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UNI TED STATES OF AMERI CA
NUCLEAR REGULATORY COWM SSI ON
+ + + + +
ADVI SORY COW TTEE ON NUCLEAR WASTE
+ + + + +
147TH MEETI NG
+ + + + +
VEDNESDAY
NOVEMBER 20, 2003
+ + + + +
LAS VEGAS, NEVADA
+ + + + +
The nmeeting was called to order in Dallas
Bal | roomD, Texas Station Hotel, 2101 Texas Star Lane,
Las Vegas, Nevada, at 8:30 a.m, by Dr. B. John
Garrick, Chairman, presiding.
PRESENT:
MEMBERS:
B. JOHN GARRI CK, Chairman, ACNW NRC
M CHAEL T. RYAN, Vice Chairman, ACNW NRC

RUTH F. WEI NER, Menber

NEAL R. GROSS
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(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433
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STAFF:

SHER BAHADUR, ACNW NRC, Desi gnated Federal O fici al
JAMES H. CLARKE, ACNW NRC

NEIL M COLEMAN, ACNW NRC

HOMRD J. LARSON, ACNW NRC

M CHAEL LEE, ACNW NRC
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P-ROGEEDI-NGS
(8:30 a.m)

CHAI RMAN GARRI CK: Good nor ni ng. The
nmeeting will cone to order. This is the second day of
t he 147t h Meeti ng of t he Advi sory Conmmi ttee on Nucl ear
Waste. My nane is John Garrick.

The ot her nmenbers of the commi ttee present
are M chael Ryan, Vice Chair, and Ruth Weiner. Also
presenting the commttee today is a consultant, Jim
d ar ke.

The Committee will hear a briefing on
DOE' s Pat h Forward on I gneous Activity. W will hear
aninformationbriefingonwelddrillingactivities by
Inyo and Nye Counties; a presentation by affected
units of governnent.

We will hear an information briefing by a
representative from the Electric Power Research
Institute on its recent workshop on natural anal ogs.
VW will reserve tinme for interactions wth
st akehol ders and neeting participants, and we w ||
di scuss proposed reports.

Howard Larson is the Designated Federal
Oficial for today's initial session, and the neeting
i s being conducted in accordance with the provisions

of the Federal Advisory Conmittee Act.
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W have received no witten comments on
requests for tine to nake oral statenents fromnenbers
of the public regarding today' s sessions.

Shoul d anyone wi sh to do so, please nmake your w shes
known to one of the commttee nenbers, one of the
conmttee staff.

It i s requested as usual that the speakers
use one of the m crophones, identify thenmsel ves, and
speak with sufficient clarity and vol une so that they
can be readily heard.

| want to acknow edge that we are pl eased
to have in the audience this nmorning a couple of the
menbers of the Nucl ear Waste Techni cal Revi ew Board.
Yesterday, Dr. Dan Bowen was here, and today Dr.
Ri chard Peresnick is here, and there is also staff.

We know t hat Leon Ryder is here and Car
Di Bella, and there may be others. W are pl eased t hat
they could attend the neeting. Wth that, | think we
will turn to the agenda, and the first itemon the
agenda has to do with Igneous Activity, and the
comm ttee nmenber that is goingtoleadthat di scussion
is Mke Ryan.

VI CE CHAI RVAN RYAN: Thank you, M.
Chairman, and if you will recall yesterday, GCeorge

Hor nber ger, who woul d be the | ogical choice for this

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

6

session, is not with us today. He is absent. So |
woul d ask that we turn our attention to the I|gneous

Activity Status Report.

And we w Il have three speakers; FEric
Sm stad, Frank Spera, and Mke Cine, and | wll
i medi ately turn it over to Eric, who will |ead us

t hrough these two presentations. Thank you, Eric.

MR. SM STAD. Good nmorning. M name is

Eric Smistad, and | am the Vulcanism |lead at the
Departnent of Energy. It has been a few years since
| have spokenin front of the conmttee. | believeit
was around 2 or 3 years ago that | spoke on

performance confirmation at Wite Flint, and the
status of that programat the tine.

This session here we are going to be
t al ki ng about the i gneous consequences of peer review
and | mght nmention that the program has conducted
many peer reviews through tine.

This is the first formal peer reviewthat
we have conduct ed on i gneous consequences i f you wil|l.
We have conducted other formal peer reviews, and
bi osphere, waste package, a couple of different TSPA
reviews, and others, and there is a whol e |ist of peer
reviews that we conducted through tinme, both directly

with the Departnment, and with our prine contractor.
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| will just be going through essentially
why we did a peer review, and why we conducted the
peer review, a little bit on the process, and just
briefly outcomes that the Departnment felt that we
obtained from this particular peer review Next
slide, please.

| will give you the intro here. Frank
Spera, from the University of California at Santa
Barbara, who is a peer review nmenber, will give a
summary of the report, a consensus peer reviewreport
by the way.

And M ke Cine fromBSCw Il give a short
ver si on of our responses to the recommendati ons t hat
the panel made in Chapter 5 of the report. Next
slide, please.

Ckay. Wiy did we conduct this peer
review? There were really several reasons why we did
this. | nentioned that we had conducted many ot her
peer reviews in the past on other nodeling and
activities within a project.

In this one, we had never conducted a
formal peer review. W had an expert elicitation on
probability of volcanism but we had never had an
outside if youw !l formal peer review of our igneous

consequences nodel .
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Followng SR as we did in all of our
nodel i ng, we took anot her | ook at what we had i n pl ace
for processing nodeling the TSPA as a normal course of
trying to inprove what we had, and |ooking at
addi tional information, or work t hat we had done si nce
then for inclusion in our nodeling for Las.

So that was a step that we took as a
matter of normal course, and the i gneous consequence
nodel i ng was no exception to that process. Around
about the sanme time, we had entered into several
agreements, formal agreenents, with the NRCon i gneous
consequences or igneous activities.

So we had those two parallel activities
going on at the sane tinme; our own analysis of our
work and a review and formal agreenents with the NRC.
And the bi g question com ng out of this before us was
are we on track with this particul ar piece of work,
particularly -- and this won't read the dashes here,
but internms of the processes that we are representing
and the overal | conceptual nodel that was nore or | ess
t he sunmary of the charge that we did actually giveto
t he peer review.

So in ot her words, do we have gaps i n our
nodel i ng, and we have sone gaps that matter, and in

t he processes that we did nodel, did we go about that
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in the right way. Next slide, please.

Briefly onthe process, we did a foll ow up
governi ng procedure. It is our peer reviewprocedure,
AP 2.12Q  The scope of this particular peer review
was put toget her by several groups withinthe project;
nysel f and ot hers of the Departnent of Energy, the BSC
fol ks, and t he Landel scientists and vol canol ogi sts as
wel | .

That was followed by consulting wth
experts in the field of vol canismand other related
fields, sort of a multidisciplinary nodeling effort.
So we went out to the conmunity if youwill to see how
we can go about perhaps conducting and staffingif you
will this panel.

As | nentioned, there were a l|lot of
processes involved, and it is a multidisciplinary
process, and so we ended up with not just a peer
vol canol ogy panel, al though t he bal ance was primarily
vol canol ogi st s.

We had t hr ee vol canol ogi st s and Prof essor
Spera will walk through | believeinhistalk with the
menbers of the panel. W had three vol canol ogi sts,
and we had a fluid dynam cs individual, Anthony
Pearson, Bob Budnitz, who was a risk assessnent

expert, and Emanual Detournay, a fracture nechanics

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

10

expert.

Soyouw |l seethat we tried to represent
the primary process in this consequence nodeling with
this panel. As far as interactions and neetings,
there were several. W had a kick-off nmeeting in My
of '02, and the panel did qui ck work, and put together
an interimreport in Septenber of '02.

We had a field trip in Decenber of '02,
and | believe that we mght have had a snaller one
subsequent to that. | think that Frank Spera may tal k
about those field trips in brief.

And then there was a final report in
February, and in whi ch we posted these reports on our
website as soon as we received them fromthe panel.
In other words, there was no critique revi ew nade by
us. We put themright out there for folks to see.
Next slide, please.

Briefly on outcones. We believe that the
panel did a thorough review with the charts that we
gave them | ooking at our past nodeling, and in the
pl ans that we had at that tine for the nodeling, they
| ooked at those as well.

The Departnment did not feel that there
were any significant gaps identified. Now |l want to

be clear that the panel did present in their fina
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report several reconmendations and Mke wll walk
t hr ough t hose.

Ther e were reconmendat i ons, but we didn't
feel that they had identified anythingthat woul d | end
itself to underestimating dose in a significant way.

And just the last bullet here on this
slide is that from sort of an overall conclusion
standpoint that the panel stated that the overall
conceptual nodel, nanmely that of the dike rising
through intersectingdriftsif youw ll, intersecting
the drifts, was both adequate and reasonabl e.

And | wll say that they did have
reconmendati ons that went along with that statenent,
and that is all that | had by way of introduction.

VICE CHAIR RYAN. Great. Thank you very
much. The next speaker will be Frank Spera, and he
will talk on Igneous Consequeces Peer Review Panel
Report: Proceedi ngs and Sal i ent Reconmendati ons.

PROF. SPERA: Good norning. Okay. | am
Frank Spera, and | ama nmenber or was a nenber of the
Peer Review Panel, and this norning | will try and
make a  brief presentation  of the salient
reconmendat i ons of the panel, as well as descri be how
we wor ked.

Eric has al ready nentioned sone of this,
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and | thought that maybe | would enbellish that a
little bit. So the first part then would be the
net hods and products of our work, and the second is a
summary of the recomendati ons.

There i s avail abl e on the web the interim
report, as well as the final report, as well as an
appendi x to the final report. There is a nunber of
conmpl ex i ssues that are discussed in our work, and
will try and summarize that in a few m nutes here.

But there is really no substitute for
goi ng back and readi ng those reports. The conmittee
menbership included Budnitz, an engineering risk
anal ysis expert; and Emanual Detournay, an expert in
solid nechanics, Larry Mastin, a volcanologist with
experience in pre magma nmagneti sm

And Anthony pearson, who is a very
di stingui shed fl ui d nechani ci sm and wor ked i n pol yner
food nmechanics for nmany years; and Al an Rubin, a
structural geol ogi st, and expert in di ke propagati on,
which is really very central to the problem and
nysel f.

And the point here is that, yes, it is a
mul tidisciplinary conmttee because the problemis a
mul tidisciplinary problem As far as the | ogistics,

and how we wor ked, as | nmentioned t he panel worked for
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about 10 nonths, and started in May of 2002 with a
ki ck-of f nmeeting here in Las Vegas.

We wor ked through the entire period of
time, and issued an interimreport in Septenber of
2002, and with a public presentation, and our final
report in February of 2003, and all of this materi al
i s avail abl e.

The scope of the work, there were a coupl e
of fieldtrips in May, and one i n Decenber, and we had
a vi deo conference, a nunber of conference calls, and
two, one day panel neetings, independent of anything
el se happeni ng.

And i nnuner abl e e-mai | communi cati ons, and
one- on-one phone conversations between panel nenbers
and other experts that the panel felt worthwhile
interacting wth; and self-study analysis, and of
course docunent preparation by each panel nenber.

So it was a fairly intense period of 10
nont hs, as far as the scope of the work. Next slide,
pl ease. Qur goals were to review and comrent on
previ ous i gneous consequence proj ect work, and nost of
that, of the review and comment, is found in the
interimreport, which was issued about Septenber of
' 02.

Anot her goal was to provide new anal ysi s
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when appropriate and possible given the tine
limtations to all when possible in trying to | ower
the uncertainties for the TSPAinput, and that was t he
mantra of the work.

And related to that is the last point
here, the |l ast point, torecomend addi ti onal anal ysis
that the panel itself could not do that is needed to
resol ve sonme of these outstanding issues related to
i gneous events.

And so that is based on our anal ysis of
t he previous work, as well as new probl ens and sonme
prelim nary anal ysis of those new problens. So that
forms the basis of the recomendati ons.

A fewpoints here and trying to sumari ze
a lot of material, and | thought that | would state
this as kind of a precepts in a frame of reference
t hat the panel agreed to early on as far as sone basic
conceptual guides to |l ooking at the probl ens invol ved.

Qovi ousl y, vol canol ogi cal phenonena are
apparently pyrocl asti c phenonema, and it is inportant
in these conplex systenms that the range not get
f ocused in t 0o early to a particul ar
conceptual i zati on.

So we need to consider a range of magma

and host rock properties, magmatic fl ow regi nes, and
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erupti ve phase sequences, and how vol canoes actual ly
erupt, and what the detailed chronol ogy could be.

Thereis nodefinitive pattern. There are
certain guides, but things can be variable, nd so we
need to keep this in mnd, and to consider various
nodel s for fracture propagati on and st ates-of-stress
and how these will interact.

So in other words, it is a conplex
problem and let's consider all the possibilities.
The second point is that the past is the key to the
future, and ny apol ogi es to Janes Hutton, and Charl es
LaNel |, one of the foundi ng workers in geol ogy, and
that the past is the key to the present.

Well, past is the key to the future if
trying tounderstand or tryingto nmake predictions, or
forecasts, of vol canol ogical events in Crater Flats
vol canic fuel events.

And t he best way to do this is to consider
t he recent past, the recent geol ogi cal past; and then
the questionis, well, howrecent is recent. Isit a
hundr ed-t housand years, or isit 1.Omllionyears, or
is it 10 mllion years, or is it a hundred-mllion
years.

And we of course spent a lot of tine

consi dering what that period should be, and so it
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forms an i nmportant conponent of trying to understand
t he previous history and to nmake predictions for the
future.

The third point is that attention is
focused in many places in the final report on what we
consider the nost hazardous scenari o0s. Not
necessarily because these are nore likely, and that is
an i nportant point, but because we felt that they were
nost critical to the total system performnce
assessment, which is really the crucial outcone of
this investigation.

So we may have spent nore tine | ooki ng at
t he nore hazardous scenari os, and agai n, not because
of their intrinsic probability, but because these are
the key ones as far as dose.

Now, a final point is that we certainly
have to recogni ze the difficulty of this problem and
| sort of apol ogize for the first bullet up there, but
perhaps in the sense that it is perhaps too wordy.

But really when you t hi nk about the i ssue
of the rising dike, and this rising dike is filled
with materials, and this material is a nulti-
conponent, and many conponents, and the entire
periodic table is involved i n nmagne.

It is multi-phased, and silicate |iquid,
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a nolten, low viscosity liquid, and there are gas
bubbl es, and there are solid fragnents, and so it is
a m xture.

It is rheol ogically conplex, and rheol ogy
is the science of deformationin flow, and so the flow
properties of this conplex m xture are involved. The
m xture is conpressible and so as the pressure
i ncreases, and as nmagna ascends towards the surface,
the volatile, the H20 and CO2 that are dissolved in
the solution will exsolve into the vapor phase.

Soit is like picking up a bottle of coke
and popping the top. What is this stuff rising in?
Well, it isrising in a heterogenesis nedia, the host
rock. So the couple problemof the thermal dynam cs,
fluid dynam cs, and fracture propagation of -- in
three dinensions, of this fracture filled with this
goo, conplicated goo, is not atrivial problem and we
have to recogni ze that.

It is a cutting edge problem But it is
a problemthat can be addressed. So that is exactly
what we still have to do, and to bring diverse
el enents together fromdifferent areas tol ook at this
guestion in a conplete way.

So we spent a lot of time arguing about

t hi ngs, and which was | felt very healthy. ay. So
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now we can nove on and talk a little bit about the
structure and the scope of the final reports.

The interimreport, which was issued in
Sept enber of 2002, basi cal |y revi ewed previ ous i gneous
events project work, and there was considerable
material to digest there, to understand what work had
been done in the past.

And we al so, because we recogni zed that
really the essence of the problemis the interaction
of exactly how does a di ke of magna propagate, and
what are the characteristics of the dike; sizes
shapes, pressure distribution, velocity field, and so
forth.

So we provided a prinmer in the interim
report, and basically in Chapter 3, | think. which
gi ves a background on di ke propagation in general of
magma di kes in the absence of a repository.

Ve don't under st and t hat, and
understanding howit interacts with a repository is a
ot nore difficult. W also gave sonme assessnent of
the dog-leg scenario, and this is a situation where
magma ari sing di ke intersects the systemdrifts, and
magma flows down through the drifts, and then new
fractures propagate to the surface. So this is the

dog-1 eg scenari o.
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And al so the shock wave situation where
pressure magma suddenly is exposed to zero pressure
one at nosphere pressure and there has been sonme work
on that.

Sointhe interimreport we provide sone
analysis for all of those problens, and also sone
anal ysis of waste entrainnment, and magnitudes, and
magma fl owi ng down dri ps, and the i nteracti on of magma
with the canisters.

The min point was to absorb the
vol um nous earlier literature and to understand where
we had to go in the last 7 nonths of our
i nvestigation. The final report issuedin February of
'03, this is just an outline of that report. | t
consi sts of five chapters, and a rather | ong appendi x.

Chapter 1 provided essentially an
i ntroduction to the problem and an overview of the
i ssues that the panel was abl e to address. The second
chapt er basi cal ly di scussed t he vol canol ogi cal setting
at Crater Flats and the environnent.

The erupti on chronol ogy of the pyrocl asi ne
vocanoi sm and even earlier vocanoism to try and
under st and t he sequence of events in this type of --
and in the nost likely type of eruption

And it also discussed the properties of
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the magma, both thermal dynamic properties and the
transport properties, and sonme discussion of the
properties of the host rock, which the propagating
di ke traverses on its way to the surface.

And in a little nore detail here, a
synopsis of the volcanic history at the Crater Flat
vol cani ¢ zone, and revi ewi ng previous literature, and
tryi ng to understand t he geochronol ogi cal constraints,
and whet her those constraints could be anplified.

And an anal ysis of the volatile content.
Vol atiles are the -- the magnetic volatiles are the
components, such as H2O, and car bon di oxi de, sul furic
aci ds, and these are the conponents that add pressure,
a few hundred bars are dissolved in the silicate
[iquid.

But upon deconpression these are the
conponents that exsolve and form a discreet vapor
phase, and that there is a gas phase with the |iquid.

And the volatile content is extrenely
important to fix because it changes the dynam cs of
the magma i n a very mar ked way, naking the systemnuch
nore conpressi bl e. So we are trying to use the
petrology of the Crater Flat volcanics and sone
thermal dynamic nodeling to constrain volatile

abundances and trying to understand the transition
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between the |iquid dom nated systemand the magmatic
[ iquid vapor system

We al so | ooked at eruption chronol ogi es,
and then addressed sonme unresolved volcanol ogic
i ssues, which we will return to in a recomendati on;
and he magneti c anonal i es, and the age constraints on
the pliocene and especially quaternary vocanoi sm

And the issue of phreatomagmatism at
Lat hrop Wells. Phreat omagmati sm is a style of
magmat i sm where magma i nteracts with the water tabl e,
t he wat er saturated sedinents, and the heat fromthe
magma expands this water in the porest sedi nents, and
can lead to a process of phreatonmagmati sm

And finally the nmagma and post-rock
properties. Chapter 3 was really the guts of the
report in a sense. A lot of technical detail here.
The actual fracture nechanic, and fluid dynamc
analysis of what really does happen when a dike
interacts with a repository or a systemof drifts.

And there was a | ot of focus here on the
dog-1eg scenario, and which | had defined earlier
And di ke propagation in the absence of a repository,
and trying to understand the cavity | engths when the
di kes propagate, and the fuels magma.

The upper part of the di ke is actually not
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filledwth mgm, andit isfilled with gas. And the
size of that cavity, and the wdth of it, and
propagation rate, and the pressure in that cavity is
very inportant, because the tip cavity, which first
interacts with the system of drifts. It is not
actually the magma, but the tip cavity.

So under st andi ng the pressure fieldinthe
tip cavity is very inportant for eval uating the shock
wave scenario. And if the tip cavity is very |ong,
then the pressure front is al solong, and t he gradi ent
is relatively small, and that |eads to one scenario
which is quite different than, for instance, a very
hi gh pressure and i nmedi ately seeing a zero pressure.

So in Chapter 3, we di scuss that issue, as
wel | as inelastic deformation, freezing of magna, and
other sorts of fluid dynam c types of analysis.

Chapter 4 involved the eruptions in the
wast e entrai nnment, and t he specific issue of howwaste
woul d get entrai ned, and what those | oads woul d be in
terns of magma fl ow ng down drifts.

The quantity of waste entrai ned, and the
di spersal in the atnosphere of eruptive waste, and
some comments on the TSPA. All right. And finally
the |l ast chapter is a summary of the concl usions and

recommendat i ons.
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In addition to the final report, thereis
al so an appendix to the final report, which we felt
woul d be very useful to the project in perform ng sonme
of the work that we recommended.

| amnot going to go through this in any
detail here, but the appendices include a l|ot of
informati on and analysis, a lot of the detailed
anal ysis; solution of the differential equations, and
t hermal dynami c anal ysis of the magna.

So we felt that sonme of this information
coul d be used as a gui de perhaps to the project. Sone
of the dynami cal issues considered in that appendi x
are listed here, and again | won't go through themin
any kind of detail, but | guess | just want to
enphasi ze t hat we di d sone nodel i ng oursel ves, and di d
some scal e anal ysi s.

And we tried to summari ze that to support
t he recommendati ons. The recomendati ons, which is
the last part of my presentation here, | wll
basically tal k about -- well, first off, as menti oned
al ready, the overall approach we found reasonabl e.

However, we did cone up with a nunber of
recommendat i ons, al | posed t owar ds reduci ng
uncertainties. The recomrendations are of two type;

t he vol canol ogi cal reconmmendati ons, and
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recommendations in the nodeling arena.

Sol will try and go through these very
qui ckly. The vol canol ogi cal recomendati ons, we felt
that there perhaps could be a further and better
characterization of the nunber, size, volunme, and age
di stribution of the nmagmaneti c anomal i es, whi ch may be
buried vol canic centers in Crater Flat and environs.

And recomended that perhaps further
geophysi cal wor Kk, and some drilling, and
geochronol ogi cal work on return sanples, could be
useful to define the ages of these, and t heir vol unes.

And i n addi tion, further geochronol ogi cal
wor k on pliocene and especi al ly quaternary basalts at
Crater Flats to better characterize the spati al
distribution of these in ternms of age.

Al'l right. W have connection, and nunber
of volcanic centers, and are they of the sanme age, or
is the age span neasured in tens of thousands of
years, or hundreds of thousands of years.

Thi s vol cani smi s nost approxi mate to the
repository site. The further studies also were
recommended to eval uate the shapes and di nensi ons of
vol canic conduits. Conduit is the region above the
di ke, the ki nd of pseudo-cylindrical conduit that has

this funnel type structure
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And the width of the conduit is very
inmportant. It is adirect input into TSPA, all right,
because that sort of says how many drifts would be
i nvolved. The size of a conduit is obviously very
i mportant.

Also included here is a review of the
status of phreatomagmati smat Lathrop Wells. Thereis
not a lot of evidence for free atom magmatism in
Crater Flat, except at Lathrop Wlls, as asnmall early
phase nmay have been phreat omagmati c.

W felt that understanding that better
woul d be useful. The last bullet here, a nodel here
that is usedis called ASHPLUVE i n t he TSPA to predi ct
vol cani ¢ ash dispersal, and we felt that additional
nodel i ng usi ng ot her avai |l abl e nodel s coul d be used to
test the validity of ASHPLUME.

As far as the nodeling recommendati ons,
and I will run through these as quickly as | can here,
basically the idea is to place nore confident bounds
on the magma drift pressure, and if magna does enter
the drifts, what is the pressure in the drifts.

As well as the normal stresses in the
regi on above the drifts, because frommagna to do the
dog-leg flow, the magma pressure needs to exceed the

di ke nornmal stress.
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So the stress field above the drifts, as
well as the pressure magna in the drifts, is very
important. So we need to know that. How can we get
t hat ?

Wel |, we can get that by doi ng a nunber of
t hi ngs and t hese cal cul ati ons are sunmari zed here, 1,
2, 3, 4, 5. Thereis a very critical region near the
magma front-tip cavity, which accounts for the ex-
solution of vapor fromthe magma, and nodeling to fix
the pressure field.

And understand that it i s evol ution during
outward ascent woul d be useful. The tip-cavity, the
size of it, and the pressure distribution init, is
something that could be studied in nore detail,
specifically for the fl owof a conpressible materi al,
for which a volatile rich magna is a conpressible
mat eri al .

The devel opnment of sone t hree di nensi onal
nodel s for unsteady magma fl ow, when a pl anar di ke has
intersected the systemof drifts, what fraction of the
magma conti nues upwards, and what fraction of the
magna noves down the drifts.

And the inpact of the drift flow on
canisters withindrifts. | will junp ahead to nunber

five here. Mddeling the effects of infiltrating fine
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ash and vari abl e vapor pressure on gas |oss through
t he perneabl e di ke.

In the tip cavity where the gases are
concentrated, the host rock i s sonmewhat perneabl e, and
SO0 gas can nove into the host rock. But that can be
affected by the distribution of very, very fine
volcanic ash that can actually decrease the
permeability.

And we thought that it is possible to
nodel that. Let nme junp to the | ast slide here. The
final set of recomendati ons poi nted out that perhaps
reconsi deration of, andis really not our mai n charge,
but reconsi derati on of sonme repository design el enents
tomnimze the inpact of any possi bl e i gneous events.

And this could i nvol ve backfi |
possibilities, and it could involve introduction of
bul kheads to mi nin ze magna flowinto drifts, and the
i ncorporation of perhaps these engineering design
consi derations into the TSPA to address t he questi ons
of the possibilities of limting any or mtigating any
hazardous effects due to magma fl ow.
| think that that ends ny presentation

MR,  MARSHALL.: Does anyone have any
guesti ons?

CHAI RVAN  GARRI CK: Maybe a couple of
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guestions. Can you turnto Slide 7. | amsure that
Bob Budnitz cautioned the panel on Bullet 3 there of
focusing attention on the nost hazardous scenari os.
If we take the view that we want to risk informthis
process, then of course what we want nore than
anything el se is an i nportance ranki ng of the nost --
of the scenarios contributing to risk.

And as it wusually turns out the nost
hazar dous ones usually are not on that list, and this
remnds ne a little bit of reactor safety in the
1950s, where there was great focus on the |arge | oss
of cool ant accident, and sonmewhat to the expense of
focusi ng on ot her scenari os.

And as we | earned fromthe reactor safety
study, and subsequently 3 Mle Island, the nost
contributors to risk were things like small LOCAs,
smal | | oss of cool ant accidents, in conbination with
off-site power |osses, and what have you.

And | see history kind of being repeated
here. Wat | would really like to knowif we are to
take a risk-inforned approach is what are the nost
i nportant scenarios contributing to the risk, and is
t he dog-1eg scenari o anong those.

Are you planning to do sonething like

that, because here | don't thi nk we have answered t he
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$64 question with respect to risk.

PROF. SPERA: W felt that the dog-Ileg
scenario was intrinsically very unlikely, and --

CHAI RVAN GARRI CK: And so the obvious
guestion is, well, what are the contributors to the
risk, and not to the consequence?

PROF. SPERA: As to the dog-leg?

CHAI RVAN GARRI CK: Wl |, what | amreally
getting at is the question that we have to answer is
what is the risk, and in order to do that, we need to
know what scenarios are contributingtotherisk. And
if the dog-leg scenario is contributing to the ri sk,
then the enmphasis on it is truly justified.

|f the dog-leg scenario is a no, never
mnd, with respect to the risk, then the questionis,
wel |, why aren't we al | ocating our resources to answer

the real question, nanmely what should we be working

on.

PROF. SPERA: Wll, | think at the
begi nning of our work that was a question. | think
one of the points that we made is that -- well, in

ot her words, it wasn't known at the beginning of the
i kelihood of a dog-Ieg.
We feel, and the panel felt, that at the

end of it all that that was not a very likely
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scenari o. The shock wave scenario as well. The
earlier work, we analyzed that and felt that the
initial conditions were not reasonable.

So in terns of the shock wave, and in
terms of the dog-leg, we felt that they were |ess
i kely than naybe had been posited.

CHAI RMVAN GARRICK:  Yes. | am sure that
t he perfornmance assessnent people are going to ask
t hese sane questions, and will want to manifest the
scenarios that we really should be worrying about,
rather than the ones that -- well, to be sure, we want
to know what these hi gh hazardous scenari os nmean and
do.

But they may be relatively irrelevant to
the finding that has to ultimately be made. That is
ny point.

MR. SM STAD: If | mght turn the m ke on

to beginwith here. Wedidn't really ask the panel to

go that far wwth the report. | will nake a comment on
t he dog-leg, however. |[If a dog-leg were to occur
that would be a significant -- significant to risk.

And the way that we have chosen to
approach that is like the panel said, and we are in
agreenent with it, that it is unlikely. That we are

not able at this point to apply probabilities toit,
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or to screen it if you wll.

So what we have done is that we have
chosen to nodel the entire process of magma entering
the drift, and any of the interactions or processes
that may cause a dog-leg down the drift, that is how
we have chosen to approach it. And at this point we
are not able to propagate another di ke down drift.

CHAl RVAN GARRI CK: Yes. | am just
cautioning us to be aware of history this kind of
saf ety anal ysi s.

VI CE CHAI RVAN RYAN:  Rut h.

DR VEI NER First of all, Professor
Spera, you will have to excuse ne. | don't know
anyt hi ng about vol canol ogy, and so ny questions ni ght
very well strike you as conpl etely naive.

And | have a | ot of questions, and | w |
try to boil them down. First of all, if the nagm
enters the drift, and the gas on top of it enters the
drift of therepository first, isn't the vol une of the
repository going to relieve the pressure and to what
ext ent .

And won't the logical path out be out
t hrough what ever closure there were rather than up
t hrough the rock, so that you woul d get a flow out at

grade, or what am | m ssing there?
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PROF. SPERA: Ri ght . Vell, it is the

vol ume, and one of the things that we worked on was
the volune of a typical eruption, and conparing the
volume of a typical eruption to the volune of the
drifts.

And t he vol unme of a typical eruption would
be much [arger than the volune of a drift system

DR. VEINER  Where did you get the data
for the volune? When you call it a typical eruption,
is that everywhere in the world?

PROF. SPERA: Wll, there is a lot of
detail in Chapter 2 actually, and what we did is --
and t he project had done this before, is | ooked at the
eruptions withinthe last 15 mllion years, 4 mllion
years, 1 mllion years, and --

DR WEINER At Crater Flats?

PROF. SPERA: At the Crater Flats region
and environnent, and |ooking at a nunber of the
eruptions, and having estimates of the volunmes of
t hose particul ar eruptions. Mking alist of the ages
and t he vol unes, and so under st andi ng t he vol canol ogy.

Under st andi ng t he nat ure of the erupti ons,
t he sequences; were they pyroclastic eruptions, or
were they lava flow eruptions. Then going outside

t hi s regi on, and | ooki ng t hroughout t he worl d, because
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there are 400 vol canos as | speak that are erupting,
and under st andi ng basi cal | y t he vol canol ogi cal basi s.

And by taking that information and com ng
to put sone bounds on |ikely vol unes.

DR. WEINER So did you use an average
vol urme, a medi um vol unme, a maxi mum volume? D d you
di stribute and sanple a distribution of vol unes?

PROF. SPERA: The range of volunes inthis
ki nd of systemfor these kinds of basaltic eruptions
is .1, .01 to 1 cubic kiloneter.

DR. VEEI NER Ckay. | don't want to engage
in a tutorial.

PROF. SPERA: And a very, very tiny
erupti on woul d be of no consequence.

DR. VEINER M other question, if | can
boil it down into one, is wouldn't the lava and the
gas above it seek the shortest path to the surface,
and woul dn' t that shortest path be Crater Fl ats rather
than in the nmountain itself, and connected wi th that
is there a volcanic history within Yucca Muntain
itself, rather than in the Crater Flats regi on?

PROF. SPERA: Right.

DR. VEINER: | nean, | sinply don't know.

PROF. SPERA: No, there isn't in Yucca

Mount ai n, except for the tuffs thensel ves t hat erupted
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15 or 20 mllion years ago, and really are not the
style and not really relevant.

As far as the shortest path, it is not
actually like the propagation of a light beam or
sonething. It is actually the stress field and how
this pressurized fluid interacts wth this
het er ogeneous host rock and t he fuel rock, and exactly
t he way the magma noves.

Li ke the crack woul d tend t o propagate so
that the crack wll open up perpendicular to the
m ni mum conposite stress. So it is really
understanding the stress tenser as a function of
| ocation, and that is howthe liquidw Il nmove. It is
not necessarily the shortest distance.

For instance, it could cone in and forma
sill, or it could come in and go vertical. It depends
on the stress field and the way the nagma pressure
field interacts with this preexisting stress field.

DR. WEINER | have one final question,
and that is the dispersion, the air dispersion node
for the ash, is that a gaseon (phonetic) dispersion
nodel ? Did you nake sone assunptions about the
particle size, aerodynam c diameter? |f these are in
the report, | can get the report if | have to.

PROF. SPERA: Yes. Everything that you
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saidis correct. The ASHPLUME nodel, which is not the

panel ' s nodel, but is the nodel that had been used to
predict the dispersal of ash, it is a -- yes, it
i nvol ves a range of particle sizes, and it involves a
wi nd nodel, velocity and direction.

It does the settling and it does all the
normal things that you mght think it is a PLUVE type
nodel, and it could be checked agai nst other codes,
and | ook at the quality of the selection

VI CE CHAI RMAN RYAN: | think that is an
i mportant area for the reason that we are interested
in the behavior of radioactivity, and radi oactive
mat eri al .

You know, | don't know what fraction of a
natural release was assuned, but | think that
exploring the inpact or the variability that would
occur in |looking at that nodel is real inportant,
because at least in part the dosinetric cal cul ati ons
are of great interest, and | amnot sure that if those
are realistic, or frankly if they can be realistic.

Because | don't know how you woul d verify
any nodels, check them against any other nodels in
those circunstances. The data for distribution of
radi oactive in those kind of events, snall or |arge,

are even smaller, you know, in ternms of dispersing
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t hi ngs and expl osives, and so on, is nore art than
science. Do you have any coment on that?

PROF. SPERA: | think that your conments
are a good point. What has been done in the
vol canol ogi cal conmunity is to take known eruptions
where we can nmeasure the vol une of the eruption, and
have for instance radiol ogi cal data on the hei ght of
t he vol canic PLUME as a function of tine.

And sanpl e t he vol cani c ash after the fact
so that we can get a handl e on the size distribution
and for instance perhaps we would have the wnd
structure as a function of altitude, the speed and
direction. And then basically try and forward node
a previous eruption.

VI CE CHAIl RMAN RYAN: | recall a coment
that | heard many, many years ago by Frank G fford,
and that is that the Pascal -G fford-Sutton equation
nodel is not worth nmuch past a thousand neters.

And it is used to transport stuff across
the country. So again | challenge everybody to think
about the fact that what ends up in the less 10
mcrons, or really less than 20 mcrons, in a
respi rabl e range where sonebody m ght be breathing, is
real ly what counts.

And how do you get froman event to that
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exposure scenario, | think there is a large
uncertainty there, and typically an over-esti mate, and
t hat needs as nuch or nore attention.

And | noticed that there was no one on
your panel that was really that kind of a scientist.
Am | right?

PROF. SPERA: It is acutting edge probl em
i n vol canol ogy.

VI CE CHAl RVAN RYAN: But t here was nobody
on your panel that addressed that.

PROF. SPERA: The di spersion?

VI CE CHAl RVAN RYAN:  Yes.

PRCF. SPERA: There was sone
recommendati ons for | ooking at the earlier work done
by the project --

VI CE CHAI RVAN RYAN: But you had no expert
in that area though?

PROF. SPERA: Not really.

VI CE CHAl RVAN RYAN:  Ckay.

DR. WEINER. How did -- do you have any
sense of this dog-leg eruption would conpare to, for
exanpl e, Mount St. Hel ene's? | happened to have seen
t he Mount St. Hel ene's eruption. | lived there at the
tinme.

PROF. SPERA: Very extrenely different
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ani mal s.

DR VEINER  Bigger, smaller?

PROF. SPERA: Munt St. Helene's had a .5
cubic kilometer eruption, and that is the volune. A
very different conposition, and nmuch nore discus
magma, and a hi gher -- probably a hi gher concentration
of dissolved water and CQO2.

The style of eruption is very different,
and the conduit is nmuch wi der, and the viscosity of
the magma, 7 or 8 orders of magnitude different than
basaltic magma. So different pieces really.

VI CE CHAI RVAN RYAN: Jim Clarke had a
guesti on.

MR. CLARKE: Just -- and this may be
premature, and | guess this is probably a question for
Eric, but there have been sonme reconmendati ons made to
reconsi der possibly certain design el enents, but as
was poi nted out the panel really wasn't charged with
| ooking at the full range of risk events.

There was a focus on t he hi gh consequence
and | ow probabi lity event for understandabl e reasons,
but | just wonder where you go fromhere on what m ght
| ead to recommendati ons for design changes for your
pl ans?

PROF. SPERA: We are currently | ooking
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into that, and if you are famliar with the design,
t he under ground desi gn, we have backfill in the design
right now, and we are not currently planning to
backfill the enplacenment drifts, but we will backfill
the access drifts, the banes if you wll.

So the determnist of an enplacenent

drift, there will be backfill, and if the mgma
travels down the drift, you wll encounter this
backfill.

Now, if that backfill is not efficient in abating the
flow if you will, this is where the idea of an

engi neered barrier could cone in.

And in fact to provi de assurance to us as
we are noving through this, involving the uncertainty
of the backfill that we do have in there, and the
uncertainty of nmaybe the floww || nove through that
backfill or over that backfill or sonething.

We are looking into barriers, and in fact
we are |looking at the simlar things that the pane
had tal ked about in ternms of a plug, and just a very
simpl e plug, concrete perhaps, or noving into other

areas of naybe key ways, where you have a notch in the

ceiling, and where you backfill that notch, and as you
get the pressure on the backfill fromthe magma, it
will push up into this notch, and you will have a
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front or a wall there if you wll.

So we are | ooking into these things, and
these are things that we intend to put forward in the
next -- the prior (inaudible) actually.

VI CE CHAI RVAN RYAN: Thank you very mnuch.
We have one additional presentation, and that will be
M chael Cine discussing the responses to the i gneous
consequences and peer review recomendati ons. Thank
you, Dr. Spera.

DR CLINE: Good norning. | am M chael
Cline, and | am the lead for volcanism for BSC, a
Bechtel SAICcompany. | would like to thank Frank for
an excel l ent presentation. | will respond to the peer
review comments in nmy presentation.

| would also like to recognize Frank
Perry, and Frank, if you would put your hand up
Frank is the Los Alanps l|lead for the volcanism
activities. As a geologist, we have to | ook at map,
and so our first slide is to look at a map, and |
woul d I'i ke to step back for a second, and address the
i ssue of why volcanismis an issue.

We are at sone di stance here fromthe map,
and soit isalittledifficult to see, but there are
si X quat ernary basal tic vol canos within 20 kil ometers

of the repository site. Those are marked in red, and
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up in the northwest corner, or near the northwest
corner of Sleeping Butte.

That is the northerly nost of the six, and
then the remaining five are defined in Crater Flat,
whi ch is the depression area sout hwest of the Ti nber
Mountain there. The yellow is the repository
footprint as you go south in Crater Flat.

The southern nost if Lathrop Wells, and
that has an age of about 75,000 years. The igneous
event mean probability based on the 1996 probablistic
vol canic hazard assessnment came up wth an
intersection probability of 1.7 tinmes 10 to the m nus
8.

That being greater than 1 tines 10 to the
m nus 8, we need to | ook at the consequences. Wile
the probability is extrenely |l ow, the consequences are
fairly significant.

| am going to skip to page 4, and Eric
al ready covered the first slide pretty well. | would
like to say that the report fromthe peer revi ew was
very beneficial to us. It defined two things.

It defined or gave us better confidencein
terms of the path that we are on to address the
i ssues, and also it gave us good reconmendati ons for

t he path forward.
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In the peer review, they were asked to
addr ess ei ght questions rel ated to t he adequacy of the
nodel s that the project is devel oping, the ability of
the nodels to quantify uncertainties, and the | oca
anal ysi s necessary to adequately address the issues
given the limtations of science.

The first sub-bullet was the quote that
Eric mentionedinhis presentationreally gets at that
first bullet. Considerable focus was given to the
second sub-bull et there on the quantifying
uncertainties.

As | say bel owthe focus on addressing the
uncertainties for a better wunderstanding of dike
propagati on nechanics. Therestrictive range of magnma
properties and eruptive scenari os, and what | nean by
that are they |ooked at nagma characteristics, and
vol atil e content of magmas, PLUME height related to
eruption, and that sort of thing. Frank went into
t hat at some | ength.

And then al so nore realistic treatnent of
waste entrai nment. Next please. The project or our
eval uation of the recomrendati ons considered their
i mportance to addressing performance, and enhancing
confi dence on a technical basis.

W identified -- while Chapter 5 as Frank
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indicated had | think eight reconmendations,
t hroughout the report, we identified 28, which we
sunmari zed i nt o 10 reconmendat i ons, and t hose ar e what
| will respond to.

You wil|l see a very cl ose rel ationship of
those 10 to Frank Spera's presentation. For mal
responses in preparation. W deferred that alittle
bit based on project priorities, and|icensingissues,
and fundi ng, of course.

W wanted to make sure that we had our
funding in place so that we coul d adequately address
t he peer review comments. Next slide, please.

The first recomrendation or conment is
that they gave -- they felt that our giving greater
wei ght to the Plio-Pleistocene events in the Yucca
Mountain area was reasonable. However, they
recommended additional studies.

And in fact we are in the process of
i mpl enenting newfieldactivitiesto address potenti al
buried volcanic centers in the Crater Flat area, and
to the east of the Yucca Muntain area, the Jackass
Flats area, and just to the south of Yucca Muntain
and into Amargosa Vall ey.

We want to dothis to better understand --

well, to determne if there are in fact buried
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centers, and what their ages are, and also we are
| ooki ng at rel ationshi ps between the known vol canic
centers, age relationships, and the wvolcanic
characteristics. Next, please.

The peer revi ewgave priority or suggested
that priority be given to the three di nensi onal nodel
for dike propagation, and related to gas vapor
evolution, cavity length, three dinmensional coupled
nodel s for study of drift and di ke drift flow, and gas
pressure | oss.

If you look at all 28 comments and
reconmendations the majority of those are related to
this summary comment. And wi thout question these are
conpl ex phenonena. However, we have made progress
deal i ng wi th a nunber of the aspects of the three sub-
bul l ets that you see above.

W are in the process of developing a
mul ti-phase conputational fluiddynam cs nodel, and a
conpressible fluid code to nodel a multi-phase fl ow,
magma flow, and in a three dinensional conponent.
Next pl ease.

The panel believed that the assunpti on of
extractions that are used for TSPA for eval uating the
i npacts of engineered barrier systens for an i gneous

event are overly conservative.
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We agree that they are very conservati ve,
but we also believe that they bound the range of
uncertainty. GCkay. As an exanple, we have a nedi an
value for conduct width, and that is the conduit
com ng up through the repository carrying the magna,
of 50 neters, and that is a nedian dianeter.

And in that five waste packages are
captured and taken out on to the surface, or they are
destroyed and taken to the surface. Next, please.
Quantifying the probability that the dog-1|eg scenario
remai ns an issue, and it is an issue, and it is very
difficult to address.

W have in fact in our dike drift
i nteractions AMR nodel report, we have addressed the
di ffusive fl owaspect of the dog-1eg, diffusive being
the lava, the |iquid aspect.

And we have found that it is not critical.
We use essentially a one dinmensional -- I'msorry, a
two di nensional nodeling of a one dinensional flow
with a diffusive aspect.

W have done sone approxinmations on
pyrocl astic conponents. However, we are currently
doi ng addi tional nodeling to address that in greater
detail. Qur initial approximtion suggests that the

pyrocl asti c conmponent is also not credible.
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You <can generate a crack if you
arbitrarily increase the pressures, but to sustain
that crack is extrenmely difficult. Next, please. The
panel recomended additional |aboratory experinments
and anal ysis to reduce uncertainties related to the
transition between bubbly magma and gas-filled cavity,
and t he chem cal / nechani cal effects on waste packages.

These are conservati ve assunpti ons, and we
have nade conservative assunptions. It is assumed,
for instance, that all waste packages for TSPA
purposes, that all waste packages that come into
contact with magna are conprom sed.

That is afairly conservative assunpti on,
but we do believe that it does bound the uncertainty.
There are no plans to test the effects of igneous
activity on a waste package.

However, the nodelingthat we are goingto
be doing over this next year, and as | nmentioned
earlier the 3-Dnodeling, will provide a basis for any
future testing in this area. Next slide.

The panel suggested that we consider a
repository design nodificationto mnimze inpacts of
i gneous events. As Eric nentioned, we have in fact
done anal yses and they are al so captured in the dike

drift interactions nodel report, and in fact we are
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nodi fying that report as we speak to add sone
addi tional cal cul ations that address what we call a
backfill plug.

It is aconpacted tough backfill put in at
the turnout or at the end of the drift, the
repl acement drift, and it is conceptual, but the
cal cul ati ons suggest that for a effusive flowit wll
i npede the magma fl ow, or the effusive conmponent wil |
i npede the flow

It also cones with a -- or the concept
al so considers a notch in the ceiling of the drift
t hat woul d have the conpacted backfill put into it,
and as the pressure of the magnma approach or inpact
t he backfill, it wouldin fact strengthen the backfill
and contain the nmagma.

Next, to ensure confidence inthe ASHPLUVE
results as Frank Spera nentioned, it was recomended
t hat we | ook at addi ti onal nodel s, such as ASHFALL and
RAM HYPAC.

Qur work thus far does consider other
nodel s, and | think that we | ooked at 3 or 4 other
nodels in terns of the limtations of those nodels,
and conparing the limtations of those nodels to the
limtations of ASHPLUVE, and we concl ude t hat ASHPLUVE

has the least limtations and we proceeded forward.
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Now, this year we are al so going to | ook,
assum ng that we can acquire them we are also going
to be | ooking at ASHBLUVE and RAM HYPAC this year.

In summary, we are -- I'msorry, this is
anot her recommendati on. Consider further studies to
constrain conduit geonetry. W areinfact conducting
or will be conducting fieldinvestigations of anal ogs
in the region that are or that we think would be
simlar to that of what we mght expect in Crater
Fl ats or that woul d occur at Yucca Muntain.

Qur primary anal og of course is Lathrop
Wells. W feel that is representative, and we woul d
be | ooki ng at other analogs in the region and in the
great basin essentially that would be simlar.

Sone of the | arger anal ogs, or sone of the
anal ogs that we have | ooked at t hat had | arge di anet er
conduits, we believe may be polygenic. I n ot her
wor ds, they are mul ti pl e eruptions, instead of | ooking
at a single eruption.

So we want to go back and also | ook at
sone of those that we also |ooked at before. The
range of conduit dianeters that we have | ooked at
range fromabout 15 neters to greater than 150 neters.

| n sunmary, the peer reviewconcl uded t hat

t he overal | conceptual nodel of dikedrift interaction
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i s adequat e and reasonabl e. Like a good peer review,
t hey al so nade a nunber of reconmendati ons for future
wor k, which we are addressing for the nost part.

Recommendat i ons were consi dered based on
their inportance to performance, and the qualifying
uncertainties. Plan work will focus on devel opi ng
nore sophisticated nodels to better represent magma
properties, including nultiphase flow.

W believe that the studies will lead to
guantifying uncertainties and addressing the
conservatisns that we currently have. | wouldliketo
junp to the backup slide if | may very quickly. Eric
asked ne to say a few words.

| mentioned this earlier, but we are al so
| ooking at -- going back and 1ooking at the
probability of intersection, and the probability of an
occurrence event, and to dothis we are in the process
of securing a contractor to do high resolution/low
altitude aeromagnetic, and an el ectromagneti c survey
of the region around Yucca Munt ai n.

W will thendrill the anomalies based on
the results of those studies, as well as the work that
has been done thus far. |If basalts are encountered,
we wi | | be dating those basalts, and doi ng addi ti onal

vol canol ogy studi es.
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And then ultimately we wll conduct a
probablistic vol cani c hazard assessnent or an update
to that one that was done in 1996. Thank you very
much.

VI CE CHAI RVAN RYAN: Questions? Ruth.

DR. \EI NER: Yes, | just have one
guestion. \Wat was the particle size distribution
t hat you used to | ook at the dispersion wi th ASHFALL?

DR. CLINE: It is a range.

DR VEINER  \What was the range?

MR. PERRY: Frank Perry fromLos Al anps.
This is strictly fromny head, and it would have to
be checked, but | believe it was .1 mllineter to 10
mllineters.

DR. VEI NER. Thank you.

VI CE CHAI RVAN RYAN:  Any ot her questions?

John.

CHAI RVAN GARRI CK: | think in viewof our
schedule, I wll pass.

VI CE CHAI RVAN RYAN: All right. M, too.
Thanks very much. | will turn it back to you.

CHAI RMAN GARRI CK:  Ckay. Thank you very
much. Al right. W are now going to nove to the
next itemon the agenda, and we are 10 m nut es behi nd

schedule, and it is a topic that we have asked
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Committee Menber, Dr. Weiner, to | ead the discussion
on. So, proceed.

DR VEI NER: Thank you, M. Chairnman.
Sincethisis my very first attenpt at chairing one of
t hose sessi ons, pl ease forgive any | apses i n protocol .

Qur next presentation is on the Inyo
County Carbonate Drilling Program and it will be |led
by Andrew Rem s, and | believe that he will introduce
any ot her speakers. And could you tell us what your
affiliation is, please.

MR REMS: Sure. Good norning. | am
Andrew Remi s, and | amstaff to the I nyo County Yucca
Mount ai n Reposi tory Assessnent O ficein | ndependence,
Cal i f orni a.

| am here today with Mke King of the
Hydrodynamcs Goup. Mke is the county's |eading
contractor conducti ng hydrogeol ogi c research for I nyo
County, and research bei ng conducted i n Arar gosa and
Deat h Val | eys.

Inyo Count is an Affected Unit of Local
Gover nnent under the Nucl ear WAste Policy Act. As an
Affected Unit, we conduct regional studies of
hydr ol ogy to determ ne the potential for radi onuclides
escapi ng t he Yucca Mount ai n Repository to i npact wat er

supplies critical to Inyo County comrunities, Death
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Valley National Park, and territories recently
conveyed to the Tinbisha-Shoshone Tribe at Furnace
Creek and Death Valley Junction in Amargosa Vall ey.

| amgoing to provide a brief overview of
t he county's program and then M ke will give you the
details on our nobst recent findings. The County's
sci ence programbegan in 1996 with a study of spring
di scharge into Death Vall ey.

Thi s study pointedtothe possibility that
t he regional Lower Carbonate Aquifer contributed to
pot abl e water supplies in the Park, and by extension
to the possibility that contam nation of the regi onal
aqui fer up gradient and bel ow Yucca Muntain could
endanger the Park water supply.

In 1998, Nye County, through a 3 year
joint funding agreenent, provided funding to Inyo
County to conduct further spring discharge studies in
Death Valley National Park, and to undertake new
evapotranspi rati on and geophysical studies in the
Par k. These studies were conducted by the
Hydr odynam cs G oup and the U. S. Geol ogi cal Survey.

Begi nning in 2000, the County directed
sone of the Affected Unit of Local Governnent
Oversight funding resources to joint with research

with the Park Service, supporting the Park's own
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programto study ground water behavior in and around
t he Funeral Mountai n Range.

And we have worked col | aboratively with
the Park Service for the last three fiscal years of
provi di ng hydrol ogi c expertise to the Park in their
efforts to develop and test nonitoring wells.

I nyo County applied to DOE for further
research funding in the Fall of 2001 and in the Spring
of 2002, was approved for a 3 year, $5 mllion deep
drilling program to drill research wells on Park
Servi ce and BLMsi t es surroundi ng t he sout hern Funer al
Mount ai ns.

Under the guidance of U S. DCE staff in
Las Vegas, the County devel oped a programdesi gned to
wor k cooperatively with BLM Death Valley Nationa
Park, and USGC, to explore the hydrogeol ogy of the
region, and to generate data of interest to a w de
range of research and regul atory bodi es.

To this date, we have conpl et ed one of the
five planned wells. DOE s Yucca Muwuntain Programin
Fiscal Year '03 suffered a significant budget
shortfall with respect to avail abl e research noni es,
the result of which was that DOE was not able to
compl etely fund our grant.

W are, however, hoping to conmplete a
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second well this winter. Information devel oped from
our programw || serve several functions. O primary
i mportance to Inyo County is the question of whether
there actually exists significant subsurface
continuity between the saturated zone bel ow Yucca
Mount ai n, and County, and Federal water resources in
Cal i f orni a.

| f so, then understanding the nature of
t he connection, interns of relative contribution and
travel times, is of interest to us. Qur programis
desi gned to nmeet Yucca Mountain quality assurance and
quality control standards, to ensure that the data
generated by the county can be incorporated into the
USGS regi onal ground water nodel, upon which relies
DCE's total system perfornmance assessnent.

The total systemperformance assessnent i s
as we knowcentral to DOE s applicationto the NRCfor
a license to construct the repository. That is our
program in short, and Mke King wll give a
presentation providingthe comrttee with an update on
our recent research

CHAI RMVAN GARRI CK: That's fi ne.

DR VEINER | will take this opportunity
to announce that the viewgraphs from this

presentation. You have a CD that we have, and of
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course the transcripts are avail able on the web.

MR. KING Right. W apologize for not
havi ng any handouts. It was a matter of doing a
presentation and catching an airplane, versus the
printouts.

So we will |eave a CD of our presentation
for the board, and then you can always e-mail us at
Hydr odynam cs@ur connect.com, and you can see ne
afterwards, and we can make sure that anyone that
wants a copy can have one.

This presentation is simlar to a
presentation that we gave to the Nuclear Wste
Technical Review Board. It is different in that we
have conmpleted a nore thorough evaluation of the
geol ogi cal framework nodel of the Southern Funera
Mount ai n Range, and we have revi sed our ground water
fl ownodel through t he Sout hern Funeral Muntai n Range
based on those results.

So some portion, if there are menbers from
that board here, may see sone of the sanme material s.
As Andrew had indicated, Inyo County is obviously
concerned |i ke many ot her counties with radi onuclide
transport through the -- and in our case the | ower
carbonate aquifer systeminto Death Valley, and we

think that is the nost likely conduit for contam nate
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transport.

The second i t emt hough t hat has i nportance
to the repository is this degradation of the upper
gradient in the lower carbonate aquifer in the
Sout hern Funer al s.

Now, this has also inplications in terms
of i npedi ng radi onuclide transport fromYucca Mountain
into this hydraulic system Next slide. Let me try
and characterize the problem O course, we had the
Yucca Mountain repository upinthis area, and at that
point we have one nore hole that indicates the
presence of the |ower carbonate aquifer system a
hi ghl y porous carbonate system

It is at a depth of about 6,000 feet bel ow
ground surface, and in this situation is overlaid by
a classic material, the alieno shell. W know that
t hi s carbonate has a significant upper gradient init
at this point.

Further drilling down into the valley,
there was an exploratory bore hole, and that did
penetrate the | ower carbonate in approximtely this
area. The Nye County drilling programis focused in
this area, and | believe they had one well and they
can address it better than | can, and that may have

penetrated the | ower carbonate.
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But all of their wells, deeper wells, do
show t he i nfluence of an upper gradient possibly from
t he | ower carbonate aquifer system W then have a
nunber of carbonate springs in the Furnace Creek area
of Death Valley.

So when this geol ogical information was
put into the regional ground water nodel, a nunber of
potential flow paths were devel oped, and they are
i ndi cating that one of the nore |likely scenarios of
the two nodels, which one was for the Nevada Test
Site, and the other one for the Death Vall ey regi onal
ground wat er nodel , was t hat carbonate waters fromt he
Yucca Mount ai n area have a hydraul i c connectiontothe
flows in the Death Valley. Next slide.

This is a blow up of the sinplified
geol ogi ¢ map of the Southern Funeral Mountain range.
The pink i s the payonate carbonate rocks, which is of
interest in our aquifer. W when have sone
nmedi sedi nents, which are basically pernmeabl e rocks up
in this area.

And to orient you, here is Furnace Creek
Ranch when you cone into the park, and where a | ot of
the tourist activities are in this area. This is
H ghway 190 runni ng through here over to the Death

Val l ey Junctioninthis areajust to get you oriented.
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The Amargosa River flows through this
direction. W are going to talk about three areas.
Area A, which is on the east side of the southern
Funeral Mountai n Range; and Area B, which is near the
Travitine Spring area in the Furnace Creek fault; and
then Area C, which is the alluvial discharge fan for
t hese | arge carbonate springs. Next slide.

The programto t hi s poi nt i nvol ved mappi ng
t he surface geol ogy of the Southern Funeral Mbuntain
Range. Chris Frederick of the U S. Ceol ogi cal Survey
took the lead on that in incredibly detail ed maps.

The second elenent was a geophysi cal
programto hel p us | ocate where we could drill in our
programto tag the | ower carbonate aquifer system
W wanted to make sure that we coul d reach that point
at a reasonabl e dept h.

So our geophysics, and this is a 3-D nodel
of that interval. W did a nunber of geophysical
lines in here. As a point, we have four potenti al
drilling locations on this nods, and the |ower
carbonate, which are overlined by tertiary rocks at
t he surface.

So the Amargosa River isinthis area, and
bedr ock exposed, and carbonate bedrock is exposed at

this point. So we are trying to see where we can
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drill here to penetrate that |ower carbonate. Next
slide.

This is just a planned view of the sanme
slide, and so we are seeing that our potential
drilling areas are here, here, and possi bly over here
at the State Line area, where the State Line fault
cones to. Next slide.

That was a characterization of Area A
which is the east side of the Funerals. This is Area
B, which is around the Travatine Spring area, and with
t he Furnace Creek fault runni ng t hrough here. W have
exposures of the payl oad carbonates in the Funeral
range, and then this turseriary rock fill com ng off
into this span, with the Texas Travati ne Springs.

These are sonme of the l|arger spring
di scharge areas in the Furnace Creek Ranch area, and
represent a water supply to the park. Thus, the
interest inthis supply. Econom c resources exceed $3
mllion ayear just in the taxes onthe -- hotel taxes
and i ncome com ng into the county.

So this does have a significant inpact if
t hese resources are lost. Currently we have a -- the
USGS had a shallow well in this area, and we have a
nunber of geophysical studies through this spring

area, indicating that there was a syncline, and then
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t he spring di scharge.

Qur programal lowed us to drill a deeper
hole in that area. Next slide. This is a little
cl oser detail of the situation here. Here we have the
spring discharge along this thrust fault area, and
then our drilling program where this is the shall ow
USGS hol e and this is our deeper hole, which went to
a depth of approximately 1,300 feet below ground
surface. Next slide.

Here is the results. The USGS did a
geophysi cal survey al ong our study area, which hel ped
us gui de where we would drill. This is the |ocation
of our well, and this is the Travatine Spring, and
notice the stress fault running through here.

It isinteresting as their profiling cane
out alnost identical to what we observed in our
drilling. Here we had a confining clay layer, with a
shal | ow carbonate aquifer, and that supplied water
into this spring area.

We also found at depth that there was
anot her conponent providing water into this spring.
So what we are trying to do is track how wat er noves
fromthe Southern Funerals into this spring system

So by doing a profile through here, and

withthisdrilling, we have a better characteri zati on.
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One thought is that we could drill a well down here to

better characterize this stress fault.

And | believe the Park Service is
conpleting awell inthe wash to figure out agai n what
the discharge is for further down gradient. Next

slide. Area C whichis the Furnace Creek Ranch area,
i s conposed of alarge alluvial fan. This is the area
goi ng towards Bad Waters, and this is the turn off for
the area for Bad Water.

To try and get an idea of what the
underflow is below the springs, we had the spring
di scharge, and how nuch water is actually not being
observed or captured by the spring orifice, and water
is com ng underneath out into Death Valley where the
salt plants are.

So we did a nunber of geophysical |ines
just to do a first characterization, and this is just
our first attenpt. Next slide. W did a nunber of
profiles through here and this is just in one
di rection.

The nmet hod t hat we used, which is gravity
surveyi ng, shows the deep basin. So we are seeingthe
depth to the | ower carbonate, whichis incredibly deep
in this area, on the order of about 2,000 neters.

And there is quite a bit of depth, and we
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al so found sone fault control in here that would all ow
the water or discharge from these springs to be
captured. It is not well shown in this, but in our
final report, we will be able to show you that there
is kind of a (inaudible) structure here, so that the
di scharge fromthese springs goes into a fan, and the
water is collected there.

And this is why you have this oasis area
where all the dates are in the Furnace Creek area.
Next sli de. Chris Frederick of the USGS has been
mappi ng this area, and he had a few theories on the

conceptual hydrology as it relates to the geol ogi cal

f ramewor k.

What he has found is that there is a
geological material in here that 1is basically
i mper meabl e. It acts as a dam to flow from the

Amargosa Valley, and into this spring system Now,
why are we interested in springs?

Wel |, the di scharge fromt hese springs are
significant, on the order of 2,000 gallons a m nute,
and sone of themgo upto 1to 5 cfs total. That far
exceeds any of the local recharge in the area. So
t here has got to be wat er com ng t hrough t hi s nount ai n
range, because you have Death Valley out here with

essentially no ground water source comng in.
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So the wat er has to be com ng through this
nmountain range, and Chris suggested that there is a
coupl e of spillways or pathways for this ground water
to flowthrough is in the Naval Spring area, with an
upper spillway com ngintothe Texas Travati ne Narvara
Springs. Next slide.

This is the newmaterial that we have been
wor king on. Chris thought there was -- he | ooked at
two different scenarios, and one of themwas a shal | ow
fault system controlled through the Furnace Creek
Fault, and fromthe stay at |lines on the other |ocal
faul ting, which he put that theory forward.

So to kind of orient you, here is Navara
Spring, Cow Creek, and there was a seep there, and we
had a salt spring, Creek Spring, and we had t he Texas
and Travatine Springs in this area.

And then Naval Springs, which is a |ow
di scharge spring in this area. So he is | ooking at a
spill way com ng t hrough his directionto support this
spring flow, and then flow com ng fromthe Amargosa
through this spill way to the north into this system
Next sl i de.

He revi sed hi s nodel to say, well, what if
these fault patterns are actually of a deep nature and

not a shallow nature. W suggested to him based on
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our geophysics, which showed that the angle on the
faults were incredibly steep and deep in this
situation, approaching near vertical in sone areas,
especially over in this district.

So agai n we have t he Furnace Creek Ranch,
and t he Furnace Creek fault runni ng through here, with
our springs on this side, and then the State line
faul t, which doesn't seemto be acting as a hydraulic
barrier for ground water flow.

This is the spill way area, and this is
the damarea in here, and so the spill way would be to
the north. Notice that we have a nmuch |arger spil
way in this nodel than we did in the other situation.
Next sl i de.

John Breder hof then took this infornation,
and he collected spring flow data fromstarting back
in 1965 to get a reasonabl e characterizati on of what
is the discharge fromthese nultiple springs in this
ar ea.

They t hen t ook and digitized, and nodel ed
t he deep geol ogi cal framework nmodel. So here we had
this dam and we had the spillways to the north and to
t he south, and what he tried to do was t hat we had had
values up in this area based on the water tables in

t he Amargosa River.
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W know what the elevations are of the
spring, and what their discharge rates are. He then
did an anal og nodel or inverse nodel, and cone back
and cal cul ate what the resul ting water tabl e woul d be.

What isinterestingis that we doindicate
based on this nodel that it is possible for ground
water to transport from the Amargosa Valley area
t hrough the spillways, and that is what i s supporting
the spring flows in this area.

Now, what is the inplications for Yucca
Mount ai n? Well, again, geochem stry and other data
suggests in the nodeling, and the regional nodeling
suggests that it i s possi bl e that shoul d radi onucl i des
get into the | ower carbonate over some unknown tine
peri od that they do have the potential for ending out
in the Death Valley Regional Systemin this |arge
di scharge area.

So that is of significant inportance to
us. So let's ook at the next slide, whichis kind of
a summary of what we | earned fromthe nodel. Well, we
| earned that the shallowor fault systemdidn't work.

Wen we nodeled it, the water table
dropped bel ow the bottom of the shall ow carbonated
faults. So we had no flow, which hel ped point us

again to the deeper fault system
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The nopdel was incredibly accurate in
reproducing the spring flows accurately. Vel |,
obviously if you do the inverse problemand you take
the spring fl ows, and then you match the nodel toit,
then it works.

Before we had in the earlier nodels an
unrealistic perneability in transcivity to get that
di scharge that we wanted, we found t hat the di scharge
fromthe springs were nuch | arger than what the Park
Service was actually reportingintheir nodeling data.

And by doi ng that, we cane up with a nuch
nore realistic perneability. So we think that we have
a good understandi ng. The other thing that we found
isthat the nodel is pretty insensitive to the Furnace
Creek fault, and so it is not acting as a hydraulic
barrier to ground water flow.

So al though the fault is there, you know,
ground water discharge is across that boundary, and
that is supported with some of our geophysics in the
Sout hern Funeral Muntai n Range, and in the Travati ne
area, whichis why we wanted to drill in that area and
do geophysics there. Next slide.

So what are sonme of our main issues that
are coming fromthis research. One, we think that the

| ower carbonate aquifer flow path nost |ikely exists
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inthe Southern Funerals. Wen they did first didthe
regi onal nodels, they said, well, we don't have any
data to say that ground water flows through the
sout hern Funeral s.

So based on this prelimnary work that we
are doing short of the drilling program which would
be to tag t hat | ower carbonate aquifer, we have a nuch
better feeling that, yes, it does flow through this
system

What is inportant to the County and to
Yucca Mountain is this upward gradi ent. Across that
spillway, we are talking only a hundred foot head
di fference.

If there is a reduction in the water
tabl e, and the Amargosa on the southern -- the east
side of the Southern Funerals by a hundred feet, it
could significantly inpact spring flows in Death
Val | ey.

So this upper gradient in supporting the
water table in the tertiary aquifer systens there in
Amargosa are really inportant to us. This shows a
hundred foot change, and the 50 foot, and the new
nodel showed it was nore |like a hundred foot. So it
was not as sensitive as we originally thought.

So it takes a little pressure off the
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Amar gosa farns area and their punping, but it is still
sonething to consider. The other inportant thing is
this upper gradient is a barrier to radionuclide
transport.

Ther e are di scussi ons about utilizingthe
nore carbonate aquifer as a water supply for the
growh in the Pahrunp and Amargosa areas. Any
reduction -- and we are obviously opposed to that
because any reductions in that renoves one of the
potential barriers to radionuclidetransport intothe
Deat h Val | ey Regi on.

So froma policy standpoint, this science
is guiding our work, and suggesting that we need to
mai ntai n that gradi ent. Next slide. Let nme summari ze
alittle bit about what our programis.

The programwas to drill fivewells, three
of themin the |ower carbonate aquifer and three of
t hemon t he east side of the Funerals, and one i n Echo
Canyon right on the Furnace Creek fault.

We are going to drill right into that
fault and see how it is behaving, and try and
characterize if it is a barrier or not to flow, and
how does water nove through that nountain.

We constructed the Travatine Spring wel |,

which is great, and we are on our way wi th that one.
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We are also going to be conducting a water bal ance
di scharge study nodel of the Furnace Creek area.

Agai n, we know what the discharge is from
t he springs, and hownuch i s actual |y not being -- how
much are we missing, and its analysis. So we are
going to be | ooking at ET analysis and try to cone up
with a bal ance, a water balance. Next slide.

kay. | guess we are done. Good. The
plan right nowis because we are in a very sensitive
envi ronnent for the Bureau of Land Managenent in the
Death Valley Park, we got forced into doing an
envi ronnent al assessnment under the NEPA process.

| f we were in Nevada, we woul d just go out
and drill awhole. But thisis sensitive, and so that
has del ayed our drilling by 6 nonths. W conpl eted
the wells that are permitted from an environnental
st andpoi nt .

We then found that we were going to go
sol e source on our drilling because of the experience
of Echo Canyon. Qur attorneys have now i nformed us
t hat because of the Federal funding nandate that we
have to go out for bid.

The bid package should be on the street
before Christnmas if we are lucky, with drilling in

January or February. And with Year '03 funding, is it
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adequate to drill the second hol e on the east side of
t he Funeral. So we will have the Travati ne hol e, and
the two east side wells into the | ower carbonate, and
| think that is inportant.

We are working with Abe, and we t hank you
for your support, and the DOE, in possibly getting
adequate funding to drill the third hole on the east
side of the Funerals.

The Echo Canyon well will nost |ikely be
drilled with oversight funding with Inyo County and
support fromthe Park Service as well. There is sone
real value to have that bore hole there.

These are deeper hol es and running in the
2-t0-3,000 foot range. So they are of inportance. So
| am open to questions.

DR.  VEI NER: Thank you very nuch.
Questions fromthe Commttee? Dr. Garrick.

CHAI RMVAN GARRI CK: No questions. Thank
you.

DR WEINER: Dr. Ryan.

VI CE CHAI RVAN RYAN: No thank you.

DR VEINER Dr. d arke.

MR CLARKE: You nentioned that your
slides are available on the CD. Are you preparing a

report as well? What is the schedule for that?
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MR KING Well, we would |like to prepare

the report when we drill a well on the east side of
t he Funerals.

MR. CLARKE: | nean, in addition to what
you have al ready done.

MR KING |I'msorry, but |I had trouble
heari ng you.

MR. CLARKE: The report on what you have
al ready done.

MR.  KI NG W will be doing a project
report probably in January or February, and we can
certainly nmake that available here. Basi cal |y
provi di ng t he geophysi cs anal ysis fromour geophysics
and then we are finding that we would |i ke to present
our data under referee journals.

One, that it adds to the credibility. W
are following the Yucca Mountain DOE QA program so
that the data can be part of the licensing process.
So any chem cal analysis that we do, or the drilling
program w |l be under DOE QA

So we find that will be nade as part of
the | i censi ng process, and so we nmade sure that we had
the nmoney in there to nmake sure that DOE QA
procedures. But the answer is that we don't have t hem

yet, but we wll.
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DR, WEI NER Questions from staff?

Heari ng none -- oh, I'msorry. Neil. Excuse ne.

MR. COLEMAN: Neil Col eman, ACNW staff.
M ke, | know fromattendi ng several of the workshops
i n Furnace Creek, there have been some studies on the
ground wat er age, and | wondered if you were going to
incorporate that in the report that you are working
on, and if you were going to do any independent
studi es of your own on the ground water data.

MR. KING Yes, we are. Part of the DCE
grant was in part of the Inyo County oversight
program and it has been a big part since 1998, where
we sanpl ed 27 different high altitude springs through
all of Death Valley, as well as sone of the
car bonat es.

Sel ect ed springs sanpl es were anal yzed f or
radi ocarbon dating, and right now we are using UNLV,
the Harry Reed Center, to do that analysis for us. So
we are going to publish that data, because we have a
pretty good geochem stry base, and working with Zeil
Pet erman, and hi s chem cal base, and what Kl aus has at
UNLV, we think we will have a pretty conprehensive
geochemi cal analysis to identify the source of the
water. That is where we are headed with it.

We are abl e to separate the surface spring
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wat er chem stries fromthese ol der carbonate spri ngs,
whi ch again hel ped us realize that this wasn't | ocal
spring water recharge.

DR. VEI NER: Thank you. |If there are no
further questions, even though we are a little behind
schedul e, we have a 15 m nute break, and so we wll
return at 25 after 10:00.

(Wher eupon, at 10: 10 a. m, the neeti ng was
recessed and resuned at 10:25 a.m)

DR. VEI NER: Qur next speaker is Dale
Hamrer nei ster, who will tell us about the Nye County
Early Warning Drilling Program and | would like to
ask the speakers to please stay withinthe tine limt
to the best of your ability just to give everybody a
chance to answer questions.

And, Dal e, couldyouidentify yourself and
your affiliation, and tell us who else is going to
speak.

MR. HAMMERMEI STER: Sure. My nane i s Dal e
Hamrer m ester. I manage Nye County's technical
activities regardi ng Yucca Mountain. Al so here today
is Jam e Wal ker, who is not inthe roomright now, but
he had better conme back. He is a seni or geol ogi st and
principal investigator in the area of geology, and if

there are any difficult questions, he will help. The
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next slide, please.

| would like to give you some background
briefly. | have not been before the Board, and I
don't think that Nye County has given a talk on
drilling for a while.

So very quickly I would Iike to go over
funding goals and justification, and just describe
sone of the wells that we have drilled to date, and
then pick out a few of the nore significant findings
and future plans. Next slide, please.

Funding cones exclusively from the
Departnent of Energy, and it started in 1998 with a
cooperative agreenment, and the Early Warning Drilling
Program Cooperative Agreenment. That was under the
unbrel la, or was put under the unbrella of an existing
sci ence programthat Nye County had i n pl ace, and t hat
was t he | ndependent Scientific Investigations Program
that was started in 1994.

Ri ght now were in the bottombullet, and
we are in the second year of a 5 year agreenent, and
the majority of the activities are associatedwiththe
Early Warning Drilling Program However, we are al so
conducting an i nportant design performance -- design
and performance issues, particularly on ventilation,

and natural ventilation nodeling.
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And at some tinme we would like totalk to
the board or the commttee, |'m sorry, about that.
And recently, | believe in July, John Wal den, who is
a consultant to Nye County, tal ked to you fol ks about
EBS wat er chem stry ranges that can be expected in the
EBS, and | think that was a pretty stinulating
presentation. Next slide, please.

The goals of the Early Warning Drilling
Programare to protect the fol ks that |ive in Southern
Nye County, and particular Amargosa Valley, and
specifically we are interested in carriage rise and
potential flow pathways between Yucca Muntain, of
course, and Amargosa Vall ey.

W are interested in reducing the
uncertainty i n DOE Perfor mance Assessnent Mdel s, and
| would Iike to give the folks in Amargosa Valley a
little nore confidenceinthese performance assessnent
nodel s, and finally we woul d i ke to work on desi gni ng
a ground water nonitoring network. Next slide,
pl ease.

The justificationis a no-brainer. There
was prior to 1998, there was very little data south of
Yucca Mountai n, between Yucca Muuntain and Amargosa
Val l ey, where there was drilling, hydrogeol ogical

subsurface data. Next slide, please.
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This slide shows the repository up here,
and of course Hi ghway 95 right along here, and there
are or there were some wells, or rather these were
actual ly seismc hol es, and so you can see that there
were few wells south of Yucca Muntain.

And there were sone wells | ocated around
Lat hrop Wl ls, and Amargosa FarmWel|s, but generally
the region was -- there were no wells in the whole
region. Next slide, please.

We have drill ed hol es i n four phases since
1998, and each phase corresponded to a year, or up to
a year-and-a-half, and the first phase focused -- the
first and second phases that took pl ace over the first
2 or 3 years, focused along Hi ghway 95, and
characterizing the hydrogeol ogy around H ghway 95.

We focused in on a couple of |ocations,
particularly spring deposits were of interest to a
whole lot of folks, and so there were a nunber of
spring deposits. The slide is so far away that |
can't even point to the right |ocation.

We also drilled a carbonated well, and we
actual ly penetrated the carbonates at Site 2DB, and |
believe it is at this location. The third phase noved
onupintothe actual yellowtriangles, | believe, are

inthe alluvium40 m | e Wash, and woul d characteri ze
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t he hydrogeol ogy in that area.

And the fourth phase, we |look directly
south of Yucca Mountain to Fractured Rock pathways,
and t hi s unnaned basin just north of the cylinder cone
and we call this basin Flat Tire Flat. It is not an
official name. It is a Nye County nane.

And al so we have drilled a couple of wells
on the western margin of 40 Mle Wash to | ook at the

flowfromfractured tuffs into alluvium Next slide,

pl ease.

The maj or activities of the Early Warni ng
Drilling Program are typical of nobst |arge scale
hydr ogeol ogi c characteri zation prograns. Wedrill, we

sanmpl e, we log in ageologic log, and construct wells,
and we bore hole, and we connect geophysics surveys,
and lab testing, and aqua punmp testing, and ground
wat er chem stry sanpling anal ysi s, and of course wat er
| evel nonitoring.

We are goingtotal k today primarily about
the first two activities here. There are sone backup
slides if you have any questions; and particularly the
data generator from sonme of these two activities up
here, and how this was incorporated into some
interpretative geol ogi c cross-sections, whichwe w ||l

get to shortly. Next slide, please.
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Qur approach, we in fact do have a QA
programin place. It was reviewed by the NRC fol ks,
which said if we did a good job of following it that
it woul d probably be okay. Well, we are working hard
tofollowit, and we are doing -- | think we are doi ng
a decent job.

Qur phil osophy has been to share sanples
and share data. W share sanples with DCOE and ot her
interested parties, these geol ogi c sanpl es and wat er
sanples. W make the data available to the public.
It has been Nye County's policy to put data as rapidly
as possible up on the website.

And also we try to get technical reports
out. We put out a recent report on the Phrase IV or
rather the Phase Ill drilling effort, and we are
trying to get a conprehensive report inthis winter or
spring out on the Phase IV efforts. Next slide.

The first three phases, we focused on the
upper aquifer wells. W generally drilled to 1,500
feet or less, with several exceptions. W used a
variety of drilling nmethods, but where possible we
used nmet hods that mnimze screwing up the formati on,
and m ni m zed nmessi ng up the actual sanples, the dril
cutting sanpl es.

And we took a lot of prideintryingto be
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cost effective and doing things efficiency. VWhen
actually building the wells and constructing the
well's, they were designed to determ ne a particul ar
hydraul i c radi ance, and variations in pernmeatability,
and wat er chem stry with depth, and how do we do t hat ?
Next slide, please.

We drilled a nunber of smaller dianeter
wel l's, where we woul d have piezoneters, and in this
case what we called dual piezoneters. W have wel
screens that are basically separated by a grout seal,
and so we have a nunber of these smaller dianeter
wells in place, and piezoneter wells in place. Next
slide.

We have also drilled a nunber of |arger
di aneter wells, where we have nmultiple screens in a
single well, and we pack these of f wi th westbay packer
systens and are able to sanple at different depths.
Next slide, please.

Times got hard in 2003, and funding
constraints really caused us to exclusively use in
Phase 1V, to exclusively use expiration drilling on
techni que, mninmal expirationdrillingtechnique that
was used a little bit in previous phases, and we
actual ly defined sone of the actual nmethods.

It is relatively inexpensive, and it
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produces good qual ity sanples, and we candrill fairly
deep, and which we did. So our focus was to drilling
much deeper in this phase, at 2 to 3,000 feet, just as
in the previous phases we col |l ect geol ogi c sanpl es.
We didn't conplete a well to 2,000 feet.
We actually backfilled and conpleted a piezoneter
screen across the water table in Phase IV. Drilling
and obtai ning representative sanpl es and not nessing

up the formation is inportant, and this is the

exploration drilling nmethod that we used. It is
called a dual-wall reverse circulation drilling
met hod.

We have dual -wall pipe shown here, and
here is just a center discharge bid, where it conmes
down the outside and goes up the inside. The end
result is that we get very little m xing of geol ogic
sanpl es, and we get good high quality sanples, and we
really don't nmess the formation up too much. Next
slide.

W collect the sanples from the
unsaturated zone and t he cycl one separators, and from
the saturated zone, we collect an anoconated wet
spitter, as shown in this slide. Next slide, please.
These slides are getter than all those word slides

aren't they? Not really.
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We did collect in Phase |V sone col |l ected
core sanples wusing dry core nethods. This 1is
basically just a tube that we beat into the ground
with a percussion hammer. It is not a nmethod that can
be used for continuously coring to get representative
sanpl es over |long intervals.

It is very expensive and very tine
consum ng, but we did get the first core ever from
al luviumand 40 M | e Wash, and we realized t hat we had
to have alittle different coring nethod, and we wi | |
tal k about that later. Next slide, please.

| want to focus just as | said before on
a couple of cross-sections that were devel oped, and
t he geophysics data that hel ped | ocate these cross-
sections and hel ped maybe interpret these cross-
sections. Net slide.

The first cross-sectionwas built primary
frombore holes drilled in Phase Il in the | ower 40
M1le Wash. Again, thisis H ghway 95, and this is the
mai n access to the 40 M| e Wash Channel

We actually forgot to | abel these cross-
section, but this is an A prine and this would be B
prinme. Next slide.

Al'so, | apologize, but this should be

about five times |larger inorder tounderstandit, but
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the top cross-section is along the principal access.
It is paragrallel to the principal access of 40 Mle
Wash, and the B Prine, which sit he second cross-
section down belowit, is perpendicular to the cross-
secti on. This is the east and this is the west,
north, and south.

Sone features of this cross-section, you
increase silt and clay with depth, and virtual ly every
bore hole, and on the bottom cross-section that is
per pendi cul ar to the princi pal access of the wash, we
actually increase in silt and clay, or fine content,
as you nove to the east.

This latter observation suggests that
perhaps load is focused nore in the central part of 40
M1le Wash, at least in the labial aquifer. Finally,
another interesting feature is that the volcanic tuff
rocks, we have only showed the volcanic -- | can't
even read it, but at any rate, it is volcanic
congl omerate, which is |ocated down here.

And t hese vol canic tuffs really change as
you pass or get near the Hi ghway 95 and they really
change into much older rocks, volcanic plastic
sedi ments, and this is possibly due to the H ghway 95
fault, which is a very poorly understood fault,

inferred fault. It runs parallel upthehill alittle
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bit from40 M| e Wash. Next slide, please.

We have al ready tal ked about this. Next
slide, please. | want to tal k about one other cross-
section, and that is in Flat Tire Flat. Againit is
t hat unnamed basi n just north of the ci nder cone ri ght
now, and south of course of Yucca Muntain.

| believe this well on the south is 28,
and Well Nunber 16, and then Well 27, the third well
in this cross-section that is showing -- the cross-
section line that is shown here. Next slide, please.

Jam e |located -- actually Jam e Wl ker,
who as | said was our principal geol ogist |ocated the
wel I's, and based on sone geophysics survey data, and
specifically aeromagnetic survey data, that was
produced by the U. S. Geol ogi cal Survey, but under sort
of ajoint agreenent, fundi ng agreenent, between C ark
County and Nye County, who funded the U. S. Geol ogi cal
Survey to conduct his data.

And this proved to be one of the better
projects of Nye County, and it has really hel ped us
direct drilling and hel ped us understand alittle nore
of the conplexity of the subsurface geol ogy.

At any rate, the aeromagnetic data, if we
do see anomulies, or |ineanents, they may be rel ated

tofaults that of f-set shall owvol canic units, and/or
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they may be related to strong and magneti c basenent
rocks, and/or a whol e host of other things. But any
way | et's | ook at sone of the aeromagneti c data. Next
slide, please.

Again, this is produced by the U S
Geol ogi cal Survey. The delineations or the anonalies
were drawn in by the U S. Geological Survey. The
cross-section is shown right here, and | want to focus
in, as there are sone northeast trending anonalies,
and Jam e located the first two wells.

The southern nost wells in this cross-
section line are on either side of the anomaly.
Again, it mght be a fault, and are interested in
| ooking at the rocks on either side of this.

And 27 was | ocated just at the south of
this strong east-west feature. By the way, we have
three of these, one corresponding to possibly the
H ghway 95 fault, and this feature that passes t hrough
or near this cross-section that we are tal ki ng about,
and then another very devi ated, deep-seeded feature
here just south of Yucca Muntain.

Getting back to the actual cross-section
line, thereis a couple of planned bore holes that are
on the north side that we unfortunately ran out of

noney, and were not able to drill, but hope to dril
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some day soon

Let's | ook at sone ot her geophysi cal dat a.
Let's look at the gravity data that the USGS has
produced. Next slide, please. This is the gravity
data, and this is depth to basenment rock with this
cover legion here, and what this is actually show ng
-- and again this is H ghway 95.

This is the Crater Flat Basin, and this
deep, extrenely deep basin, is in sone cases as deep
as 3, 4, or 5 kilonmeters deep. And on top of that is
overl aid these aeronmagnetic |ineanents shown as the
l'ines.

Again -- | have got to get glasses.
That's all there is to it or change ny slides. The
cross-section line that is shown here, and Jam e was
interested in | ooking at the rocks, and at the edge of
this precipice, this basin that drops off into never-
never | and here.

So, anyway, that was sone of the logic
behi nd the | ocati on of those wells, and bi ngo, we got
lucky. Next slide, please. This is a cross-section
fromsouth to north, and thisis Well 28, and Wl 16,
and Wl 27.

We see over in the northern part of this

cross-section, we see the conpl et e package of vol canic
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rocks that exist around Yucca Muwuntain. The Tinber
Mountain tuffs, the Paintbrush tuffs, and the Crater
Flat tuffs down at the bottom here.

However, over here we see sonething very
much different, and this well in the south penetrated
-- | should say the Crater Flat tuffs, or the upper
Crater Flat tuffs are absent over here. They
di sappeared, and we actually gointo the bottomof the
Crater Flat tuff menmber, the tramunit.

And this is at about 1,300 feet, and we
penetrate the tramover here. But over inthis well,
we penetrate the tramat about 2,800 feet. There is
roughly a 1,300 or 1,400 foot difference in the tram
| ocati on over here and here.

Al so, when Jamedrilledthis hole, it was
the nost god-awful gooey stuff. It is highly
weat hered clay, very difficult to drill, and highly
i npernmeabl e, andreally, really rotten rock over here

Sone of the conclusions that perhaps we
can draw fromthis cross-section are -- and the next
slide, please. The well tothe southis locatedor is
drilled on the foot wall of a large buried growth
fault down in the very deeps of the basin, and in the
deeper Crater Flat Basin.

VWhile the imediate well on that cross-
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section is drilled on the apparent hanging wall, and
the furtherest and nobst northern-nost well is also
drilled on the hanging wall. Next slide, please.

Actually, can you go back two slides,
pl ease. Since these rocks are so inperneable, any
water that is flowng in sone of these deeper Crater
Flat nmenbers, if it is flowng southward and hits
this, which we think is a buried fault, if it hits
this highly pernmeable rock, it would be actually
diverted or actually focused a little bit into the
actual slide that we are show ng.

The pl ane of the slide that we are show ng
you i s in a southwest direction, and it woul d not tend
to actually penetrate this very, very inperneable
barrier here.

However, north of the water table is nuch
hi gher, and the upper nost aquifer is not really
affected. Water woul d conti nue fl owi ng south. Can we
go ahead two slides, please.

W would Ilike to point out sone
conclusions from this cross-section. The cross-
section differs significantly from recent USGS
interpretations. W can say that the fault is active,
if present there is active during the deposition of

the Crater Flat and early Paint Brush tuff nenbers.
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And | think that we can say -- well, that
it is likely that the fault that we are showing in
this cross-sectionis related to sone of the magnetic
and the gravity data that we saw previously on the
geophysi cal surveys.

And finally thereis alikely -- if you go
towards -- down towards the deeper part of the Crater
Flat Basin, there is likely additional faults in
rel ated sub-basins that eventually get you to the
bottomof the Crater Flat Basin. Next slide, please.

| would like to talk just briefly about
these two other wells that were drilled here on the
western margin of Forty MIle Wash. Next slide. The
northern nost well that | just showed you, it nmay be
in a somewhat simlar |ocation as the southern nost
well in the previous cross-section.

That is, on the foot wall of a perhaps
syn-vol canic fault. Again, the upper Crater Flat
nmenbers are mssing, and this time we hit the -- we
are mssing the Calico and the Propass, and we
actually -- right underneath the all uvium we actual ly
hit the Bull Frog nenber, and the ol der rocks, the
pre-Crater Flat tuff rocks underneath, we hit at a
relatively shall ow depth of 700 feet.

So perhaps this well alsois |ocated on --

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

89

as | said, it my be in a simlar stratigraphic
position to the well in the previous cross-section.
However, it is really difficult to draw any cross-
sections in this region because the wells are of a
different depth, and there is a |l ack of continuity of
units, and we are not ready at this tine to draw a
cross section.

| won't even tal k about 29. It was a
bust. We made it to 790 feet, and we coul d not go any
further. However, we did hit Topopah Spring -- |'m
sorry, we did hit the Topopah and Achi eva Canyon in
this well, and we actually lost the well in a pre-
Topopah, and we weren't able to go any deeper.

There i s one concl usi on t hough at the very
bottom is that these results that we have been
| ooki ng at recently suggest that buried faulting my
be nore conplicated than previously expected. Next
slide, please.

W have already talked about flow
focusing, and these are sone of the major findings
that | just put down. W tal ked about flow focusing
in 40 Mle Wash due to textural and perneability
contrasts. W talked about a buried fault and
possibly the effect that this may have on fl ow pat hs.

Sone ot her maj or findingsisthat we found
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the perneatability of the alluvium W have done
aqui fer tests, and the perneatability of the all uvium
under | i ned vol canic aquifers, can be extrenely high.

It is avery general statenent, but it is
true. Upper hydraulic radiance that M ke King had
nmenti oned that we found al ong H ghway 95 and up the
gradi ent of Hi ghway 95 are generally fromthe deeper
to shallower aquifers. That is correct.

And finally this is not really -- and it
i s maybe a et hodol ogy ki nd of concl usi on or finding.
W found that particle distributions in saturated
alluviumdiffers significantly fromdrill cuttings and
core sanpl es.

The alluvium drill cutting sanples get
ground all to heck when you are drilling bel ow the
wat er tabl e, and we have deci ded that the only way we
are going to get any reasonabl e esti mates of what the
subsurface | ooks |ike below the water table is the
core, and we will talk about this year. Next slide,
pl ease.

In the many years of our grant, we have 3
or 4 years left in our 5 year agreenent with the
Departnent of Energy. W are in the process right now
of constructing a sonic bore hole, where this will be

the first conti nuous core hol e, and soni ¢ net hods can
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produce reasonably undi sturbed materi al .

It does disturb sonic nmethods due to the
density and porosity of material, but generally the
layingisintact. So we actually started in yesterday
a sonic core hole, and we plan to drill 300 feet of
conti nuous core fromthe all uvium

And also we soon plan -- and we are
already to go to conduct tracer tests in alluvium at
a site, at Site 22, which is several mles up from
H ghway 95, and up 40 M| e Wash, and all permits are
in place.

And we are just awaiting funding, and if
fundi ng cones through, then we will conduct a cross-
hol e tracer test, and single hole tracer tests at Site
22.

As you know t he Departnent of Energy has
been shut down at the alluviumtesting conplex, or as
you may know, and t hey were not able to conplete their
cross-hole tracer tests. And Nye County is very nuch
interested in this data, and also is of interest to
the State, and to all folks that are involved in this
whol e effort.

W wll in the future would like to
conduct nore airborne geophysical and surface

geophysi cal survey data to hel p us focus our drilling

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

92

program Again, the aeromagnetic survey that was
conducted with C ark County's help and USGS actual ly
did the work, it has been extrenely inportant.

How nuch nore airborne stuff we doreally
depends on the success of the -- if the juxtaposed is
goi ng to be done, the airborne juxtaposed is goingto
be done by the fol ks that are working on the vol canic
i ntrusion issues.

W also want to construct a lot nore
wells. Weliketodrill wells and we are good at it,
and there is a lot nore information that needs to be
obtai ned and we would like to construct 30 or nore
addi tional vertical wells. Next slide, please.

W would like to continue ground water
noni toring of water | evel s and water chem stry as part
of our program and we have not even tal ked about t hat
we don't have tine.

And we would like to nove up the hill and
conduct another tracer test, andif we could pull this
off, we can do a decent job of the alluvium and we
would like to do in the fractured rock, which is
closer to Yucca Muuntain, Site 18, which you don't
have a map, but it is closer.

And we have not convinced people to do

this. W have not got funding for this, and so we
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have not convinced the interested parties, all the
interested parties that it is worthwhile to do.

And we would also like to construct and
test horizontal wells upto 5,000 feet |ong. W would
like to -- clearly the petroleumindustry is doing
this routinely, and there is no reason why we coul dn't
do it at Yucca Muntain, and we would love to
intersect alot of those vertical features that exi st
out there, the geologic features.

And we just have got to do this. W have
got to convince people to doit. The only problemis
that it costs an awful |ot of nobney, and noney has
been short recently.

And finally we would |'i ke to do sone | arge
scale aquifer tests in wells spanning the fall
syst ens. Clearly the falls systens are inportant,
whet her they are barriers or whether conduits. W
have got to understand nore about the system

| can say in sunmary that we are just
begi nning to understand how conpl ex things are, and
not her nature is always difficult. W have a | ot of
work to do to really understand the fl ow systens from
Yucca Mountain. Next slide, please. Do we have tine
to tal k about the sonic core, or should we just open

it up for questions?
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DR WEINER If you don't mnd, | would

like to openit up for questions. | want to thank you
for absolutely zoom ng through those slides with the
speed of light. Questions? Dr. Garrick.

CHAI RVAN GARRI CK:  Well, really only one
question. Froma standpoint of findings, and if you
can offer this in a succinct sentence or two in one
mnute, what do you consider to be the nost
significant findingsrelativetothe capability of the
nountain to contain radi oactive material ?

And | realize that the enphasisis on flow
pat hs and transport, but howdoes it boil down in your
mnd in relation to the performance of the nountain?

MR HAMMVERVEI STER: | amnot sure t hat the

CHAI RMAN GARRI CK: Wel |, maybe anot her
way .

MR. HAMVERVMVEI STER: | under st and what you
are saying. It is just that the Departnent of
Energy's performance assessnent anal yses have shown
t hat the saturated zone doesn't real ly nake that rnuch
di fference, the actual pathways.

It isinmportant to Nye County whet her the
contam nants get there in 2000 years or 10, 000 years.

That is inmportant to Nye County folks, but it is not
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i mportant to the Departnment of Energy.

So the progress that we have nade on
per haps potential fast pathways, the inportance of
water noving in fractures and in faults, | think that
is really inportant.

Jam e, can you add anyt hing to hel p me out
her e?

DR. VEI NER. Coul d you use t he m crophone
and identify yourself for the reporter?

MR. WALKER: | amJam e Wal ker, and | work
with Dale Hammerneister as a geologist on the Nye
County Early Warning Drilling Program | never really
t hought about that question before and | don't think
that ny expertise could really answer that.

CHAIl RVAN GARRICK:  Well, maybe just to
characterize the question just slightly different. |
don't want to dwell onit. |If not fromthe point of
vi ew of the performance of the repository, what have
been t he princi pal surprisesinyour work with respect
to findings?

MR. HAMVERMEI STER: The conpl exity of the
system Jai ne.

MR,  WALKER: | would say that the
conpl exity of the flow systemto the south end, both

in 40 Mle Wash and in the volcanic aquifers to the
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south of the nmountain, those are perhaps the | argest
surpri ses.

For exanpl e, the Stage 4 drilling where we
are showi ng the varied grow h faults and t he nature of
t hat system and make generali zations about the flow
system probably I ess valid than they are.

VMR HAMVERMEI STER: And we have al nost

cone to the conclusion that we may have to drill -- to
really understand this system we may have to drill in
agridsystemalnost. It is avery, very conmplex well
system

CHAl RVAN GARRI CK:  Okay. Thank you.

DR. VEINER. M ke.

VI CE CHAI RMAN RYAN: No, that was a good
answer for ne. Thanks.

MR HAMMERMEI STER:  Thank you.

DR, VEINER Jim

MR. CLARKE: Dal e, just a couple of
guestions John nentioned the flow paths when they
came up, and it strikes nme -- and by the way, thereis
really a lot of really good information here. It is
going to take a while to digest, but it strikes ne
that it woul d be good to superi npose t he exi sting fl ow
pat hs or at | east where those fl ow paths are believed

to be through your transsects.
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You have got two very different
I i net hol ogi es that you have tested. So | guess one
question would be is to what extent do the predicted
flow paths today go through those geol ogica
formations?

And, secondly, is there anything that you
have done that would inpact on those flow path
predictions? That is one |ine of questioning.

MR. HAMVERMEI STER: Well, sone of our

water |evel data -- and, Jamie, please junp in wll
you -- suggest that the flow paths to the south
through Flat Tire Flat may -- you know, that may

actual Iy occur from Yucca Mountain. Do you want to
add to that, Jam e?

MR. WALKER: Well, | think the first part
of the question was whether the fl ow pat h mat ches what
we are seeing.

MR. CLARKE: Well, to the extent to which
they intersect the transects that you have defi ned.

MR WALKER: In the alluvial cross-
sections that Dale put up, the current flow paths are
essentially staying in that western part of 40 Mle
Wash. They seemto match.

Now, there is no flow path recogni zed in

the Phase 4 area, and in that rock section that we
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show, although |I think the jury is still out on that
as far as whether there is any flow directly south.
Most nodel s do not show that, of course.

But we were |ooking at that from sone
reconmendat i ons from struct ural geol ogi st s,
recogni zing that if the north-south faulting patterns
that we see do focus any flow, and the fl ow does not
go southeast from Yucca Muntain, but truly south,
t hat maybe we shoul d be | ooking at that area. | hope
t hat answers the question.

MR. HAMMERMEI STER: Al so, we have a square
rai sed rescivity programet to go with the -- it has
been set to go for a year with the U S. Geol ogi cal
Survey to | ook at the flow paths on the western edge
of 40 M1le Wash, and fl ow pat hs out of the vol canos,
which is sort of the standard cluster of flow paths
t hat are com ng out of the volcanics into the alluvium
in 40 MIle Wash.

We are | ooking at that a lot nore closely
wi th the square radius rescivity techni que t hat shoul d
hel p us at | east | ook at the contact between saturated
al luvium and saturated vol canic rock. At |east we
should be able to get at that contact a little bit
better. It is a good question, but we didn't answer

it very well.
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MR. CLARKE: And just anot her quick one.

You ar e pl anni ng on doi ng transport studi es of both of
t hose mnet hodol ogi es?

MR. HAMVERMEI STER:  Yes.

MR. CLARKE: KDs and --

MR. HAMMERMEI STER  Right. And with the
sonic core hole we are drilling right now, we plan to
do hydraulic tests and we have offered to share -- we
are going to repack these core sanples and it is a
very small scale kind of test, but we will send them
off to Los Alanps if they are interested.

And Los Al anps has been doi ng nost of the
transport paraneter stuff on geologic material. But,
yes, we do plan to do tracer tests, larger scale
tracer tests, in both methodol ogi es.

CLARKE: Thank you.

HAMMVERMEI STER:  Thank you.

5 35

VEEl NER:  Sher.

MR. BAHADUR: | have one question on your
Slide 30, where you sumrari ze t he maj or findings. And
what | amdefining is that the second bullet says the
upwar d hydraul i c radi ance generally observed fromthe
deeper to shallow aquifer. How do you think this
woul d i nfluence the effect of repository in the area?

MR. HAMMERMEI STER: Vell, it certainly
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woul d keep the connect contam nants near the upper-
nost aquifer | would think, because we see these
gradi ents, al though t hey decrease significantly as you
get into nore perneable material as you conme up from
the nore deeper rocks, and as you come up in the
system

There appears to be an upper hydraulic
radi ance in nmost of the areas that we |ooked at so
far, except right along 40 M| e Wash, where there may
be some evi dence of epheneral recharge, or a recharge
from epheneral flows that occur there.

There may be sonme slight downward
gradi ence right around the principal axis of 40 Ml e
Wash. It would definitely keep or help to keep
what ever contani nants that | eave Yucca Mountain, it
woul d keep them in the upper Aquifer, and that is
nice, and | guess we all agreewiththat. It helpsto
[imt the spread of the contam nants. It would make
M ke Ki ng happy.

DR. VWEINER  Any further questions from
the staff? Hearing none -- yes, | identify yourself
for the recorder

MR HUDLOW | am G ant Hudl ow. John
asked if there were any nore surprises on your Slide

24, and --
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DR.  VEI NER: Excuse ne, but could you

identify your affiliation, please.

MR. HUDLOW | am the CEO of Allied
Sci ence, | ncorporat ed.

DR VEI NER: Thank you. On Slide 24,
t here shows a deep hole right there at Lathrop Well s,
and that yell ow spot down there at the intersection.
The USGS did a study, and unfortunately that is the
top end of their study, and that is the end of a
conpression fault that goes clear down through the
Amar gosa Val | ey, and cl ear down t hrough Pahrunp, and
it stops down around where the Toporah Road crosses
Pahr unp.

And right at that point at Lathrop Wlls,
there is a spring that discharges into the alluvium
about 2,000 neters deep, and it is 5, 6, 7,000 acre
feet a year.

And it conmes out of the carbonate. So
t hat provi des about hal f of the water for the Amargosa
Valley, and with a conplex system where they are
drilling up there, heaven only knows what it does,
because the Al luvium has | ayers of inperneable rock
that is a conglonmerate, | guess.

So the stuff noves around in all different

kinds of directions, and it is hard to say what it
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would do up in there, but that was a major surprise
for this whole system

DR. VEI NER: Thank you very nmuch. Having
no further questions fromstaff, I will turn it over
to the Chairnman.

CHAI RVAN GARRI CK: Thanks, Rut h.
Excellent. Al right. This commttee has been told
many times about the value of anal ogs in evaluating
the performance of geologic units in areas and
regi ons.

And recently there was an inportant
wor kshop on that subject, and we are going to hear
about it from John Kessler. The only thing | would
say to John since I know himis that | would greatly
appreciate it if he would conpress his 45 mnute
presentation into approximately 30 m nutes.

MR. KESSLER: kay. | had it for 30
m nutes to give you tinme for questions. Al right.
Let's roll it. First of all, what is an anal og.
There is lots of definitions out there. | have got a
coupl e up here.

From sonet hi ng nore specific in terns of
the occurrence of materials and processes that
resenble those expected in a proposed waste

repository, and provides information or behavior, or
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any natural systemthat provides awarm tunmy feeling
in terms of a nore subjective thing.

W talked about all three potentially
bei ng sonething that you would use as an anal og
depending on its use. In terms of what EPRI's
interest isinanalogs, we recognize that sone sort of
anal og information i s going to be provi ded to support

the repository total system performance assessnent

nodel s.

The NRC expects and they nade that clear
in the workshop, that DOE will provide sonme anal og
work in their potential Yucca Muntain |icense

appl i cati on.

One of our concerns going into the
wor kshop was that there are a |lot of expectations
around the use of the anal og i nformation. Sonetines
-- in some parties there may be too nuch expectation
t hat you are goi ng to get huge anounts of quantitative
i nformati on out of anal ogs, and sonetines too little,
and that they are really worthl ess.

That there is no anal og. You get the
i dea. There, we are concerned about the appropriate
use of analogs. So we were interested in exploring
how t hat anal og i nformation could be used optimally

and appropriately.
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For exanple, in the devel opnment of nodel s
or sinply in multiple |lines of research. So back to
this question of what is a natural analog. It is in
the eye of the behol der perhaps. It does depend on
your expectations and interests of the audience.

More inportantly, it depends on the
application, and | amgoing to get intothat alittle
bit briefly, but it is different inthe sense that if
you are doing features, events, or processes,
screening of nodels, you nay have alnost -- any
natural system can help you get sone idea of what
process it is at, and what features there are.

And therefore your criterion for what
constitutes a good anal og nay be a | ot |ooser if you
are looking to just try to identify what processes or
nodel s there are. On the other hand, if you are
| ooki ng for sonething that is very nuch performnce
assessnment specific, you may have to | ook at a subset
of that huge nunber of options, in terns of anal ogs
out there.

Perhaps the regulator is interested in
t hose and perhaps the general public is interested in
all of them and the workshop that we did here from
TimMCartin, that the regulator is interested in al

of them as well, and not just the ones that are
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specific to the nodel.

Anal og i nformation, i nessence, why are we
after this. Well, we are | ooking at things that get
the tine scales of interest for these problens. So
you can | ook at different kinds of anal ogs that span
the tinme scale.

Starting on the left here, here is a
uranium glass | think from bohemia from about a
hundred years ago, and maybe a little | onger. Some
Roman hel nets that were buried, and then you get into
sonme archeol ogi cal evidence from maybe a thousand
years ago, and then of course geol ogi cal evidence.

So analogs can work on different tine
scales that might help you. How can anal ogs be
applied to performance assessnments. This idea of can
we match performance assessnment requirements wth
nat ural anal og i nformati on, and nmaybe you want to put
one on the other side, in the sense can you cone up
with natural analog information that devel ops
per f ormance assessnent requiremnents.

We tal ked about the chicken and egg of
which cones first, your analogs or performance
assessnment requirenents. Next view graph, please.
One of the things that we had in the workshop was

anal og uses and performance assessnment outside the
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U S

W specifically invited people from
outside the U S. to cone in. The | eader of the
wor kshop was Bill M1l er fromEnvirus Consulting U K.
who was managi ng sone Eur opean Comm ssi on f unded wor Kk,
and one of the things that Bill was tal ki ng about was
in these non-U S. performance assessnents, anal og
i nformati on was used i n terns of devel opi ng concepts,
and al |l of themused sone data, and i n sonme cases t hey
used testing.

And that represents the mpjority of the
European efforts, as well as | think there is a
Canadi an one up there. W spent quite a bit of time
in the workshop talking about this particular
conceptual flow chart, in the sense that as you
devel op a performance assessnment, you start with your
di sposal concepts, and then you work through your
features, events, and processes, and EFEPs i s ext er nal
FEPs.

You devel op scenarios and you start to
devel op conceptual nodels, and then you get your math
nodel that you feed in with data, including the
uncertainties. You develop the results, and then you
interpret.

Well, what we tal ked about was where can
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anal og information feed into these various stages of
devel opnent and performance assessnent. And we t al ked
that certainly at the up front end that there are a
| ot of opportunities, at least interns of identifying
what features, events, processes mght occur from
anal og systens, and at what tinme scales they occur,
and there is a lot of informtion.

When you get down i nt o devel opi ng dat a and
uncertainties. The quantitative informationtends to
be nore in the sense of, well, it probably can't be
any worse than, or nore of a boundi ng approach using
dat a.

And it also gives you some sort of range
of your uncertainties that you m ght use. Next view
graph, please. So the goals of the workshop were to
expl ore the i deas and potenti al approaches, and | want
to make it clear that we were not attenpting to reach
consensus.

W had a diverse group, which was very
hel pful, and we just wanted to di scuss these issues.
We discussed what nade a good analog, and the
different criteriafor the different uses that | have
sort of wal ked you t hrough al ready.

Ve exam ned bot h t he U. S. and

i nternational approaches to the use of anal ogs, and |
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will talk a bit about the international ones, and I
leave it to others to talk about the U S. approach,
and there is certainly a | ot here.

But remenber that this was sort of the
general application, and we definitely avoided trying
to in a sense name nanes. W wanted to avoid
specifics. To explore potential anal og rol es, such as
i nformal decision making, and such as repository
licensing, or just in confidence building, and those
are sort of the general goals of the workshop. Next,
pl ease.

So things that weren't goals, such as
achi evi ng consensus, we were after open discussion,
and as | mentioned exam ning specific anal ogs, or
passi ng judgnent on them was not sonething that we
tried to do in the workshop.

So we tended to keep the di scussion nore
general . Next, pl ease. In terms of the workshop
agenda, we set the scene a bit, in terns of a general
di scussi on about the uses and Iimtations of anal og
syst ens.

Abe van Lui k gave a presentation of the
DCE Yucca Mount ai n anal og program Davi d Pi ckett from
the center tal ked about the NRC approach to anal ogs.

Then we had a couple of talks on international
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per specti ves.

There is a European conm ssion, NAnet,
that | will talk about ina mnute. SKBin Sweden had
a different approach to natural analogs and was
di scussed by Patrick Selin, and finally CSN, the
Spani sh regul at or, funded sone work on col |l ecting and
presenting analog information that wll also go
t hr ough, because it was quite interesting. Next view
gr aph.

Al so on t he agenda, John Stuckl ess tal ked
about the USGS work, and M ck Apted and Ben Ross, who
wer e bei ng funded by EPRI, tal ked about two particul ar
anal og projects that they are working on related to
vol cani sm

And t hen we sort of ended with a revi ew of
the Yucca Mowuntain licensing process and those
opportuni ties for using anal og i nformati on was done by
Bob Ber nero.

And t her e was a general di scussion sort of
all through the neeting. | was quite open. Just to
give you an idea of the participants that were
i nvol ved, we have quite a diversity there. Fromyour
shop, | guess, on his last day on the job, MIt
Levenson was at t he wor kshop and we real | y appreci at ed

hi m bei ng there.
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As | nentioned, TimMCartin fromthe NRC

and Davi d Pi ckett fromthe Center, represented sort of
your side of the life there. Next viewgraph, please.

The main thenes here, and | want to talk
about thenes, because | want to avoid using the word
concl usions, but these were sort of topics that we
sort of kept com ng back to.

And these m ght approach what you call
consensus, but again that is not what we were trying
to achieve, and so |l will call it a theme. The use of
anal og i nformati on shoul d be part of atoolkit usedto
formthe technical basis for the eval uation

And what we nean by tool kit here is this.
Everything that you use to devel op and support your
nodel s. Laboratory studies, which tend to be snal
and space tinme scales, and the repository site
i nvestigation, the nodels, and anal og information.

So anal og shoul d be consi dered just part
of that whole kit, and not sonet hing separate. And we
di scussed in the workshop that the use of analogs is
often not part of the min stream There was
di scussion about the fact that there is reluctance
soneti mes of nodelers to directly incorporate anal og
i nformati on.

Again, they are looking for that really
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quantitative stuff, and if they don't see the
guantitative stuff, they don't really see the val ue.
O course, | am exaggerating a bit, but that has
tended to limt how analogs are used or even
docunented in studies.

Anal og studies often are conducted
separately. That is, they are not part of a focused
effort to develop and test nodels, and hence they
sonetinmes arealittle out of focus if you are | ooki ng
for very specific uses of them Next view graph.

Continuing with the themes, anal ogs have
great potential to provide qualitative input. As |
mentioned earlier the body of analog information is
out there, and it really underpins all the basic
sciences, and as technical people walk around with
t housands of analogs in our head that form our
conceptual approaches in nodels, and really fornms the
basis of science, and sonetines that 1is not
recogni zed.

| know that it sounds pretty general or
squi shy, but sone of this can be docunented to provide
addi ti onal nmeasures of confidence. Mre specifically,
anal og sites indicate which processes m ght occur.

Hence, you should consider including

particul ar processes. Next view graph, please. There
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i s an expectation by sonme that anal og information is
only useful if it can be used quantitatively.

And when it is used quantitatively, we
tal ked about the fact that quantitative information
requires careful conparison to the site to make sure
that it is a good analog. W tal ked about what is a
good anal og.

W al so di scussed a potential problemwth
the biginternational efforts and that the work scopes
were not always well defined for significant
quantitative use later on.

That they alnost cane like let's go out
t here and see what we can see and then fi gure out what
to do with it later. And that tended to be or to
cause sonme difficulty in ternms of their actual and
even nore quantitative use.

| n practice quantitativeinformationfrom
anal ogs i s used nore to bound sone processes and it is
used in very specific processes only in general terns
of when it is used quantitatively.

And in those cases it requires a nore
car ef ul collection of the appropriate analog
i nformation. Next viewgraph, please. W alsotalked
about analog information being used to not only

support, but to challenge, nodels. That is, thereis
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a | ot of discussion about don't just pick nodel s that
your conceptual nodel is.

But | ook at all the anal ogs that m ght be
rel evant and use those, the body of the anal ogs, to
chall enge or to evaluate your nodel. So we talked
about a variety of analogs that should be used and
t hose anal ogs that don't seemto support the nodels in
TSPA need to be discussed.

| f you want to defend a particul ar nodel ,
and you have got sone potentially counter-I|ooking
anal ogs, you have to define, well, why isn't that
rel evant, or what does that nmean in ternms of your
confidence in that nodel. Next view graph.

There was a |l ot of interest inthe nmeeting
about coll ecting anal og i nformation in one place, and
giving a -- | call it an approachable format, and |
will talk briefly here about two European efforts that
were thought to be of high potential value to the
worl d industry so to speak in terns of a use of anal og
i nformati on.

There were two European efforts that were
presented at t he wor kshop, the NAnet, which is Network
t o Revi ew Nat ural Anal og Studi es, and t he CSN st udy as
| mentioned. Next, please.

Inthe NAnet study, it is atw year study
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t hat began this year, and to be conpleted at the end
of next year. |Its ainms are listed here; review past
and present wuses, and pronote nore considered
applications, and for future safety assessnments, and
public conmunication, and derive added value from
previ ous anal og studi es.

Next, please. | am not going to read
t hrough this, but you get an idea of what is in that
dat abase and the di fferent ki nds of anal ogs. W have
got industrial, and we have got archeol ogical,
geol ogical, and they tried to conpile that, and that
was di scussed in the workshop. Next, please.

Unfortunately, thereis alot onherefrom
this great distance, but this was actually one of
which we felt was one of the nost useful things about
these two studies, both the CSN and then the NAnet
st udy.

In the sense of how can you organi ze your
analog information to see how it could actually be
applied. So sort of the X-access here, you have your
repository system conponents. You know, the actua
pi eces of it.

Renmenber that this is for a generic site,
and so it is not Yucca Mouuntain specific. So they

have gl ass waste form spent fuels, cement, bitunen,

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

115

and different package types, buffer and backfill in
the case of non-Yucca Muntain applications and
di fferent kinds of rock.

And down the Y-axis here, they have the
di fferent processes. So if you have got a particul ar
systemconponent and a particul ar process, theninthe
body of the table here they have |isted which anal ogs
m ght provide information on that.

And in both NAnet and CSN, they want to
use drill downs here, and so you can see that this is
in the blue here, and you can drill under that and
say, well, what about copper for corrosion does this
particul ar anal og provide you. Next vi ewgraph,
pl ease.

CSN was an even | arger study that is nmuch
nore mature. There is a | arge anount, and what they
noticed for starting their study was that there is a
ot of literature out there, but it is dispersed al
over everywhere about anal og information.

They decided to | aunch their own study for
putting it together, and their goals were simlar to
t he NAnet study. Next, please. They again, just to
give you an idea of the catalog of information, and
the different kinds of places that they | ooked and

where they | ooked. Next, please.
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Okay. Thi s one tal ks about basi cal | y what
CSNviewed in terns of howthe anal og i nformati on here
can be fed into different processes, and different
conmponents, and in the particul ar case of anal ogs and
processes here, and t hey have catal oged all of thisin
a proprietary database. Next, pl ease. Keep on
pressi ng.

Ckay. And then what they have also
devel oped are sort of one page information sheets
di scussing all these anal ogs, and how they apply.
Unfortunately, they are all in Spanish at the nonent,
but we are discussingwiththemto find a way to maybe
get those into English as well.

And t hey have t hembot h f or geol ogi cal and
archeol ogi cal information here. Next please. Again,
keep pressing that button. Wat we have got here from
CSN again is how they put all of that together to
support the various PA stages for the anal og studies
here, and | amnot going to go through it, but it is
in your handout to give you an idea of how they
organi ze things. Next slide, please.

And then this is the last one that they
yanked fromus fromthe presentation and so | can't
showit to you fromhere, because this is where it was

really cool
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They have a huge dat abase that sits under
here, and so you start with a table simlar to the

NAnet, where you have the X-axis that lists the system

components, and a Y-axis that lists the relevant
processes, and you drill down underneath with the
anal og studies that conplete that table. Next ,
pl ease.

As part of the workshop, and al so sort of
separate as an add-on to t he wor kshop proceedi ngs t hat
are going to cone out, EPRI put together a panel on
anal ogs that also was going to wite a bit in the
report that is going to cone out soon.

And here are a list of the nenbers of the
panel, and as | nentioned, Bill Mller was the
Chai rman fromlnvirus, and | won't go through listing
the nanmes there. But in terns of the tasks of the
panel, it was to provide input at the workshop, and
provi de general observations inthe workshop, and then
to make recomrendati ons to EPRI on the use of anal og
i nformati on.

After all, we were not trying to achieve
consensus in the workshop, but we wanted to try and
reach sone sort of concl usions, and we used t he panel
to do that. Next, please.

So sone panel observati ons and
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recommendations. Certainly the panel supported al
the major workshop thenmes that you just saw, and
ideally the performance assessnment comunity shoul d
collectively -- and what we call buying into anal og
information right at the start.

In the sense that it has value in
under pi nni ng the conceptual nodels. The repository
devel oper should integrate analog information with a
nor mal | abor at ory and site specific field
i nvestigations; that is, make it part of the toolkit,
and don't make it a separate thing.

| ncorporate it right i nyour planningfrom
up front. And while anal og information is useful to
the public, there was a | ot of discussion about how
anal ogs tend to nake things nore approachable to the
publi c.

The information presented to the public
nmust first pass nmuster with the technical comunity.
VWhat was di scussed during t he workshop was a concern,
wel |, you may be using certain anal ogs to do outreach
to the public, but they really have not gone through
the rigor.

And if you want to make sure that the
anal og that you use for comruni cation purposes are

good ones. Next, please. |In terns of observations
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rel ated to Yucca Mountain |icensing, we said that the
potential wuse of analog information through the
I i censing process should not be underesti nmat ed.

Agai n, we recogni ze that the NRC doesn't
formally require the use of anal og i nformation, but it
certainly expects that such information be provided,
and it would be at DOE' s peril if they came in with a
| i cense application that had no anal og i nformation in
it.

Mul tiple audiences are in or around the
licensing process, and not just highly technical
peopl e. Simlarly, there is the NRC staff and
contractors, and there is yourself, and there is the
technical review board, and there is the technical
conmunity at | arge.

And then there is going to be at | east one
atom c safety and | i censi ng board out there, and t here
is one non-technical person usually per board, and
sonetimes nore than one.

Bob Ber nero gave us sone i deas of where in
the past analog type of information is really
influential in the approaches that sone of these
ASLB' s took in previous |icensing decisions.

And then there is the general public

i ncluding the nedia. Analog information can provide
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confidence and conplex, often less than fully
intuitive, nodels. That was discussed a |ot.

When you get into these details nodels,
you can't really understand how you get the out put
t hat you get, and anal ogs can help you at | east have
sone nore confidence in those nodels, or |ess,
dependi ng on what you have for anal og information.

So, hence, anal og informati on woul d be a
great benefit inthe higher | evel |icensing docunents,
and not just down in the anal ysis nodel reports down
bel ow, but the use could be nmade of how anal ogs
support t he general approaches, and the general safety
of the site.

That woul d be great if that coul d be done.
Next, please. GCkay. So where are we going? W are
going to be generating a report on analogs to be
rel eased i n January of 2004, and | understand that it
is going into our publication system this norning.
What will be init?

A summary of the discussion from the
wor kshop, and again that summary wll be w thout
attribution and tal ki ng about the thene and what was
di scussed. Making it clear that there was no attenpt
at consensus.

I n another chapter, we wll talk about
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observations and reconmendations from every panel.
There is a bit on EPRI's views on the use of anal ogs,
which really just takes the panel's views. There is
a description of sonme anal ogs that EPRI is pursuing
that | didn't have time to talk to you about today,
and then thereis the sunmary, and | think that isit.

CHAl RVAN  GARRI CK: kay. That was
wonder f ul . Very good. Ruth, do you have any
guesti ons?

DR WEINER A quick question. Did you
di scuss using analogs to actually benchmark nodel s,
i ke a PA nodel.

MR. KESSLER: To benchmar k nodel s? Wl l,
we discussed it in terns of the quantitative
application. | think that we said that there are --
one thing that |I should nention is we said wherever
you | ook, wherever you turn around, there is a
pot enti al anal og.

The one that was presented by one of the
EPRI contractors tal ked about the partitioning of
radi onucl i des i n magma, and so you knowwhat is inthe
ash conponent versus what is in the nore liquid
conponent .

And where did he go? He went to the

snelter literature, the nmetal snelter literature,
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because you have got sl ag, and you have got the |iquid
phase, and you have got the right tenperatures, and
you have an ash conponent.

And there is lots of data out there that
he col | ected that gives an indication. That pronpted
MIt Levenson to say, oh, yeah, and there was once a
case where we had sone volatiles that canme out of a
particul ar storage system and we thought they were
going to go, and as it turned out, they played it out
all over everywhere. They never nmade it out.

And while that is nore subjective, it is
a process that you know that you want to include for
t he vol atil e conponents as part of a vol cani c rel ease
center.

So what we tal ked about for quantitative
uses, you need to design a very specific study and
know your boundary conditions very well, which is
oftendifficult todowth anal ogs, and quite honestly
that tends to be costly and keeps their broad
application dowmn. And that was tal ked a bit by DCE

CHAl RVAN GARRI CK: M ke.

VI CE CHAI RMAN RYAN: Just a qui ck add-on
qguestion, John. You nentioned a process related
anal og, and there is also tenporal analogs. | nean,

did you discuss that the short termanal ogs and | ong
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t erm anal ogs, and that kind of thing?

MR. KESSLER: Yes. | showed that one, and
my one pretty picture in not keeping up with Nye
County by any means, but we tal ked about that some of
them applied for certain time periods, and that you
can get certain information, and again, you have to
| ook specifically at what it is telling you about that
time period, but we talked a bit about that.

VI CE CHAI RMAN RYAN: Right. Thanks, and
could you just refresh us on the report and where it
is avail able, and when?

MR.  KESSLER: The report wll be
avail able, and we will put it basically outside our
firewall when it comes out, which | expect will be by
the end of Decenber, and | wll be getting paper
copies printedthat | will be sending to al arge bunch
of you.

VI CE CHAl RVAN RYAN: Ckay. | just wanted
to make sure that we could get a copy. That will be
interesting reading. Thanks.

MR. KESSLER: Absol utely.

CHAl RVAN GARRI CK:  John, | realize that
the workshop was primarily with respect to uses
outside the U S. But as you know, of course, the NRC

and DCE have bot h sponsored studi es at the Pi na Bl anca

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

124

anal og site.

MR. KESSLER  Ri ght.

CHAI RMAN  GARRI CK: Was there any
di scussi on about the results of those studi es and how
they are being used in the current PSPA?

MR. KESSLER: Not that | can speak to.
Abe van Lui k, you m ght want to tal k about that from
t he DOE perspective. | feared that | was going to get

this question. If youwant to tal k specifically about

how well aligned DOE is wth these general
observations, | amnot the guy to ask. That woul d be
Abe.

| can tell you that Abe did present the
real ly fine anal og work that t hey have undert aken, and
what we weren't able to see was exactly how that is
goi ng to be rel eased, because they are Rev. X and Rev.
Y on that. So maybe Abe can talk a bit about that.

MR VAN LU K Abe van Lui k, DCE. In
fact, we did do a prelimnary nodeling of the Pina
Bl anca sites, and what we | earned fromthat is that we
really lack information in the third to downward up
and down direction.

And so we drilled three bore holes, and we
are basically awaiting the chance and the funding to

fully analyze those cores. This will be part of the
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per f ormance confirmance activities, and basi cal |y t hat
will continue past the |icense application.

But we fully intend to take advant age of
all of the opportunities that are offered there. As
you know the NRC itself, the staff, has built an
alternative waste formdegradati on nodel based on the
i nformati on from Pi na Bl anca.

CHAI RMVAN GARRI CK:  Ri ght.

MR. VAN LU K:  And we hope to be able to
basically do some other things at Pina Blanca, and
| ooking at the signature of uranium and the water
going down and out. There is a fresh water well a
kil oneter away that shows no signature.

So we are looking into those kinds of
phenonmena to see what we can draw from that that
applies to Yucca Muntain.

CHAl RVAN GARRI CK:  Okay. Thank you very
much. Jim

MR. CLARKE: Just a quick one. John, as
you know, there is alot of interest in using natural
anal ogs for near surface waste managenent systens as
wel |, a nore forward-| ooki ng echo system ecol ogi cal
session and things of this nature. Did your workshop
get into that at all?

MR. VAN LU K: No, we did not talk

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

126

specifically about any near surface analogs in this
wor kshop.

CHAI RVAN GARRI CK:  Any questions fromthe
staff? Well, that's terrific. You have got us al nost
back on schedule. W do want to protect the schedul e
this afternoon. W are going to adjourn right after
t he session on stakehol ders interactions.

The committee is working on a coupl e of
letters and they are not far enough advanced that we
want to take the tinme to discuss themat this point.
W will defer that to our next nmeeting. W wll be
witing aletter on the preclosure safety assessnent
effort, as well as on the drift degradation issue.

There are a coupl e of other issues under
consi deration that we m ght want towite aletter on.
We m ght even want to wite one on the igneous panel
activity, even though it has not been asked of us at
this point.

And we are always interestedintryingto
i mprove the outreach activity of the commttee andthe
staff with respect to the public. And whether or not
we want to reflect on the experience of this tinme
around is something that we have yet to discuss.

But it may be sonething that we want to

wite about. So let's adjourn for [unch, and we wi ||
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(Whereupon, at 11:35 a.m,

recess was taken.)
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AFTERNOON SESSI|I ON

(12:45 p.m)

CHAI RVAN GARRI CK: Qur neeting will cone
to order. W have two rermaining itens on our agenda.
The first one has to do with presentations or comrents
from representatives of affected units of |oca
governnent; and the second one is stakehol der
interactions, and we have received a couple of
requests for people to nmke coments on the
st akehol der interaction section.

O hers that would like to do so, if they
woul d just contact one of us, we would certainly make
that arrangenent. | believe as far as the affected
units of | ocal governnment are concerned, we wi || start
with Irene Mavis from C ark County.

M5. MAVI S: Good afternoon. It is ny
pl easure to address the advisory commttee today. |
knowthat thisis thethird opportunity this year that
Cl ark County has had t o address you on vari ous topics,
i ncl udi ng performance confirmation, quality assurance,
and ot her key technical nmatters.

Today | amgoing to talk to you a little
bit about some other areas of concern for Cark
County, and nostly centered around many of the socio-

econoni ¢ studi es that we have devel oped over the | ast
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15 years.

Just by way of background, Cl ark County is
an area of over 8,000 square mles, and we are |ess
than 100 mles from Yucca Muntain, and we are the
fastest growing regioninthe United States, and have
been for nost of the last 12 to 15 years.

In 1963, t he popul ati on of Las Vegas or of
Clark County was 50,000 people. As of the 2000
census, our popul ation skyrocked due to all of our
gromh to over a mllion-and-a-half people, and here
in 2003, we are over 1.6 mllion people.

We have been growing at a rate of 5,000
per nmonth for the | ast 10 years, and we have a visitor
vol ume of over 36 million people annually. Any given
hol i day weekend, you can expect to see 200,000 to
400, 000 visitors in the Las Vegas area.

And it is easy to see why in O ark County
t he econom c engine that drives the econony of not
only our region, but in fact our entire State, is
tourism

Associated with that are the jobs that
come along with the gamng industry, and the
construction industry, and that is basically an
of fshoot of our tourist econony.

Yest erday, | was at a conf erence where our
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Fire Chief of dark County nade a presentation, and he
made an observation that there are nore hotel roons at
t he corner of Tropi cana Avenue and Las Vegas Boul evard
than in the entire city of San Franci sco.

So just at one intersection of our
internationally fanous Las Vegas Strip, we have nore
roons than many ot her major cities. One of the things
that we are concerned about, and that we have
i ncorporated into our soci o-econom c studies is this
whol e notion of stigma, and what the notion of a
potential accident at Yucca Mowuntain, or related to
transportation to Yucca Muntain, would do to our
| ocal econony.

And we have nmany studies on record and |
can certainly provide you with the details of those
studies, and the full studies thenselves if you are
interested as a conmittee in receiving them

One of the things that people don't know
about Las Vegas is that Cark County is really the
government that governs the Las Vegas Strip. The Las
Vegas Strip is not really within the Cty of Las
Vegas' purview.

So our econom ¢ base, our focus for what
drives the econony in our entire State is focused on

avery small areawithin Cark County that needs to be
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bal anced with our urban and our regional planning
needs, and interjurisdictional capabilities, and our
infrastructure support.

One of the other things that | wanted to
point out to the committee today is that because
cities within Southern Nevada are not designated as
affected units of | ocal governnent, nor are the Native
Arerican Tribes designated as wunits of [ ocal
gover nment under the Nucl ear Waste Policy Act.

Clark County has taken a | eadership role
and formed partnerships with those entities in order
to address and cover their inpacts, their inpact
assessnment, and their needs as far as public safety
prepar edness, emnergency nmanagenent capability, and
ot her governnent service needs.

W also have a nunber of studies that
relate directly to those rel ati onshi ps and cover what,
for exanple, woul d be t he needs of the Mbapa Tri be and
the Las Vegas Paiute Tribe, and also the City of Las
Vegas, North Las Vegas, and Henderson, and Mesquite,
and Boul der City.

One ot her inportant aspect that | would
like to point out tothe conmttee is that thereis a
| ot of conversation about transportation of highlevel

wast e shoul d never cone through the Las Vegas Val l ey.

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

132

It is a bad idea, and of course then C ark County
woul d not be affected.

One of the reasons that | |ike to point
out that Cark County is 8,000 square mles is that |
want to give everyone concerned the idea that C ark
County is not just the Las Vegas Strip. It is not
just the Las Vegas urban area.

It is not just Interstate 15 com ng
t hrough downtown. It is in fact a unique m x of urban
servi ce provi der areas and gover nance, and we have in
fact first responder status for the entire region.

Clark County has mnutual aid agreenents
with every city within Cark County, wth other
counti es surroundi ng Cl ark County, and al so wi t h ot her
St ates surroundi ng us.

So we have nutual aid agreenents wth
California, Uah, and Arizona. Should an accident
happen on the Ari zona si de of Hoover Dam C ark County
is there.

Shoul d a severe accident or incident in
San Bernadino County in California, Cark County is
there. So | want to |l eave you with the notion that it
is inportant to separate the transportation
responsibility from t he first responder

responsibility, because regardl ess of what routes are
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chosen to Yucca Mouuntain, Cark County is involvedin
a very significant way.

On final note that | want to |eave you
wi th, because this is sonething that hit the nedia
this week and the crash at the Nevada Test and
Training Range for Nellis Air Force Base, Nevada --
excuse me. Nellis Air Force Base operations do i npact
Cl ark County.

This week's crash occurred |l ess than 20
m | es away fromthe comruni ty of I ndi an Springs, which
is in Cark County, and Indian Springs actually is
across the highway from Nellis Air Force Base
property, where those kinds of tests do occur.

And so we have a vested interest in
nmonitoring the decisions of Nellis Air Force Base as
this project noves forward, and so we have very nuch
at stake in nmonitoring and weighing in on Nellis Air
Force Base operations as they relate to Yucca
Mount ai n.

That is really all | had today. | wanted
to just point out those key things, because | was not
sure if as a conmittee you had heard those aspects of
Clark County's program And | wanted to open up now
nmy presentationto any questions that you nay have, or

requests for additional informationthat | can provide
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to your staff.

CHAl RVAN GARRI CK:  Thank you very nuch.
Ruth, do you have any questions?

DR. VEI NER:  Yes, | have a couple. Do you
have some nunbers as to how many shipnments of
hazardous materials and gasoline, which is not
consi dered a hazardous material for sonme reason, go
t hough C ark County every year?

M5. MAVIS: | don't have that information
with nme today, but | can certainly provide themto the
conmittee.

DR VEI NER: I think it would be
instructive. | nean, | can appreciate your problem
wi th t he energency pl anni ng, but we are tal ki ng about
accidents with materials where you need a first
responder, and all the first responders, as far as |
know, have HAZMAT trai ning.

M5. MAVIS: W have a certain anpunt, and
we do have a certai n amount of capability, but what we
have done is look at the gap between what we have
today for what we are dealing with today, and what we
woul d deal with respect to any potential shipnments to
Yucca Mount ai n.

We based those studies because we don't

have anything like a record of decision that talks
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about a preferred node for now W know that the
final environnental inpact statement talked about
rail, but the assunptions that we used at the tine
that we did those studies was that it would be a
nostly truck scenario.

So all of the nunbers that relate to gaps
in preparedness and energency managenent, and
energency planning, and what would be needed for
personnel and training, and those sorts of things, are
based on nostly the truck scenario.

And as the DOE conmes forward with nore
concrete plans related to transportation, those
nunber s coul d change and t he i npact coul d certainly be
| ess should they cone forward with another solid
scenari o.

But certainly | woul d be happy to do that
research, and our energency managenent office for the
county does keep track of those. So I can get them
fairly easily.

DR. VEINER: It would be also interesting
to get nunbers on how well prepared you think C ark
County is right nowto handl e energenci es wi th HAZVAT
by rail, and hazardous materials by truck, and
gasoline --

M5. MAVIS: | can get you those nunbers
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with no probl em

DR. VEI NER: And ny ot her questionis that
at the rate with which you are growi ng where i s your
wat er going to cone fronf

M5. MAVI S: Wll, that is an issue
certainly of grave concern. W are in a drought
condition right now, and we have enployed in Cark
County and i n the various municipalities within d ark
County, we have enployed drought neasures through
ordi nances and t hr ough enf or cenent and conservationto
try and shore up our water resources.

| know that our water district is in
negotiation with other communities, other States, to
try and reallocate the water that cones out of the
Col orado Ri ver, which is our main source of water.

And we are al so | ooking at inproving our
ground water strategies to nake that resource stretch
as well. So, yes, it is a problem and our current
capacity allows us to grow out to 2035, and beyond
that, we coul d be i n sonme serious trouble with respect
to water.

DR. VEINER And ny final questionis if
people are really so concerned about Yucca Muntain
that it provides the stigm, then why are they novi ng

here at such a rate?
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MS. MAVIS: | think it is because of the

quality of life that is provided today, and a | ot of
the people that we talk to, no matter how old they
are, or what position they have in the county, and
even in our devel opnent comrunity, they see this as
sonmething that is far in the future for their nornma
time frame.

For a honme builder, 2010 or 2015, when
shipnents are likely to start, seems very far away.
For people who are of retirement age, or advanced
seni or years, and they don't even think they will be
exi sting when the shipnments start.

Soit isvery easy for themto say that it
is far enough inthe future that I don't have to worry
about it today, and because of our strong econony in
ot her parts of the country, and job opportunities, and
soneti mes people see this as their | ast best hope for
a good quality of life and continue to nove here at
5, 000 people a nonth.

CHAI RMAN GARRI CK:  Thank you.

M5. MAVIS: Thank you very rnuch for your

CHAl RVAN  GARRI CK: Well, wait just a
nonent. We might have some nore questions.

M5. MAVIS: Ckay.
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CHAl RMAN GARRICK: | did want to ask one

or two questions. One was that given the rapid growh
of the county what | egislative activity has occurred
in the |last few years, or nonths, or whatever, that
woul d i npact sonething likethetransport of hazardous
materi al through the county?

M5. MAVIS: Are you referring to State
| egi sl ation within Nevada, or --

CHAI RVAN GARRI CK: Wl |, | egislation that
woul d certainly affect C ark County. It could be
either local or State.

M5. MAVIS: Well, there are a couple of
different levels. Oneinterestingthingthat occurred
in this last Congressional, and in this current
Congr essi onal session is that the House put in sone
appropriations bill for energy and water, andreferred
to sone very specific transportati on deci sions.

One of which was to nmke sure that
transportation did not occur through what the bill
referred to as the Las Vegas Metropolitan Area. | am
not really sure what that area nmeans to sonebody in
Washi ngton, D.C., but that is a designation that does
not really even exist here locally.

There are sonme ot her designations of the

sout hern Nevada region, and so | amnot really sure
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what that woul d have done for us had that |anguage
remained in the bill

Utimtely the | anguage was renoved, and
t here were sone pieces of |anguage in that bill that
woul d have benefitted, for exanple, Lincoln County,
and Nye County, and all of the |language related to
specificswithrespect totransportati on were renoved.

For the last three years or so | anguage
i ke that has been sort of popping up, and not at the
urging of Clark County, but | think on behalf of the
Menmbers of the House trying to help the decision
maki ng process along and trying to narrowt he focus of
t he transportation.

So | don't know what is going to occur
from the Congressional side of things. The Senate
doesn't normally put Ilanguage in that in their
appropriations bills, and so we keep a wat chful eye on
what cones out of the House every year.

This year was the nost specific. As far
as State Legislation, Cark County actually did a
report that | ooked at State |egislation across the
country with respect to transport of high |l evel waste
and hazardous materials, and | certainly can provide
that to the commttee as well.

Wthin Nevada, there was very little

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

140

because of the very pressing subject matter of the
state of the econony, and nedical nal practice, and
some other very hot issues at the State Legislature
this past year. Yucca Mountain didn't receive a | ot
of attention.

In previous years, the last 2 or 3
sessions, there were sonme attenpts at providi ng sone
gui dance or support to the DOE' s effort to focus on a
nostly rail scenario to try and designate certain
routes and those efforts were not successful in our
State | egislature.

CHAI RVAN GARRI CK: Do you have any direct
evi dence with either businesses noving into the area
or people noving into the area that the Yucca Mountain
proj ect has had an i npact on their enthusi asmtowards
noving to C ark County?

M5. MAVIS: (ccasionally, we get reports
fromrealtors or people in the devel opment comunity
t hat people ask about it. They wonder where the
routes are going to be, and they wonder how cl ose to
a potential route they m ght be.

As soon as t hey hear that routes have not
yet been sel ected, they are nore at ease about it, and
agai n because it is a decision that seens far off for

many peopl e.
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We have had occasionally calls to our
office about that topic, and also questions from
busi nesses about what is happening, and where is it,
and so | don't have a | ot of concrete data about that
because O ark County has not go so in depth into that
guesti on.

But we do have contact regularly with the
Nevada Devel opnent Aut hority, for exanpl e, and when we
talked to them a year and a half or so ago, they
reported to us that that was not usual ly a question or
a concern for businesses noving i nto Sout hern Nevada.

So that was good news for us, and so far
that the | atest | ook that we took at property val ues
and the real estate market, and al so t he devel opnent
community. So far the decisions that have been made
on Yucca Mount ai n have not i npact ed peopl e' s deci si ons
to buy property or invest in real estate.

CHAI RVAN GARRI CK: Now, when you get a
request for information on Yucca Muntain do you
attenpt to present information packages that have
mul tiple views?

M5. MAVIS. Yes, we do. In fact, one of
the things that we have done is that on our website,
we list all of the maj or stakehol der groups related to

the Yucca Mountain project, including the NRC the
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Depart nent of Energy, and the other counties, and the
State, so that people can get a variety of views.

We al so provide information that allows
themto assess our reports for thenselves. W have
fact sheets, and we direct themto the Departnent of
Energy for questions that we don't feel confortable
answer i ng.

And we al so work with the Departnent of
Energy 4 or 5tines a year to do a joint tour of Yucca
Mountain, and so citizens or folks within the Cark
County Covernnent are City Government who are
interested in taking the tour, we work together to
provide joint information in that venue.

CHAI RMVAN GARRI CK:  Very good. Any ot her
questions from the staff? Anybody? W really
appreci ate you comng in and giving us this briefing.
It was excellent, and we hope to see you again.

M5. MAVI S Thank vyou. Absol utel y.
Anytinme you invite me, | will be here. Thanks.

CHAI RMAN GARRI CK:  Thank you. Thank you
very much. We are still in the session in our agenda
that is with respect to affected units of |ocal
government. | don't have any other names, but | am
open to suggestions. W are having a followon

sessi on on stakeholder interactions, and if we don't
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have representatives fromother -- okay. W do have
one nore. Sally, are you going to speak on behal f of
an affected governnent ?

M5. DEVLIN  You had better believe it.

CHAI RVAN GARRICK:  All right. Go right
ahead.

M5. DEVLIN:.  Thanks, M. Chairman, and
menbers of the board. | am Sally Devlin, from
Pahrunp, Nevada. And | don't see anybody here from
our |ocal governnent, but of course | am very well
versed in this.

| don't know if you are aware, but there
have been two neetings, and there will be anot her one
on Decenber 3rd, with Lincoln County, Esnerellda, and
Nye Counties. They net two weeks ago Sunday at the
airport, and there was a prior one.

Now, t hese neetings agai n of course are on
transportation. And, of course, no one was invited,
but they got caught, and that's why | know about the
third one going on, because Mke MHaney from
Esnerell da County is the secretary of the group.

These were not open to the public. They
were open to two of our conm ssioners, and | believe
one commi ssioner fromLincoln, and | think there are

only three in Esnerellda, and | amtelling you these
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t hi ngs because this back door stuff is going on all
the tine.

And when t he public finds out about it, we
yell and scream As a result, at our conm ssion
neeting on Tuesday, all of the Comm ssioners go to
t hese neetings and they will be public.

Now, the reason that it is so disturbing
is Nye County has just fornmed a -- you can al nost say
a CAB group to talk about the test site, and not so
much Yucca Muntain.

And you will hear later in the next item
on the agenda regardi ng the stakehol der agreenent,
t hat nost peopl e don't know t he background as so many
of us do, and | have been onthis to tell peopl e about
this for over 10 years, and | grew up in it, and |
went back to school for it.

And what bothers me the nobst again is
public information. W are seeing, particularly with
transportation, CPP's witten by Nye County which are
totally unacceptable. And not only did they have one
accepted by the Conm ssioner, they plagiarizedit for
t he next 3 years.

So t hat nobody seens to be wat chi ng what
is going on, and nobody seens to be accountable,

particularly in Nye County, and you know t hat we have
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many maj or probl ens there.

But one of the things that | think is the
nost inportant thing is the announcenent of the
neeti ngs. Nobody knew and nobody knew in Nye County,
except that | got an invitation from Washi ngton and
i nformed the worl d about | ast week' s neeti ngs. Nobody
got that invitation.

| did of course get this one, and of
course the 23rd and the 30th. And what is inportant
tome againis howis this presented to the public for
informati on as to when the neetings are so that we can
pl an our I|ives.

| had a neeting yesterday, and so of
course | could not be here yesterday. But | amj ust
saying that we want this information. None of this
shoul d be hidden, and it has been hidden. Lester
Bradshaw i s supposed to notify the comm ssi oners, and
of course he doesn't. He didn't know about | ast
week' s meeting.

So sonet hing i s wong communi cati on w se.
Now, let's get into the noney business, and that is
the funding on particularly transportation, and | am
addressing this to you, Ruth, and that is that we have
had 87,000 (sic) transportation plans proposed.

The npbst recent one occurred at the CAB
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nmeeti ng, whi ch was hel d i n Pahrunp, regardi ng the WH P
shipnents. Now that is high | evel waste and | know
that it has nothing to do with Yucca Muntain, but
because the Governor of California said no, this
shipnment will go an extra 400 miles fromthe test site
t hrough Tonopah, and so on, and through Wom ng, and
then to Carl sbad.

Now, on t he high |l evel waste shipnents, we
have no i dea how, what, or why. And | have rem nded
this board for 10 years that H ghway 99, our only
intrastate highway in all of Nevada, is a nine hazard.
There is none higher.

And 160 is a 7, and so that we are tal ki ng
about what is really going on. | just did a report
for INDA, and it went to NEPA, regarding the w deni ng
of Rai nbow. They want to nake it eight |anes to I-15,
and still remaining two | anes to Pahrunp.

That is not only an unbal anced hi ghway,
but if anything ever happened to 95, they woul d have
to use 160. W have no energency preparedness, and we
have very fewfirenen, and we have enor nous di st ances,
and | always give statistics.

The test siteis 1,370 square mles. Nye
County is 18,300 square nmles. So you can conpare

sizes. They are enornmous. | don't care how you cut
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it and what you cut it with, and so on.

And, of ~course, there is no rail
transportation, and the reason that | got into this,
and John can renenber, is that | said over ny dead
body will you put a railroad through Pahrunp when t hat
was the only one proposed.

And t hat was fromJean, down Sandy Val | ey,
down through the Longschmtt 1line, through Ash
Meadows, and then up to Amargosa. So now that is
el i m nated, and t he ot her one nowcrosses 160 and goes
up on the flood plane Flat Fan, and over the
nount ai ns.

So not only were we not considered on
these plans -- the Carlin Plan, the other plans, and
so on, and even though | have seen topographi c maps
that cost a quarter-of-a-mllion dollars on all these
pl ans, there is nothing discussed -- and | do nean
not hi ng -- regardi ng t he fundi ng, regardi ng energency
pr epar edness, regar di ng communi cat i ons, and
particularly tel ecomunicati ons.

In our last legislature, | proposed
t hrough Senator Rajeo a broadband bill and that was
$300 or $400 mllion that PUC coul d have gotten for
this. Well, you know that our |egislature was a ness

wi th taxation, and so nothing went through.
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We are going to continue to propose that,
home security and what have you, and these are the
things that are inportant to the public, and we have
not hing. W have nothing here in Nevada.

Now, | respect Las Vegas, and Mayor
Goodman' s attitude, because of the 2 m|lion peoplein
Las Vegas, and t hey have enor nous probl ens t o sur nount
over the years, everything fromtransportation, water,
you name it, but we also have the sane thing in Nye
County, and Nye County unfortunately, which contains
this entire ness, is not even considered.

In your press releases, it is always 90
kilonmeters from Las Vegas, 60 mles, or whatever
Never in Nye County, and | do thoroughly want to
protest this, because you are not only insulting us
40, 000 i n Pahrunp, but the entire 18, 300 square m | es
of Nye County.

So you are getting a picture of pubic
relations, and that is one of the things that | am
here for today, is to say that | really feel that you
are extrenely remss in not including Nye County,
Esnerel | da County, Lincoln County, and of course maj or
friends in Cark County, because no secret neetings
shoul d be held, and we should all get together.

And one of the reasons that they are not
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getting together is because there is very little
comuni cation. Qur county seat is 200 mles fromus
in Tonopah, and we do not have teleconferences,
because we don't have the intracomunications.

So you see that one of the nmajor problens
that | just nentioned is that on any transportation
schene, whether -- and | have tal ked extensively with
the railroad engineers, and if you were at the | ast
NWRB neeting, | proposed to the new head of
transportation, and | married the tw railroad
engi neers, who told ne that it would cost $4 million
amle to put a railroad in.

We are tal ki ng kingsized nunbers any way
you look at it. So we have all these things to | ook
at, and | love to comrunicate with you because you
al ways, and especially John, as he is ny pal, and he
al ways gets stuff back to me, and we do need this
i nt racomuni cati on.

We do need to know what is going on, and
of course everybody wants top dollars, and at this
poi nt nobody knows any program You just heard the
Nye County presentation on the wells. Sonewhere in
this mountain, and John knows that | have studied
vol canol ogy and that will be my next thing, and that

is that those wells at Lathrop wells go up to 360
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degrees C.

So isn't there a volcanic |ake or
sonet hi ng underneath there? You know, you don't hear
t hese things. W do because this goes back to 2000
when Ni ck St el azel er (phonetic) was alive, anddrilled
themoriginally.

Sothereis alot of background stuff that
we have. All of ny information, | would have a room
this big full of stuff. It goes to UNLV, and | have
the 20, soon to be the 40 foot shelves, with the
hi story of Yucca Mountain in it since the day really
that it started in the early '90s, wth John
Count | and, right?

CHAl RVAN GARRI CK:  Yes.

M5. DEVLIN. So we go back a |ong way.
But I am just saying that it has got to be public
information. No secret neetings between counties, and
certainly comruni cati on cooperationw th anythi ng t hat
we can do with Cark County.

Pahrunp i s 40, 000 t oday, and we are goi ng
to plan, and we have it in the works, for 120,000
people. Now, in conparisonto any super fund site, we
don't exist. But in our mnds, we are terribly
inmportant. And that is about it. Do you have any

guestions regarding transportation, or highways, or
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anything like that? As you well know, we have no rai
lines.

CHAI RVAN GARRICK: | don't know. Do you
have any questions?

DR. WEI NER: How do you handl e acci dents
wi t h gasol i ne trucks and hazardous materials now? Do
you have any kind of first responder systenf

MS. DEVLI N W do have a small first
responder system We have sonething like -- as you
know, Nevada works in a different manner than nost
States. The only agency on call 24 hours a day in the
entire State of Nevada is the H ghway Patrol

So any accident that happens, be it
hazardous or radioactive, or jus plain chem cal
spills, the |l ocal sheriff or whoever, we are cl osest,
and we are the first responders to the test site, and
| include Yucca Muntain on that.

And as aresult the local sheriffs nust go
out and go to the accident, and wait for the Hi ghway
Patrol to come. Then the H ghway Patrol does what ever
the Hi ghway Patrol does, and then they submt a
report, which goes to the Departnent of Motor
Vehi cl es.

And sonmewhere in one departnent of the

Depart nent of Motor Vehicles, the H ghway Patrol man's
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report is |looked at, and the Mdtor Vehicles' person
decides the claim So it is ridiculous, antiquated,
and very slow, and not nice.

W have had sone serious accidents,
particularly with hydrochloric acid and so on, where
our highway has been closed. W were up at a |abs
thing in Carson City in '99, and 95 was cl osed for 18
hours because of a diesel gas spill.

That is 18 hours, and | don't know where
you all are from but | think you are far nore
civilized than we are. So this is a major problem
And did that answer your question?

DR. VEI NER: Yes, thank you.

M5. DEVLIN. We have none. Thank you
Any ot hers?

CHAI RVAN GARRI CK: W al ways appreci ate
heari ng fromyou, Sally. Thank you. Please introduce
yoursel f and your affiliation.

MR, ELZEFTAWY: My nane i s Atef El zeft awy,
and | am an i ndependent worker, but | amhere to say
a couple of words for nyself, and a couple of words
for the Las Vegas Paiute Tribe, and nmaybe sone ot her
tribes in the southern part of Nevada.

First of all, | think I would like to

t hank you for you guys hol ding the neeting here in Las
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Vegas, and | think it would be nice to have a little
bit more visibility for it. | just |earned about it
t he ni ght before |ast night.

So there is a conmunication problem |
t hi nk, but ny personal comment is really to the Board
with regard to the technical issues for the | ast year
and a half or so. | thought | could digalittle bit
deeper into the program

And since | am a hydrogeol ogist, to be
honest wi th you, ny personal views with regard to the
unsat ur at ed/ saturated zone, hydrogeol ogy, and wth
regard to the information that the Departnment of
Energy has generated so far for the [ ast 20 years,
think I agree with sone of the NRCstaff that we don't
have enough information yet to tell us or to give us
a good understanding on how the unsaturated zone
hydr ol ogy or the sat urated zone hydrol ogy, inaddition
to the transportation, that it would really give us a
handl e on what is going to happen for this 10,000
years of ground water flow busi ness.

And i ncl udi ng usi ng the nodel ers and al
of that, and sotone |l think withthis issue, | think
the jury is still out. The point that | really wanted
t o make on behal f of the tribe is, nunber one, | think

that the board and especially the chairman needs to
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understand that the Native Arerican tribes are -- call
it a sem -sovereign nation.

There are nations in trust funds, or they
areintrust with regard to the Congress, and as such
they need to be invited, and they need to have the
position of a government-to-governnent relationship.

The way that they have been treated for
the last 10 years probably, especially with the
Department of Energy, that we don't see any
conmuni cat i on

And | think, Ruth, yesterday said
sonething with regard to comunication with the
public. The Department of Energy basically has not
treated the tribes, especially herein the west, with
regard to being equal partners, and to either provide
themw th the nmeans t o understand what the project is
all about, or to listen to their concerns.

| thank the Commi ssioners, Merrifield
especi al ly, and t he previ ous Chai rman, for com ng here
to Las Vegas and neeting with us, and as a result of
that 2 years ago, a consultation, the NRC people held
a neeting with about 15 tri bes about 2 or 3 weeks ago,
and they listened to their views and so on, and |
think that mght be helpful for you to see the

transcript of that neeting or to hold a neeting by
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your sel f.

And it would be closed to the Native
Anerican Tribes in this area to solicit their views
with regard to this program As a result of that
nmeeting, | think nost of themare concerned about the
transportation i ssues, especially with regard to the
period after 9/11.

And every one of them was surprised, ne
included, with regard to who takes control of the
transportation of these materials as it |eaves the
nucl ear power plant and cones here to Yucca Munt ai n.

And | was surprised by hearing one of the
NRC | awyers that only the Departnment of Energy will be
in charge of that. The NRC will make sure that the
package, or the waste packages, is well packaged and
S0 on.

But the trust and t he regul ati on goes back
to the Departnment of Energy, and that raises alot of
concern with regard to the tribe's point of view So
| thank you for listening to ne, and again | invite
you, and | understand that the Chairman |lives or has
a house in St. George cl ose by here, and so naybe t hat
will be a good chance for you to stop by here every
once in a while and have a closed neeting with sone

tribal chairman or sone chai rwonen, or whatever, to
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listen to their point of view, because | think this
issue is heatingupwiththemwithregardto the Yucca
Mount ai n, especially with regard to transportati on.
Thanks all | want to say. Thank you very nuch.

CHAI RVAN GARRI CK:  Thank you very much.
We do have a question or two.

MR. BAHADUR: | n you opening remark where
you were thanking the conmttee to hold the neeting
here, you nmentioned that you wi shed that there were
nore visibility and that there were sonme conmuni cati on
probl ens.

| was just wondering if there was a
speci fic comuni cati on problemthat you encountered
when we were noticing this neeting in Las Vegas, and
i f there were sonme specific suggestions you woul d want
to make to inprove those?

MR. ELZEFTAWY: Well, working with sone
tribal menbers and sone tribes in Arizona and Nevada,
and California, you have got to understand that there
is adifferent culture and a different systemthere.

I f yousend aletter tothemsayingtribal
| eader, that letter probably just went to beyond the
sun, beyond the solar system You are lucky if you
are going to get it back.

So if you send a letter to sone of the
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tribes' people, you need to be very, very specific,
nunber one, to who the letter is going to go to. Say
the tribal chairman and list his or her name.

In addition to that, | think you need to
send another letter, with the sane content, but
another letter to the tribe people, ei t her
envi ronnent al program nanager, or even the counci
menber, or whoever is in the tribe.

So you get sort of two letters and one of
themw || arrivetothetribe. Sone tribal people are
-- yes, they have a Post Ofice, and they have an
address, and sonetinmes mail takes a long tinme to
arrive.

So that is really ny basic point. The
second point is that as to the contact, as tribal
people, | have seen it during the last 10 years that
they refrain fromdealing with me and you. They need
to deal with either the adm nistrator of that agency,
the EPA, or the Secretary of Energy, or the Chairman
of the NRC.

They basically do not relate to t he peopl e
i ke nme and you down there. |If you send a |letter and
you sign it, that letter has probably gone sonepl ace
el se.

The government t o government rel ationship
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issue is very, very difficult, and if you need a hint
for that, you need to | ook at the exanple of Region 9
US. EPA on how they handle the governnent to
government consultati on between the U. S. Gover nnent
and the tribe, and I think that woul d gi ve you a hi nt
on that. So that is all that | can say.

CHAI RVAN GARRI CK:  Thank you. | think we
have anot her question. Ruth.

DR. VEINER: Sher actually asked it.

CHAI RVAN GARRI CK:  Any ot her questions?
| guess that's all. Thank you very nuch. W always
enj oy hearing from you.

MR ELZEFTAWY: Thanks.

CHAI RMVAN GARRI CK: Now unl ess we have any
ot her representatives that wi sh to speak on behal f of
| ocal governnent, | think we will nove directly into
t he stakehol der interaction session.

And | have two nanes that have been
brought to ny attention of people who would like to
make comments, and of course others are wel cone, and
they are Judy Treichel, and Don Shettel. So, Judy,
since | got your nane first.

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

briefly about the performance confirmation program
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that we had hoped to see, and a lot of the
presentations that you had earlier in the day about
t he vol cani smwor k, and sone of the county work goi ng
on in Inyo and Nye County, | don't believe fall into
or should fall into a confirmation basket as |
menti oned before.

And up until this nmeeting when we sawt hat
bar graph that was shown yesterday about KTIs
remai ning to be done, two of those that cone in quite
a while after the license application date was to be
on vol cani sm

That was not nentioned yesterday. They
mentioned work on C-22, but | don't know if that has
changed or if it is still out there, and it just did
not get mentioned, but | think you should check into
t hat .

And | really think that you shouldclearly
set yourself sone guidelines as to what you believe
confirmatory work i s and what you bel i eve new work or
work that should be fed into a TSPA that would
acconmpany a |license application would be.

| al so take exceptiontothe termthat was
used yesterday when it was tal ked about a dose bei ng
frequency wei ghted. There are doses given that are

nodi fied by either frequency or probability, and I
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know that you and | have gone around and around on
this, John, because this falls into the risk-inforned
stuff.

But | think that if you want to be
transparent with the public that you need to say what
a dose is. |If you have a volcanic event that hits a
repository, it would result in a dose of.

And t hen you can foll ow up by saying this
is very unlikely to happen, for that reason, for the
work that we do, we consider it as a risk and we
nodify it by its probability or by its frequency, or
what ever .

But | just think it is m sleadi ng when you
use a termthat is weighted or nodified by either
frequency or probability. | also think that once
again it is inportant to nmention how the design is
still evolving and changing, and in very big ways.

And you still see things |ike when Mrk
Board was st andi ng up and tal ki ng about the newlining
that they have to gointo the tunnels, and at the sane
time today there was still tal k about backfill when it
comes to sonething el se.

And t hese are huge changes. There was a
di scussi on about retrievability yesterday, and Ruth

had nmentioned that this could be rather conplicated.
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We have said that all along, and we woul d probably
demand or try to dermand that there be sonme sort of
denonstration of the ability to retrieve.

And | have never heard t hat suggest ed t hat
they would to that. It is usually just very quickly
in one sentence determned to be the opposite of
enpl acenent, which it is not, or the reverse.

As far as the various netals that are
goi ng together, that is still changing. Each neeting
we find that there are different kinds of netal s that
will be in contact with each other, and Ruth al so
yest erday nmenti oned t hat she t hought t hat t here shoul d
be tests done on the whole system and that's true.

When you have various netals and you
suggest that there is heat involved in those things,
there should be tests rather than on each specific
little thing on a systematic basis, because as DCE
t al ks about unknown unknowns, those perhaps coul d be
sonehow -- either the nunbers of those reduced or
somet hi ng

There has been a lot of talk about
econom c i mpacts, and | knowt hat there were questions
asked of Irene, and there has been the perception or
the stigma nentioned, and in Nye County at the dairy

works, it is unfortunate that Ed Goodhart was not
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there, but he has already run into this, and it has
gone past a perception and a stigm.

I nthat he went into the bank because t hey
would like to do a force dairy or a | arger operation
out there. He has dealt with the banker out there for
years and vyears, and they have a very good
rel ati onshi p, and he has got excellent credit.

And for the first tinme the banker told him
that the kind of loan that they had gotten before
woul d not be avail able now. He would have to be
completely paid off by the year 2010, and it was
directly tied to Yucca Muntain.

So | think that is something that is no
| onger in just the possible real mof possibility, and
that it isareality. You should also note that many
of the Native Anmerican representatives that would
usual ly be here are not here today because there is a
| arge neeting of NCAI in Al berquerque, New Mexico,
ri ght now.

So many of the tribes are there, and |
know that there is an attenpt by the Western Shoshone
and per haps sone of the Paiutes, as | amnot sure, to
come up with an anti - Yucca Mount ai n resol uti on at t hat
neet i ng.

The question al ways conmes up about ot her
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hazardous naterials that are on the road, or possibly
gasoline, and | don't think it should ever been
consi dered to be one or the other that you deal wth.

VWhat we | ook at here, and what nostly
comes up, is that if you introduce high nucl ear waste
that you could very well have a conbination of the
two. So if you have a gasoline truck out there and
you have an incident that involves that with a waste
truck, then you have the neans to distribute
radi onuclides, and i f you have a breach of a cani ster,
you woul d have snoke and fire that could carry that
al ong.

As far as the legislation that is in
pl ace, as you certainly know the State has |aws
opposi ng the storage of waste in the State, and the
City of Las Vegas has an ordinance nmaking it a
crimnal offense to drive nucl ear waste i nthrough and
tothe city limts, and many of the things having to
do wi t h emer gency response and ot her thi ngs that woul d
have to be dealt with as aresult of this, because DCE
does not take stigma or perception at all seriously,
many of us both as citizens and as local units of
government, believe that there is an unfunded nandate
her e.

And that they are expected to protect
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t hemsel ves and t ake what ever nmeasur es have to be t aken
out of their own funding in order to dothis. Andto
finish wup, you talk very often about public
i nteractions.

We right now are having essentially a
ground war with the NRC because there are secret
neeti ngs goi ng on between the NRC and t he Depart nent
of Energy right now

There is a neeting this week and there are
two nore planned, in which they allow no observers.
That has never happened before, and | don't believeit
shoul d happen now, and | think that before the NRC
does any nore tal k about wanting to invol ve the public
and wanting to have an open and transparent program
you shoul d make an advisory letter to the Comr ssion
advi sing agai nst this sort of thing.

There is absolutely no basis for the NRC
and the Department of Energy to be neeting secretly
and to not allow observers. That's it. Thank you.

CHAI RVAN GARRI CK: Thank you very nmuch
Ruth, do you have any commrents?

DR VEI NER:  No.

CHAl RVAN GARRI CK: M ke.

VI CE CHAI RVAN RYAN: Judy, would you

explain this. You nmentioned that there were secret
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neetings and there was one this week. Could you be a
little nore specific onwhat it is, or where it is, or
what the schedule for it is so that we coul d get focus
on that a little?

M5. TREI CHEL: There is a neeting all
during this week which is tal king about at the DCE,
and maybe we have a better answer on that.

CHAI RVAN GARRI CK: M ke Lee.

MR. LEE: M ke Lee, ACNWstaff. The NRC
has deci ded to conduct an i ndependent QA revi ew or an
assessnent of sel ected anal ysi s nodel reports that the
DCE has put together, and it i s nmy understandi ng t hat
followng a judgnent fromthe NRC s Ofice of the
General Counsel that a decision was nade that the
i ndependent QA assessnent or audit, or however it has
been characterized by the NRC Staff, would not be
subj ect to public observation

However, it is ny understanding that the
NRC intended to conduct a public interest neeting
prior to the conduct of the QA evaluation. It is also
my understanding that after the QA evaluation is
conducted that there will be a public exit neeting
that the NRC will conduct with the DOCE.

M5. TREICHEL: The first notice that cane

out did have a first hour that was supposed to be open
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to the public, and they have since changed that and
that is not allowed.

They now say, yes, it is about QA and it
is al so about quality and effectiveness of AVRs, and
they say that they would be doing a report of the
nmeeting at sone future date, probably in the spring.

But one of the very nasty parts about this
whol e thing is that they are considering whether or
not they should revise the policy for having a neeting
like this.

And t hat consideration, and any revision
or new policy to allow what is actually going on now
woul d never be deci ded upon until these neetings are
all over. So that is really quite ridicul ous.

MR LEE: Right. Well, |I can't speak for
the advisory conmttee nor the NRC staff. However,
the on-site rep may have nore information about the
evol ution of that policy if you will. | can't speak
toit.

M5. TREI CHEL: well, if you want any
public trust and confidence, do not treat the DOE as
t hough they are already a licensee. That is areally
bad thing to do for an already skeptic public.

VI CE CHAI RMVAN RYAN: Judy, | appreciate

the detail, and that has helped ne to understand
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specifically what we are tal ki ng about, and I wanted
to learn about that. Thanks.

M5. TREI CHEL: Ckay.

CHAI RVAN GARRI CK:  Rut h.

DR WVEINER: Thisis alittle bit off the
topic of your talk, but it is sonmething that we have
been di scussing, Judy. | have attended a nunber of
neetings in Las Vegas, and during the day, and day
into evening, and evening neetings, one of the
problens that we face is that we never get very nany
menbers of the public.

And | was wondering if you as a nenber of
t he public could give us any suggestions as to howto
get nore public, nore people, involved in these
nmeetings. | would very nuch to have liked to have
seen this room full of people, and | do understand
havi ng done this nyself for a nunber of years, | do
understand that it isdifficult for people to get away
during the working day.

But we have had t he sanme experience inthe
eveni ng that we have eveni ng neetings, and all Kkinds
of different venues, and they are poorly attended
al so. So do you have any suggestions as to what we
can do to get better public attendance at these

neet i ngs?
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MR. LEE: Bef ore Judy answers, | would
just liketonote that in preparation for this nmeeting
t hat we gai ned access to the high | evel waste standard
distribution list, which includes 103 organi zati ons
and entities, including Native Areri can organi zati ons,
and issued or prepared a form letter if you wll
inviting and making them aware of the neeting, and
inviting themto participate.

In addition to that, we took out an ad in

the | ocal paper, | think the Las Vegas Journal, | ast

week for 2 days. |In addition to that, we al so post
our agenda on the NRC website. W have received sone
recommendati ons on how to make the Nevada neetings
nore transparent in that regard, but I will let you
answer now.

DR. VEINER. Thank you, M ke.

M5. TREI CHEL: | woul d guess overall that
one of the jobs that the task force that | amwth
does and that i s unusual or different fromother grass
roots organi zations as we are a |iaison group.

| amin these neetings, and | amin the
t echni cal exchange neetings, and I amin all of the
bureaucratic neetings that go on. | am then in a
position to cone back either to wite a report or to

answer questions for people who are not here.
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Everybody sitting in this audi ence nost
likely, and certainly you up there, are paid for their
time to be here or certainly paid expenses, or per
diem or whatever.

And | don't think you can expect the
public to do that, and we are comng into our 17th
year of this. So it is a very difficult thing to
expect people to cone to these neetings.

| don't expect for these neetings to be
wel | attended, but there is absolutely nothing that
you can tell the public that they can do to make a
di fference. As you know, Nevada i s about at any gi ven
time between 75 to 80 percent opposed to Yucca
Mount ai n.

There i s absol utely nothing that they can
tell you or that they can tell the Departnent of
Energy that changes anything, and that gets their
poi nt acr oss.

And for years they have been in a position
where if they want to say yes, yeah, we like this
i dea, they are welcomed in. There is no ability to
say no. So | would suppose that the public is
probably keeping their powder dry and waiting to see
what happens and when there is a possibility for

taking this thing on.
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And there <certainly 1is not during
licensing, and that's a very cl osed process, andit is
avery difficult one. So nost of themare | ooking at
the |lawsuits.

But until there is a way that it means
sonmething to conme to a neeting and that you can
actually get your opinion respected and have people
understand that if you live here and you don't want to
take this risk, and you have not bought on to this,
and you do not approve, that you can get it to go
away, then why woul d you cone?

CHAI RVAN GARRI CK:  Thank you. Thank you
very nmuch. Don Shettel

MR. SHETTEL: I am Don Shettel, a
consultant to the State of Nevada, Agency for Nucl ear
Projects, and | have one comment and an observati on.
And | apol ogi ze, but I am going to take you back to
t he techni cal aspects of this nmeeting, as opposed to
t he previ ous speakers.

My first comrent regards natural anal ogs,
especi ally archeological ones, and perhaps this
applies nostly to netallic artifacts, but the one
reason that artifacts are found in the first placeis
t he environnent that they are in.

And specifically | amreferring to a very
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| owt enperature environment, and usual |l y very close to
t he freezing point of water. And the other aspect of
this environment is that it is relatively dry,
especially if you are | ooking at the fl oors of caves,
or rock shelters, where a lot of things are found.

But when you get to Yucca Muntain, we
have really atotally opposite situation. That is, we
have a fairly aggressive environnent. W have a hi gh
tenmperature, and it is going to be above boiling for
a relatively | ow period of tine.

And it is going to be as wet, and as
noist, and as humd as is allowed by tine and
tenperature. Sothat inpliesthat if you are goingto
try and conpare natural anal ogs with Yucca Munt ai n,
you are not conparing appl es and appl es, but you are
compari ng appl es and oranges.

You don't have the sanme environnments to
conmpare, especially archeological artifacts, with to
Yucca Mountain. M second coment, which is nore of
an observation, is that you may know that there has
been a debate going on in recent years between the
St at e of Nevada and DCE regardi ng t he corrosi on of the
cani sters.

And this also involves the center in San

Antoni o and | ately or nost recently the Nucl ear Waste
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Techni cal Review Board has stepped into this, and
upped the ante in this dispute.

And | think on the basis of or until this
disputeisresolved, | findit rather amazing that the
DCE is putting so much tinme and resources into the
design of a repository. That's all | want to say. |
will take any questions if there are any.

CHAI RMVAN GARRI CK: Thank you. M ke, do
you have any questions?

VI CE CHAI RVAN RYAN: No, thank you.

CHAI RVAN GARRI CK:  Rut h.

DR VEI NER:  No.

CHAI RVAN GARRI CK:  Staff? W appreciate
your comments. | don't think there is any questions
at this tine.

MR. SHETTEL: | think that Steve Frishman
wants to nake a few comments after ne.

CHAl RVAN GARRI CK:  Ckay. Very good.

MR. FRISHVAN: | am Steve Frishman with
the State of Nevada. Yesterday, you heard a coupl e of
pi eces of information having to do with the thermal
| oad that | think were inportant, because you can go
t hrough a t hought process with themthat takes you to
a coupl e of areas where there is going to have to be

an awful | ot nore thinking.
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But | think if | point these out and sort
of point the direction of the thinking, you may find
t hem i nportant enough to start pondering yourself.
And first what we were told by Mark at Yucca Muntain
and again yesterday is that the thermal line load is
1.45, or designed to be 1.45 kilowatts per neter.

And we al so were told yesterday that the
heat output |imt of a waste container is 11.8
kil owatts per package. Well, if you do sone very
sinmple arithmetic, you found out that at 1.45
kil owatts per neter that the waste package woul d have
to be 8 meters long if that were the only thing that
was the heat in the |ine heat.

Well, we know that they are not. W know
that they are only about 5 neters. So sonething el se
is going on to bring you to the 1.45 kilowatts per
neter. |If you take the 11.8 limt and divide it by 5
neters, the size of the waste package, then you are
| ooking at 2.36 kilowatts per neter.

So there i s sonet hi ng el se happeni ng, and
the other thing that is happening -- and it is not
just the spacing between the containers, because we
heard t hat t he spaci ng bet ween t he cont ai ners was only
a tenth of a meter. Something else is going on.

And what else is going on is the defense
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high | evel waste. But the defense high | evel waste
packages are designed to also put out sone heat,
because renenber that they are m xed. They are
borocylicate m xed with a center portion for defense
spent fuel. So they also have a heat output.

What this leads you to is very roughly
around 40 to 45, or mybe nore percent of the
containers in each one of these 600 meter drifts is
going to have to be sonething | ess than a spent fuel
container that is putting out the maxinumlimt of
heat .

This raises two different questions that
| think are inportant to think about, and sort of two
different things that have been tal ked about in the
| ast coupl e of days.

One is just a design | ogistics question.
When the repository is set to be open, the Depart nent
has very little, if any, control over what the waste
containers are going to be.

And they have | ost even nore control by
sayi ng that they nowthink that al nost all of the fuel
will be canisterized when it arrives. So they have
conpl etely nost control over the heat output of the
containers that will be arriving early, and then al

t he way through the process.
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The ot her question is that we have yet to
see any real information that tells us about the tine
and rate of production and availability of defense
wast e packages.

But it |ooks like in order to neet that
1.45 kil owatts per neter, thereis going to have to be
a lot of that stuff sitting around. So from the
design and | ogi stics standpoint, it |ooks as if there
is going to have to be a very |large i nventory on-hand
at the tinme of the opening of the repository in order
to neet this really very |ow thermal goal.

| don't see any planning going on, and
maybe there i s somewhere, but | don't see any pl anni ng
going on that actually says that there is a way
logistically to neet that in the | oading of even the
first four years of drifts, when not alot is planned
to be in place and adding up to 3,000 netric tons a
year.

And we also for the first tinme yesterday
saw now a 20,000 ton aging facility or actually
19,000, plus 1,000 sitting at the surface facility.
So there is sone type of a problem here about the
t hermal design, where all of the pieces are probably
not going to come together.

And t hat sort of raises the ot her side of
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the question, and the other side of the question
becones a perfornmance assessnent question, and
actual ly not a performance assessnment question, but a
per f ormance question

And there are a couple of parts of that.
No matter how you design the |ine heat output for each
of these drifts, it is going to be spotty. You
certainly are not going to be in a position where you
can have a spent fuel canister and you can have a
def ense waste canister, a spent fuel canister. It
just is not going to happen t hat way, because they are
not going to be available that way to start with.

So the line load is not going to be
anyt hi ng near honpbgeneous in a 600 neter drift. So
you are going to end up with hot and cold spots, and
hot and cold spots related to as |little as maybe 1 or
2 canisters, and maybe as nmany as 10 or 15.

So if we have | earned anything fromthe
heated drift test, the main thingthat we have | earned
is that the nodel is only as good as t he honbgenat e of
the rock mass, because the very answer that we see
bet ween t he nodel and data has al nost everything to do
wi th inhonmogeneity in the rock mass that was not
accounted for.

Now, we also are going to add another
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factor here that the nodel -- that the data com ng out
of the drift test suggests also, and that is that you
have to understand your heat source, and the nodel is
sort of a reflector of the heat source.

In this case, the nodel is not only going
to be not only representative of inhonogeneity in
rock, but it is also going to be not reflective of the
probably pretty large variation in spots of heat
sources along the I|ine.

So if the purpose of the drift scal e test
was to val i dat e t he nodel , whi ch has becone t he | at est
stated purpose of it, well, sure, the nodel works
fine. It is just that the variables get in the way of
t he nodel

And t he vari abl es we know are going to be
there, and there is going to be variation in the rock
t hree-di nensional |y, and now we al so know t hat there
is going to be significant variance in heat output if
you start doing sort of a point count through the
drift.

Now, what is the significance of this?
One, the first question that cones up i s what happens
to various elenents of the design if you have pl aces
t hat are much hi gher than the 1.45 kil owatts per neter

in the sane drift, and places that are maybe even
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quite a bit | ower than that.

What does this do, especially if you are
in the lower lid, where Mark has told us, and |
believe correctly, that porosity is sort of the
bi ggest influence on nechanical properties of the
rock. And now you are going to add to that rock that
has variation in porosity, ranging from about 5
percent to -- he said nost of it is bel ow 20 percent.

And so you know that the nechanical
properties of the rock are changi ng because of that.
Now what happens when you introduce an unknown heat
variation throughout thedrift, whichis alsogoingto
have variations in porosity.

So that raises a question for the
desi gners on how they are going to be able to deal
with this other than just sort of a standard overki l
approach, which I don't think they are in a nood to
do, because it is going to cost.

And it also raises another very serious
question having to dowth the sort of disputethat is
going on that Don nentioned about the near field
chem stry, because what we have seen sort of
suggestions of from people who have | ooked at the
corrosion work that we are doing, and sone of the

approaches that we are taking to the range of what the
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near field chem stries can be, that at |east sone of
the response that is comng back is that there is
going to be a range of chem stries having to do with
a range of tenperatures.

And trying to | ook at probablistically in
terms of how likely is it that you will have these
very harsh conditions, or these conditions, or these
condi tions,

Now what the variationinthermal loadis
going to guarantee i s that you have at any given tine
not only do you have thernmal |oad as a transient, but
at any given tine you have it as an i nhonbgeniumin
the system So a wide range of these possible
chem stries that are dependent and responsive to
tenperature is going to exist in any one drift at any
tinme.

And this becomes a very serious
perf ormance questi on, because it says that perfornmnce
is essentially unpredictable because all of us in a
di spute over the near field chem stry, and its effect
in the corrosion process, all of us are going to be
right.

So we are going to have a range of
possibility for corrosion way down at the very

optimstic low level that the Departnent is |ooking
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at, and all the way up to some of the extrene
corrosion that we have been able to produce in the
| abor at ory based on condi ti ons t hat are not i npossi bl e
under the tenperature and chem cal conditions that are
t here.

So just a couple of little pieces of data
that cane out yesterday can lead all the way to this
sort of string of thought that take you back to design
and | ogi stics questions, where what if it doesn't work
the way the designers have been told it is going to
wor K.

And i n performance, it is goingto give us
essentially a wi de and unknown at any point intime or
space effect on chemstry, that then affects the
corrosion of the containers. So | wanted to sort of
wal k you through that, because this is the kind of
t hi nking that we are having to do all the tinme now

And | don't see ot her peopl e doing it when
t he Departnent is giving its shows, and peopl e sort of
| ooking at one presentation at a tine, and maybe
aski ng one question on one page at a tine.

| don't see this type of thinking going on
anong sone of the groups that are trying to |ook
pretty hard at this program and | guess doi ng what

Mark did when the question was asked, well, why are
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you in the lower |id.

The real answer to that question is we
have got to work with what we have and make the best
of it, even though it is not the best place to be in
terns of the lower |id versus the mddle non-1lid.

You know, just because of its physical
characteristics, thelowlidis not the best place to
be in that pile of rock. but Mark's answer didn't go
all the way to what | amsaying, and that is what we
have to do the best with what we have.

So | amjust encouragi ng the sanme ki nd of
t hi nki ng that | just wal ked you t hrough i n about naybe
10 m nutes, to go on a continuing |evel, because we
are getting to the point where these types of
guestions are going to beconme the wunanswerable
questions in a |licensing proceedi ng.

And it is going to be very difficult to
get beyond a |icensing board having to try to decide
who is their favorite expert, rather than who is
closer toright, and | don't think we can afford to be
in that situation.

So now is maybe even too late for these
types of questions to be coming up. | am sure that
you don't have any questions.

CHAl RVAN GARRI CK: Wl |, we may. | think
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that it has been very clear tothis conmttee that for
sone time that we have been very interested in
ultimately howt he t her mal managenent process i s goi ng
to work.

And you are correct that yesterday was one
of the nore revealing presentations in that regard,
and you will recall that we picked up on the issue of
the dry handling, and the inplications and the basis
for nmoving in the direction of a surface facility
handl i ng systemthat was based on dry fuel

But | don't think that we have heard
enough information or seen enough to draw any
conclusions at all about the overall therma
managemnent .

But this is an issue that | think has to
be addressed and has to be clarified, because we know
that very few waste packages can inpact the dose in
t he conpl i ance period, and even the nodel s that are in
pl ace now, very few fl anwed wast e packages result in a
vi si bl e dose. And not a dose that is a problem and
not a dose that is necessarily a threat to the
st andar d.

VR. FRI SHVAN: But it i's not
i nsignificant. If you |ook at the perfornmance

assessnment that shows 1 or 2 juvenile failures, but
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the effect is linear. Go up to about a hundred, or
maybe 300 or 400 out of a possible 11-to-17,000, you
are starting to see does that are approaching the
st andar d.

CHAI RVAN  GARRI CK: Yes, and we have
indicated on several occasions the inportance of
getting a nmuch better handle on the juvenile failure
i ssue. Do you have any conment, M ke?

VI CE CHAI RVAN RYAN: | appreciate your
t hought processes, Steve, and it was interesting to
hear you develop it, and | appreciate it. W have
different formats for our neetings as you well know

And | think the criticismthat we hear in
little bits and in short presentations, and have a few
guestions, is the reason that we kind of went to work
i n wor ki ng group sessi ons, where we can dive into nore
detail on specific issues and have a panel di scussi on,
and have nore of the interchange and di al ogue that you
nment i oned.

| know that you participated in a couple
of those, and | get a lot nore when there is that kind
of dialogue, and so | appreciate you sharing your
t hought s today. Perhaps this will evolve into a
wor ki ng group session of sone sort. Who knows. But

| just wanted to make note that we have made an
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attenpt to have nore i n-depth di scussi ons and have al
di fferent points of viewbrought forthw th that exact
[imtation of short presentations in m nd.

MR. FRI SHVAN: Well, perhaps it would be
hel pful to maybe not have as many presentations, but
be able to let it be known that you are going to
engage the presenters inthinking |ike this, and that
you want to hear sone real answers rather than, oh, we
are runni ng out of tine.

VI CE CHAI RVAN RYAN: | appreciate the
comment .

CHAI RVAN GARRI CK:  Now, we do have a rule
that we try to inplement, but we have not been as
successful as we woul d I'i ke, which is basically the 50
percent rule.

You will notice that our instructions to
peopl e who made presentations to allow half the tinme
for questions, even in our sessions, and someti nes we
are successful at that, and nost of the tine we are
not, because of the eagerness to give us informtion.
But the thermal nmanagenent question is very nuch an
open question, and --

MR. FRISHVAN: Well, it is not open. They
deci ded what they are going to do.

CHAI RVAN GARRI CK: Wl |, maybe fromt hat
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per spective, but fromthe standpoi nt of understandi ng
the issue, and being in a position to advise the
Conmmi ssion, it is clearly an open question to us.

MR. FRI SHVAN: Well, just to sort of wap
up, perhaps it would be useful if maybe your staff
started goi ng what the Conm ssion staff is doing, and
that is asking for the handouts sufficiently early so
t hat you have a chance to go through them before you
get the presentations, and not just in a cursory way,
but you have a chance to really | ook at them and that
may | ead to devel oping sort of these questions that
reflect a sort of continuumline of thinking. That
m ght be very useful for you.

CHAl RVAN GARRICK:  Yes. Well, we have
tried a nunber of things, and we have sone criticisns
of that approach, too, because it seens to make the
presentations very often so pro forma that the
opportunity for exchange and interaction doesn't or
isn't as stimulating or as stinulated as you woul d
like. But we are open to suggestions on how to
achi eve that.

MR FRISHVAN: Well, it is up to you to
make it as stinulating as you want it to be.

CHAI RMAN  GARRI CK: Ri ght. Any ot her

guestions? Well, thank you very nmuch. It is always
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a pleasure to get your input. Anybody else wish to
make a conmment? Yes.

M5. DEVLIN: Again, thank you, and again
wel come. | will be very brief for nme, and that is the
first thing that 1 want to invite you to our Indian
Pow Ww, which is tonorrow, Saturday, and Sunday, in
Pahrunp all day long, starting at 9:00 until the
eveni ng.

And we have a wonderful time with many,
many tribes; lots of dancing and | ots of kids, and it

is avery exciting tine, and so | hope you will cone

down.

CHAI RVAN GARRI CK: Tal k about short
noti ce.

(Laughter.)

M5. DEVLIN: You didn't call me, John, and
the other thing as you well know, | am a conplete

neophyte, and | feel very much that many of these
t hi ngs, even though | have studied them | don't know
what you are tal king about.

And when Rut h sai d about the public, | do
understand nost of it. | understood what Steve said,
| have been around so | ong. But you get soneone from
the public that walks into a neeting like this, and

they will not understand one word particularly of the
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vocabul ary.

| used to tal k about hypothecating and
fungibility, and all kinds of things, and nobody knew
what | was tal ki ng about, and | found out that doesn't
work. You keep the | anguage as sinple as you can.

Well, at this |late stage of the gane, you
can't. So | think it is a waste of tine to try and
get the public here on this, wunless they are
technically invol ved or sonething, and you don't get
t he public because they won't understand a work that
you are sayi ng.

The other thing that | did want to nmention
was that the Indians up at Duckwater and Railroad
Vall ey, that's where thereis aton of oil, and there
are about 132 Indians up there, and the State of
Nevada has stolen all our oil royalties from Nye
County, about $170 million worth.

So these are very political thingsthat go
on here in Nye County, but there is the question that
| ambringing upis that they are going to be drilling
for oil again and that oil m ght run right into Yucca
Mountain. | want you aware of that.

The other thing is having attended the
ot her NRC neetings and all that, and t he questi on t hat

| was asked, and | brought with ne, and I wote it
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down, so | amnot going to take your tine, is all of
these reports that you do, and that you bundle, |
i ntroduced the colloids, and the bugs, and m crobi al
invasion in '95 to the Board.

And | see that there are five reports on
colloids, and there are bundl ed, and | have the ENFs
or whatever it is in the waste package and so on
Now, | want to see those reports, and t he ot her nunber
that | want to see, that is nunber 8, and | want to
see nunber 13, which is the vol canic events.

And | don't know how you get the 1, 2, 3,
and 7 of the vol canic events, which is nunber 13, and
| have | ooked t hrough everything that | own, and there
is no address, and there is no nanme, and there is no
phone nunber. There is no nothing to get this
i nformati on.

So | amthrowng it at you because maybe
you can direct sonmebody to ne that can get these to
me, and we do have a problem with the internet in
Pahrunp. | have to use the community col | eges when |
can when the kids aren't usingit, andit isalittle
har dshi p.

So | like hard copies, and that's what |
amgoing to tal k to you about |ast, but not | east, and

of course you are very welcone, and that is this is
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t he FFACO agreenent. And Russ Dyer has it, and

everybody on a | ot of the board have it. | sent it to
Washi ngt on and so on

And this is the Federal Facilities
Agreenent between the State of Nevada and the test
site, and you noticed that | didn't nmention Yucca
Mount ai n because Yucca Mount ai n does not believeit is
on the test site, nor do they conmunicate.

And | have been scream ng about that for
years, and | really feel as long as | am bringi ng up
nmy pet peeves, that the 7,000 or 14, 000 netric tons of
Def ense of Defense waste, which is classified, cannot
go in ny mountain, and | don't hear you tal king one
wor d about that.

And | do say it at every nmeeting and | get
no response on it, and | hope that everybody is
witing it down, because they are extrenely arrogant
and | do see this. This by the way is DOE and DoD.

And what it tells youin that 600 pages is
not only the 41 page agreenent, but the formati on of
t he CAB groups, the transportation groups that | told
you about. This started in '96 and i s continuing on.
So it is an enornmous volume of education and
i nformation, and so on.

But thistells you every shot in 400 pages
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t hat was done on the test site, and in the printout,
and of course | don't know how to read any of this
stuff, and so as everybody knows, | don't rely on ne.
| go outside of me and | go to the experts.

And according to ny expert friends who
have | ooked at this in detail, we are hotter than
Rocky Fl ats, and whether this will affect the Yucca
Mount ai n proj ect because of the coll oids, the bugs, or
who knows what, will affect it.

And that's why | want the coll oidreports,
because | have been trying for 4 years to get the
final resting place at the EPAfarm and | won't bore
you with that, but | have never known where they put
30 years of manure and 30 years of building that.
That was so hot with thoriumthat | didn't even want
to see the word.

And that is the stuff that you are going
to see on the test site, and be sure that you get the
acconpanying map. It is 1992, but it is as close as
| can get you to all of the shots. So any questions?

CHAI RVAN GARRI CK: Rut h, do you have a
guesti on?

DR VEI NER: | do have a question. I
qui te understand that many people don't want to cone

and sit through hours of the technical presentations
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t hat we need to hear, and that is not what ny question
was addressing.

My question was addressing the situation
that we would like to hear from people what they
think. | appreciate the fact that Judy represents a
nunber of organizations, and | appreciate the fact
t hat you and many ot her peopl e here represent a nunber
of groups.

M5. DEVLIN: | do not represent anybody.
| am the public.

DR VEI NER  Fi ne.

M5. DEVLIN: | have paid for nyself for
over 10 years. | don't represent any group
what soever

DR. VEI NER: The nmy question is howcan we
sinply get people to cone to these neetings? Should
we have themat a different tine, or is there nore or
different advertising that we should do? You heard
what M ke sai d.

| believe that the staff has gone all out
tocertainly make this available, and | usedto attend
neetings like this as a citizen sinply out of
i nterest.

And | woul d |'i ke to know what your opi ni on

is on what we can do that has not been done that we
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can attract nore people here to give us their views,
and not to hear ours, and not to hear presentations.

M5. DEVLI N Ruth, in Pahrunp, for
exanpl e, when you have an NRC neeti ng and you recently
did on canisters and sone other stuff, we had 60
peopl e fromthe town.

They had less than 40 from Las Vegas.
Now, why? Because | nmade themfeed us. Food hel ps.
It has to be after working tinmes. \Wenever there is
a neeting, you feed us, or nobody will ever cone.
Nurmber one is the time and nunber two is food, and
nunber three is what you are going to present. And
all | can say is that they had the sane neetings in
Las Vegas and in Pahrunp, and in Topopah.

And unfortunately, and Grant can testify
to that, and Judy was there, too, | think, but these
neetings were not only of the Board, but all the
presentati ons were passe.

They showed us cani sters that were passe,
and they told us this, that, and the next thing and it
was very bad. Chip was the facilitator, and you coul d
hear our coments about it. So we are being
shortchanged by the neetings to begin with, at |east
in nmy opinion. So that is nunber one.

When you bring stuff, and just |ike Steve,
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as | love what he says, and | have just foll owed him
for all of these years, when he says that you have one
subj ect and a round-table, and the details.

How many tinmes have | heard these sane
peopl e go through 40 or 50 pages. And your sitter is
broken, and your brain is gone, and so on. And
nothing really conmes out. And you know ny resi stance
to the nodeling term

VWhat peoplereally want to seeistherea
t hi ng. Now when | talk about ny bugs, and the
colloids, and the effect on Alloy 22 and what have
you, do you think that anybody is allowed to go in the
m ne and see the fungus, and the testing, and the
this, and the that, and the tritiumbeing eaten by ny
bugs and so on?  Absolutely not.

| get all of this from people who work
there, fromreports that are sent to nme, and so on.
And | can digest them because | have got 10 years
behi nd me, but who el se does, and who will take the
time, the effort, the noney, and so forth that it
takes to attend these things.

| don't know anybody in their right m nd,
and | think it is very inportant especially at this
| ate stage, | do want to see these reports, and | know

that you will help nme to get them Thank you very
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much, and | hope we will see you at the pow wow.
CHAI RVAN GARRI CK:  Al'l right. Thank you.
Al right.
M5. JOHNSON: | amPeggy Maze Johnson, and

| amthe executive director of Citizen Alert, and Ruth

and | used to sit inthose neetings along tine ago as
citizens when we worked together in Seattle a very
long tinme ago, which we won't have to go into, Ruth.

DR VEINER W won't say how | ong.

M5. JOHNSON: We won't say how | ong, just
a long time. | have been involved for a very |ong
time in community and citizen participation, and |
have to tell you that the Departnment of Energy and its
outlying organizations, the NRC, nothing is given
enough information in a tinely manner, and published
in a place where people are looking at it.

And | think that is one of the biggest
probl ens that we have. It is kind of |ike everything
is done behind closed doors, and personally if you
just came out to hear what the citizens want to hear
or want to say, instead of having to subject themto
what DOE has to say, because | have to tell you
frankly that they have been listening to that for
years.

And they don't believe it any nore than
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the rest of us do, and so they get irritated because
they just don't want to conme and be part of. So |
think i f you canme and said we want to talk to you, the
citizens, and we want to hear what you have to say,
and do it in a way where nmaybe you even place ads in
t he newspapers, and |l et themknowwhen it is going to
be.

Maybe have one during the day and one
during the evening so that people can get there. So
that you truly can hear what people are saying. |
know what people are sayingtonme, and |l will tell you
that when | sit in some of these neetings what | am
hearing is not at all what people are believing.

And | think that thereisthiscredibility
gap. And | go way back a long tine ago with | evel s of
government, and there is this credibility gap that
exi sts, and for very good reasons.

I f you | ook at DOE' s hi story goi ng back a
very long time, there is a huge credibility gap with
what they are saying and what is true. And people in
our conmmunities know that. So when they say that
sonmething is safe, they don't believe it.

| have an opportunity to sit down wth
Margaret Chu when she was first appointed to her

position, and she just told that you all just don't
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understand this. There is nothing wong with this.
It is very safe.

And | said, you know, Dr. Chu, not
everybody agrees with you. And she said, well, they
just don't get it, and | said there are scientists who
don't agree wth you. She said, well, | am a
scientist, and she said that scientists always
di sagr ee.

And | said that | have to tell vyou
sonething, that until that gapis closed, and thereis
nore unani m ty anong sci enti sts, you are goi ng to have
peopl e out here not believing.

And when | wal ked out of that nmeeting the
first thing that flashed across ny m nd was the vi si on
of all the tobacco executives sitting in front of
Congress with their right hands sworn sayi ng, oh, no,
t hi s doesn't cause cancer. OCh, no, you don't get sick
fromthis. GCh, no, you won't die.

And that i s exactly howwe feel about what
we are beingtold. W aretoldthat thisis perfectly
saf e. We know that there are scientists who are
telling us that it is absolutely not safe.

DCE went to MT to get a scientist that
agreed with what they wanted, but they didn't go to

the scientists that are running the Yucca Muntain
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project at MT, Dr. Alison MFarland, and her partner,
t hat believe that this is absolutely the wong pl ace
to put nucl ear waste.

So | think when you are | ooking that you
need to talk to us, but you al so need to get differing
opi nions than the scientists that DOEis rol ling out.

And as a resident of Nevada, and as a
resident of this country, | amhorrified by this kind
of a project being forced down our throats, and being
ram rodded t hrough wi t hout the science being done. |
sat yesterday and | listened to the safety survey of
t he enpl oyees, and they said they got a 65 percent

return on that survey, and | thought that seens really

strange to me, because if | am an enployee, and
sonebody gives nme a safety survey, | amgoing to fil
it out because it is expected of me to fill it out,

because it is ny job.

And when they get only a 65 percent, it
makes you wonder what the 35 percent had to say. Was
that factored into their conclusions. | think that
there is a real problemwth that kind of a return.
You know, in politics, when you are putting out a
survey or a comunity survey, you expect alowreturn.

But when you are paid to do a job, and you

only get a 645 percent return, it makes ne wonder what
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the other people are saying and what they are
t hi nking, and | think that would be a good thing to
find out.

| think the quality assurance questions
that are still out there are of troubling concern to
us, especially since our two Senators in this State
had a hearing and invited DOE enpl oyees that were

"whi st | ebl owers” and t hey were strongly encour aged not

to attend.

And that troubles us that are out here,
and | am not a scientist, and | am not a
transportation expert. However, | bring 30 years of

experience to ny job, and when | amin TRB neetings or
anything el se, then | say that nakes me the expert in
this roomtoday, because every single decision that
has been made has been a political decision and that
troubles me as a citizen of this country, and as a
citizen of the State of Nevada.

So if you have any questions, | would be
glad to answer them and | thank you for your tine.

CHAI RMVAN GARRI CK:  Thank you very nuch
Al right. Let's take one nore. Please go ahead and
i ntroduce yoursel f and your affiliation. W knowyou,
but maybe everybody el se does not.

MR LUDLOW | am Grant Ludlow, and | am
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the CEO of Allied Science, Incorporated. The first
thing | wanted to say is that this board gets results,
which is very unusual in this project until recently
anyway. And | think the reason for that is that you
have some i ndustrial turnaround experts on the board.

| have noticed, and | i ke Lee | aocccoa, for
exanpl e, they do make things happen. John Arthur is
a breath of fresh air, and the DCE for the sane
reason. He has that kind of experience also.

| wat ched hi mturn the very cunber sone DOE
around a couple of nonths, and that is the nmark of
t hose kind of people. So | amreally happy to bring
t hi ngs to you because | nowthat you will do sonet hi ng
wthit.

The GAO is also starting to notice and
especially inthe negotiati ons between the NRC and t he
DCE. They expressed sone concerns when | was tal ki ng

to them and whether or not they will have guts enough

to publish it or not we will see, | guess.
The NRC is driving this [license
application and that is something that | am very

concerned about. One exanple of that is that we had
maybe 6 nont hs or a year ago where we had one of these
present ati ons where t he nount ai n was not goi ng to stop

any radiation at all.
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It was too | eaky, and t he vari ous net hods,
and chem stry was not going to stop it. And the next
t hing that somebody notices is that the NRC demands
that all systens work.

So the very next presentation we got, and
we went back 10 years, and got an old presentation
where the nmountain is going to stop everything, and
all the reasons why it will, that over the 10 years we
had found that was not true at all

The probl emw th having the NRCdrive this
system is that typically regulators don't now the
details, and on this kind of a project people that
don't know the details are going to nmake the bi ggest
nmess you ever saw in your life.

So now since the regulators typically
don't knowthe details and in nmy observations that is
true in this case, too, that neans that whoever is
getting the license has to take the responsibility to
make sure that they know the details and nake sure
t hat the project works.

And so far the DOE has not shown t hat t hey
don't know the details either, and what they do know
is what you have taught them And kept them honest.
On another subject, there is no safe dose of

radi ati on.
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Thereis ascientificconferencein My in
Atlanta, and we are going to talk about the pre-
radicals that are forned, and we are going to talk
about the DNA damage, and we are going to tal k about
the RAD proteins, and we are going to tal k about the
hor mone di srupters.

And whil e our body has defenses to that
stuff, if your defenses happen to be down, then you
start a process that ends up in sickness and deat h.
And so aren't we saying that radiation is |ike the
chem cal industry?

It's okay to splatter hornone disrupters
all over the pl ace because our body can def end agai nst
it and you can't prove that it does any damage, and so
it kills a few people and so that's life.

| think we need to be a little nore
responsi bl e about that. On anot her subject, the
i nvestigation intothe nurder of Paul Brown i s show ng
that the Mafia, the nob, the gangsters, whatever you
want to call it, have been drai ning noney out of the
Yucca Mountain project.

And the way they do it is they get a
contract, and they don't do the work, and they wite
a phony report, and they go get anot her contract. And

so that i s one of the reasons that the techni cal basis
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and the techni cal details that we have been wor ki ng on
for the last 20 years are a real ness.

Anybody t hat knows anything about
technology of new projects, and applying new
technol ogy, could see that sonething was very
radically wong and all of us assuned, oh, well, that
is government bureaucrats messing around and not
payi ng attention to what they are doing. And with the
nmob in there, that takes it to a whole new |evel
al one.

And what the results of that are is that
many of these 293 or however many there are now KTAs
are irrelevant. They don't have a good technical
basis, and people have built their nodels on phony
tests, and we need to get into that and get that
strai ghtened out because again the details of this
project will determ ne whether it makes a bi g ness or
whether it is somewhat successful.

And then you asked a question, or Ruth
asked a question of how do you get nore people, and
there was an interesting answer to that in Carl sbad
and the WHI P project.

Now somre peopl e fromPahrunp are going to
go down there and study it, because Carl sbad turned

around, and | think I heard the coment, gee, they are
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pavi ng streets that don't even need to be paved. And
t hat was never the case in Carl shad before.

So the assunption was that DOE punped a
| ot of nobney in there, and that is not true. Several
peopl e pointed out to me that what happened and the
way t hat they phrasedit, was t hat peopl e were brought
in that have a higher education level, and also a
hi gher soci o-econom ¢ cul ture.

Those people took over the [ocal
governnent, and the governnents in the area, and
strai ghtened the place out, and it is wonderful. It
islike Boulder city or Los Al anbs, where those highly
intelligent people did the sane thing.

And what we are trying to do in Pahrunp to
foll owthat pattern, we have a wonan t here who t eaches
CECs howto be | eaders, as opposed t o managers, and we
are trying to get her to take the first 15 m nutes of
every neeting and do a process that brings people's
| evel s up so that all of a sudden they can see that
they are getting results.

They becone nore effective, and therefore
the town starts to turn around, and the county starts
to turn around, and so forth. And | think that is the
answer to your involvenent in the nmeetings, is that

you have people that have that |evel of education,
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expertise, and interest, and they are successful in
maki ng things happen. | think that you will draw
people in here by the ton and you will have to get
bi gger roons.

Anot her thingis that the probl ens that we
have i s that the schools are down, and there are very
few people in the country that can understand what
goes on in these neetings at all, technically anyway,
and also the citizens over the years have tended to
| et the government take over doing their job.

This country does a |ot better when
citizens do things instead of having bureaucrats and
politicians do things. The way you get that started
isinDemmings work, and it is called Quality Circles,
and | am sure that sone of you are famliar wth
t hose.

Basically what you do is you ask people
every day what do you think, and how can we do this
better and what nade you nad today, and what is
working really well, and that focuses people's
attenti on on whatever they are working on.

Plus, the informati onthat you get back is
sonet hi ng that you woul d never think of yourself in a
mllion year, especially as an engineer | can say

t hat .
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And the key to getting things done is to
guarantee that youw Il run atest on what ever anybody
says, and as an engineer, | have had people cone in
and talk to me about highly technical subjects and
t hey had no i dea what they were tal ki ng about, and it
t ook ne a coupl e of weeks on howto run a test on what
they had to say, and the results are spectacul ar, and
fortunately that happened early in ny career. So that
is something that | have used ever since.

And | thank you again for being the
effective part of this project.

CHAl RVAN GARRI CK: Thank you very nuch.

M5. MAVIS: | just wanted to nake a very
qui ck offer, and thisis Irene Mavis fromd ark County
again. W have been working with the NRC for quite
sone tinme in helping market their |ocal neetings a
little better and help themfind venues that are nore
accessible to the public and nore appealing to the
public to cone to.

We have offered them the use of county
facilities, includingthe County Comm ssi on Chanbers.
Every neeting t hat we have assi sted i n, hel pi ng mar ket
what is in it for the public, and | am happy to say
that we had a great turnout.

So | amoffering on behalf of C ark County
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the ability to assist you in helping market those
portions of your neetings that are for engaging the
public, and we have the staff that is expert in doing
t hat . W are in a planning departnment and our
information is highly technical, and highly dry, and
not necessarily appealing to the general public.

But we have found ways to engage and
pronote our neetings and bring hundreds and hundreds
of peopl e to nei ghborhood neetings to tal k about | and
use. So if we can do that, I think we can help you,
t 0o0.

CHAl RVAN GARRI CK: Thank you. We wl|
probably take you up on that.

MR, PARROTT: Jack Parrott, NRC staff and
on-site rep out here in Las Vegas. | just wanted to
inform the conmittee relative to Judy Treichel's
conments earlier about NRC staff activities that are
occurring out here this week.

| have got a meno dat ed Novenber 4t h t hat
announces this evaluation that is going on, and it nay
hel p you under st and what that activity is, and | would
like to submit it to you.

And | should point out that there is a
distribution list that is a page-and-a-half |ong on

here. So to characterize this as secret isalittle
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bit strong, but the evaluation was closed to the
public, but I wouldn't call it secret.

CHAI RVAN GARRI CK:  Thank you. Well, this
has been very encouragi ng today. W have had a good
cross-section of coments froma variety of people,
whi ch we wel cone. But maybe nost inportantly we have
had a couple of offers here of how we can stinul ate
the future neetings of this type.

The committee has tried a nunber of
formats, including evening sessions, and including
sessi ons 100 percent devoted to just interacting with
the public, and so it is not as if we are not anxi ous
to find the right way to achieve this very inportant
conmuni cat i on

But | think we have received a coupl e of
i deas today that we are going to discuss with the
staff and may be the nodel for future neetings. Does
any of the commttee have any conments to make? |
think that we are all kind of worn out, and probably
to a point we can think about adjourning the neeting,
but I will offer one | ast chance if anybody w shes to
make a short comment, after which we w Il adjourn.

MR, SHETTEL: | would just offer -- Don
Shettel, consultant to the State of Nevada, in

regarding getting information out to the public, |
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think that the County's offer of facilities is a good

i dea.

One thing | have not heard is the
possibility of interactive webcasts wth the
possibility of interactive e-mail, so that people

don't have to travel to a facility. They could watch
at honme on their conmputer, and submit questions by e-
mail, or something like that. Just an idea.

CHAI RVAN  GARRI CK: Ckay. Al right.
Thank you very much. W are adjourned.

(Whereupon, at 2:48 p.m, the neeting was

concl uded.)
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