screte chem stry out of it.

But hearing what the alluvium was doi ng
and the chemstry of the alluvium on the uranium
tailings study, the first presentation yesterday,
that's incredibly inmportant work. That tells e that
the | i kel i hood of having a uniformchem stry in 40Mle
Wash and valley fill sentinments is not |ikely.

The i dea t hat you mi ght sanple it fromal
the way down Amargosa Farns all the way up the Wash
and you use that in part of your nodeling as Ji mhas
pointed out is not a very smart way to do that. You

rat her maybe know the chem stry better in the region
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where you're sanpling for that sort of forecast. So
the chem stry story is bound to be very inportant.

Why? Because we have 40Mle Wash as a
episodic run-off fromtinme to time now W surely
have that during the pluvials, the chemstry
si gnatures that you see and t he wat er masses t hat have
been abl e to be put together by this Center and by the
USGS and by t he Programbasically chose sone di sti nct
chem stries and that's been quite inportant to this
whol e process. So we say, yeah, chem stry is kind of
an inportant part of this whole story.

As far as colloids, the unsaturated zone
colloid story, is frustrating as it's very hard to
make sense of experinents that have been attenpted in
the unsaturated zone. Ri ght away, there has been
efforts to do something in the Calico Hills/Busted
Butte experinents. Then in that area, it was
difficult to capture the m crospheres that we rel ease
t here.

On the other hand, it's not cl ear that the
wat er sanples that were put in fromthe cross-drift
and the ESF tunnel, for instance, did anybody ever
sanpl e t he wat ers bet ween t hose two for coll oids? You
are putting water in the one and | ooki ng down bel ow,

but gosh, | would think that you maybe had | ooked f or
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colloids. Well, you have a dusty tunnel up above and
maybe it's an easy experinent to conduct. But when
you run those kind of experinments on Niche 1, for
i nstance, and you put sinulated rainfall up on top,
you ought to be able to see whether or not coll oids
showed up in that water

Colloidtransport inthe saturated zoneis
critical for the tons of coll oids which the waste form
is going to produce when it starts to come unravel ed.
Mich of it may be filtered. It may be caught up in
the drift shadow and el sewhere i n whi ch case you don't
worry about it inthe unsaturated zone. But then when
you get down to the saturated zone, colloid transport
becomes an i ssue again, both in the tufts as well as
inthe alluviumas it was pointed out.

The on updating the site scale nodel, we
were pleased to hear yesterday that Bill Arnold was
saying they were | ooking at reeval uati ng whet her or
not it makes a difference to use the old calibrated
USGSt hree-layer nodel withagrateorientationthat's
different fromthe site scale nodel and why not go
with the 15-1ayer nodel which has been on the table
with USGS producing that and that's a nmuch better
nodel. | think it can be anywhere from10 to maybe 50

percent of the flow of the water in a regi onal node
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passes through the site scal e nodel and the fl uxes of
t he borders is not too well known.

They can be in and out and in reverse
directions and the quantities, but maybe t hat makes a
big difference to how the site scale nodel would
predict in a flow in transport. So we think that
needs to be done and we are pleased to hear that it's
on the schedule for the program

Then for the use of natural anal ogs,
obvi ously we feel very strongly about things |i ke Pena
Bl anca experiments in terms of just how you m ght
nodel and be able to deal with essentially this
urani um deposit and what noved fromit and where the
radi onuclides have gone in the wunsaturated zone
because it's step tufts and it's step carbonates at
the desert. It is somewhat simlar in many respects
for what we see for Yucca Mouwuntain, but the anal og
val ue we heard fromJimin ternms of the alluviumit's
in the anal og report that the programintends to use
the uraniuminformation. It wasn't exactly cl ear how
it would be used. For ny way of thinking, you showed
us one good way to use and nake sure the chem stry is
wel | understood and characterized if you want to get
predictive value out of it. The difficulties of afew

Kss, for instance, may be systemati c under st andi ng and
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how t he massi ve chemi stry that water varies is kind of
an inportant nessage for nme to take hone.

Then as far as -- That's really the next
sl i de. It talks about this aqgueous geochemni cal
het erogeneity systemthat we've been tal king about.
This business of the flow paths, we heard from Jim
Linl ey that by putting a high perneability feature in
the 40Mle Wash area, it helped the nodel about
whet her or not there's structure down there and
there's a fault or what's down there.

But from one point of view, it's good
enough for governnment. If it works, it works. That
woul d be one thing. But froma Board point of view,
under st andi ng why hi gh perneability down there m ght
be a geol ogi cal feature or not is inportant. Then you
feel better about knowi ng what caused it or is it
really there? So it seenms to nme that mybe
i nvestigating sone of the assunptions that went into
the ruling nore or | ess, for exanple, woul d be of sonme
val ue. He indicated first he had to make an
adjustments, but it's amazingthe fit that he got with
t he nodel he runs and that did have a maj or effect on
the patterns of flow

So overall observations, it was an

informative neeting for me. Very worthwhile and we
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hope comments fromthe West and the tiny differences
we see t here have been very hel pful. We think there's
a lot going on in the program W could tal k about
all the progress we've seen on the Board that the DOE
has made in so many different issues and areas of
st udy.

It's a question of what's left to reduce
uncertainty and heighten understanding and have a
sufficient science of programgoing in the future so
that by thetine the license applicationis comng for
review and before it cones up for all the arguments,
t he science gets better and better and better because
that's what is going to build confidence, | think,
with the technical comunity and the public as | see
it. So we're still |ooking for understandi ng of the
sci ence, basic understandi ng of the processes and t he
features that are out there evenif it's not necessary
fromthe point of viewof conpliance, but it does add,
| think, to everybody's confidence that we're | ooking
for confidence building incredibility if you want to
call it that.

MEMBER HORNSBERGER: Good. Thanks very
much, Dick. Ines.

DR. TRIAY: | also thought that this was

an extrenely good neeting in terns of trying to zero
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inonthe issues that still remain is ny opinion when
one | ooks actual | y at what has been presented here for
the last two days. | would |ike to make coments on
two particul ar topics. One of themis sorption and the
ot her one is coll oids.

In sorption, | believe that it would be a
good ideato try to concentrate our efforts intrying
to address this main issue of can sorption
coefficients be utilized to appropriately describe
retardation of radionuclides. | would|liketo further
say that it appears to me fromsolubility data that
was presented from sorption data that was presented
from other deliberations that were nade in terns of
what are all the barriers that can prevent the
radi onuclides from mtigating that from the
perspective of whether sorption coefficients can be
used to appropriately descri be radi onucl i de
retardation, we're downtotwo el ements, neptuni umand
urani um and what ever isotopes of uraniumyou want to
consi der, but fromthe chem cal behavior, neptunium
and uranium | think that it woul d be good to | ook at
t hat data that are avail abl e for urani umand nept uni um
and see whet her we can nmake sonme ki nd of correlation
in terns of avail able data for neptuni umand urani um

and the data that exists for site-specific conditions
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and try to conme to some kind of resolution of that
guestion or at least try to understand what woul d be
the path forward to resolve that type of question.

| don't think that, in ny opinion, is not
necessarily for anericium or plutonium based on
solubility considerations and the huge sorption
capacity that the mnerals at Yucca Mouuntain do have
for these elenents. So it appears to ne -- Oh, and
when we tal k about technetiumor iodine, |I think that
essentially there we are at a K, of zero. R ght? |
mean | i ke what is del egated by Dr. Davis. There's no
sense in going to ask that question because it's an
irrelevant question. So | think we're down to those
two el ements and | think that we need to focus on how
coul d that question be addressed based on avail abl e
data bothinthe literature with surface conpl exation
nodel s versus site-specific dataandtry to understand
(1) where are we and (2) what needs to be done in
order to close that gap or answer that question.

The second point that | would |ike to make
refers to colloids. Wen one tal ks about coll oids, |
t hi nk that the only reconmendati on or thought that
had with respect to how can we, if you will, bound
this problemis | was wondering whether it i s possible

to use sonme of the information that we have with
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respect to water chemstry to try to bound that type
of concentration of colloids that coul d exi st i norder
to carry those radionuclids through a system whet her
it's annatural systemor they introduce radi onuclides
when t he wast e gets a di spositionintothe repository.

So those are ny two thoughts. | think
that the only other thing that I would like to point
out isthat I really think that this regional flow of
conceptual nodel s that were bei ng tal ked about by Nye
County ought to be conmended. | think that it is
i mportant that we have a regional nodel in order to
really prove to the public and scientific comunity
t hat we real | y under st and what happens froma regi onal
perspective. | think that that is a very inportant
effort that ought to be endorsed.

MEMBER HORNSBERGER: Jim did you have a
qui ck reaction? | saw your eyebrows flinch when | nes

DR DAVIS: No, it's not a reaction. She
just rem nded ne. There have been a coupl e ti nes when
| " ve wondered whether sone of these unknown things

could conbine to create sonething that isn't being

consi der ed. So, for exanple, since we don't
understand colloidal transport very well in the
unsaturated zone, I'mnot really sure whether this
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woul d make a di fference to the arrival of neptuniumin
the saturated zone, but iif americium was being
transportedrel atively qui ckly through t he unsat ur at ed
zone to the water table by colloidal transport and
then that gets a lot of the anericiumthere and then
it's as in the Ks to produce the neptuni um whet her
that would meke the neptunium arrive faster down
gradient, I"'mnot sure. But it seens that you have
two of these uncertain things possibly conbining.
Just a conment.

MEMBER HORNSBERGER: Let's see. Las
Vegas. |s Don back yet? Do we have people from Las
Vegas?

DR SHETTEL: Yes.

MEMBER HORNSBERGER: Don, woul d you |i ke
to give us your summary conments?

DR. SHETTEL: Certainly. 1 think overall
t hi s has been a very good neeting. Several tal ks have
been very useful, especially the first one by Jim
Davi s. Now |I'm going to start some very specific
comment s.

First, concerning the vadose unsat urat ed
zone, | don't believe the DOE has any substantive
experinments that are appropriate for the unsaturated

zone. They had used J-13 water instead of using pore
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wat er whi ch woul d be nore appropriate, but we still
don't actually have any sanples for anal ysis of flow
infracture water. So | don't see how we can even do
any sorption experinments that are relevant to the
unsaturated zone until we have some of this
i nformati on. The experiments that have been done have
been under saturated conditions and that just adds to
the uncertainty in the unsaturated zone.

Regarding matrix diffusion, flows have
been i njected as has been stated at 100-1, 000 or nore
times the natural rate. |If these are into dead end
fractures systenms or whatever, then sone of these
i njections may have been pressurized. | don't have
access to the data so | can't say for sure, but it
seens |ike a possibility that sone of this could have
been pressurized injections. This would be totally
unrealistic. | think the conclusion that one could
make from all this is that DOE has nothing in the
unsat urated zone for sorption, nothingthat is that is
credi bl e and defensi bl e.

Regarding the saturated zone, Paul
Bertetti's talk was very interesting. It shows a very
systemati c approach to sorption which | think the DCE
could learn from However, the state has been saying

since "80s that J-13 water has been overused in
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experinents in Yucca Muntain so therefore it's
somewhat ironic that the Center has done their
sorption experinents not inJ-13 water. | think this
causes sonme test in data on their results and
applications to perfornmance assessnent.

Regarding DCOE' s experiments in the
saturated zone in sorption, at |east they have the
right water, J-13, although this doesn't necessarily
bet on the water conpositions in the saturated zone.
They have not done any experinents at CO, pressures
that are above atnospheric. They have assuned
sorption wthout actually proving that they had
sorption in those experinents.

| could make sone comments on coll oids
here, but | think that's -- Well, they didn't
qualitative nodels on colloids and a ot nore work
needs to be done on colloids to quantify those nodel s.
There are organic acids no doubt in the saturated
zone. This may be at small levels, but the
radi onuclides that may eventually nmake it into the
saturated zone will be at very small levels too. So
there's a possibility of conplexing there. These
nodels for sorption don't always include all the
possi bl e ligands that can contribute to solubility.

So overall, | would say there is better
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data for the saturated zone versus practi cal |l y not hi ng
for the unsaturated zone. But even the data that's
avail able for the saturated zone is suspect and |
think this raises a question of why are we even goi ng
tolicensing at this point. You knowreally that is
credi bl e and def ensi ve about radi onuclide transport,
sorption, retardation in the entire Yucca Muntain
system That's all | have to say right now

MEMBER HORNSBERGER: Thanks very nmuch,
Don. Jimd ark, do you have any sunmary coment s t hat
you would like to offer?

MEMBER CLARKE: Well, is it okay to admt
that 1'mnot a geol ogi st?

MEMBER HORNSBERGER: Not everyone can be
part of that.

MEMBER CLARKE: For that reason, | have a
real hard time with these time horizons and for ne,
t he el ephant in the roomhas al ways been t he daunti ng
task of trying to predict the performnce of sonet hi ng
that we don't have a |lot of experience with over
hundreds to thousands to tens of thousands to hundreds
of thousands of years.

The research that | dois focused on near -
surface contai nment systens where you' re only | ooki ng

at shorter tine horizons, but they greatly exceed our
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experience base as well. And for that reason, it
strikes me that the work that's being done on risk
i nsights and ri sk i nform ng and bui | di ng confi dencein
t he areas where uncertainties are known and processes
are going to be totally understood, but understood to
sone extent it is just very inportant.

" mjust using that tool to increase our
understanding and build confidence. So | would
greatly encourage continued use of that and really
reconmend that that tool be used for other system
conmponents as well to the extent that the NRC can do
t hat .

| guess I'mstill alittle confused about
matri x di ffusion on the unsaturated zone, the vadose
zone. It seens like it's inportant to one group and
not being used at all by another group and I'm not
sure. Yet everybody seened to seemthat it's quite
beneficial as well so there may be | ooking at that a
little harder. Thank you.

VMEMBER HORNSBERGER: Thanks, Jim Any
second level conmments from any of our panel in
reaction to comments made by other panel nenbers?
Ckay. Conmittee nenbers? Allen

MEMBER CROFF: My preference would be if

Jims not a geologist, I"'mfurther out away fromthe
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center of geology than he is. But after listening to
all this, | came away, | think, withtw fairly strong
nessages. One, to paraphrase Janes Carville, "it's
t he neptuniumstupid.” That's really where the action
is at for reasons already stated by a nunber of
speakers. | won't reiterate them but the inportance
of understanding that elenment and how it behaves.
VWhere was | going with this? | forgot ny
second. | got so wapped up in neptunium |'ve

forgotten my second point here. You fed nme too nuch

| unch.

MEMBER HORNSBERCER: We' || come back to
you.

MEMBER CROFF: If you don't come back to
me, I'll remenber it. |'msorry.

MEMBER HORNSBERCER: We want to take the
pressure off you. Then you'll renenber. M chael ?

MEMBER RYAN:. -

MEMBER HORNSBERGER: Oh, he has it. I
knew it woul d happen.

MEMBER CROFF: ['"'m sorry. It's the
i nportance of chem stry, the subsurface chem stry and
its apparently very profound effect. | guess what
surprised ne is that it apparently hasn't been taken

into account before. 1'ma chem cal engineer, but |
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woul d have thought it was fairly obvious that the
chem stry of the groundwater and these conplexing
agents will certainly affect sorption, solubility and
formation of colloids and all sorts of other things,
but | think the clear need to do that and the surprise
that it hasn't been done. That was my second point.
Thanks.

MEMBER HORNSBERGER: M ke.

MEMBER RYAN: First, John Garrick
chai rman of the ACNW is not here and I know he woul d
want to thank all of the participants and panel
menbers. | know George will do this anyway, but | et
me of fer his thanks to you for giving up your tine and
working hard to make this a really interesting and
hel pful working group neeting. | guess | cane at this
from the health physicist rather than geol ogist
perspective although sitting next to Ceorge, 1'Il
probably end up wth sonme sort of geologist
certificate at the end of the day.

But fromthe ri sk perspective, | thinkthe
work that is going on in every corner to do the risk
i nsights work whet her it's what TimMCartin presented
fromthe TPA or what's going on in the TSPA and al so
what's happening in EPRI in terms of a third

i ndependent view of risk insight, it's helpful and
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important and, | think, in a nunber of ways. One is
whet her you call it a margin of safety or whether you
call it a conservatism or how you |ook at it, sone

prediction of reality and sone prediction of a nodel
and try and assess where's the truth in that and gain
confidence in that process. | think that ought to
conti nue.

| think it also serves a second function
that it can help informthe science in terns of where
do we really focus our energy and expertise and
resources to answer the critical questions when we may
not |uxury of so nuch margin or so nuch separation
fromwhere we think conpliance is first or fromwhere
confidenceis. | appreciate Dr. Parizek's comments on
recogni zing conmpliance and confidence as two
conplinmentary, but different endpoints. [ think
that's an inportant observation to make. So when we
nove forward with new work or additional work or
conplinmentary work at any point in the process, |
t hi nk keeping that structure in mnd and those tools
in mnd to use the help and the thinking is useful.

Athird dimensiontoneis inresponse to
what the representatives fromNye County tal ked about .
That is that the confidence building process can

certainly aid some of the points that they raise as
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gl obal and in ternms of communicating and in terns of
having arisk tool. So | think those risk tools wll
have hopefully as tine goes on a bigger dinmension
other than just the review or a partial tool as a
review of the |icense application. | think that's an
important thing we heard today that's growing in
i nportance. That's really my main comment.

CHAl RVAN HORNSBERGER:  Thank you. Ruth.

MEMBER VEINER: |'m not a geol ogi st and
" m not an engineer either. So ny perspective |ike
Dr. Croff's is pretty much that of a chemst. | am
very interested to see the role that the chem stry
pl ays, that the interaction of the conmpounds with the
substances or surfaces they can or don't or will or
won't absorb on. | think that this is an interaction
|, too, amsurprised that it is alittle late in the
game to be studying this, but the inportance of this
really cane hone to ne i n sone of these presentations.

The second thing is that | think in
structuring inputs to performance assessnent we have
to be very careful to make sure that the distributions
refl ect what we know and aren't just a conveni ent ki nd
of distributionto make. Having done sone perfornance
assessnment, | have an idea of how complex it is. |

want to comrend Tim MCartin for his presentation
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whi ch put performance assessnent in the context in
which it can be used. | think this was a very
i nportant role.

| also hope that the people who are
panel i sts take back to whatever their constituency is
the role of risk insights because we've been
struggling with what does ri sk insight mean. | think
Tim s presentation was very clear on what it neant to
performance and to performance assessnent. That was
very, very good.

| do agree that we need to |ook at the
role of colloids. W need to study what happens with
col | oi ds. Finally, 1 was so inpressed with Nye
County's sonic coring. That showed sonme stuff that |
really didn't think you could get out of a core. But
that was really a very interesting presentation and
very revealing. So those are ny thoughts. A lot of
ot her people said things that | agree wth.

CHAI RVAN HORNSBERGER:  Thank you, Ruth.
Let nme just nmake a few comments then and | certainly
will open it back up for further discussion by a | ot
of people. First of all, | was struck inlisteningto
Di ck Parizek point out sone of the perspectives from
t he Board on the basis of, of course, what the NWTRB' s

roleis. Wat struck nme was that the ACNW of course,
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has quite a different role.

| probably shoul d just point that out for
the group just to make it clear. The ACNW of course,
we are to advi se the Conm ssion and i f you t hi nk about
what the role of the NRC is, well, Tim MCartin
partially pointed it out and al so Matt Kozak had the
EPA regul ati on, the reasonabl e expectation argunent,
and the ACNW basically, our role here, is to try to
advi se the Conmi ssion and the NRC Staff on how they
m ght review a license application in terns of the
regul ati ons.

The ACNW of course, our charter, we are
not driven by conpliance, certainly not by blind
conpl i ance. That's not our role. Qur role is
certainly not to ignore science. But |I think to just
characterize how our role is different from other
bodies is that the NRC is faced with reviewing a
i cense application and maki ng a deci si on on whet her
the criterion of reasonabl e expectati on has been net.

In TimMCartin's presentation, he poi nt ed
out that for this particular working group neeting
focused on the geosphere, the way this enters is in
the multiple barriers ideathat the geosphereis-- It
doesn't suffice to say that we neet the 15 mllirem

standard because we have an engi neered package t hat
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will persist for tens of thousands of years. The part
of the regul ation requires that the geosphere provide
a significant barrier.

The focus, our question, here has been
"Well, all right. Where do we stand in terns of the
data, the nodels, the analysis that can contribute to
a judgrment that, in fact, the geosphere does play a

significant roleinretarding the potential mgration

of radionuclides away from a repository?" | think
that what we learned is -- W certainly learned a
great deal. W' ve heard some of the presentations.

Sonme of us had seen sone of the material before from
t he Department of Energy in their analysis.

W' ve seen howthe Center has treated sone
of the groundwater nodeling and the geochem stry in
support of the NRC s TPA nodel. Again the TPA nodel
is not aimed at building a safety case, but in fact at
gaining insights that will be valuable for the NRC
Staff in their evaluation of a license application
assum ng that the Departnent does submit that |icense
appl i cati on.

| don't need to go over sone of the
material that people have pointed to. | think that
there certainly are remai ning uncertainties. Thereis

certainly work that can be done in an attenpt to
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reduce those uncertainties. | think that Jimd arke
poi nted out or started to point out that continuing
work to build confidence, to | earn about howto build
confidence as our horizons go well beyond human
experience, will be inportant.

This will be inportant as a continuing
effort even if the license application does conme in
and get docketed and even if it is approved. There
will be a need for continued work to basically build
confi dence in our know edge of the hydrogeol ogy and
t he geochem stry of the site.

If it turns out that other people don't

want to weigh in, | certainly do want to nmake sure
that | offer my personal thanks to, first of all, the
panelists. | definitely appreciate everybody's taking

the time out of busy schedul es to cone here and hel p
us out. | also appreciate the participation of all of
t he peopl e who have nade presentations, Nye County,
t he Departnent of Energy, NRC Staff. Again, | realize
that it takes effort for people to support our working
group neeting and the ACNW greatly appreciates that
i nvol venent. So --

MEMBER VEI NER: One nore tine.

CHAI RMVAN HORNSBERCER: Absol ut el y pl ease.

It's open.
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MEMBER VEI NER: |, too, forgot one point

| wanted to make. | wanted to thank Matt Kozak for
clarifying what we all struggle with which is the
guesti on of howconservative is too conservative. How
conservative i s a boundi ng case? Wat is the rol e of
a boundi ng case and what is the role of realization?
| think that's sonething that is an overarching set of
principles we have to keep in mnd. But | also want
to thank everybody on the panel. It was great.

CHAI RVAN HORNSBERGER: O her comrent s?
Neil, | haven't give you nearly either enough credit
for organizing this nor a chance to contribute fully.
| typically would have asked you nore frequently for
your comments and questions, but managing atine with
a fairly large group on the panel, |'ve tended to
i gnore you. But here's a good opportunity for you to
wei gh in should you want to.

MR. COLEMAN:. Yes, sir. One thing about
colloids, and I'm going to say that |I'm not a
geochem st but as a hydrol ogi st, | found the study of
pl aces that have had contam nant transport that it's
much easier to study a site such as Hanford site where
unfortunately many contam nants were rel eased. The
fl ow systemat Hanford is known to a great detail and

m ght even bear their aspects of the hydrol ogy. The
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art is well understood as DOE m ght hope. But the
unsat ur at ed zone hydrol ogy thereis fairly well known.

| woul d just say with respect to Coll oi dal
transport of transurani cs here's where anal og studi es
may have a very speci al use because i s there any pl ace
in the world where plutonium or other transuranics
have been seen to migrate significant di stances under
natural conditions without a 1.3 negaton assist. It's
a fairly sinple test. Under the great variety of
geochem cal and hydrol ogi cal conditions anywhere in
the world, is this knowmn? So | think anal og studies
have a role there. That's all | would add.

CHAI RVAN HORNSBERCER:  Di ck.

DR. PARI ZEK: Yes. Yesterday | asked Tim
McCartin whet her NRC has remai ned t he sanme. You know
they had certain rules and regulations that go way
back in the early days and it's alnost |ike nothing
has changed since that tinme, but obviously a |lot has
changed. | think the idea of this risk-based
anal ysi s. Perhaps for the first tine, | may have
heard that from Timand others would be five or six
years ago, sonething like that, but the clarity of
what' s i ntended and howto deal with this was probably
best presented today than it's ever been. So if

you' ve heard earlier versions or early insights, it's
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cone a | ong way.

There wasn't a standard, right? The EPA
didn't issueits standard until sonewhat recently. So
if you think through this tine period, a lot has
happened froman NRC perspective. | think there would
be ot her corments you m ght want to nake about "Wl I,
what el se is newin NRC' besides the work that's being
done on ability so you can nmake your forecast so that
you can real ly revi ew soneone el se's material when it
finally comes in.

There's anot her aspect of this. | didn't
conment on flow line sanpling. Right now, there's a
flow line nodel and there is chemstry in the flow
line nodel. There is the nodel predictions in the
flowline nodel. And of all of this, I would suggest
that the flow line nodel is nore or less |ike that.

Nowis the tine to maybe go out and dril
out the flowline nodel in order to |l ook for the freak
m xi ng and for the i sotopic conposition of the waters
and soonto findout if youin fact can get closer to
so-called validity that fl owline nodel, pieces of it,
the part of that that's quite inportant and maybe it
does go sout heast and south. | just want to make sure
it doesn't go straight south in which case we have a

conceptual problemhere. | raise that point.

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

201

But the flowline nodel m ght address the
poi nt of these 40 neter per year washes that has been
tal ked about. There are a few places where the data
seens to support that. |Is that real? And then when
you tal k about travel of a couple hundred years if
you're just plain old water goi ng down through to the
cup (PH) conpliance boundary, that seens like that's
alittle bit too fast.

From a geol ogi cal point of view, we | ook
at the rocks. We look at the alluvium We craw
around there and say "I don't think water goes that
fast through this system Aml off?" And | |ook at
all of the things, maybe the conservatisns, that are
not definiteinthe nodeling and | said "l don't think
it can go that fast and some the radi onuclides can't
go that fast either.™

But you want to build some understandi ng
t hat maybe 100 years, 200 years, is not realistic and
al though the runs show it, the conbination of
vari abl es that make that run conme out that way may not
be realistic at all in terns of this other view ng of
it. That were ny feelings asking Timon that matrix
table "How do you explain all of that to soneone?"
And can we explain away the things that aren't

realistic. The run that was 100 years, | can't too
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excited about that, but I think we will throwit out
and say "I don't think that's credible.”

It's alnost |ike bounding cal cul ati ons.
It's al nost as bad as that. So I'll take 100 or 1, 000
years onit. | don't want to take 100 or 1,000 on the
other. Can you throw sone of those out on the basis
that it's not a reasonabl e conbination although the
comput er gave you that m x and you can't throwit out
exactly.

But maybe that's the correct one. Maybe
that's the flowin the systemand how do we t hen | ook
to see if that's the weak link the chain and that's
not an easy thing to do. But when it gets to 200
years, | want to say "Can | understand that? Ti mwas
telling us to do that. Look at that. They would do
that and say this is not possible because | ook at al
the things that have to happen to have that cone out
that way." Even though it mght be lost in the
conputer, | don't know what quite combi nati on went in
there to give ne that forecast, but that's the kind of
analysis that I would be inclined to want to nake.

And that's beyond then the TSPA thing.
It's the safety assessnment or the safety case, right?
And the program has to make a safety case for the

general well-being of the public, the people who can't
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understand the nodels necessarily. Their eyeballs
roll back in their head and they look at the
mat hematics of it and it's very conplicated stuff.
You're | ooking for sonmething else that you can dea
with that has sone reality in people's opinion.

So how do you build safety case wth
i ndependent |ines of evidence? The Board has said use
i ndependent |ines of evidence that add credibility to
the forecast. W use anal ogs and we |ike to see al
you can get out of anal ogs, not just sprinkling them
in the report, but the idea of the analogs of this
uraniumtailings pilestory, there' s sonereally neaty
stuff there and there is the analog value that we
woul d maybe get out of that sort of a study at that
| evel of detail. Wat you should now go do in the
groundwat er chem stry characteristictoreally get the
full val ue out of that nmessage that conmes out of that.
Even though it's a different setting, there's usual
data there. That's what | get from this sort of
story. | found it a very useful neeting.

CHAI RVAN HORNSBERGER:  Ckay. Good. Di ck,
actually I was going to ask you if you or others on
the Board have | ooked at the hydrofacies, the data
that go into the hydrofacies we hear about from DOE

and whether or not those data are sufficient to at

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

204

| east give you a warm feeling about the water not
going directly south.

DR. PARI ZEK: You look at all of the
di f f erent conbi nati ons of i nformati on, the nost recent
of which those fixi ng nodel s, each of which takes the
general chemistry and sort of sees whether the
pat hways make sense so that rocks with the warnest,
nost have been in. | keep |ooking for sone kind of
uni que thing that ought to have and then | can | ook
for pollution dispersion. That's sort of what the C
well testing mght be. You dunp a lot of water to
gi ven discrete points. At |east, the points is where
maybe that gane can be played. |'m pleased to see
that the programis picking maybe on doi ng sonet hi ng
w th that.

But to chem stry, the background work t hat
was done over the years is kind of gurdy chem stry in
a sense. A borehol e was opened to di fferent horizons
t hat was m xi ng between the boreholes and i f you tal k
to people and the survey i s out, you can say that sone
of these holes are not the best, but they did what
they could dowith the data they had and carried it as
far as they could. So you have these patterns of flow
which is consistent with rock-work chem stry and our

action stuff. They put the isotopic data on there.

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

205

Al'l that's giving you nowthis flowline
nodel which is chemstry with an isotopic point of
view and froma nodel forecast point of viewand now s
the time to say "Well, can we independently go and
test it?" We've already tested it and used up all the
data to do that. What new data are there? Maybe
that's where this speed drilling could be done to be
confident that this flowlineisinfact the flowline
that you're dealing wth.

To add the Carbon-14 in the story like
that, how does this -- |If you knew t he young water as
peopl e have covertly pointed, then you could tell how
ol d the water was? There's only young water there and
it assunmes that is if you mx it, then you come up
wi th sone kind of other anomaly. But find the young
wat er and then you' Il know how ol d t he ol d wat er m ght
real ly be.

O if there is no young water, that woul d
be good news. Right? But there seens to be young
water in the systemright underneath the footprint as
well as inthe FortyM | e Wash and el sewhere. So where
does t he young water cone fromand that's part of the
story you try to struggle wth.

So the chemstry has cone to a

sophi sticated |evel but there are experiments that
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people in the program would like to run | think to
cl ean up their understandi ng and now maybe i s a good
time to do because you could do discrete big tests of
critical areas in order to test these hypotheses.
That's nmaybe the science and technol ogy program
f undi ng. |''m not sure where the noney would cone
from There's always a possibility that no noney
woul d conme fromthere. | would argue that in order to
have this programdevelop the credibility it needs to
go forward, survive all of the tests, the debates and
all of a sudden, the conmunity. Anything to
strengt hen the understandi ng of a conplicated system
i s hel pful because who said "Wien you go in the field,
this is huge place." But on the little plot and you
get this cluster of data when you have hundreds of
acres in the area. But when you get in the field
there's this bigterritory so there's an awful | ot of
stuff in between where you don't quite knowwhat's in
t here.

The groundwat er nodel has sonmething in
every box. Every box is full with sone kind of rock
that that may or may not exist there, some hydrol ogic
properties which may not be correct but they are in
the box. Every little box has one, but everyone can

vary them Then you start playing ganmes wth
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variation and you wonder "Well, | wonder how this
outcome finally came out. Do | feel good about this?"
And people ask nme. | feel a lot better today than I
woul d have felt sonme years back.

But the nulti-layered nodels are a |ot
better than a three-|layered nodel. Right? Wen you
go back through tine and realize that progress has
been nade, you get the full value of it. Even if you
don't want to do that for the perfornmance assessnent,
you need this for the Ntroni (PH) perspective in
Clark County and everybody el se who wants to use the
nodel s for other reasons. But the nodels that exist
t here now won't predict what | evel change in Devil's
Hole to 1.2 feet or sonething which kills pupfish or
sonmet hing. Right?

So | mean you can't get that good on that
regi onal nodel, but you could do little subset nodel s
whi ch need t he regi onal nodel for strength. That's why
t his ought to be a novi ng nodel systemout there that
you have to keep going for all the different reasons
that need to be made on the land in that area and the
wat er resources of that area.

And it's in conflict. You drawthe water
and t he wat er has haddock and springs and pupfish and

the other and it was a contradiction. And every drop
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of water in the desert comes from sonmewhere and you
take a drop fromone place and the systemtells you
about that. That's what's going to happen here.

CHAI RVAN  HORNSBERGER: That's right.
O her conmments? You know you indicated, D ck, that
ideally of course what we would have is sone uni que
si ghature that originated in the Yucca Mountain
vicinity that you could then trace and t here probably
isn'"t such a thing because even the rare earth, |
t hi nk, would probably not be unique in any sense,
woul d t hey?

DR PARI ZEK: Programs used to | ook for
signatures like that. The only thing is what you put
in yourself other than living 200 years. Two hundred
years won't do a thing in ternms of putting the
repository in. You're not going to see anything in
200 years necessarily.

CHAl RVAN HORNSBERGER: W hope not.

DR PARI ZEK: So | don't where those
si gnat ures woul d conme from but we keep t hi nki ng about
where would you find them For a while, it would be
t he Amargosa River com ng out of the Beatty area how
to have sone distinct chemstry and then it goes into
t he Amargosa Desert and rel eases a plune, but it does

run around the side sonewhere. So there are sone
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patterns you get out of these, at least, this
cohesi veness in sone of the patterns you see there.

CHAI RVAN HORNSBERCGER: Anyone el se? Any
ot her comments? Any coments fromour people in Las
Vegas?

LAS VEGAS PARTI Cl PANT: Yes, we have one.

CHAI RVAN HORNSBERGER: (kay. Pl ease.

DR. MEIJER M nane is Aaron Meijer. |
have been involved in the social programfor some --
| just want to respond to the comrent that chem stry
hasn't been enclosed in the derivation of sorption
coefficient distributions.

LAS VEGAS PARTI Cl PANT: Back off fromthe
m ke. |s the m ke on?

DR. MEIJER At any rate, the fact is that
we have i ncorporated chem stry into the derivation of
t he absorption coefficient distribution, both the Sz
and for the UZ in different ways for the two. I n
addition, we've also done a surface conplexation
nodel i ng that Ji mDavi s and Paul Bertetti tal ked about
yest er day. | wasn't here for that, but |I'mpretty
well famliar with what they' ve done. Those sorts of
things are incorporated into our thing on sorption
behavi or, certainly in the vol cani c section, but al so

in the alluvium W didn't have a chance to make a
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presentation on all of that, but | think if you heard
t he presentati on and presumably you'll see this stuff
in the license application, you'll find that this
information is in there.

| would also like to make a conment
regarding the applicability of the UMIRA site, the
Naturita site to the Yucca Mountain site. 1've spent
sone tinme | ooking at various UMIRA sites as possible
anal ogs and i nvari ably what you find is that these are
rat her distinct chem cal sites. Basically, you have
some sort of plant that produced sone toxic materi al,
either very alkaline or very acid depending on the
site and that's stuff then was dunped out in tailings
piles and that went into the subsurface. So you end
up with a quite unusual water chem stry, if you like,
as sourceterm Thisis not |ikely to happen in Yucca
Mount ai n.

So | have sone question about the
applicability of certainly Naturita to the Yucca
Mountain site. | think the approach is useful and Ji m
has done a great job in applying it to Naturita and
Ji mhas done a great job in many ot her ways as well in
devel opi ng these nodels. | think in terns of the
direct applicability of Yucca Mountainthe linkis not

al together clear or direct.
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Then finally sone of the coments that Don
Shettel has made, | think we have responses to a | ot
of his comments on the assunpti ons regardi ng sorption
and that at some point in the future we'll probably
tal k about. We do have information that bears on all
of those assumptions. That's all | really have to
say.

CHAI RVAN HORNSBERGER: Thanks very rmnuch.
We are open by the way for comments fromanyone. So
| guess on the schedule this can be the Public
Conment s section. Steve. Do | see you have your name
up?

MR. FRI SHVAN: Yes. | have just a couple
comments on the two places risk seens to be nost
evident in the conversation. First was Matt Kozak's
presentati on. | think he tried to draw us the
di stinction between "reasonabl e expectation"” and the
Conmi ssion and DCE' s approach which is a nuch nore
conpl i ance- based appr oach.

Bef ore you gotoo far with trying to adopt
this lineof argunent, it's inportant to renmenber that
inthe lawsuit that the State of Nevada fil ed, one of
the issues in the case in the filing against the
Regul at ory Commi ssion had to do with the nmeani ng of

"reasonabl e expectation" versus the traditional and
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continually wused "reasonable assurance"” by the
Conmi ssi on.

But that portion of the lawsuit is over.
The Nucl ear Regul atory Conmm ssion conceded in their
response that reasonabl e expectation and reasonabl e
assurance nean the sane thing relative to Part 63. So
bef ore you go too far trying to draw any di fferences,
remenber that this issue has beenlitigated and it has
been confirmed that reasonable expectation and
reasonabl e assurance in its currently understood
meaning i s the standard for Part 63. | just wanted to
| et you know that in case you didn't so you woul dn't
get too far afield.

The other has to do with Tim MCartin's
presentation that | believe deals a msguided risk
perspective. The title includes "Ri sk Perspective"
but if you look what's going on here it doesn't do
what woul d be expected. |If your missionis to risk-
i nformt he deci si on-maki ng, then this approachreally
doesn't do it.

The reason it doesn't is because the real
risk of the repository is not what you put init. The
real risk is what gets out and gets to the accessible
environnent. This presentation doesn't reflect that

real risk. And | think it's in any great dispute that
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techneti umand i odine are the big players in the dose
in the first, maybe up, to 100,000 years and beyond
t he peak dose is primarily driven by neptunium This
presentation doesn't indicate that that would be the
case.

In fact, it doesn't really tell you
anyt hing other than for long half-Iife radionuclides
t hat have half-1ives beyond 10, 000 years you ought to
pay a lot of attention to the plutonium There may be
a need to, but we don't know yet and we don't know
t hat extent to which we have to because of the whole
qguestion plutoniumtransport as acolloid. It doesn't
tell you in any way that the neptuniumis what you
really have to worry about because of its chem ca
characteristics in the Yucca Muntain site
environnent. It doesn't tell you that techneti umand
i odi ne are what you real |l y have to worry about because
of its behavior in the Yucca Muntain environment.

So if you're looking for new ways to
conmuni cate a risk perspective, it ought to at |east
tell you or be responsive to what the risks are rather
than clouding the issue with things that either we
don't know or things that are wong. For anericium
| think it's also not argued, but anericiumis a big

pl ayer if you have vol cani c disturbance early in the
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hi story of the repository. So, yes, it is a big
player. |1t suggests that it's areally big player for
one that has a half-life when in fact the primary
delivery of the dose of the delivery nmade of the dose
is going to be groundwater. So if you' re going to get
i nto newways of comuni cating a risk perspective, it
should at least tell you what the risks are and why
you believe they are the risks rather than clouding
the issue with things that, yes, they matter but we
under st and at | east to sone extent, we understand sone
of them as to why they really matter, but they are
not the nost inportant issues in a risk discussion.
CHAl RVAN HORNSBERCER: Thanks, Steve. |
t hink that perhaps | will speak in Timls defense for
a moment. GCkay? In part, Timdid his presentationin
response to sonme urgency of the ACNW after Ti m had
presented a full analysis of the TPA which included
the full assessnment of dose cal cul ated to be delivered
to the reasonably, maximally exposed individual.
Basically his presentation to really
understand it | suspect, you would have had to have
previous two presentations and of course, we never
have time to do everything sequentially. So | don't
think that Tims presentation was nmeant to be a

st andal one presentation as characterizing afull risk
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assessnment for Yucca Muntain. Basically, it's in
response to a charge or really a desire to on his part
and on the part of the NRC Staff to work to
conmuni cate some fairly specific things and that is
how t he geosphere, in particul ar, the saturated zone,
i mpact s t he under st andi ng of howvari ous radi onucl i des
are i npacted by the geosphere. So | take your point,
but | just wanted to clarify that that your criticism
| think, isn't quite on target because you perhaps
m sunder st ood what Ti mwas asked to do here.

MR.  FRI SHVAN: Let me comment on this
because |'ve essentially this sane presentation from
Ti mbefore not inthe context of a geosphere wor kshop.
In fact, the reason that he put in the table of those
with half-lives over 10,000 years is because |
di scussed that very issue with him after his | ast
presentation of this. So |I'mnot arguing that there
is a current context for this, but this has been
presented as a standal one before and ny guess i s that
it wll be again. So | understand what you're sayi ng.
Then maybe if it's going to be presented, it shoul d be
presented i n the context as you say rather than giving
t he appearance that it is a standal one.

CHAl RVAN HORNSBERCGER: Ti m

MR M CARTI N: Yeah, Tim MCartin, NRC
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Staff. | take the encouragenent and criticism Steve.
| can do a better job of explaining sone of it, but
George is right. There's a lot of context here. |
di d say that when you have t he dose assessnent and you
have t he dose nunber, you clearly seethat it's iodine
and technetium So you're going in and you have that
overal |l "Ckay."

The question i s why and what el se i s goi ng
on. | would say that | would have a different
perspective from the iodine and technetium dose if
i ndeed i odi ne and techneti umwere an enornous part of
i nventory and i ndeed t he nodel s for rel ease were such
that | was releasing a small fraction of that
inventory and it was being retarded and it was still
giving this dose versus the situation we have.

It actually is a very small part of the
i nventory. W actually have a lot of iodine and
technetiumin the gap that is instantly rel eased. 1In
spite of that, you can see the doses are generally
relatively small, but we are noving alot of, afairly
large fraction of the percentage. It's not the
rel ease rate. So there's alot of processes going in
there that you use i n hel ping you understand where i s
t he bi gger issue.

| will go back toreleaserate affects the
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nept uni um Solubility affects the neptunium
Transport affects the neptunium And there are
assunptions there that tend to be fairly rel evant.
For sone of the other nuclides |ike plutonium
americium there are a very large fraction of that
inventory and | think you want to understand why
aren't they getting out. So that's the context.

I n subsequent presentations, | think it
woul d be wort hwhil e to provi de that total systeml ook.
But | believe this is a way to provide sone
i nformati on to understand howthe systemis behavi ng.
| think it is inportant from a safety perspective.
The i nventory for pl utoni umand ameri ci umi s enor nous.
The potential health consequences are very | arge and
to understand why that doesn't get out is a very
important part. | agree with you that indeed they
don't get out, but we sure want to understand why and
have confidence in why. So that's a useful context to
provi de.

MR FRI SHVAN. One follow up conmrent on
that and I won't bel abor that any further. One of the
reasons that | was interested inthis is because |'ve
| ooked at the DOE's TSPA output for rel eases fromthe
repository and if you | ook at know ng t he i nventory of

technetium and i odi ne and then | ook at the projected
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rel ease curve and t hen back-cal cul ate that to a dose,
you're |l ooking at a dose that is very close to the
groundwat er standard. That's one of the reasons that
| m concerned about it.

Sure. It's asmall part of theinventory,
but it's enough and the way it's released is big
enough to actual ly rai se the questi on of whether this
site meets the standard or not. That's one of the
reasons why | ' mso concerned about a presentationlike
this that doesn't nmake it clear that the anount of
inventory isn't necessarily the nost inportant thing
relative to risk and dose.

CHAI RVAN HORNSBERGER: | think we'll et
it there and believe ne, there is nobody that di sputes
t hat contention, Steve. The standard is the standard
and people have to |look very carefully and the NRC
will ook very carefully at a case t hat t he Depart nent
of Energy makes for the safety of the repository and
none of what Tim presented changes anythi ng on that
front. O her comment s? Dick, did you have a
response?

DR. PARI ZEK: | was just ask Ti mwhet her
or not Tabl e 15 i ncl udes, say, a vol canic scenario or
was it not in the thought process when you were trying

to erect those tables? In worst cases, it's goingto
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be some sort of failure of the waste package in
transport through the saturated zone and so on.

MR McCARTIN:. It doesn't include.

DR PARI ZEK: It alnost has to be a
footnote of what's not in there.

MR McCARTIN:  Yeah.

DR PARIZEK: It's the "normal" behavi or
of the repository.

MR McCARTIN:  Yes. A water release.

DR. PARI ZEK: Rat her than expl osive
rel ease or sonmething. But that's a whole different
anal ysis which could then drastically change which |
guess is what Steve was al so pointing out.

MR. McCARTIN: Sure. And one thing if |
could clarify and I"'mnot sure | make it as clear is
in that table where | have the Ds. A single D neans
at | east 100 years, but less than 1,000. So it could
be anywhere from 100 up to 999 for what it's worth.
| didn't nmean to inply -- | forget exactly how I
explainedit. It could be as | owas 100, but it could
be as high as 999 years.

DR. PARI ZEK: And t he bl anks agai n? Wen
you saidit, | couldn't wite it down fast enough. M
mnd lost it.

MR MCARTIN Well, the bl anks woul d be
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|l ess than the |owest neasure there. Now for the
del ays, there weren't any bl anks where | had del ays.
So it would just be for the rel ease rates.

CHAI RVAN HORNSBERGER: But had it been

| ess than 100 years, there woul d have been a bl ank in

t he del ay.

MR, McCARTIN: Correct.

CHAI RVAN HORNSBERGER: O her conmments?
| nes.

DR. TRIAY: | have one. | would like to
take the opportunity to -- Do you want to go first?

| wanted to ask a question on the foll ow up comment of
Dr. Aaron Meijer. Could youtell me? You were saying
that you had done sone of the surface conplexation
nodeling simlar to what was presented during the
first day of these two days. Can you expl ai n what has
been done on t he surface conpl exati on nodel i ng for the
el ement nept uni umand howdi d t he sorpti on coefficient
approach fare given your sorption nodeling with nore
sophi sti cat ed nodel s?

CHAI RVAN HORNSBERGER: In twenty-five
words or |ess.

DR. MEIJER: | think we can probably spend
t he next two weeks tal ki ng about sone of the details,

but in any case, the bottomine is that surface
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conpl exati on nodel i ng we used i s a freak C- based nodel
whi ch is basically consistent with the stuff that Jim
was doing as far as | understand it. W used sone
paraneters. That is used surface areas with rocks at
the site and we al so used paraneters fromthe Center,
from Paul's work and from the Center's work, in
particul ar, on neptunium and bi nding constants onto
silica and also a site density on silica.

Basically, | assunmed that because the
rocks at Yucca Mountai n, certainly the vol cani c rocks,
are sonmet hing on the order of 70 to 80 percent silica
on a whol e rock basis. | used silica as a substrate
to do surface conpl exation nodeling. So then with a
surface area with a site density with a binding
constant from the Center, you could the nodel, the
sorpti on behavior of neptunium for different water
chem stries and you can vary, as | did, the pH data,
the PCO, and vary whatever paraneters you want to
vary.

At any rate, we did go through the work
for J-13 conpositions and for p#l, we found it to be
i f not bounding certainly representing a good part of
t he range water chem stries at Yucca Muntain and we
came up with these surface conpl exati on nodel results

whi ch seemto be in the range of the experinmental data
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that was available for rocks with the appropriate
surface area and mneralogy. That is for instance a
deepage by tuff. We have results for that.

So basically, the surface conplexation
nodeling collaborated the experinental data and
all owed us to extend that experinental data over a
wi der range of pH and other water chem stries.
Overall, | was very satisfied with the correspondence
between the nopdeling and the experinmental data
particularly for experiments that were run at | onger
durations. Is that the sort of thing you were after?

DR. TRIAY: That's exactly right and |
would like to just point out to the nenbers of the
ACNWt hat the comrent that | was nmaki ng before was to
do any exercise |ike the one that has been descri bed
but not presented and probably i f you have an i nt er est
in exploring that, you need to take that, | think,
into account before a final recomrendation on this
particular matter. | think that that didn't come out
inthe presentations that were given here in the | ast
two days.

CHAI RMVAN  HORNSBERGER: That's a good
point. | think that | saw Judy Treichel ask for the
floor. Do you have a comment, Judy?

MS. TREICHEL: Yes. After all this tinge,
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| think you need to get another citizen voice. I
count Les Bradshaw as being a spokesperson for Nye
County and there are a lot of citizens who pay
attention to what goes on in these neetings, but
aren't directly here.

| was glad to hear that four mlliremwas
finally nmentioned because that is what we understand
as the groundwat er standard and if this stuff gets to
anybody, it has to neet a four mlliremstandard. |
al ways kind of talk with a laundry |ist here because
| take notes as | go along. But we're very concerned
and in fact, I1've witten aletter. So many of these
nmeetings sound |like there's already a revi ew goi ng on
of an LA (license application). There's sort of an
assunption of what will be in there.

O course, there can be an assunption
because this has been tal ked about so nmuch and DCE i s
continually being told "Now what you need to do when
you file this LAif it's to be successful is this,
this and this.” But the state, the effective units of
government and the citizens who are concer ned and want
to be involvedinthis and plan to be invol ved one way
or another are never told "Now what you need to do
about your concerns is this, this or this." | have

witten about that. | just wanted to mention it.
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Every neeting, no matter if it's the ACNW
or a technical exchange of the TRB neetings or
what ever, generally ends with "l'mso gl ad to see t hat
wor k happening. It's a little late in the process,
but it's good that it's happening. W need nore
i nformati on about this, this and this." Here we are
com ng screamng down in this incredible race toward
a license application that's really very silly to be
doing it that way.

Ther e was conver sati on about conservati sm
versus reality and | would play it out froma citizen
poi nt of view. The repository located within the
Deat h Val | ey groundwat er systemis not realistic and
you have a bal anced use of water out there right now
where it supports the kinds of things that the people
who |ive out there want supported.

To introduce arepository intothat i s not
realistic and there are so nmany uncertainties
associated with it that there has to be high | evels of
conservatism  \When you are using a risk-inforned,
per f or mance- based ki nd of process here where you're
tal king about sonething where you have no track
record, no performance, and you're not really all that

sure what the risks are because of all of the

uncertainties, the | east you can do is be very, very
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conservati ve.

To tal k about it being realistic, | think
i s disingenuous. It's sort of silly and when you ask
peopl e about analogs, they can look at a lot of
anal ogs because what they fully expect is sone tine
out in the future, you' re going to have anal ogs for
this thing that you could find today at Hanford, at
Savannah River, at | NEEL, at Oak Ridge. You can |i st
t hem f orever about things that were not supposed to
happen with radi oactive materials and they did.

VWhat we're worried about is that the first
i ndi cati on that sonethi ng went wongisthe Reny's kid
who just doesn't seemto be very healthy. | wonder
what's wwong with that kid' s inmune system So from
a public perspective, | think those things need to be
said and need to heard. Thank you.

CHAl RVAN  HORNSBERGER: Thanks, Judy.
O her comments? Anyone else in Las Vegas? Anyone
el se here at the table? The Center? Ch, | forgot San
Ant oni o. Anyone from San Antonio want to make a
comrent ?

MR. PABALAN: No conments from here.

CHAI RMVAN HORNSBERGER: Thank you. Al l
right. Bobby, you're the only one there.

MR. PABALAN. ['mthe only one left.
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CHAI RVAN HORNSBERCER: All right. Well,

"1l drawthis to a close then. [1'Il just once again
t hank everyone. | think | gave ny summary comments
earlier and ['Il just say thanks again for a

productive nmeeting. Wat we are going to do is have
a 15 mnute break now. We will go off the record and
the Conmttee will reconvene in 15 mnutes at 4:00
p.m Thanks again. Of the record.

(Whereupon, at 3:43 p.m, the neeting of
the Advisory Comrittee on Nuclear Waste was

concl uded.)

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




