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PROCEEDIL NGS
1: 00 p. m
COHON:  Good afternoon. M nane is Jared Cohon. |I'm
t he Chairman of the Nucl ear Waste Techni cal Revi ew Board, and
it's ny pleasure to welcone you to this winter neeting of our
Boar d.

As nost of you already know, in 1982, Congress
enacted the Nuclear Waste Policy Act. That |aw created the
Ofice of Gvilian Radioactive Waste Managenent, or OCRW
with the U S. DCE, and charged OCRWM wi t h devel opi ng
repositories for the final disposal of the nation's spent
nucl ear fuel and high-level radioactive waste from
reprocessing. Five years later, Congress anended the 1982
law to focus OCRWM s activities on the characterization of a
single candidate for a final disposal site, Yucca Muntain,
about 100 mles fromhere, on the western edge of the Nevada
Test Site.

In the sanme 1987 anmendnents, Congress created the
Nucl ear Waste Technical Review Board as an i ndependent
federal agency for reviewing the technical validity of
OCRWM s program The Board is required to periodically
furnish its findings, as well as its concl usions and

recomendati ons, to Congress and to the Secretary of DOE
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The President of the United States appoints our
Board nmenbers froma list of nom nees submtted by the
Nati onal Acadeny of Sciences. W are, by design, a highly
mul ti-disciplinary group with areas of expertise covering al
aspects of nuclear waste managenment. In introducing the
menbers of the Board to you, let nme rem nd you that we all
serve on the Board in a part-tinme capacity. W all have day
jobs, as it were, nost of themfull-time or even nore. In ny
case, | am president of Carnegie-Mllon University in
Pittsburgh. My technical expertise is in environnental and
wat er resource systens anal ysis.

John Arendt--John, if you could raise your hand--a
chem cal engineer, retired from OGak Ri dge National Laboratory
and formed his own conpany. He specializes in nany aspects
of the nuclear fuel cycle, including standards and
transportation. John chairs the Board' s Panel on the Waste
Managenment System

Daniel Bullen is a professor of Mechani cal
Engi neering at lowa State University, where he al so
coordi nates the nucl ear engineering program Dan's areas of
expertise include nucl ear waste managenent, performance
assessnment nodeling, and materials science. Dan chairs our
Panel on Perfornmance Assessnent.

Norm Chri stensen is dean of the N cholas School of

Environnment at Duke University. His areas of expertise



i ncl ude bi ol ogy and ecol ogy.
Paul Craig is professor eneritus at the University
of California at Davis. He is a physicist by training and

has special expertise in energy policy issues related to

1

2

3

4

5 gl obal environnental change.
6 Debra Knopman is direct of the Center for

7 Innovation and the Environnent at the Progressive Policy

8 Institute in Washington. She is a fornmer Deputy Assi stant

9 Secretary of the Departnment of Interior, where she was al so a
10 scientist in the U S. Ceol ogical Survey. Her area of

11 expertise is groundwater hydrol ogy, and she chairs the

12 Board's Panel on Site Characterization.

13 Priscilla Nelson is programdirector in the

14 Directorate of Engineering at the National Science

15 Foundation. She is a former professor at the University of
16 Texas in Austin and is an expert in geotechnical engineering.
17 She chairs the Board' s Panel on the Repository.

18 Ri chard Parizek is a professor of hydrol ogic

19 sciences at Pennsylvania State University and an expert in
20 hydrogeol ogy and environnental geol ogy.

21 Don Runnells is professor eneritus in the

22 Departnment of Geol ogical Sciences at the University of

23 Col orado at Boul der, and he's a vice-president at Shepherd
24 Mller, Inc. His expertise is in geochem stry.

25 Al berto Sagliés is professor of civil and
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environmental engineering at the University of South Florida
in Tanmpa. He's an expert on materials and corrosion, with
particul ar enphasis on concrete and its behavi or under
extreme conditions.

Jeff Wong is chief of the Human and Ecol ogi cal Ri sk
D vision of the Departnent of Toxic Substances Control in the
California Environnental Protection Agency in Sacranento. He
is a toxicol ogi st whose expertise is in risk assessnent.
Jeff chairs the Board's Panel on Environnment, Regul ation and

Qual ity Assurance.

That's our board.

Many of you know our Board's excellent staff, which
we're very proud and for which we're very thankful. They are
arrayed decoratively there across the wall. Bill Barnard--
Bill, raise your hand--is the Board' s executive director.

|'"d also like to take this opportunity to introduce
to you three guests from Sweden who are attending the

nmeeting. As sone of you may know, the Board has had for many
years a cooperative relationship with the Swedi sh Nati onal
Counci| for Radioactive Waste, or KASAM in the Swedish
acronym Wth us today and tonorrow will be two nenbers of
KASAM the board KASAM W Il lis Forsling, who is professor of

| norgani ¢ Chem stry at Lul ea Technical University in Sweden
and Gert Knutsson, professor of Hydrogeol ogy at the Royal

Institute of Technology in Stockholm Also present is Nls
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Rydel |, expert and senior technical advisor to KASAM and a
| ong-tinme associate of ours with the Board.

Wel cone to our neeting. W're very glad you could
be with us.

We have a very inportant programfor this neeting.

As you know, it will cover a day and a half, this afternoon
and all day tonorrow. Today, we will hear about recent
progress in site characterization, engineering, and
repository design at Yucca Mountain. W wll also hear from
t he Nucl ear Regul atory Comm ssion about its proposed draft
for the disposal of high-level radioactive waste at the
proposed Yucca Mountain repository.

Tonmorrow, starting at 8 o'clock in this room the
entire day wll be devoted to presentations and a di scussion
of the DOE's recently issued viability assessnent of a
repository at Yucca Mountain. This assessnent is a critical
| andmark in the devel opnent of the proposed repository, and

tonmorrow s session will be especially inportant.

Before | turn the rest of the neeting over to
today's chair, Paul Craig, 1'd like to say several things
about the opportunities we're providing during the neeting

for public comrent. The Board has al ways been very
interested in and sensitive to public participation in our
nmeeti ngs, both through comrent and questions. W've nade an

effort to enhance that participation for this neeting,
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enhancenments that we consider to be an experinent, and we'll
see how they go. If we like themand you like them we'll
conti nue them

They' re conprehensive. They even relate to our
seating. Those of you who have attended past neetings know
that we're usually arrayed strategically so the backs of our
heads are pointed at you. W've tried to alter that today by
breaki ng open into this broken sem-circle, if you will, with
your seating accordingly, trying to nmake for a nore open
setup and one in which interaction is easier.

We're al so planning three public coment periods in
this day and a half neeting, one at the end of today's
nmeeting at approximately 5 o'clock, another at the end of
tomorrow s norning session, approximtely noon, and a final
period at the end of tonorrow s afternoon session, again
5: 00, 5:30, depending on what tine we end. You'll follow
that in the agenda.

Those wi shing to comment are encouraged to sign the
Public Comrent Regi ster at the check-in table over there in
the corner. Linda H att--Linda, will you raise your hand--of
our staff will be glad to help you if necessary. Depending
on the nunber of people signing up, we may have to set a tine
[imt on individual remarks.

As an additional opportunity for questions, and

this is new, you can submt witten questions to Linda during
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the neeting. We'll nmake every effort to ask these questions,
that is the chair of the nmeeting with ask the question
during the neeting itself rather than waiting for the public
comment period. W wll do that only if tine allows,
however. |If tinme does not permt during the neeting itself,
we w Il ask those questions during the public coment period.

I n addi tion, you know we al ways wel conme witten
comments in addition to oral ones. Those of you who prefer
not to nmake oral coments or ask questions may choose the
witten route at any tinme, and we especially encourage
witten comments when they' re nore extensive than our neeting
time allows.

|"d also like to encourage you to keep in mnd the
topics of the nmeetings, that is today and tonmorrow. |f your
interest is in viability assessnent or it's a comment that
seens to fit in that, we'd encourage you to save that for
tomorrow, if you're going to be here tonorrow. Cbviously, if
today is your only opportunity, we welconme your conmments on
any topic.

W' ve al so added an additional session. Tonorrow
norning at 7:15 to 7:45 in this room the Board nenbers, and
only the Board nenbers, no staff, will be here for coffee,
and we invite anybody who would like to join us to do so. It
will be an informal session. W wll not be convened. There

will be no record. It wll sinply be a bunch of people
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havi ng coffee together, and it's a way to have inform
interaction if you choose to do it. W're going to have
cof fee anyhow, so you mght as well join us. Don't feel
obl i gat ed t hough.

Finally, | need to offer a disclainmer so that
you're all clear on the conduct of our neetings and what

you're hearing and its significance. Qur neetings are

11

spont aneous by design. These are not scripted events. Those

of you who have attended our neetings before know that the
menbers do not hesitate to speak their mnds, and let ne
enphasi ze that is precisely what we are doing when we're
speaki ng. When we do speak, we're speaking for ourselves.
We are not stating Board positions, unless we indicate
ot herwi se. \Wen we speak, we're speaking as individuals.

Wth that introduction, I'mnow pleased to
i ntroduce to you Paul Craig, ny colleague on the Board who
will chair the rest of today's neeting. Paul?

CRAIG Thank you, Jerry.

Today's session is entitled Progress in Design,
Sci ence, and Regulatory Criteria. W're covering a nunber
very different and interesting topics this afternoon in a
very short period of tinme. The first presentation wll be
the DOE's efforts to re-exanm ne the repository reference
design, in light of different alternatives. Rick Craun of

DOE will summarize the infornmati on on these efforts which

of

on
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were presented yesterday at the neeting of the Board's Panel
on the Repository.

After Rick's presentation, we'll hear from Tor
Brekke, an internationally known geotechnical engineer and
professor eneritus at the University of California, Berkeley.

Last nonth, he chaired a DOE sponsored workshop on drift
stability at Yucca Mountain.

The Board has been concerned about drift stability,
its effects on design and performance, and the need for the
DOE to take a serious look at this issue. W're |ooking
forward to Professor Brekke's summary of the workshop and his
panel's conclusions on drift stability.

Mark Peters of the Managenment and Operating
Contractor and Los Al anpos National Laboratory will then
present an update of recent site investigations at Yucca
Mount ai n. The updates have becone an integral part of Board
nmeetings, and we're particularly interested in results from
and plans for investigations in the now conpl eted east/west
cross-drift in the repository block. The Board views these
i nvestigations and their potential for increasing
under st andi ng of seepage into the drifts in particular as
bei ng of great inportance.

W're also interested in what's being | earned about
retardation in the unsaturated zone fromthe Busted Butte

Test Facility. We were inpressed with the speed of which
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this particular project got underway.

I n addi ti on, new borehol es have been drilled, such
as the SD12 and W24, such as the Cwells, others such as C
wel I s have been revisited. The question is what are we
| earni ng about the hydrol ogical regine at Yucca Muntain.

Nick Stellavato of Nye County will then tell us
about the initiation of work in the Nye County Early Warning
Drilling Project. These boreholes will fill a data gap in
saturated zone studies that was identified in the DOE expert
solicitation on the saturated zone. It will be the major
source of data on the saturated zone during the next few
years.

Paul Di xon of the Yucca Muntain Project Managenent
and Operating Contractor and Los Al anpbs Laboratory will fill
us in on what tests the DOE is carrying out and is planning
to carry out at these borehol es.

The final presentation of the day will be John
G eeves and Tim McCartin of the Nucl ear Regul atory
Conmi ssion. John is the director of the Division of Waste
Managenent at the NRC. Timis a senior analyst in that
division. As we all know, there has been a vacuumin recent

years in the standards and criteria by which Yucca Muntain

wi || be eval uated.
In the Energy Policy Act of 1992, Congress
initiated a process by which these standards and criteria
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woul d be devel oped. The National Acadeny of Sciences
conpleted its analysis of the technical bases for Yucca
Mount ai n standards, and the Environnental Protection Agency
has been hard at work since then trying to come up with a
standard for Yucca Muntain.

The NRC decided to take the bull by the horns and
has issued a draft proposed rule for inplenenting such a
standard. This draft proposed rule has caused a good deal of

comment from many groups, including the EPA. W have asked

the NRC to brief us on this draft proposed rule. 1'msure
there will be many questions. [|'malso sure the speakers
will outline the extent to which they can answer the

guestions, given the draft nature of the rule.

I"d like to remnd all the speakers that they
should allot half their tinme to questions and coments from
the Board, and | will keep track of your tine, speakers, and
begin to wave at you when you run out, so that we have tine

for questions.

After each presentation, | will then ask Board
menbers for their questions and coments. |If tinme allows, |
will ask if our guests from Sweden have anything to add.

That will be followed by questions fromthe staff and
possi bly individuals fromthe audience. And | reiterate what
Jerry just said. If individuals fromthe audi ence would |ike

to address questions to the speakers, please fill out a form
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and that formw || be passed by the staff to ne.

After the last presentation, | will turn the
nmeeting over to our chairman, and we will have the first of
the three public coment periods that he nentioned earlier.

Rick Craun, your turn

HARRI NGTON:  Unfortunately, Rick Craun is still out
sick. W didn't get that nessage to you. |'m Paul
Harrington. |'malso in the DOE Yucca Muwuntain office and

wi |l go ahead and do this presentation.

W wanted to capture today a little bit of what
went on yesterday. It was a full day's neeting with nost of
the Board nenbers, quite an active discussion of what it is

we're doing in the License Application Design Sel ection
process. W got quite a bit of input through the day, and
particularly at the end of the day, so we'll talk through a
l[ittle bit about what we did yesterday.
We opened it with a discussion of the LADS process.

It was basically an update to the previous design efforts
that we had done. One of the questions at the end of the day
asked us why it is we were even doing this. There are a
nunber of factors that play into that, not the | east of which
are the Board's annual reports suggesting that given current
under st andi ngs of the nountain, other alternate design
approaches m ght be appropriate.

Fol ks fromw thin the project had the sane sort of
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t houghts. So Decenber of '97, we started an alternative
process that ran for about six nonths, and the results of
that pronpted the LADS process, which we'll talk through
today. Basically, it's to review alternate designs, given a
relatively clean sheet of paper, to see what we think the
nost appropriate design m ght be, given our current
under st andi ng of the nountain.

We tal ked through the design selection process and
we got into a discussion of the Defense in Depth process.
"1l go through these fairly quickly. | have 15 minutes to
get all of this out to you, and then we can go back to
guestions if you want to go back to sonme of these in nore
detail. W also talked through the role of performance
assessnent and identification of the benefits for various

desi gn appr oaches.

We broke out this LADS process. It was a two week
wor kshop. It was the culmnation of the first phase of it.
There had been four or five nonths |eading up to that point

of analysis by the organization of various conmponents.

In the Phase | cul mi nati on workshop, we took the
input to that and cane up with a series of enhanced design
alternatives, and then farnmed those out to three sub-groups
for evaluation from Thursday of the first week, through
Wednesday of the second week. To try and handl e that,

distribute that work, we did it in three nodes. One was a
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hi gh tenperature concept. That teamwas sent off to try and
define, given all of the design features and alternatives
that had been discussed in the first three days, what steps
of those features and alternatives were nost prom sing for

hi gh tenperature designs.

A second teamwas sent off to do the sanme test
| ooking at | ow tenperature designs, and a third teamwas sent
off to do the sane test |ooking at enhanced access designs.
The concept behind enhanced access is to facilitate potenti al
of f-normal operations. | know that's one thing we've briefed
the Board in the past, is what do we do to recover from an
of f-normal operation.

One of the main focuses of this work was to reduce
uncertainties. Wat is it we can do in the design role to
mnimze the uncertainties that are inherent in both the
nat ural processes and the physical processes, the engineered
features.

The Phase Il process we then discussed. That's
what happens at the end of this two week workshop that we
cl osed a week and a half ago out through May. W had a
roundt abl e di scussion at the end, invited Chris Whipple up
here, and then closed out the day with a public coment
peri od.

What this is intended to do is update the design

process to support the site recomendati on and |icense
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application. The project has gone through a nunber of design
evol utions over the years. W had an SCP design a nunber of
years ago. W evolved that to an advanced conceptual design
That evolved to the viability assessnent design. W're now
trying to focus on what are the best attributes of that, and
what other attributes m ght we invoke to come up with a
suitabl e design for site recommendati on

There will be a report that's generated by the MO
contractor to the DOE on April 15th of this year. That wll
contain their recommendation for the design to take forward
to site recommendation. Now, that report will be reviewed by
the DCE frommd April to md May. The M&O has two weeks for
comment, then that report becones a deliverable fromthe DOE
project to the DOE program office in Washington. That may or
may not be a specific design. W would not propose a single
design unless we felt there was sufficient technical basis to
warrant a down sel ect.

If we don't have that basis, it may well be a
fairly high | evel recomendati on, possibly just a selection
between a high and | ow tenperature repository. There may be
a couple of alternatives, or a primary plus a coupl e of
opti ons.

The LADS wor kshop, we just tal ked about what
happened there. W started into that with 26 design

features. Actually, a few of those have been consoli dat ed.
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There were 22 features. They're in the handouts from
yesterday if you want nore detail. And also eight design
alternatives. The difference between alternatives and
features; alternatives we felt were nore broad based design
approaches, things |like a borehol e enplacenment versus an in
drift enplacenent. Sonme of the features were things that we
felt could be applied to nost any fundanental design
approach. You could lay a dual corrosion resistant materi al
design into either a borehole or in drift enplacenment schene.
So that's the difference between features and alternatives.

At the end of the breakout session, the teans had
conme back with--those three teans | nentioned earlier--23
enhanced design alternatives. |In a scrub-down during that
| ast day that was brought down to ei ght enhanced design
alternatives, and we're still working on defining the details
of what we review of those in this Phase Il activity between
now and the May 28th closure date.

Before | go into the issues, let ne put up a couple
of slides fromyesterday, give you a little better concept of
what those eight are. These are not in your handouts. |
pul l ed them out of yesterday's. In the |ow tenperature area,
there are two fundanental design approaches. One is line
| oadi ng; the other is point |oading.

In the line | oad, the packages are thermally

bal anced. There's sone bl endi ng that goes on, m xing hot and



© 00 N o o A~ w N P

N NN N NN R R R R R R R R R R
g N W N P O © © N O O M W N B O

20

cold individual waste assenblies into a single package so
that we can stick themvery close together, less than a
nmeter. That's to ensure heat transfer from one package to
t he next.

In a point |oad concept, we're treating that as an
equi val ent energy density concept. We'IlIl look at the thernma
content of each package and space the packages appropriately,
given their high versus |ower |oadings. There's sone val ue
to each of those. The line is being | ooked at as a 50 MU
per acre, and the point as a 40.

Wthin those, there are al so considerations about
just how hot the packages can be. Possibly this will result
in smal |l er waste packages, |ower thermal content per package.

Those are the two fundanental |ow tenperature approaches.

The high tenmperature summary had three. There's an
85 MIU per acre line | oaded, a 150 MIU per acre |ine | oaded,
and even hotter or denser, 170. The significant feature
about this is the bowie post closure ventilation. | didn't
bring the schematic of that, but in essence, there are
parallel drifts that are staggered between upper and | ower
peri pheral drifts, and you would set up a convective therma
flow to renove heat and noisture fromthe center of the
repository area where the packages woul d be | ocated, and
transfer that to the outside of the package to try and keep

t he actual package enpl acenent area cool er and dryer than
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ot herwi se woul d be the case.

The enhanced access had three. The first one is
t he waste package itself would provide access. That is a
t hi cker waste package, dual CRrim The thicker package
woul d be on the order of 200 to 300 mllinmeters. It's a
stainless steel wwth G22, if | renenber that one right. The
wast e package and enpl acenent node providing access woul d be
havi ng short enpl acenent cross-drifts between the main
drifts. Those main drifts would be avail able for personnel
access. The packages would be in short ones. This also
woul d have a relatively thick waste package, 30 centineters
of carbon steel, 8516. Then the enpl acenent node access is a
trench in the bottom of the enplacenent drifts where the
wast e packages woul d be enplaced and then covered over with a
sl ab.

Sonme of the issues that are key to us is how does
defense in depth play in this, the relationship of
performance of engineered features to the natural system
How can we use that to mtigate uncertainty or variability of
the natural systen? Also, of the engineered systemitself,
and certainly there's uncertainty in our know edge of the
integrity of fuel cladding, for one.

The technical bases that we have for making the
deci sions; do we have enough scientific and engi neering

know edge about the performance of the nountain or the
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engi neered features to warrant making the sel ection between
design alternatives. The evaluation criteria consolidation;
we had in Decenber assenbl ed an i ndependent review panel to
hel p ensure that what we were doi ng nade sense, that this
process was transparent, that we weren't m ssing sone
fundanmental features.

One of the points of feedback we got fromthem was
don't have segregate or acceptance criteria, or review
criteria, as nmuch as we had. W had about eight or nine
separate review criteria. W have consolidated sone of that.

Al so |l evel of design recommendati ons to be made;
the presentations that you'll see tonmorrow will include the
VA design. That's quite detailed. It has a |ot of design on

t he waste package on the sub-surface and even on the surface.

We certainly will not at the end of this alternatives design
exerci se have anywhere near that |evel of design detail. W
don't have the basis for that. W need to develop that. So

we wll not be trying to over commt through this design
alternative work.

And transparency of the LADS process; is it
under standable, is it defensible. Have we docunented what we
di d enough to withstand scrutiny?

We think the process is working. During the EDA
devel opnment activity in the workshop, there was an awful | ot

of we think frank interchange between engi neers, science and
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PA on the relative nmerits of the different approaches. There
was open di scussion of those. The people who were assigned
to go off and | ook at the various design features and
alternatives we think generally bought into the concept of
what they were asked to |ook at. W don't believe that it
was done with an intent of submarining it. The wor kshop
ended with the eight EDAs to be taken forward. Those are the
eight | just showed you a nonent ago.

There were a | ot of coments nmade through and at
the end of the day. | tried to pull out sone of the nore
representatives ones. Certainly in 15 mnutes, | can't
rel ate everything that was said.

| think the first one was what | took anyway as the
nost broad based comment | got fromthe Board. There's a
great deal of concern, | sensed, as to whether or not we can
even appropriately do this in the tine frame that's allotted
to us. There were sone suggestions that possibly we should
set this design activity, design alternative activity,

further out in tine, do nore data gathering, nore research

| made a comrent to that yesterday, and I'Il do it
again today. It's really two-fold. One, this activity
bet ween now and May, yes, that's four nonths, but it's really

the cul mnation of years of design activity that have been
going on here. W certainly know that there are nore design

and scientific activities to be done, but it's not sonething
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that we're trying to do in a period of just a few nonths.

The second itemwas we're also not trying to create
nore of a design or propose nore of a design than we think we
have a basis for. The weighting factors in this decision
process have to be defined before we can propose to nmake a
decision. What are the relative tradeoffs that the
Department woul d propose to nmake to support proposal of one
over another alternative?

DIDis a concept. Certainly it is. W have a |ot
nore work to do. One of the pervasive thenes is we're not
approaching DID in the sane manner as we did in the
commerci al nuclear industry. That's certainly true. W
don't have quite the sane set of problens, circunstances on
this project as a standard nucl ear power plant does. What
we're trying to do is take that approach. Wat is it you
gain froma DI D perspective, and translate that to our set of
ci rcunst ances and how m ght we best approach DID activity
her e.

Anot her was that there's limted experience with
many of the engineered materials, particularly the waste
package materials, C22. It's not a historically long |lived
material. It hasn't been around a long tine. That's true,
and that's why we're doing the anal yses that we are now.
Certainly nore time gains nore understanding. We'll try and

gquantify what the uncertainties are for the materials as we
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t ake them forward

One coment was that nost of the EDAs as proposed
al so included drip shields and backfill. That's true.
Cenerally, though, those were not integral to the EDA. There
were some other things that were included in there, such as
activities to be done at reactors that also are not integral.

Drip shields and backfill wll provide some benefits. They
al so have sone drawbacks to them So they're being eval uated
as part of the overall process.

Al so, how can PAreally reflect differing
uncertainties with respect to hot and cold, the anount of
perturbation from anbient conditions, the relative degree of
uncertainty with respect to that. That's one of the things
we're having to work. And we had put up one slide in
particul ar that showed a | ot of performance credit taken for
wast e package at 10,000 years versus other features in the
natural system That generated a |ot of discussion. It
woul d have maybe been hel pful if we had put up sonething for
ext ended periods at 100,000 and a mllion years, that delta
woul dn't have existed in those outer year projections, but
that was a feature of a 10,000 year | ook-see.

Okay, questions?

CRAIG Ckay, thank you very nuch, Paul.

Questions fromthe Board?

KNOPMAN:  Debra Knopman, Board. Paul, | think it would



© 00 N o o A~ w N P

N NN N NN R R R R R R R R R R
g N W N P O © © N O O M W N B O

26

hel p us, I was one of the Board nenbers who did not attend
yesterday's neeting, it would help ne to know what your
operational definition was in the course of your LADS

wor kshop, and all this stuff, for defense in depth. Can you
gi ve a succinct characterization of how you all collectively
are thinking about defense in depth insofar as you're using
t hat as one of your--

HARRI NGTON: My take on that would be we're | ooking at
each of the features that provide performance in an overal
design. We're elimnating the features on a one by one
basis, and | ooking at the result and contribution then of
that feature to the overall performance, with an eye toward
ensuring that there is no single feature that would unduly
conprom se the ability of the repository to performif that

feature were not to perform

Now, if Larry Rickertson is here, he can add to
that. Okay, I'll leave it at that. Does that address it?
KNOPMAN:  Yeah, that's good. But there's no sort of a
priori requirenment that your key features each nmake sone

contribution, that is, you' re not sort of starting with sone
i dea that every one of your key features has to pull a
certain amount of performance?

HARRI NGTON: That's true. W haven't assigned a m ni num
performance to a key feature, if that's the question.

CRAIG Oher questions fromthe Board? Bullen, Board.
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BULLEN: Bullen, Board. Paul, | was very pleased to see
that you caught a |l ot of the comments that were nmade
yesterday afternoon, and | was also very interested as |
observed the process of the EDAs to see the open and free
t hought. | am concerned, however, a little bit about the
transparency, and so I'll ask a question that | asked again
yesterday, that dealing with the 3-5 reports and their
avai lability. I'massum ng that the 3-5 reports--

HARRI NGTON: | knew that was going to cone up today.

BULLEN. The 3-5 reports, for those of you that don't
know, are a QA report that docunents the process of
eval uation of all the alternatives and design features, and
they were prepared and provide sort of a traceability in the

sel ection, and | was just wondering about their availability.

HARRI NGTON:  They will be avail able on the Web.
Yesterday, | didn't know that for a fact, so | didn't want to
commt to that. But | talked to both the DOE and the MO

peopl e responsi ble for creating themand putting themon the
web. They are going to be primary reference material. W' ve
commtted to making primary reference nmaterial avail able on

the web, so we will go ahead and put those on.

BULLEN: So in answer to our question fromthe gentl eman
from UNLV, they'll be web-avail abl e?

HARRI NGTON:  Yes.

BULLEN: Ckay, thank you very nuch.
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CRAIG Oher Board questions? Jerry?

COHON:  Cohon, Board. 1'd like to question you further
on this issue of tinme, the time available to do what you're
trying to do. And | understood and accept what you said
before that it sounded |like you just started this design
process, alternative design process, cold. You ve got years
of prior work behind you, including the reference design work
for VA. This is going to be sonmewhat putting you on the
spot, and part of it is just a speech, but | hope to get you
to react to it also.

| guess knowi ng what | do about the process, and we
got a pretty good report fromthe Board nenbers who were able
to attend yesterday, it sounds |like the process you've
enbarked on is very interesting as well as very inportant,
that is, it's got the features that Dan Bul |l en just
attributed to it, it's open and creative. You're starting to
t hi nk outside the box, to sonme extent. | think al nost
unavoi dably, and very productively, in doing so, you're
likely to, and perhaps you already have, identified sonme new
i deas and new questions you'd like to pursue, including, and
especi ally, connections between the design and the natural
system And that's the part that's very hard to deal with as
a designer, yet it's a crucial characteristic of the site,
the interaction between the engi neered system and the natural

system so let ne try to get to a question
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Coul d you give us a little nore insight into how
you see iterating back to the natural system presum ng
t hrough TSPA and further data collection analysis, fromthis
alternative design process so as to nake a decision for the
system and not just for individual pieces of it? And how do
you do that by May?

HARRI NGTON: | think that's really what we created the
desi gn nodeling group for. There have been sonewhat of a
separati on between the scientists and the nodeling that they
were doing and the results that they were getting fromthat
and the engi neers and what they were doing. About a year and
a half or so ago, in recognition of that, we created within
t he engi neering side a nodeling group, if you will, that's
JimBlink and his folks, to be that |ink between the
nodel | ing activities, the scientific side of the house, if
you will, and what the designers are doing. So | see that
role being filled by that group to make sure that what the
engineers are trying to create in this process, and Jimis
actually a nenber of the core teamin the LADS group, is
being integrated with the scientific world.

The peopl e doing the LADS design activities are
having to identify what data they need. They feed that out
to the support organizations through a 3-12, which is just a
docunent formtransmtting data need requirenent. Those

support organi zations then pull together the data, feed it
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back to the group. But the design nodeling group is there
really to try and nake sure that is all pulled together.
CRAIG | think we've now run out of tine, so we're
going to have to nove on. Thank you very, very nuch, Paul
HARRI NGTON:  Okay.
CRAIG Maybe everybody el se can catch Paul Harrington
during the break.
We now nove to a report on tunnel stability
wor kshop by Professor Tor Brekke fromthe University of

California at Berkeley.

BREKKE: M. Chairman, Board menbers, Ladies and
Gent | enen, guests from Sweden. In Novenber this year, there
was a group of seven people invited to constitute a panel to

evaluate the drift stability questions. This is for the

drifts for enplacenent that are at hand. It was nyself, Ed
Cording fromthe University of Illinois, Jaak Daenen from
Uni versity of Nevada at Reno, Roger Hart from NEDASKA in

M nneapolis, John Hudson from Inperial College in England,
Peter Kaiser from Laurentian University in Canada, and

Sebasti ano Pelizza from Turin University in Italy.

This was an i ndependent panel. W were invited to
produce individual reports if we disagreed on sonething. |I'm
glad to report to you that it was a consensus report. W are

wapping it up right now | got the |last comments from one

of ny panel nenbers about a quarter to 1:00 today, and hope
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to have it all done by next weekend, or thereabouts.

Now, the scope that we were given was this; to
obtain an expert opinion and report regarding drift stability
and the degree of ground control needed for varying design
conditions, and that's very inportant. The report will be
used as input to a decision analysis that will determ ne the
types of ground control to be proposed for use on the
project. In other words, it's not a final report where the
design in any way or fashion is set by this commttee. It is
just an input report to try to sort out sone of the questions
at hand.

And then we were told or asked to produce a report
t hat addressed these things; degradati on nechani sns, we see
it, tenperature effects, drift dianeter effects, water
mobility effects, host rock strata effects, identification of
ot her significant variables, expected effectiveness of
varyi ng ground supports.

Now, the way we went at it was that we started with
rock mass characteristics. W asked for and was awarded the
time to spend a day out in the field to visit the main drift
as well as the cross-drifts, and that was very hel pful to us.

And the report has a summary of the conditions out there as
we see them as we understand them and as part of that
di scussion, there were al so questions that we raised that we

t hi nk shoul d be addressed.
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W did alittle conparison of support conditions in
main drift and cross-drift. It turns out that the cross-
drift has quite a bit better ground, if you don't m nd,
better tunnelling conditions, than nost of the main drift,
and there are several reasons for that that we go into, one
of them being that they used a different kind of tunnel
boring machine that didn't pluck as nuch rock as had happened
in the main drift where they had nore bl ocky rock.

It tal ks about rock mass properties of the
i thophysal zones, buggy zones, if you don't mnd. It's a
pl ace where the rock during cooling, there were gas hol es
entrapped, and so they're small, kind of egg shaped or golf
ball| shaped or up to softball shaped holes. And the
interesting thing about that is that when you | ook at the
fracture systemclose, you'll find that a |lot of the
fractures are just going fromone bug to the next bug, maybe
for a distance of maybe one neter.

The inportance of that is that when they did
exploratory drilling here, there's no way with exploratory
drilling with that core that you can decide if you have a
fracture, whether that fracture will go across this room or
just go this far. As a result of that, the postul ated rock
mass behavior or ground quality, if you |like, was much | ower
than that actually encountered. And, in fact, the rock nass

classification systens that were used, which we all use on
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ot her projects, may not be as accurate in predicting the
stability of the ground conditions in this case with
I ithophysal zones.

Factors affecting drift stability, there's a whole
chapter on that in our report. W go through each and every
one of these factors, and see how they will affect the
stability of the openings of the drifts, including those that
| listed on the third slide, tenperature, water, and so on.

Anti ci pat ed excavati on degradati on nodes. The
inmportant thing there is to try to get a handle on what wll
happen when tenperature goes up in the rock nmass. There is
presently, as you probably know, there is a heated drift
experinment going on. |It's not conplete. But we believe that
t he observations made there are critical to understandi ng
what is going on, and also critical in terns of input to the
met hods and anal ysis that has been nade relative to the
response of the rock mass to heating or cooling, for that
matter.

W're also interested to see everything they can
get out of that experinent would be very hel pful and shoul d
be put into input into the analysis, the field data from
there, rather than, for exanple, the pertinent rock
properties derived froml aboratory sanples. We have out
there now the possibility for really finding out nore

accurately what's going on
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Now, support design considerations, there are nmany
of those that cone into play, but one of themis--well, |et
me just take a few of themhere. Are we going to have
support that is going to last 100 years, 150 years, 300
years? W as a panel get nore and nore nervous the | onger
that period is in ternms of really predicting what w ||
happen. It's our consensus that to nake the retrieval period
as short as possible, including of course consideration of a
| ot of other factors than just the drift stability itself,
maki ng that as short as possible is very inportant.

What's the need? What are we supporting agai nst?
Is it a load? Wat kind of |oads? Structure load? Is it
thermal | oads of course? |Is it |oads that follow from say,
noi sture mgration that could | ead to degrading of the
joints, sheer stiffness, for exanple, or sheer strength? W
| ooked at that. The ease of installation of a support system
and conpatibility with the tunnel boring machi ne, excavation
system We were told that it could be acceptable if there
was sone mai ntenance to be done after enplacenent, and we
al so | ooked at the influence of things |ike radiation and
heat and noi sture, as |'ve said before.

Now, we were aware of the fact that the Departnent
of Energy and its consultants have devel oped kind of a
systematic way of | ooking at different support systens,

i ncludi ng concrete lining, including steel sets, including
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segnmented concrete |lining, including rock reinforcenent, and
we di scussed and debated that. The one thing that we did not
concur with was the soundness of selecting a segnented
concrete lining system That is where you have precast
concrete lining segnents that are put together in aring. It
is a systemthat's used extensively now days, for exanple, in
the Los Angel es Metro, because it's a quick way of getting
the initial support systemin. At the LA Metro, as an
exanpl e, we put those in, but then we canme back with a second
['ining.

I f such a systemwas going to be permanent, then in
t he i nstances where you' ve done that, they are heavily
reinforced and bolted Iining segnents. The anal ysis
performed by DOE or its consultants shows that due to
tenperature heating, there could be very high stresses
bui | di ng up, and they have suggested that there should be
sonme crushable material between sonme of these segnents that
could take care of that. W respectfully disagree with that.
We think it's a shaky systemand we think in particul ar
under dynam c |oad, that is, under earthquake |oad, that that
systemis not too good.

The system that we selected, not for the project,
but selected as a panel to be | ooked at nobst seriously, is
rock reinforcenent. For those of you who have been out there

in the tunnels, you know, for exanple, that in the cross-



© 00 N o o A~ w N P

N N NN B R R R R R R R R
w N RBP O © 00N O U~ W N R O

24
25

36

drift, there is wire mesh and rock bolts in the crown that
could easily in that instance be installed right behind the
cutter head of the TBM because of the type of machinery used.
We believe that that is the way to go. W believe that as
pointed out in the report, they don't have it only to
reinforce a pier, you may have to bring it down to the side
i ke this because as we discussed in the report, sone of the
| oadi ng that you may see down the road, so to speak, is right
there at what we call a spring line, or the |launches, heavier
mesh than perhaps was used. A great asset of that systemis
that you leave it to the rock to take care of nost of the
probl em rock reinforcenent, reinforced rock. W don't |ook
at load that cones and sits on us, like it would do for
exanple in terms of a steel design. So that is our
recommendation, with quite a bit of detail

Concluding remarks. | want to just say that we
felt very confortable as a panel with regard to the
information that we got in advance, the field trip, and the
presentations that were given to us over one day. The | ast
of the three days we used to deliberate and to prepare an
outline of the report. It's inportant, and we are very
confortable that we had the whole story, as we see it.

Thank you.

CRAIG Thank you, Professor Brekke.

Questions fromthe Board?
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RUNNELLS: Don Runnells, Board. 1'd like to ask you
about the lithophysal rock units.

BREKKE: Yes.

RUNNELLS: The repository, the proposed repository wll
resi de about 70 per cent in lithophysal units. You nentioned
that the observati ons suggest that the rock properties are
better than you would have anticipated fromdrill cores.

BREKKE: Yes.

RUNNELLS: Can you expand on that a little bit in terns
of why the rock properties are better and what the surprises
were versus the rock core?

BREKKE: [If | can use this as a rock core, if | had
intersecting discontinuities, fromthat and fromthe nature
of those discontinuities, this roughness, filling material,
what ever, you can deduce these are to be the nmethod, the rock
mass rating system Al right? And fromthat, and based on
experience, |ooking back over the years, and as docunented
for literally hundreds of tunnels, they say, ah, when we had
t hese value rates for these, then we had these and these
nmeasures that had to be taken to stabilize the wall. In
other words, it's a quality index.

When you get these smaller fissures that |
di scussed between these bugs, then they don't really affect
tunnel stability. They are inportant, however, otherw se,

because when it comes to the thermal reaction of the
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surroundi ng rock mass, they play a role, and we think a
positive role, incidentally, because you don't get the very
hi gh stresses you do if you just put in, you know, a
continuous rock mass w thout any discontinuities in it.

RUNNELLS: Thank you.

CRAIG Priscilla Nel son?

NELSON: Nel son, Board. Thank you very nuch, and | ook
forward to seeing the entire report. Congratul ate DOE on
inviting such a wonderful group of people together to neet on

the project and actually hope and suggest that continuing

i nvol venent can be arranged, as | think your input is very
val uabl e.

But et me ask you just one question, and | suspect
you' ve made comments on this in your report. Regarding the

di fference in behavior between the |ithophysal and the non-
i thophysal zones, and given that the test that's being done,
the thermal heat |oad test that's being done in the tunnel
that we sawis in the non-lith rock, what kind of a
difference in response would you expect, or would you expect
any difference, between the lithophysal rock responding to a
t hermal pul se and the non-lith responding to a thermal pul se?
BREKKE: | don't know the answer to that. | don't know.
This is the first heating experinent that |'ve ever been
involved in that involves rock mass. | don't know.

Clearly, without being too general, | think in the
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non-1lithophysal rock, there are nore joints, and so on, if |
observe that correctly. It's alittle bit of a different
rock mass. Wien | say | don't know, |'m not ashaned of
sayi ng that because | don't think anybody knows.

CRAIG Let's see, Cohon, Bullen and Parizek

COHON: Cohon, Board. You tal ked about the segnented
concrete |iner.

BREKKE: Yes.

COHON: Was there anything to add with regard to the
non- segnented concrete |liner, or would your conents to one
apply to the other as well?

BREKKE: No. The comments | made were to the segnented
concrete liner as we were presented wth. Qovi ously, the
same segnented concrete lining can nean a lot of things. |If
it's fully bolted and can be even designed for internal
pressures and whatever have you, that's a different story.
But cost wise, it then goes out of the window The only
reinforcenent that is in the segnented concrete |ining, which
is unbolted, is the reinforcenent you need so you can handl e
t he segnents wi thout having themfall apart.

Those comments do not--we have different coments
on the placed concrete lining. Al right? W don't think a
pl aced concrete lining is necessary if we have understood the
rock mass correctly. That goes in there after you're al

t hrough. You have for tunnel safety purposes, for the rock
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bolts and nmesh anyway, and rock bolts and nesh, | forgot to
say that, | guess, that's the beauty with it, that you can
advance the tunnel, utilize the TBM get production, and then
| ater beef up, if you don't mnd, the rock reinforcenent
systemto the extent that you deem necessary after all of the
heat tests and all of that are fully understood. You
decouple that fromthe driving of the tunnel itself, and
that's where there's a | ot of savings.

BULLEN: Bullen, Board. W |earned yesterday of a
nunber of opportunities that DOE is investigating to reduce
the thermal inpact of the waste package on the near field and
on the waste package environnment. Could you conment on
tunnel stability with respect to keeping the tenperature,
say, below 100 degrees C. near field? And I've got a quick
followon after this, but go ahead. Could you comment on
that one first?

BREKKE: Well, let me answer you this way. As our
Swedi sh friends would tell you, they bit the bullet on that
many years ago and said we are not going to heat the rock so
that we get boiling water under atnospheric pressure. And
they sinply said we're going to take our whol e process and
base it on that prem se, and that's what they have done.

| think that the higher the tenperature goes, and
the nore tenperature gradients you get, for exanple, this

bl ast cooling that has been suggested, the nore degradation
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you will find taking place in the rock. | can't quantify
that for you, but there is in the report a significant
di scussi on of that.

BULLEN: Simlarly, the followon of what we | earned
yesterday with respect to enhanced access, you nentioned that
one of the criteria was that mai ntenance is acceptable after
enpl acenment, and | assune you nean enpl acenent of waste.

VWhat type of maintenance did you foresee, and how | ong of
access woul d you suggest? Could you comrent a little bit on
t hat ?

BREKKE: Well, now | talk only for nyself and not for
the panel. | would say once the garbage is in there,
what ever you have to do, backfilling or whatever, and | know
there are other questions related to that, bye, bye, you're
gone. kay? That's ny assessnent. Once |'ve said that, if
they want to maintain a maintenance option, then this rock
rei nforcenent nesh systemlends itself nuch better to that
than any of the other systens, because that you can
literally, at least the rock bolts you can install renotely.

BULLEN: Thank you.

PARI ZEK: Pari zek, Board. You perhaps did not consider
the role of rock bolts or wire nesh or steel struts in the
performance of the repository and its effect on chem stry, as
an exanple. That was not part of your charge?

BREKKE:  No.
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PARI ZEK:  And the length of tine it would remain stable?
| mean, how long a rock bolt is good for, and are we going
to have rock falls?

BREKKE: W addressed that. | nean, there's a longevity
guestion here, clearly, and then again we are not the experts
to deci de how much humidity, if you don't mnd, or water and
air together down the road will get in contact with the nesh
and the rock bolts.

There's another question here that we raised. Rock
bolts, if they are fully grouted with cenentitious grout,
will there be a reaction between that grout and the rock,
considering all of the non-crystalline silica that is in that
rock? We don't know that. W pose that as a question. And
we al so pose as a question if you heat and cool and heat and
cool, will the rock bolts becone |oose teeth that will fal
out because of the inconpatibility in terns of thermnal
expansi on, contraction, and so on and so forth?

PARI ZEK: | have a foll owp question regarding the
stress relief damage that could be done by tunnels of
different sizes, and this is the so-called onion skin effect
of propagati ng open apertures away fromthe tunnel, and if
you were to use rock bolts and those onion skin stress relief
features help funnel water flow in a beneficial or harnfu
way, would rock bolts connect to those and maybe cause

dri pping that otherw se m ght not have occurred in the
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repository? And if so, could you design rock bolts to
support the roof in a way they wouldn't leak or drip on a
cani ster?

BREKKE: | think the answer to that is that the Swellex
bolts that they are now using, as they are being used, they
have a little groove when they are expanded, and that is
obviously a pathway for water. | can't see that to be
sonet hing that should stop us in the sense that we can't take
care of that one way or the other. Drift size really doesn't
play much of a role in terns of the disturbed zone.

PARI ZEK: Did you see a disturbed zone? D d you see
evi dence of a disturbed zone?

BREKKE: Well, right there, | nmean it's |oosening up a
little bit. Wiat I'mreferring to here is, for exanple, both
in Sweden and in Finland, they have nade estinmates of
typically how deep is the disturbed zone that in terns of
mobility of water, you know, has an effect, and that zone in
a TBMtunnel is typically in the order of one foot. And in a
drill and blast tunnel, it is typically in the order of one
meter. And that is backed up by Japanese data that they have
done for other purposes.

PARI ZEK:  Thank you.

CRAIG O her questions fromthe Board? Wy don't we
turn to our Swedi sh guests? Wuld you care to cooment? It's

not required. This is optional. | think the answer is no,
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not at this time. Questions fromthe Staff?
(No response.)

CRAIG | see no questions fromthe staff, and it's
about tinme to nove on, so we will now Thank you very, very
much, Professor Brekke. And we turn to the report on recent
site investigations. Mark Peters, Managenent and Operating
Contractor from Los Al anpbs National Laboratory.

PETERS. GCkay, |I'mgoing to give you all an update on
the list of things that we heard at the beginning that you
all wanted to hear about. | have a whole bunch of things to
tal k about today. |1've got a lot of slides so I'mgoing to
go through them |I'msure we'll have |ots of questions.

|"mgoing to tal k sonme about ESF testing, focusing
on the infiltration/percolation testing that we've done
recently, also touch on results fromthe drift scale test in
Al cove 5, and then spend a good bit of tinme on the cross-
drift, talk alittle bit about the predictions that we did
for lithostratigraphy, and al so how that conpares to the
mappi ng results; have a slide or two on the noisture
nonitoring results, the data we've collected to date, and
al so tal k sone about the current plan for the cross-drift,
which I know is of some interest; give an overvi ew of what
we' ve seen at Busted Butte in terns of Phase | and Phase |
results, and the status of where we're at there; discuss the

Prow Pass testing results fromthe C Wl conplex, which
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we're just now finishing up; give an update on the status of
SD-6 and WI-24, and al so give a brief overview of the
objectives and plan for the EBS pilot-scale testing at the
facility in North Las Vegas, so a lot to cover. So I'l
start with ESF testing.

This is just a slide, a layout of the ESF and the
cross-drift with the repository block to the west of the ESF
main, just to get you oriented. |1'mgoing to focus today on
results fromAl cove 1 up near the north portal, talk sone
about the infiltration and percol ati on experinments we've done
at Alcove 4 in the Paintbrush non-wel ded, and then al so touch
on again thermal testing activities in Alcove 5 and then
down to fracture matrix interaction studies in Alcove 6 in
the m ddl e non-lithophysal in the Topopah Springs tuff.

This is just a schematic di agram show ng the
| ocations of sonme of the hydrologic testing in the ESF.

Again, we're addressing infiltration in both Al coves 1 and 7,
| ooki ng at how t he Pai nt brush non-wel ded acts in terns of
diverting flow as it cones fromthe Tiva into the PTn, in

Al cove 4, | ooking at seepage, issues related to seepage in
the niches in the ESF main, and al so | ooking at fracture
matrix interaction in the fracture welded tuffs in Al cove 6.

Let's start with Alcove 1. Here, we're doing an
infiltration and percol ation study, basically associated with

the EI Nino studies. W're basically flooding the top of the
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nmountai n right above the north portal, and then | ooking for
wat er drippage into Alcove 1 below. W're using traced
water. In Phase I, we used lithium brom de traced water, and
we were using very high infiltration rates, akin to a
superpluvial type event. W're |ooking for not only the
timng of when the water reaches the opening, but how nuch
actually enters the opening, and the character of the flow
through the fractured welded tuff and the Tiva.

This is just a layout to get you a little better
oriented. The top part shows a plan viewwth the
infiltration plot that sits over the top of Alcove 1.

There's about 30 neters between the infiltration plot and the
crown of Alcove 1. And then the bottomjust shows a cross-
section of that, so the infiltration plot is right up in

her e.

In terns of results, the first phase was conpl eted
back in cal endar year '98. W applied about 63,000 gall ons
of water at the infiltration plot. W actually saw seepage
at close to 60 days, it took to get seepage into the opening,
and it was after about 30,000 gall ons had been appli ed. And
of the applied water, we've collected about 10 per cent in
the collection trays in the roof of the alcove itself.

Again, that was with lithium brom de traced water.
The second phase has begun, and here we're going to

vary the infiltration rates and also use nmultiple tracers to
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get a feel for nore of the transport phenonmena within the
Ti va Canyon

| should comrent that we did do predictions for the
first phase, and within the range of the sensitivity anal yses
that we did using an ECM conceptual nodel, we actually were
able to predict the first arrival in terns of seepage into
t he opening very well.

To nove on to Alcove 4, Alcove 4 is again in the
Pai nt brush non-wel ded units, and as you know, that's a key
part of the natural barrier at Yucca Mountain. Here, we're
doi ng sone snmaller scale percolation tests to | ook for not
only how the PTn, the mcrostratigraphy within the PTn
diverts flow, but also how faults and fractures within the
PTn perturb that flow Faults and fractures in the PTn are
of course very inportant to conceptual nodels for Chlorine 36
and sone of the other observations in the Topopah itself
bel ow.

So what we've done here, we've really just started
this test, and we don't really have nuch in the way of any
significant results. W have done predictions, but to date,
| don't have nmuch in the way of results to talk to you about.

But | can show you the layout, what we're done to date, and
where we're goi ng.

This is a map of the back of Alcove 4. This is

again in the PTn. Wat we' ve done is we've excavated a sl ot
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down here and we've drilled a series of borehol es above. The
key part about this part of the section is that you have a
fault with about a quarter of a neter of offset, and also a

| arge fracture.

We've injected at this point in Borehole 12 several
hundred liters of traced water, and we were | ooking for water
to come down the fault and enter the slot. As of yet, we
have not seen any water in the slot, but again, it's very
early in the test. W're about to start back up injections
in the next nonth or so.

Okay, noving on to Alcove 6, the fractured wel ded
units in the repository horizon. Here, we're doing a simlar
experinment as in Alcove 4. W've got a slot. W've got a
series of borehol es above. Again, we're doing injection and
| ooking for fracture matrix interaction within the Topopah.
We' ve done two liquid injection tests in Al cove 6, and sone
of the prelimnary results for the high perneability, we did
air k prior, so we characterized the perneability structure
on the nmeter scale, and we've done sone injections again, and
in the high perneability zone, we found that as nuch as 70
per cent of the water that was injected actually flowed
t hrough the fractures, and that's consistent with the nodel
predictions that we did prior to the test.

The next one will show you a sort of scal e draw ng

of what that |ooks |like. The scale on here, it's about a
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nmeter fromthe injection borehole down to the slot. Again,
we've primarily been injecting in this borehol e here.

SAGUES: What's the scal e?

PETERS:. It was about a neter between the injection
borehol e and the sl ot.

Moving on to Alcove 5, focusing on the drift scale
test today, just to rem nd you of the objectives of our in
situ thermal testing program W' re devel oping a nore
conpr ehensi ve under st andi ng of the coupl ed processes, and
we're focusing on tenperature distribution and heat transfer,
as well as |l ooking at sone of the nechanical, therm
nmechani cal properties, thermal expansion, nodulus, et cetera,
| ooki ng at the novenment of noisture during heating, and then
subsequent cooling, and al so nonitoring the changes in water
chem stry and gas chem stry due to heating and cooling.

Again, I'"'mgoing to focus on the drift scale test
today. This is a diagram show ng tenperature and power on
t he sane plot.

NELSON: This is about where we start hearing the
Def ense in Depth jokes.

PETERS: Again, this is just showi ng where we're at in
terms of drift wall tenperature. On the |left-hand side,
we're plotting power versus tinme, and we started the heaters
Decenber 3rd, and we've been running over a year. W' ve been

running at right around 190 kilowatts. And on the right,
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we're plotting tenperature. This is a representative sensor
on the drift wall about hal fway down the heated drift, and
we're at about--as of today, we're probably closer to about
160 degrees C. This is data as of our earlier January.
Again, our original target with the drift scale test was

to get to 200 degrees C., so we're still working our way
t owar ds that goal

Sonme nore in terns of the tenperature response.
This is tenperature data as a function of time for one of the
borehol es that runs horizontal fromthe heated drift. It's
actually parallel to wing heaters, but above the plane of the
W ng heaters. So renenber the wing heaters are actually two
el ements, outer elenment being higher power than the inner
element. So that's where you get the hunped profile.
There's a cold spot in the mddle. So the borehole collar is
there, and you're noving into the rock there, so you can see
that we've heated up. Wen we got to 100 degrees, to | ocal
boiling, about 96 C., we saw significant flattening at | ocal
boiling. W stayed there for on order of two weeks, and then
we noved on through and continued to heat up, and close to
the wing heaters, we're getting well into the range of 200
degrees C. W picked up again the hunp profile.

Sonme exanpl e contours of neasured tenperatures at
one year, this is a vertical slice through the heated drift,

conpari son of neasurenents versus predictions. For the nost
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part, our predictions have been--we've matched our
nmeasurenents very well. The drift wall is probably not
heating up quite as fast as we would have predicted. But for
the nost part, inside the rock, our predictions are matching
very wel |

BULLEN: A quick question. Bullen, Board. Have you
changed your nodels so that your nodels now match the
predi ction? Have you used the data that's--

PETERS. That's part of the process, but this prediction
is a pretest prediction.

BULLEN: Ckay, thank you.

PETERS: [|'Il talk sone about sone of the issues that
came up in the previous talk; thermal nmechanical properties
of the rock. There has been a | ot of |aboratory neasurenents
of thermal expansion. The thermal test, the single heater
test and the drift scale tests are a great opportunity to get
measur enents of thermal expansion of what 1'Il call the field
scal e, address the scaling issues. So what we've plotted
here is data fromboth the single heater test in blue, and
the drift scale test in the red triangles, and we're plotting
coefficient of thermal expansion versus tenperature, as well
as gage | ength.

And you can see that as you go to a |larger gage
length, there is a correlation where you get to | ower therm

expansi ons, and also the correlation of increasing therm
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expansion with tenperature. The decrease in thernma
expansi on as you increase your gage length is probably
attributed to the fracture nature of the rock. This is the
kind of data that we're getting out of here, which is going
to be very useful for sonme of the issues related to tunnel
stability and things |ike that.

To nove on to the cross drift, start wth the
lithostratigraphic predictions and results. A couple of
inmportant points to start out with is the unit variability
wi thin the Topopah. The formational thickness of the Topopah
is predictable. W were within less than two neters of SD- 6.

But when you | ook at the subunits, neaning the m ddl e non-
lith, the lower lith, et cetera, they're nmuch nore variabl e,
and you see variations, nine neter thickness changes over 150
nmeters, as we've seen it in outcrop primarily, and al so
boreholes. But in general, the predictions, the
lithostratigraphic predictions for the cross drift have
actually matched our mapping results very well.

This is a tabulation of predictions fromthe nost
recent version of the geol ogic framework nodel versus the
actuals, and then fromthat, the vertical difference between
t he mapping results and the framework predictions. You can
see this larger difference in the Iower non-lith contact is
primarily due to three small faults that have actually offset

us by greater than eight neters that weren't in the framework
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nodel .

This is the tunnel station, so this is basically
1000 and 15 neters fromthe breakout of the cross drift. So
to go through it, we encountered the mddle non-lith at about
a thousand neters in. W encountered the lower |ith at about
14, 50 neters in, and we encountered the | ower non-lith at
about 23, 20 neters in.

In terns of mapping results, we've seen sone
interesting fracture zones and some faults. W' ve seen three
unexpected faults, all less than five neters offset. They do
not correspond to any known faults at the surface. The main
splay of the Solitario Canyon was encountered very near the
predicted |l ocation, and there's the strike and dip
information as neasured in the tunnel. The main splay has
greater than 250 neters of vertical offset. Footwall is in
the lower non-lith and the hanging wall is all the way up to
the upper lith. The footwall was highly fractured as we
approached the main splay, which actually had an inpact on
the TBM production. And then in the hanging wall again we
were in the upper lith, and it's cut by several smaller
faults with mnor offsets.

Moi sture nonitoring. W have drilled systematic
boreholes in the cross drift. Every 25 neters, we've
install ed heat dissipation probes which allow us to neasure

water potential. And we were also drilling holes to try to
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track construction water use and understand how t he water we
wer e using during excavation was interacting with the rock.

So these are sone bullets that summarize sone of those
results. W're continuing to collect water potential data as
we speak fromthe systematic borehol es.

But to sumarize, we found that over 50 per cent of
the water, construction water that we applied, noved into the
fractures. 45 per cent of the total evaporation of water
fromthe cross drift due to ventilation, et cetera, was from
construction water, with the bal ance being rock formation
wat er . And we saw penetration of the construction water in
the upper lith nore than three neters, which is nuch | ess

than we see in the mddle non-lith, which is nore than 30

meters, and that's sinply basically a function of the

fracture density.

But overall, the bottomline, which I think is the
nost inmportant point, is there's a net |oss of water. On
average, we're drier than we were in pre-construction.

In terns of current plans in the cross drift for
'99, now, this is what's in the current plan, we're finishing
up the geol ogi c mapping. W' ve conpleted systematic drilling
and coring and as | nentioned, we're continuing the noisture

monitoring. W' ve taken consolidated sanples to support
Chlorine 36 studies, as well as the fracture m neral

geochronol ogy work and sent it to the USGS. And we had done
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a |l ot of hazardous m neral anal yses associated with TBM
construction |ast fiscal year.

In terms of the current plan for FYOO through 02,
we have a series of alcoves and niches in the plan that
address seepage as well as thermal and flow issues within the
repository horizon rocks. W have the cross-over al cove,
which is an al cove we're going to excavate out over the top
of Niche 3, ESF Niche 3, and we'll do a flow and transport
test. They're separated by about 15 neters, so we'll get a

good understanding of the scaling within the fracture wel ded

units.

We've al so got two seepage niches, one within the
lower lith, Niche 5, which will likely nove further down
tunnel. This diagramis fromearlier stations, as well as
Ni che 6, which is a seepage niche within the [ower non-lith.

And then we have a crest al cove where we're doing hydrol ogic
noni toring under the high infiltration area that's at the
crest of Yucca Mountain. The crest of Yucca Muntain
projects across the cross drift right in this area here.

We al so have a cross drift thermal test within the | ower
l'ithophysal in the plan.
This just summarizes what | just said in words.
Again, Niche 5in the lower lith to | ook at flow and seepage,
Niche 6 in the lower non-lith to al so address flow and

seepage issues. Again, this is the first time we've seen
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| ower non-lith and lower lith in the underground setting. W
saw a little bit of lower lith in the ESF, but we're getting
much deeper in the section.

Then the cross-over alcove, again, that starts out
in the upper lith within the cross drift, but when you get
down to Niche 3, you're in the mddle non-lith. So you
infiltrate in the upper lith, but you' ve noving into the
m ddl e non-lith between there and N che 3.

Crest al cove, again |looking for flow under the high
infiltration area that's present at the crest, and again the

cross drift thermal alcove, thermal test within the | ower

[ith, because the Alcove 5 work is all done in the mddle
non-1lith.

This is just a schematic of what one of these
ni ches, one of the seepage niches in the cross drift wll

| ook I'i ke. We have an access, and then we have the
characteristic niche like you' re used to seeing in the ESF
itself at the back end, with the borehol es that we use for
liquid release tests. And also in the plan, we have a sl ot
cut simlar to what | described in Al cove 4 and Al cove 6 for
| ooking at fracture matrix interaction in the lower lith, as
well as the |lower non-lith.

NELSON: Where is that?

PETERS: One of these would be in the lower lith and one

woul d be in the lower non-lith, according to the current
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plan. The lower non-lith would |ikely be at about 1620 or so
into the tunnel, pretty nmuch smack dab in the m ddle of the
lower lith that's exposed.

Moving on to Busted Butte, some of the results from
there. This is just a location map to show you here's the
bl ock, repository bl ock, show ng Yucca Muuntain and then
showi ng Busted Butte to the southeast of Yucca Muntain where
you get the distal extension of the Calico Hlls. And so
what we have is we have a very simlar section at Busted
Butte that we have under the repository, just significantly
t hi nner.

The | ayout of the Busted Butte transport test.
We're | ooking again at the Calico Hlls formation. W're
tal king fl ow and transport underneath the repository horizon
here. Previously, we' ve been tal king about above and within
the repository horizon. Here, we're belowit. The test
really takes place across three sub-units, the | owest
vitrophere within the hydrol ogi c Topopah, as well as the
upper part of the hydrologic Calico. So you' ve got two
vitrophere units and then the bedded tuff unit bel ow.

It's broken up into two phases--really three
phases; Phase 1-A, which is being done in the hydrol ogic
Calico, and that's primary four injection boreholes. Phase
1-B, which is two pairs of injection and collection

borehol es, and those are done in the upper vitrophere unit,
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which is a fracture vitrophere. And then Phase Il, which
exploits all three of those units on a nuch larger scale and
is a much | onger test.

Just sone results. Initiation of testing for both
phases was conpl eted on August 5th of this past year. |In
Phase 1-B, which is again in that fractured upper vitrophere
unit, we saw breakthrough of the fluorescein on June 16th,
whi ch neans we travelled 30 centineters in 30 days in that
fracture

For Phase 11-B, and for all phases, we're varying
the injection rates to get an idea of the sensitivity to the
flow and transport to injection rate. For Phase I1-B, which
is located in the |ower part of the Phase Il block in the
bedded Calico, we're injecting at 10 mlliliters per hour per
injection point, and we've seen breakthrough in three of the
borehol es to date.

Phase 11-C, a nuch higher injection rate, nore
superpluvial like injection rate. It's in the upper part of
the Phase Il block in the fractured vitrophere. There, we
initiated in August and we've seen breakthrough in two
bor ehol es.

And then for Phase Il-A, which is in the sanme part
of the upper part of the block, but at a rmuch | ower injection
rate, one mlliliter per hour per injection point, and we've

seen no breakthrough to date.
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For Phase I-A, which is, as | was describing it, is
the four blind injection holes, we're doing a mni m neback
as we speak. We're mning back, mapping the surface as we go
back, and it's probably six successive steps, and actually
using a black light to map how the tracer has travell ed.
That's going on as we speak in the field. So the results of
that, hopefully for the next neeting, you will hear nore
about that.

We did the overcoring on the Phase |-B boreholes.

That was the two pairs of injection and collection
boreholes. And we did a |lot of prelimnary observations
again with a black light to see where the fluorescein tracer
travelled. And in general, we found that the ingress of the
tracer was very consistent with what we thought we were going
to see fromthe breakthrough data.

I nplications for sone of the early results for flow
and transport. This is mainly focused on the results of the
overcoring of the Phase I-B. W're seeing a |ot of
interesting things in terns of providing insights on fracture
matrix interaction in that fractured vitrophere unit. And
also, we're finding that fracture fl ow does not occur in
these lithologies unless it's acconpani ed by substanti al
matrix flow, and this of course has inportant consequences
for transport beneath the repository. And we're working to

guantify the fracture matri x coupling, and incorporate that
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into the site scale nodels that we use for the SR LA process.
C-wel |l conplex results. This is a map, plan map
showi ng the layout of the Gwells conplex, with CG1, C3 and
C2. 1'Il refer to ONC#1, which is in this direction up
here, about close to 3,000 feet away. A nice schematic of
the stratigraphy of the CGwell conplex. The testing zone
mar ked here is the Bullfrog test zone. This is an over
slide, so this is when we were testing the Bullfrog. W're
actually testing the Prow Pass right now, which is this blue
ri ght here.
In ternms of the hydraulic tests in the Prow Pass,
we' re punping out of G2, and then we're observing in CG1, C
3 and ONC#1 as well. W' ve actually anal yzed sone of the
data and we've seen draw-down in G2 primarily from wel |
| osses, but we've seen response in C3, C1 and ONC#1, and to
date, the analysis yields the transmssivity that you see

here of 400 square feet per day and a storativity of about

. 001 between C-wells and ONC#1, which again is in this
direction.

And as a generalization, the Prow Pass test results
were applicable to | ow perneability tuffs at Yucca Muntain,

whereas the Bullfrog results, which were discussed in
previ ous neetings, are nore applicable to high perneability
tuffs.

In terns of conservative tracer tests in the Prow
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Pass, we're doing a forced gradient, partial recirculation
test. Here, we're punping in G2 and partially recirculating
back into CG3 and also injecting into CG3. W're injecting
iodine as well as a fluorobenzoic acid, and the results to
date have allowed us to estimate |ongitudinal dispersivity
between CG-3 and C-2, and that gives us a value ranging from
.0 to 4.5 feet for dispersion along the direction of the flow
path. But we aren't able to calculate transverse

di spersivity fromthis particular test because it's a forced
gradient test. W need a natural gradient test to do that.

Moving on to the reactive tracer testing, again
we're punping in C2 and partially recirculating back into C
3, and then injecting into C3. W're using mcrospheres of
different sizes, polystyrene mcrospheres to understand
coll oid response.

We're al so injecting both non-sorbing and sorbing
tracers, fluorobenzoic acid, chloride and brom de, both non-
sorbing, with varying diffusion coefficients, as well as
Lithium which is the sorbing el enent and has an internediate
di ffusion coefficient, and again sonme col ored spheres.

In terms of data today, I'll show a diagramin the
next slide that shows the breakthrough curves for the
different tracers. But today through close to right before
Chri stmas, recoveries have been 46 per cent for the

fl uor obenzoic acid, to 16 per cent for the sorbing Lithium
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W' ve seen evidence of matrix diffusion, and we'll
see evidence of that in the next slide. That's primarily
fromthe responses of the non-sorbing solutes with various
di ffusion coefficients, as well as the rebounds that you'l
see after we've had flow interruptions. And the Lithium
attenuation is consistent with the dual porosity concept of
t he saturated zone at Yucca Muntain

Lithiumsorption is slightly greater than we
observed in the lab tests, and that suggests that the |ab
sorption data that we're using is conservative as it goes
into fee the performance assessnment. And the m crospheres
are highly attenuated relative to the sol utes.

An exanpl e of breakthrough curve for the reactive
tracer testing, the brown is the fluorobenzoic acid, and then
the brom de and chloride with the different diffusion
coefficients, and then finally the Lithium which is sorbing
in this particular system and also way down here is the blue
and orange m crospheres that were injected.

Surface-based testing. Update on where we're at
with SD-6 and WI-24. SD-6, the current depth is 2541 feet.

W're in the Bullfrog right now at the bottom of the hole.

We encountered drilling difficulties. The planned depth is
2850 feet. In terns of the objectives that have been net to
date, those are listed here. W' ve obtained the planned

core. We've collected sanples for mneral ogy and chlorine
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36. We've got critical stratigraphy described down to the
base of vitrophere. That was inportant information for
design. And we've also conpleted |ogging to 2540 feet.

You can read sone of the objectives we have not yet
met. We have no water sanples fromthe regional aquifer at
SD-6. We've encountered the water table, but we have not
measured the water |evel yet quantitatively, and we haven't
done an aqui fer punping test.

We do have a plan in place now to go forward and
conplete that borehole to neet all the original objectives.

WI-24, we've conpleted the borehole to the planned
depth, but at total depth, we encountered perched water. W
punped the perched water. W took perched water sanpl es.

But at total depth, we're in a relatively tight portion of

t he regional aquifer, so we have not done a punp test. At
this time, we are denobilizing the equipnment. W would have
had to have deepened the hol e another 500 to 700 feet to even
have a chance of punping, and there was no guarantees that
we'd be able to punp it at that point. So at this point,

we' re denmobilizing the rig, but we're not precluding the
ability to go back and finish that, deepen that hole at a
|ater date if it's deened necessary as we go through the TSPA
process, up to SR LA

EBS pilot scale testing. W're doing a series of

EBS concept tests using a DOE facility in North Las Vegas.
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Again, here we're denonstrating the performance of the
various EBS concepts at the field scale. W're actually
doing it at quarter scale to the current design, and we
started out with anbient tenperature tests, but there's plans
to go into elevated tenperature tests at a |ater date.

We're primarily focusing on how wat er noves through
the EBS materials, so we're using not only instrunmentation
within the Richard' s Barrier of the backfill, whatever we're
studying, but we're also using fluorescein tracer to try to

actually visually see how the water travels through the EBS.
We're varying infiltration rates. R ght now, we're
primarily running at very high infiltration rates,
superpluvial type val ues, but we do have plans to maybe | ower
those to nore |ike present-day val ues.

As we do these infiltration tests, after we're
finished with the test, we're actually going to go in and
physically start to pull the material out, and not only
characterize the material, but also try to observe the
fluorescein path. |It's going to be artful to go in there and
do that, but we're going to try to go in and characterize how
the fluorescein has travelled. W're doing these in test
canisters. There's a diagramat the end that |ays out a
schematic of what one of these canisters |ooks |ike.

We've initiated Canister 1 in md Decenber. That's

ongoi ng as we speak. The EBS concept there is a Richard's
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Barrier. W have a nedium sand over topical coarse sand, and
we're again at anbient tenperatures and superpluvial type
rates.

We just started test Canister 2. That is a coarse
sand backfill. The coarse sand is the sane coarse sand that
we're using in Canister 1 for the Richard' s Barrier. And,
again, we're at anbient tenperatures and the sane
superpluvial rates. That's just starting.

CRAIG That's a tinme warning. You're now cutting into

your question tine.
PETERS:. |'m al nost fi nished.

Ri ght now, the plan for test Canister 3, which
we'll initiate later in February, is another Richard's
Barrier, this tinme fine sand over coarse sand, simlar
configuration to Canister 1, but different hydrologic
properties, different materials, different hydrol ogic
properties.

This is a schematic of what these test canisters
| ook I'ike. They're large nmetal canisters with a clear
plastic tube in themwhich is neant to be |ike the waste
package. They sit on pedestals and then we enplace in this
case the Richard's Barrier over top of that. This is an open
tube that we can run canera in and things like that to
actually see if we can visualize the fluorescein contacting

the canister. Again, we have instrunentation throughout the
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fill to understand how the water is nmoving through the fill.
We al so have wicks on the side of the canisters that al so
nmeasure and hel p us constrain how the water is noving.
Right now, in test Canister 1, we've been
infiltrating since md Decenber, and we're seeing a | ot of
wi cking of the water with these wi cks over here. W see no
failure of the Richard's Barrier today. |It's actually being
diverted by the Richard' s Barrier
| believe that's all | have. The rest is backup.

CRAIG Thank you very, very nuch, Mark. Questions from
the Board? Priscilla?

NELSON: Nel son, Board. 1've got two questions, Mark.
The first is what paraneters about the sand are you
controlling in your experinmental work in terns of the sand
itself, in addition to | assune there's a grain size? Wat
about m neral ogy or |ithol ogy?

PETERS: It's just an Overton sand, it's a straight
guartz sand.

NELSON: It's pure quartz sand?

PETERS: Yes.

NELSON: And are you planning on varying that at all, or
staying with only quartz sand?

PETERS: Right now, they're mainly concerned with
varying the hydrologic properties of the sand. Are you

getting at the chem stry? They're going to vary hydrol ogic
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properties, so the test Canister 3 will use a different sand
with a different hydrol ogic property, set of hydrol ogic
properties.

NELSON: Ckay. But there's no investigation |ike of the
matri x characteristics of sands that have sone porosity in
their grains as well?

PETERS: Well, they're neasuring that in the [ab. [|I'm

not sure if |I'manswering your question.

NELSON: |'mnot sure either. It seens like it's
i nportant, and when people say backfill, lots of tines in the
m nd we get backfill and Richard's Barrier sort of get used

i nterchangeably, but they're treated quite separately in this
st udy.

PETERS. They are, yes. And | guess to try again,
they' re characterizing the hydrol ogic properties of the sand
prior to the test.

NELSON: O the bul k sand, though?

PETERS:. For Canister 1, they had a nedi um sand.
They' || characterize that. And then they have a coarse sand,
it's the lower part. They'll characterize that separately.

NELSON: Ckay. Let nme ask you this. In Alcove 7, was
there a seal-off and waiting for re-establishnent of anbient
hum dity?

PETERS. Yeah, there was a dual bul khead set up down

there. It returned to anbient very quickly, and we didn't
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see any evidence of any dripping into Al cove 7, although near
the fault, we m ght be seeing sone response now, but it's a
little early to tell.

NELSON: That would be very interesting. You can tel
me who to followup with on that, and to see how the rock is
responding as well in terns of regaining of humdity.

PETERS: Sure.

NELSON: And just finally, in Alcove 1, is the Lithium
brom de concentration in the caught water matching the
Li t hi um brom de concentration of the injected water?

PETERS: | don't know the answer to that, to be honest
with you. | can find out, but I don't know.

NELSON:  Thank you.

CRAIG (Ckay, we now have Dr. Sagliés, Knopnman and
Runnel | s on deck. Al berto?

SAGUES: Thank you. On the drift scale thermal test,
how is the gas chem stry com ng along? Specifically, howis
t he oxygen partial pressure inside?

PETERS. Inside the drift?

SAGUES:  Yes.

PETERS: |It's atnospheric. The O2 levels within the
drift right now are very nuch |ike what they are in the ACD
out si de.

SAGJES: Woul dn't one have expected conpl ete steam

spar gi ng by now?
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PETERS: Well, yes, | think if you had a seal ed
bul khead. | think part of it is that bul khead is not a
pressure bul khead. |It's not hydrologically sealed. | think
we're getting comunication across the bul khead. That's
partly why | think we're not seeing--yes, because you'd
expect the air mass fraction to change significantly as you
heat, but we're not seeing evidence of that as of right now

SAGJES: So you're getting about 20 per cent oxygen?

PETERS: Yeah, 18 per cent.

SAGJES: And the water vapor is--what fraction woul d
t hat be?

PETERS: W haven't done any neasurenents of water vapor
fraction in there as of yet. W're neasuring primarily Q2,

CO and CO2, but | believe there's efforts underway to start
measuri ng water vapor fractions.

SAGUES: | see.

PETERS: W're not doing it yet.

SAGUES: Are there any plans at all of closing any

section of the east/west drift to attenpt to detect seepage

in the actual drift |ocations, as opposed to just an al cove?

PETERS: Right. W're actually putting together--we're
working on a plan to try to bring--1"Il give you a bit of a
bi gger answer than just the question. W're working on a

plan to bring forward the crossover alcove and Niche 5

excavation, and starting drilling into 99. W're trying to
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bring that forward fromO0O into 99, and the context of that,
we're starting to look at do we want to possibly bul khead off
part of the cross drift under the high infiltration area.
That's sonmething we're exploring. W haven't really cone to
any conclusions yet. But the crest alcove was neant to be
just that, in the lower lith under the crest, we would
bul khead that off, and then that would be |ike Al cove 7, but
we'd be in the lower lith under the high infiltration area.
But there has been sone di scussion of possibly bulking it
off, but we're just in the discussion stage.

SAGJES: It would seemthat closing off a section of the
cross drift, a couple hundred neters, sonething |like that,
woul d give a unique opportunity to observe how drips occur

within the tunnel

PETERS: Right. And like | said, we've started, in the
| ast month or so, we've started to think about that.

SAGUES: Ckay, thank you.

KNOPMAN:  Knoprman, Board. You went through--you had by
necessity to go through this material pretty quickly. [I'm
wondering if we could just quickly turn back to the results

that you summari zed for Busted Butte?

PETERS: Sure.

KNOPMAN:  Because | just want to nake sure | understand
what the inplications are of the flow rate that was

calculated for the fluorescein tracer. That's a centineter a
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day. This is Page 32.

PETERS. Yes. That one?

KNOPMAN:  Right; a centineter a day. What happens to
that result? Wat do you do with that now? It seens to ne
that's fast.

PETERS: We conbine that with the overcore results. W
had snapshots as we collected the pads through tine. At the
end, we overcored, so now what we see, particularly in this
particul ar case, is everything is covered with fluorescein.
But what we have here is we have initial breakthrough, and
then as we collected pads as a function of tine, we've got a
snapshot of how that breakthrough changed in terns of down
t he borehole, and the nature on the pads. So we just take
t hi s breakt hrough and then the subsequent collections, as
wel |l as the overcore results, integrate that into an
under st andi ng of how the tracer flowed through the fracture
vi trophere.

KNOPVAN: Wl |, what did you think--what kind of rate
had you expected?

PETERS: That particul ar breakthrough |I believe was a
little bit faster than we predicted. W've been on both
sides in terns of predictions for Phase | and Phase I, we've
bot h under and over predicted, but they' ve been wthin
reason.

KNOPMAN:  Ckay. And if you can just clarify for ne one
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ot her question here?

PETERS: Sure.

KNOPMAN:  Not just Busted Butte results, but in sonme of
t hese ot her al cove studies where you're |ooking at flow and
transport, where are you or how are you trying to quantify
relative flow vol unes between matrix and fractures? \Were
does that nunber conme out fromthese various studies, or
where are you going to get sonme better statistical handle on
how much flow is going through fractures?

PETERS:. | think fromthe fuel testing perspective, one
of the keys are the Alcove 6 work that | tal ked about, the

fracture matrix interaction stuff fromthe mddle non-1lith.

Also, | think the Alcove 4 work in the Paintbrush non-wel ded.
Those ares really key to understanding at a sort of neter
scal e how things are partitioned between fractures and

matri x.
KNOPMAN:  And right know, what's your hypothesis about
that? You re presumably going in with sone hypot heses for

t hose studies. Wat's your hypothesis?

PETERS:. In the Paintbrush non-welded, it's dom nated by
matrix flow. It's not a fractured unit. It's a bedded tuff,
and it's dom nated by matrix flow. One of the inportant

things we need to understand is how faults inpact that matrix
dom nated system The case of the Topopah, it's a fractured

unit, we expect to see significant fracture flow, and we did
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in that test.

KNOPMAN:  So in Topopah, what woul d be the percentage--

PETERS: | can, based on the field observations in the
hi gh perneability zone, there was nore than 50 per cent of
the water that we injected went through the fractures.

KNOPVAN:  Ckay.

RUNNELLS: Runnells, Board. | just want to thank you
for an excellent presentation. That's a huge anmount of
material in a short tine.

PETERS: Thank you.

RUNNELLS: | also want to endorse the possibility of
closing off some portion of the east/west cross drift and
doi ng sonething sinple Iike | ooking at the back to see if it
drips, a good opportunity. But ny question concerns
comuni cation. | continue to struggle with how the various
conponents of the investigations comunicate with each other.

You have a huge anount of very basic scientific information
you' ve given to us, and we heard earlier from Paul Harrington
that within the engineering group, there is a nodeling group
t hat kind of goes out and asks for the information they need
to come back on the engineering side. Can you describe to us
how you see this vast anount of basic information feeding
into, being used by the engineers for designing the
repository and the canisters?

PETERS. | can speak--that's a big question. | was
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hopi ng you were goi ng down the path of howis this used in
t he process nodels for the natural system
RUNNELLS:  No.
PETERS: | didn't think so. Well, a lot of the anbient
stuff, the seepage work, | mght defer that to sonmebody in
t he audi ence.
CRAIG Okay, |'mlooking for sonmebody from DCE.
PETERS:. But Paul, you can take a stab, or do you want
me to take a stab and you can follow it up? O Jean, maybe.
SNELL: Dick Snell with the M&O, the engineering group.
| think I can answer your question, at least in part. But
woul d you restate for ne briefly, was it how do we get the

scientific information into the engineering activities, in

essence?
RUNNELLS: That's right, especially in terns of a
conpressed tine frame. That plays into it.

SNELL: Ckay. We have an EBS, engineered barrier system
group within the subsurface design organi zation. That was
set up about a year and a half ago, | think, something |ike
that, maybe a little bit longer. That's the group that Jim
Bl i nk has cone out of, and that's the engineering interface
that Paul Harrington nentioned, | think, with the scientific
community with PA, and it was set up with the purpose in mnd
of first of all, making sure that the performance assessnent

nodel s accurately reflect the engineering designs, and
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secondly, a vehicle for getting information fromPA and from
science into the engi neering designs.

The EBS organi zation still exists, reports to Cal
Buttacheria of subsurface design. Specifically, sonme of the
testing for the last thing that Mark covered on the EBS
testing facility, that testing was planned with the EBS
organi zation working with representatives fromall the |abs
and the scientific community. A test plan was devel oped with
inputs froml think all four of the national |abs, USGS and
some of the designers fromEBS, and is being inplenented with

t heir inputs.

Wth regard to data com ng into the design process,
a couple of things. First of all, we have with the EBS group
that Blink was in, an interface between PA and design, which

i S ongoi ng over about a year and a half or so, and |
menti oned especially we have on our alternatives group a
representative fromthe PA organization. W have a

representative fromthe scientific organization, from NEPO

The designs, as you al ready understood, and there
was a conment earlier fromJared Cohon, | think, about how do
you reflect the site, the designs are all based on the site.

The whol e premi se for design is what does the site | ook
i ke, what are its characteristics, and so forth.
So engineering uses scientific data that's in the

dat abase that the project maintains. Data is fed in
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regularly fromall the testing organizations, as well as

t hose that are doing nodeling and | aboratory testing. It
goes into the technical database, and it's extracted fromthe
dat abase for use by engineering, and that's a routine

mechani smthat we have.

For our alternatives work, we'll use the database
to the extent that we have the information we think we need,
but recognizing that testing is ongoing, there's a delay in
getting into the database, we go out and ask for it, so that

the representative we have from science is available to us.
We can request data, recent data fromtests, interpretation
of test results, so we can incorporate it into the PA nodels
and into design rapidly, if you wll.
| guess in summary, | would say that the interfaces
are continuous and ongoi ng, and they've gotten substantially
better over the last year to two years as we've gone forward
and as the project has changed a bit inits texture from pure
scientific investigation to one of a conbination of science
and engi neeri ng.
Does that hel p?
RUNNELLS: That helps a lot. Thank you.
SNELL: Ckay.
PETERS. There's another specific exanple, too, that I
t hought of as | was sitting up here. Thermal testing data,

for exanple, the repository design group is in a |ot of cases
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taking that data directly and conparing that to their nodels.
So there's free data transfer. |I'mnore famliar with the
thermal test, but there's free data transfer between
repository design and the science side to help themconfirm
their nodels that they use for drift stability, et cetera.
That's kind of an exanple of sonme of the things.

PARI ZEK:  Pari zek, Board. The |ast question dealt with
the pile of information already at hand and how that factors
into design. On the other hand, the license application and
design selection process is on a fast, fast, fast track. The
year 2001 is right around the corner, and the hairy head of
LA is 2002, and then | look at Figure 25 that shows niches,
ni ches, niches, niches, and | understand we're going to
probably get going in 1999 with the cross drift seepage
experinment. So there's a lot of data in 70 per cent of the
rock mass that probably is needed in design. It may not have
sci ence backing for it, and so the question is how fast wll
t hese areas of the niche experinents get programmed in with
the vital information to cone out of those? |If that doesn't
happen till 2001 or 2002, you know, then we hope there's
delays in the |icensing process maybe in order to--

PETERS: They're avail able as confirmatory information
as we go into the LA, but you're right, they're not, as the
design freezes here really in fiscal year '99, there's

testing information comng in beyond that. That will be used
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as confirmatory for design

PARI ZEK: Design freezing doesn't nmean there won't be
opportunity to make changes.

PETERS:. Sonebody el se can address that nore than | can.

| think the answer to your question is yes. But the data

will continue to collect and we can provide confirmatory
information to the design, and |i ke you noted, we are
bringing things forward and trying to prioritize what we feel

is nost inportant to do first in the cross drift.

COHON: Cohon, Board. Your Figure 25 showi ng the cross
drift showed two Solitario Canyon alcoves. | don't recal
you sayi ng anyt hi ng about what you're going to do there.

PETERS: Yeah, | forgot to nention that. Right now, the
al coves, we're no | onger planning on excavating al coves.
What we're thinking of doing is drilling | ong boreholes to
explore the west splay of the fault. Renmenber the TBM
st opped short of the west splay of the Solitario Canyon. W

cut through the main splay, but we stopped short of the west

splay. So we would drill forward with | ong boreholes to
explore the west splay, and possibly drill angled back to

| ook at the main splay further fromthe excavation. W
aren't planning--the original plan called for 50 neter |ong

al coves. W would probably use a drilling niche and drill
al ong the borehol es.

COHON:  What were you going to do in those al coves?
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PETERS: Borehole testing across the fault akin to what
we' ve done in Alcove 6, the CGhost Dance, primarily instrunent
across the faults, basically nmeasure tenperature pressure,
relative humdity across the fault zone, hydrol ogic
noni toring, and al so take sanples for |ooking for tritium and
other tracers that mght tell us something about the flow
pat hs.

NELSON: Nel son, Board. Mark, the panel that we heard
fromearlier that Tor Brekke was the chair of has sone
recommendat i ons about investigations of the disturbed zone.

PETERS: Ri ght.

NELSON: Wth recomrendation to do sone testing, either
di rect measurement or nodul us or some sort of surface

seismc, be it sheer, conpressional, do you have any plans to

do those at all, considering that that can fit into support
desi gn?

PETERS: | have not seen the report, so in general, |
don't think we've really addressed what's in the report,

whet her we have it in our program | wll say that as we go
into the ECRB, we are going to be doing drill and bl ast,
which we're going to eval uate excavation effects fromthat.

We're going to drill and blast the accesses to these al coves,
and then mechanically excavate the actual test beds. So we
are going to look at effects of excavation technique on air

pernmeability. That's the focus.
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NELSON: On air perneability. So how are you going to--

PETERS. Right now, | can't really speak to how we're
going to address the report on tunnel stability.

NELSON: And you're going to do air pernmeability by
punpi ng out of boreholes, or what?

PETERS: We inject air and do single hole and cross-hole
tests.

KNOPMVAN:  Knopman, Board. Wuld you, Mark, review what
the schedule is in FY 99 for actual analysis of the Chlorine
36 sanpl es that have been coll ected?

PETERS. Yes. They've collected nultiple sanples. W
had, every 50 neters, we drilled boreholes primarily | ast
fiscal year. Those sanples, as well as feature based sanpl es
t hat have been taken since in the tunnel, concentrating on
the highly fractured zones and the fault zones. Those are
bei ng processed, and ny understanding is about 15 to 20 of
those are going to the accel erator next nonth for anal ysis.
So we've collected a | ot of sanples, but for this fiscal
year, | would say, and we're focusing on the faults when we
do these early sanples, we're probably |ooking at maybe 20,
25 anal yses by the end of the fiscal year.

KNOPMAN:  And you have how many sanples? So it's 25 out
of how many sanples collected? 2007?

PETERS: | don't know the exact nunber. Hold on a

mnute and | can conme up with a pretty good nunber for you
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The core holes were every 50 neters. That right
there generates, let's say, just 40, 50 sanples. And then
t hey probably took an additional 40, 50. 1'd say 80, 70 or
80.

KNOPMAN:  So roughly a quarter of the--

PETERS: In this fiscal year. But we would continue
anal yses next fiscal year.

PARI ZEK: Pari zek, Board. Can you give us an update on
t he earthquake information fromyesterday up at the test
site? Does that have any--

PETERS: It was a 4.3 at about--it was in the south end
of Frenchman Fl at, underneath Frenchman Lake. There's been
at | east four above magnitude 3 in the sane general area in
the | ast coupl e nonths.

PARI ZEK: Were levels reported to rise great anounts al
over the desert?

PETERS: No, not that I'maware of. It |ooks like--the
one yesterday |ooked like it was at the east end of the Rock
Val l ey Fault, which is a strike slip fault that runs
basi cal |y east/west from Frenchman Fl at across coming north
to Mercury and out that way.

PARI ZEK:  Whet her that showed us as what |evel responses
in any of the nonitoring wells on the project--

PETERS: Not that |I'm aware of, no.

PARI ZEK: But sonebody has data on that?
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PETERS: Well, we collect the data, so we can certainly
go | ook that up, and as of right now, | have not heard any
maj or wat er response.

CRAIG Oher questions fromthe Board?

(No response.)

CRAIG In that case, let's give our guests an
opportunity if they w sh.

KNUTSSON: Gert Knutsson. | found that this
infiltration and percolation study is of great interest,

especially for the future if you have a climte change.

PETERS: Ri ght.

KNUTSSON: Wi ch tracers do you plan to use?

PETERS:. Which tracers?

KNUTSSON: Wi ch tracers?

PETERS:. In the second phase of Al cove 17

KNUTSSON: I n the second phase, yes.

PETERS: We'Il still use the lithiumbrom de, and then
we'll add, | don't know the specifics, but there's going to
be a suite of conservative, and maybe even a reactor tracer

in there, a simlar suite to what we've got planned for sone
of the other al coves.

KNUTSSON: And the deep ground water is also of great
interest. D d you have any figures of the age of this water?
Age of ground water in the deep wells is of great interest.

Did you have any dating?
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PETERS: | thought | saw Zell. Zell, can you address
the age of the ground water? Age of the ground water in the
SE. Maybe you're better to address that than ne.

PETERVAN. There are a nunber of Carbon 14 ages from
wells in the saturated zone, and the uncorrected ages, nany
are greater than 10,000 years. There's also Chlorine 36
values on a |l ot of the saturated zone sanples, and those have
ratios of 500 or a little bit nore, which are perm ssive,
say, with early Hol ocene ages. So | think everybody agrees
t he uncorrected--the raw Carbon 14 ages need to be sonehow
corrected for incorporation of dead carbon that's acquired
during infiltration.

KNUTSSON: Do you know t he Swedi sh nethod to use the
organi c content in ground water?

PETERVAN. There is some new work that will be done this
year trying to date the organic carbon fromthe sanples, and
we' ve col |l ected sanples, especially down gradient, for that
wor k, but there are no results avail able yet.

KNUTSSON: I n the Swedi sh studies, we have got nuch

younger dating with the organic content. Thank you.

CRAIG Are there questions fromthe staff? Yes, Leon
Reiter.

REI TER: Leon Reiter fromthe staff. A couple quick
guestions. The W-24 was supposed to give us insight on the

| arge hydraulic gradient. What have we | earned about that?
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PETERS:. Sonewhat inconclusive at this point fromthe 24
perspective, because we weren't able to do a punp test.

REITER So if you went down deeper, you could get sone
i nformation?

PETERS: W were going to attenpt to try to get into a
better part of the aquifer to do a punp test, but there was
no guar ant ees.

REI TER: The second question, you said that you expect
significant increase in sorption as a result of the Busted
Butte test. Can you give us sone idea of how significant,
what are you expecting, what nunerically are you expecting?

PETERS: | probably can't--1"'mnot--

REITER I|Is there anybody here who can tell us that?

PETERS: G lles is probably the only guy who can
actually give you a nunber for that one.

REI TER. Well, yesterday, we saw overheads and anal ysis
and it showed very little performance being provided by the

UZ transport, and | was wondering how these results m ght

affect it.
PETERS. Well, whether it's dom nated by fracture fl ow
or not, one of the issues is is does fracture flow bypass a

ot of the sorptive characteristic of the Calico. Let's put
it that way. One of the things that the Phase |I-B results
woul d say, | would argue, is that you see a |lot nore matrix

as you go through that part of the Calico, which is rea
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i nportant sorption, because as you flow through there, you
have nmuch longer tinme to sorb. So | would say it's positive
for site performance, but that needs to be incorporated into
the thinking for the UZ flow and transport nodel, and that's
what these results will do.
CRAIG Oher questions fromstaff?
(No response.)
CRAIG In that case, we're exactly on schedul e and we
wi |l reconvene at 3:30.
(Wher eupon, a break was taken.)
CRAIG Okay, | haven't seen Nick, but--all right, we're

now starting the second session, and we have Nick Stellavato

from Nye County tal king about the early warning drilling
program
STELLAVATO | want to thank the Board for inviting Nye

County back. This has been an exciting 35 days, the last 35
days, and as the last tinme | tal ked, gave you a little bit
about our drilling program and today I'll give you sone
results since our |ast discussion.

First, this is the layout of the wells this year
that we had planned on drilling, starting with 1Dx, which is
the farthest north towards Beatty, which is in the paleo,

t hat horsetooth pal eo discharge site, over to 5S, which is
right off the edge of the Nevada Test Site boundary, and in

the alluviumthere.
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Just a little background. Again, these are the
wells for the three year programthat we had prelimnarily
laid out, although after this year's drilling and sone of the
results I show you to date, we may want to relocate quite a
few of those wells.

First, I'"ll just give you a quick update. W' ve
generated a trenendous anmount of data in the |ast 35 days.

In fact, we've drilled 6,438 feet of well to date. These are

the wells that are in sone state of being conpleted, or are

conplete. And over here at 5S, I'll explain it doesn't have
a--these are water levels. It doesn't have a water |evel,
and I'll tell you why in a mnute.

First, starting at the paleo discharge, we first
encountered water, the static water level is at 56 feet. W

continued to drill this well. W finished that well at 2500
feet, a tremendous anount of difficulty drilling. W didn't
want to use nmud, so we just used soap and pol yner so that we

woul dn't screw up the water. W're in the process of

conpleting that well, but we found one of the problens, it
was supposed to be a pal eozoic carbonate well. W drilled
2500 feet and we're in tertiary sedinents, clays, silt and

sand and vol canic sedinents. So we're drilling along and our
wat er tenperature is running about 30-sone degrees, and we
were watching spikes in the water tenperature. The water

tenperature would go up and down to 104 degrees F. and then
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back down to 75 to 80. At 1150 feet, we hit a bad zone,
which we think is a fault, and we went in there and did a
tenperature log, and the tenperature was 52 degrees C. at
1150 feet.

So we continued on drilling and we got down to 2500
feet, and we have another zone at the bottom of the hole. W
ran the logs onit. W had the log in stages. Due to the
bad conditions, we could only | og about 100 to 200 feet at a
time in the open hole, and we just had to come out the bottom
of the drill string, log alittle bit, pull up, log alittle
bit nmore. Down at 9S, which was right at the nmouth of Crater
Flat in this canyon here, this was about a 500 to 600 foot
hole we drilled, and we encountered four water zones. The
first one was 98 feet. W have since conpleted this well,

put six and a half inch screen casing in four zones, and have

run a punp test, and I'Il talk about that in a m nute.
Movi ng on down towards Lathrop Wells, which sets
right here, is our Wll 3D. W're right now at 2,000 feet as

of this norning in 3D, and we're still in tertiary sedinents.
However, we hit the first water, static water |level is at
240 feet. You can see a trend. W're going shallow. As we

go towards Forty Mle Wash area, Lathrop Wells, the water
table, static water is getting deeper and deeper. 3D,
t hough, as like 1D, at the water table, our tenperature is

about 40 degrees C. right at the water table. At 1200, we
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went in and ran a tenperature | og because we thought we were
getting hotter. W were 67 degrees C. at 1200 feet in 3D

We don't know the facts, deep pal eozoic water heating up, the
same as this one here, we don't know what the gradient is in
this area because there's nothing been drilled before. So we
will finish this hole at 2500 feet, and then we'll get
conpletion so we can get chem stries on all these specific
zones so we know exactly what these deep waters are. Are

t hey pal eozoic water, carbonate water, or are they sone
intrusive water or volcanic water? W'I| get the data on

t hose.

W're at 2D, we drilled this down to 500 feet, and
we hit with our hamrer rig, and we got water at 343 feet.
This is in the Valley filled alluviumright off north of I-
95, the 1-95 highway. And then the Washburn Well was the
first one we drilled, and we wanted to confirm whet her the
wat er table was bel ow 815 feet, as per the driller's log in
1958. We hit perched water higher, and then deeper, and |
have it on the sheets, I'll go through it, but the static
water | evel in one of our piezoneters was 359 feet. The

ot her piezoneter, the perched water is dried up, so we have

two piezoneters in that well, one at 359 and the other one
dry.

Now, we conme over to 5S, we just conpleted 5S to
500 feet with the hammer drill, and it's dry. It was a
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duster. We didn't get any water yet in this one. W've set
casing to 500 feet, and we're going to go back on it later
and drill it down 300 or 400 nore feet until we get good
water in 5S. W don't know why it's dry, but we don't know
why--what's going on out there.

So | have a couple other slides, I'lIl show those
last, but 1'Il just go over sone of the things. Again, the
last tine | talked, we were in the process of doing these
t hings, and we did get everything done that we needed to do,
and we did get inthe field. W started drilling Novenber
30th. We did the Washburn Well first. W drilled to 658
feet and the static water |evel was 359 feet. Water sanples
of the first water, and by the way, we got water sanples of
every time we hit first water, we called, our geochem st cane
out, got sanples, and the USGS personnel cane out and got
t heir sanpl es.

Qur main water bearing zone was at 385 to 460, and
we ran our geophysical logs inside our drill string because
the hole just kept collapsing on us. W couldn't do anything
withit. Very difficult drilling conditions, and after this,

we brought in the hamrer rig, which actually hamers down and

uses air and hammers down a dual wall drill string that we
can set seven inch casing inside the dual wall drill string,
so where we have really bad ground, we can drill down through

it, set the casing and then we don't have to worry about it.
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Then we were | ooking for this 400 feet of clay that
shows up in a lot of the wells in Lathrop Wlls, a lot of the
wat er supply wells. However, at the Washburn Well, it's
about seven feet thick. And then we installed those two inch
and a hal f piezoneters.

The 1D well which--we're still setting on 1D well.

We've been on it about 24, 25 days now, and | think we wll
get it conpleted within the next ten years, but it's been a
tough one for us, because of the swelling clays. You know,
we can't do anything in the hole, even the geophysical
| oggers, so we have to do sonething different in that hole.

This was the pal eospring deposit, the horsetooth,
and we tried to core with our regular rotary rig, and it
wasn't any good, turned to a talcumpowder. So we tried a

split spoon, we got a little bit of sanple, and I amin the

process of putting the hamrer drill back up on there and
drilling the first 300 feet so we can get that upper water
zone in another hole parallel to the 2500 foot hole.

We did finish the 2500 foot with a dual wall.
Static water |evel, however, is 52 feet bel ow the surface,
and we have three zones in that upper 300 feet. W want to
conplete all for nmonitoring. And then we have two ot her
wat er zones, one at 1150 and one at 2160 for so many feet.
can't renenber what it is. So those five water zones we're

going to conplete separately so we can get water sanples out
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of each one of them

We did get water sanples at the first water, and
t hose sanpl es shoul d be anal yzed, and we're anxi ous to see
what that upper water [ooks like. At this tine, they set
geophysi cal |logs at 1560. W do have geophysical logs to
2500 now. This was |last Friday, and we did finish that up.
So we do have those all the way to the surface. And the
wat er tenperature again at 1155 was 52 degrees C., and this
i s obviously deep carbonate, deep pal eozoic water com ng up
the fault zone or sone other thing that's got the water
tenperature at 52 C. We had, again, the difficult drilling
and the swelling clays. But we have solved that problemwth
the 1D well. We will get that one conpleted and be able to
get the water quality sanples fromthat 1155 and that 2160
zone separate.

And then 2D, again 420 feet, and then the static
water |evel was at 311 feet. W're going to finish that one
later. W're at 500 feet with casing set now. And then 3D
is the one where we're down to 2000 feet now. This was done
t he ot her day, and we're down to 2000 feet, and again we have
up to 67 degree water tenperature in that 1200 foot interval
and we' Il be doing a tenperature |log |ater when we get the
hol e done.

And then 9S, we did 9S and | think I need to say

this. W screened this off with a six and a half inch steel
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screen, and ran a punp test. We ran 47 3/4 hours because we
couldn't run over 48 hours because of the law, so we had to
stay bel ow 48 hour punp test. However, we have got sone data
in our bottomtwo zones, the bottom zone which contri buted
about 60 to 75 per cent of the water, we did run a spinner
with this at the same tine, got about 80 darcy perneability.
And the next zone up has about a 40 darcy perneability,
which is extrenely high perneabilities. |1t punped two days
with five foot of draw down at about 175 gallons per m nute.
And we put Westbay in it now W'I|l be nonitoring each one
of those zones over the long term
And then just sonme of the drilling nethodol ogy and

some of the things we learned, and | won't tal k about them
You can read it. If you have any questions on it, you can
ask ne, because | think I'm about out of tine.

CRAIG Wiy don't you just |eave that one up there, and
people can ook at it.

STELLAVATO Well, | just wanted to show a couple quick

slides of the type of sanples. This is out of 9S with that

hammer rig, as you got a picture of it. It brings up sanples
as big as seven inch, so we can get sonme good sanples. |It's
not typical cuttings. W know exactly where it's from

because he brings it up with the air right at that zone, and
soneone can | ook at these calcite, silica, or whatever, and

do anal ysis on these sanpl es.
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And that's just a picture of that hamer rig. |
think that's the way to drill. It actually hamers the dual
wal | casing in the ground. W get all of our sanples back

right here and we sanple right at the discharge. And that's

all 1"l say right now on that. |If you have any questions,
you can ask me and I won't go into the last one. I'Ill just
put it up.

CRAIG Just leave it there. Questions fromthe Board?
PARI ZEK: Parizek, Board. The programis noving at high
speed, fromwhat | see. This is definitely what you

predi cted you woul d be doing, and it seened |like you're ahead

of schedule. | would inmagine you' re beyond. At the rate at
which you're drilling, is it too fast in order to get good
qual ity data? You know what |'m saying, too fast and maybe

the driller is being paid to get the job done and get out of
there. You're not |osing useful information?

STELLAVATO No, we've got conplete sanples from-
conposite sanples fromtop to bottomon every well. Every
time we hit water, we stop and we get water sanples. W' ve
had quite a bit of down tinme also, just to do testing and do
wat er sanpling. You know, we're not exceeding ourself. In
fact, I'"mshutting dowmn two rigs starting next week. | ran
three rigs at one tine. | wasn't running one rig; | ran
t hr ee.

PARI ZEK: | wasn't aware you were running three rigs.
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STELLAVATO  Yeah, we run three rigs continuously, 24
hours a day, seven days a week. W ran 18 straight days from
Novenber 30th to Decenber 18th, and so we've deci ded--we shut
down for two weeks at Christmas. | don't have the slide.
Soneone took it.

PARI ZEK:  You nentioned perched water in several
different intervals. How do you know you have perched water
when the Departnment hasn't been able to solve its perched

wat er probl em up on the nountain?

STELLAVATO Well, with that hammer rig, we know exactly
where we hit the water. It uses air, it uses nothing el se
but air, and when we hit our first noisture, we have a fellow

| ogging the cuttings right there, along with one of the GS
fellows on the project, and we get that first water, we shut
down. Okay? Then we start drilling and then we hit the main

wat er bel ow, and then we run our |og, we can see the two

wat er s.
PARI ZEK: | nean, you're |ooking for water content or
some way of deciding it's dry or it's wet or it's saturated,

or somet hi ng?

STELLAVATO  Yeah, exactly. You can see it. W're
getting dust the whole tine until we hit water.

MONTAZER: May | say sonet hi ng?

STELLAVATO  Yeah, go ahead, Parvis.

MONTAZER: W don't really know, and | don't believe
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it's perched water. What Nick is referring to is perched
water is the first--

PARI ZEK: That's the difference, water bearings, all of
whi ch are saturated, you could have 18 or 19 or 50 of them
and it's a big difference whether it's saturated the whol e
way, or whether it's distinct.

MONTAZER: W believe it's nostly--once we hit the top
zone, | have no reason to believe that we have any
unsaturated zone. But we won't know until we're done with
t he conpl eti on.

PARI ZEK: Next question. Parizek again. Wuld it be
reasonable to try Shel by Tube sanpling of the horsetooth
formation, if split spoon sanpling gave you sonething, or
woul d Shel by Tubes crinp over on you?

STELLAVATO Yeah, we've tal ked about it, and there are
other nmethods to get that. W're going to put the hanmer rig
on it again, and this will be the third hole on that
horsetooth, and we'll take sanples with that hamrer because
we've got to do the first 300 feet because the water is too
hot to run ny Westbay in the deep zone, because it's just too
hot for the PVC. So |'ve got to go to a steel conpletion,

and then we're going to do a parallel hole to 300 feet and

use the Westbay. So we'll get all the sanples again from
that, and then next year, | can go back in, you know, we can
hand auger it's so soft, we can just about hand auger the
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t hi ng.

PARI ZEK:  Now, anot her question about the QC/ QA. You
have a | ot of new data that will be extrenely valuable to
program WII| the program be able to use your drilling
information and the data that's com ng out of these dril
holes, or will it say well, no, it doesn't neet sone

criteria, and then as a result, we can't pay attention to any

of that? | don't know that, and | want to make sure the
progranm -
STELLAVATO Well, | can't answer for the program You

know, that's the programthat decides what they want to do
with our data. | know that we foll ow NQAL program We
wote all our procedures and all our testing plans and al
our procedures, and the NRC has | ooked at our program

PARI ZEK: To ne, and for the good of the country at this
point, it would be extrenmely inportant to know that the data
sets that are comng in can be used to help calibrate a
revi sed nodel, either done by Nye County, State of Nevada, U
S. Geol ogi cal Survey, whoever does it, that these are control
points that are going to be useful, considered valid, have

good chem stry, whatever chem cal sanples are taken aren't

going to be conprom sed by the drilling nmethod. You know,
here we are at a critical stage of filling data gaps in a
nodel i ng area where there was al nbst no control up until now,

as you know, and you're the best act in town, and | want to
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make sure the act is the best on the strip.

STELLAVATO And | agree with you 100 per cent. kay,
D ck Spence from DCE can tal k about that, because they are
| ooki ng at our program and | know t he NRC has.

SPENCE: Yes, the answer to that is we |ooked at this on
the front end before we enbarked upon--with Nye County, and
the answer is they have an equival ent QA program and we've
| ooked at it, NRC has |ooked at it, we're going to use that
dat a.

PARI ZEK: |1'mfeeling better as a taxpayer

The other part of ny question was the nodel --

CRAIG Last one, Rich.

PARI ZEK: (Okay. The nodel is plunging or sloping to the
east. Is that the result of any nodel forecast that came out
of, say, Frank's regional nodel or earlier nodels of the
regional flow, or is that a surprise?

STELLAVATO There was no data in there, so no one knew.

PARI ZEK: | know. But the nodel says there was sone
contour there.

STELLAVATO The nodel didn't say anything about in
t here, because | don't think there was any data.

PARI ZEK:  You don't need any data for a nodel when
you' re making--what |'msaying is there's a contour |ine
somewhere in there, and was that forecasted at all close to

what you're observing?
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STELLAVATO No, we're surprised. The only thing is
the--in Forty MIle Wash, the data in Forty MIle Wash, the
contour for in here | think was 350 feet, and so we were
wondering with this Washburn, why in 1958 they had a desert
land reentry well was 815 feet and didn't have any water. So
we went back in there and redrilled, and we hit that at--I
think I got it on there at 385 to 410, we hit a water zone
and canme up to 359. So that clay is partially confining, and

once we go through it, it's comng up

PARI ZEK: | have nore questions, but I'"'mtold | can't
ask them so I'll--1 won't go away.

CRAIG No, no, capture himlater. Cearly, you' ve got
one of the hottest acts in town, N ck.

STELLAVATO Well, we wanted to get this data because
Parvis and Tom and our people need this data for our
nodel i ng, too, so we can anal yze what's going on up there,
because there's just no data from Yucca Mountain down to the
Fel derhoff Well right here.

CRAIG Okay. Well, thank you very, very nuch, N ck.
And now next we turn to Paul D xon tal king about EWP DOE
gosh that's a lot of initials, sponsored studies. You ve got
ten m nutes.

DI XON:  Good afternoon, all.

Just to kind of repeat where we're going here, what

I"mgoing to try to do is answer sone of Richard's questions



© 00 N o o A~ w N P

N NN N NN R R R R R R R R R R
g N W N P O © © N O O M W N B O

99

maybe, and that is DOE initially | ooked at what N ck was
going to be doing, and we put together a scientific program
to | ook at sone of the saturated zone chem stry and

m ner al ogy, hydrol ogy type aspects, kind of independent,

other than Nick's drilling the wells, we're kind of
col l ecting sanples and QAing themon site and archiving them
and I'll kind of go over those activities, so that we do have
a program where we can generate data.

The work that's going on right now, you'll have to
excuse me, |I'mjust getting over having laryngitis over the
weekend, so if | squeak out, | apologize. Wthin the
saturated zone, the type of work we're | ooking at right now
is the USGS Los Alanps, as well as UNLV, are doing different
types of studies on the sanples as we go on real tinme as well
as core and collect cuttings.

The USGS is | ooking at water chem stry, mgjor and
m nor el enent chem stries, stable isotope signatures of these
waters. | also know that although not funded strictly out of
DCE, Zell Peterman is also |ooking at sone of the fracture
m ner al ogy and sone of the pal eo di scharge deposits
i ndependent of this.

Los Alanps is |ooking at the Eh/pH of these waters
by direct measurenments. This is Arend Meijer, and he's using
hi s probe down hole neasuring things directly. Sanples are

bei ng collected fromsone of the punp tests to | ook at
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colloids and organic contents for use in our colloid nodels,
and Martin is also collecting sone of the saturated zone
waters to | ook at the Chlorine 36 content of these things.

In addition, UNLV is doing Eh/pH studies al so, and
this is through the University set-aside program It's
initially been funded out of DCE, but the funding wll
transfer over to the University set-aside after the first
part of this year.

And, again, the other thing that's kind of
important, as Nick mentioned several tines today, they found
hi gh tenperature waters and they're specul ating or
hypot hesi zi ng where that water is comng from Between the
work that the USGS is doing, as well as the work that UNLV is
doing, we hope to try to get a handle on whether those are
truly waters com ng out of the pal eozoic, whether they're
heated waters fromthe vol canics, what's driving these
chem stries. W have an idea where the waters are com ng,
ki nd of ground water tracing fromthese different prograns.

In addition, as N ck pointed out, we're running a
suite for the--DOE is running a suite of just geophysi cal
logs in addition to these things, in conbination wth what
they're doing. So we'll have a full suite of geophysi cal
| ogs to accommodate what's being done in conjunction with
t hem

| kind of put this slide in here. This is just to
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poi nt out that the saturated zone work here is being done,
and we hope to get data for use, and the way that N ck has
been drilling, I think we'll get a long ways to getting there
and getting data that feeds the saturated zone process | evel
nodel s that we have right now So the DOE sponsored studies
are feeding data into those, and there are data feeds at tine
frames which feed the process | evel nodels.

In addition, data that cones in after those
anal yses that come in after that stuff, there is a program
set up wth the Performance Assessnent group to use sone of
this information in their abstraction and testing,
sensitivity analysis of the abstracted codes as we get them
out. So there is a lot of effort being applied to use as
much of this information that we obtain for site
recomrendation and ultimately for |icense application.

As nentioned earlier, and you were wondering what
was going on, the person who's in large part responsible for
this and spoke earlier, and that was Mark Peters, and that is
t hat sanpl e managenent is headed up by NEPO, the test
coordi nation office. And the test coordination office
basi cal | y has sanpl e managenent personnel out there, and they
track, they record, they bag on site all the sanples as they
come up hole, and they set those--splits of those aside from
Nye County for use in DCE studies so that we will have a good

handl e on where these sanples cane from and we do have Q
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pedi gree for themw thin our program

The TCO al so coordinates all the field sanpling
activities for the DOE with Nye County. W have a direct
interface there, so when we hit water, the different Pls get
i nfornmed when to cone out and do testing, and stuff. W have
pretty good commruni cation there as far as | can tell right
NOW.

And the last thing is the TCOis archiving al
t hese sanples in the SMF for future studies that aren't being
currently used in studies as we have them t oday.

Besides the kind of water testing stuff, Inez Triay
at Los Al anpbs and her co-workers are basically al so doing
colum and transport experinents with the sedinents and core
that we get out of here to try to get some handl e on

transport characteristics through these rocks for use in the

nodel s.

And I'lI'l kind of conclude up here just to say that
in my opinion, as you pointed out, Richard, this is a great
resource, and | believe that we will get a |lot of very

inmportant information to help the regi onal saturated zone

fl ow and transport nodels being generated by the project.

And the effectiveness of the alluvial systemis a barrier, an
additional barrier within the SZ, | think will be better

eval uated and integrated into our defense in depth argunents

as we proceed on by having these studies going up through
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And with that, I'll stop and entertain questions.

CRAIG Okay. Priscilla, followed by R chard and Debr a.

NELSON: [I'mcurious. A question was raised yesterday
which I'mfollow ng up on because it was of interest and it's
of interest to sonme of our Swedish visitors as well. Is
there any m crobi ol ogi cal assessnent or testing being done on
wat er sanples here or com ng out of the other wells that are
bei ng conpl et ed?

DI XON: At this point in tinme, there are no funded
studies to do that. When we | ooked at the key technical
i ssue that canme out of the NRC related to saturated zone and
ot her barriers, although m crobial induced corrosion and
ot her things are considered inportant, there are no real
burning issues as far as | know that drove us to put funding
into those things this year either, from PA or other places.

So microbial as a whole for DOE this year is not being

addressed in our current study plan across project w de,
except for a few i ndependent studies within Waste Package on
corrosion, | believe. | can be corrected on that if sonmebody
is in the audience who's nore w se.

NELSON: Not necessarily just for the corrosion, but
general | y- -

DI XON:  Well, for transport, | know we had studies in FY

98 that | ooked at sone of that stuff on transport, both at



© 00 N oo o B~ w N P

N NN N NN R R R R R R R R R R
g » W N P O © © N O O M W N B O

104

Los Al anps and Livernore, and those studies were curtailed in
'99 due to funding. And the bottomline was they weren't
consi dered issues within those zones right now where there
was a drive within DOE to do those.

PARI ZEK:  Parizek, Board. Could you comment a little
bit on the Eh progress that's being made? | know the program
has been | ooking at this, and that's so critical to the
transport of sone radionuclides, do you have an update on how
that' s goi ng?

DI XON: Eh in the sense of on the site?

PARI ZEK: On the site.

DIXON: On site? The end of the year report that cane
out, which is in NEPO right now, from Aaron Meyer basically
they | ooked at two different wells to describe this in situ
down hol e neasuring instrunent that Aaron had, and WI-3 and
WI-17 were the two weeks | ooked at. W-3 had oxi di zi ng wat er
and we were able to reproduce, had Eh's on the order of 300
mllivolts. They were able to reproduce wthin that well
down hol e probe neasurenments, as well as in situ nmeasurenents
taken al ong the way down where they punped out certain
sections, took grab sanples, were able to get a good match
bet ween those two neasurenents, between what we saw.

WI-17, which is further in towards the repository,
actual ly had reducing conditions, about m nus 100 MEV in the

hol e, and that kind of conpares well with sonme of the earlier
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wor k done by O gard and others. Wat we saw, there was sone
reducing waters within the repository footprint. The program
to continue |ooking at the test site, wthin the Yucca
Mountain area at WI wells was deferred to 00 due to funding
this year, and we're using the noney we have this year to
| ook at the Nye County stuff to keep things in real tine.
PARI ZEK: Parizek again. Do VA have reducing water, |
forget, for transport? Did we get any reducing conditions?
DIXON: | don't believe that we did anything with

reducing water in VA, but | could stand to be corrected

t here.

PARI ZEK: So far, fromthe two presenters now, nother
nature is doing us a lot of good, |I think. It |looks |ike
not her nature is adding--

DI XON:  Mother nature is adding a | ot of things, weather
that can potentially help us along the way. | wll say that
there's a lot of informati on we hope to get out of Nye County

on lateral dispersivities and horizonal dispersivities. To
get an idea, right now, all the water, when you go down |ike
in W-17, you have about 30 feet of oxidizing water before
you hit reducing waters, and the real question is is what is
the mxing within that oxic zone. Does the water hit that
and stay within the oxic zone, or does it m x down through

t hat 30 foot zone.

PARI ZEK: That's the whol e idea of the layering or
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m Xi ng.

DI XON: Layering, mxing, and that's part of the
saturated zone nodeling that's going on

PARI ZEK: One general question. About how many West bays
are planned, which is really a three dinensional
characterization of head distribution and chem stry? | know
West bays we tal ked about, but | don't have any idea how many
wells wll be equipped with Westbay sanpling ports.

DI XON:  As far as | know, Nick can answer that probably
better than nme, but right now, nost of the wells that are

conpl eted through the water table will have Wstbays for

sanpl i ng.

STELLAVATO  Every well that's not too hot will have a
West bay.

PARI ZEK: How hot is hot to nelt plastic?

STELLAVATO 41 to 42 C. is as hot as we're supposed to
go.

DI XON: And at this point, | don't knowif N ck is
| ooking at in sone of the hotter wells of doing sonething
different, putting in steel things.

STELLAVATO |I'mjust putting in steel tubing in the
hotter wells so we can actually punp them and get the sanple.
PARI ZEK: And the diatomte needs hot water,
understood at one tine, and that's consistent with what the

horsetooth formati on tenperatures are. W always had this
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magi c as to why diatomte was so restrictive in the
pal eospring deposits, and the warm water - -

STELLAVATO | don't know anyt hi ng about that.

CRAIG W're setting up a special neeting anongst the
three of you at the end of this session.

STELLAVATO | would say that Zell is probably a better
person to answer.

CRAIG Debra, and Al berto.

KNOPMAN: | have two questions. One, |'mreassured
about the cooperation that seens to be going on between Nye
County and the program Can you say categorically there was
not any issue about the drilling fluids affecting sone of the

geochem cal sanples that were taken? 1Is it not an issue now?

DIXON:  In sone of the early wells |ike Washburn and
stuff, we used a lot of things due to drilling probably when
we first got started. Sone of those wells we will probably

not be able to do a lot of chemstry on. On the deeper
wells, air hamer drilling and doing those sort of things,
don't think we're conprom sed at all in the chem stry that
we'll get out of those wells. Again, N ck has to weigh off
when he gets into wells, and he does converse very well with
us about when he has to add additives and stuff, to let us
know when he's done things. But the bottomline is he has to
get to adrilling total depth, and we try to, if we run into

probl ems, we try to make sure that we've been sanpling al ong
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the way so that before we get to those probl em zones, we may
potentially contam nate with using polyners and ot her things,
t hat we' ve gotten sanples up higher

KNOPMAN:  Ckay. Second question focuses on these two
conclusions. Can you give us an idea of the tinme frame in
which you will get the kind of information out of these--the
vari ous experinments and data collection efforts that will--
when will sone of this information get fed back into the flow
and transport nodeling and when will you think you'll be able
to integrate it into your defense in depth argunents?

DI XON: W have data feeds to the technical database in
md sumer this year, with all data collected up to that
poi nt on Eh, pH and chemi stry fromthe different
participants. And as far as | know, the saturated zone flow
and transport process of a nodel isn't due until sometine
much later this fall, and then we have at the end of this
fiscal year, another feed to the technical database of
everything collected for this fiscal year. And anything
collected after this fiscal year will not be fed into the
process |level nodels, but will in fact probably go into the
abstraction testing process. That's why | put both those
things up there, so the sensitivity analysis, things that we
don't get incorporated up front into the process |evel nodels
will get utilized during sensitivity analysis and the

abstraction process.
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CRAIG Al berto?

SAGJES: VYes, | was just trying to feel out your
transparency nunber for | guess the one on |inks of saturated
zone. Wiat's developed in the first bullet?

DI XON: That's a good question. | think that's just a
typo. I'mnot sure. That shouldn't be invert. That should

just--it could probably just start with data feeds to the
saturated zone. | think that's just an extra word added in.

SAGUES: Al right. Gkay. The other question is as far
as | know, this is all planning; right? There are no
findings yet?

DI XON: This is all what?

SAGUES: Planning. There's no findings here?

DI XON:  They' ve been col |l ecting sanples and doi ng
anal ysis, but right now, we're in the process of collecting
things. Anything that | would have presented woul d have
been, you know, one or two little nunbers here and there, but
there are nunbers being generated as we speak in a | ot of
di fferent areas.

SAGUES: Ckay. The other question has to do with the
tenperature. First, are the tenperatures they're observing
in the Nye wells, do they agree with expectations,
proj ecti ons?

DI XON: | would say that the projections of what cane

out of the pal eozoic aquifer and having 50 degrees, you know,
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40 to 50 degrees C. water is concurrent with what we've
measured before in the pal eozoics. | can be corrected out
there. Were we have gotten up close to the center, we're
seei ng higher tenperatures, that's probably not beyond
expected. But, again, the chem stry in these prograns and

| ooki ng at sonme of the other things wll tell us where those
waters originated fromand what's causing themto be

el evat ed, you know, what zone they're being generated at the
el evated tenperatures, whether they are comng from deep
where we'd expect tenperatures in the 50 degree C. range, or
whet her they're being heated by a secondary process.

SAGJES: One of the tenperatures is as nuch as 67
degrees; did | hear that correctly? |Is that to be expected
at those depths?

DIXON: I'mnot sure. | nean, | was kind of surprised
at 67 nyself, but then again | have not been doing a ot with
t he saturated zone tenperatures personally and working in
those issues, so | can't really address that question
directly, only to say that it's not out of line with where
that well is located and what it's |located next to to have,

you know, secondary heating related to the vol canic

processes.
SAGJES: Yeah, and maybe you aren't the right person to
ask this, but how inportant is tenperature or tenperature

variations to the saturated zone nodeling?
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DI XON:  The sensitivity on how tenperatures will affect
transport out there in the nodeling, I'mnot sure it affects
flow that nuch, but there probably will be sonme affects to
transport, and those are being determned in the nodels as we
generate them Again, this is all kind of data that, as N ck
poi nted out, we only found out here in the |ast week or so.
So we're still trying to digest it.

Zell mght want to address fromthe back there if
there is any belief fromyou, Zell, that there's any reason
to believe that the water tenperatures are out of whack from
what we' ve been seeing, fromwhat we expected, | guess.

mean, you have the nost history on water tenperatures and

hi story.
PETERVAN:. Zell Peterman, USGS. Well, we were just
tal ki ng about that yesterday, and | think we took 65 degrees

or sonething and, you know, with the geothermfor that part
of the country about 30 degrees C. per kiloneter, you're only
tal ki ng about a source of the water maybe, you know, 1300
neters down, and to ne, that's not too difficult to believe
that it would certainly suggest that it's probably fromthe
regi onal carbonate aquifer.

But as Paul says, you know, once we get the
chem stry and the isotopes, we should be able to tell nuch
nore clearly where that water is comng from But | think

it's--there's sonething in the hydrologic systemthere that's
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forcing the deep water up. W know there is an upward head
on the pal eozoic aquifer at Yucca Muuntain, so it's not
inconsistent with that.

CRAIG (Ckay. At this tine, we need to nove on. SO
t hank you very, very nmuch. W now conme to the show that you
saw adverti sed when you got off the airplanes comng into Las
Vegas. It's called the 10 CFR 63 show. John G eeves and Tim
McCartin of the Nuclear Regul atory Comm ssion are on for 25
m nut es.

GREEVES: Good afternoon. How nmuch did we charge for
entrance?

Let me just, Chairman Cohon and Board menbers, |et
me thank you for the invitation to cone and talk to you about
a very inportant aspect of the repository program And |
t hi nk we probably need to spend sone nore tinme together, and
|"d invite you when you're in Washington to give ne a cal
and maybe | can talk to you as tinme permts.

| was here yesterday, and a | ot of things cane up
in the presentation we're going to nmake on Part 63. | felt
like it needed to be put into context, so |I've added a slide.

And | normally take probably a half an hour to go through
this slide with groups like this, including the Conm ssion,
and there's not time to do that. But | really think it's
inmportant. | sat through the design neetings yesterday, and

the context, the licensing context that this programis in
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needs to be understood by all people, and really all I'm
going to be able to do with this slide for today is point out
three key parallel paths that are going on, and | apol ogi ze
for the slide, but | had to call Timand ask himto bring
this one out on the plane.

But there's about eight parallel activities going
on here, and I'mreally going to only nention three of them
and it's sort of the context of the licensing process, and
the three 1'mgoing to speak to are in |egislation space. The
three are the standard, the |license application and so called
sufficiency coonments. And when you | ook on this, the one

that furthest out is the license application here, and it's

in 02. It's a driver.

The next one is the site reconmendati on, which in
| egi sl ation space, calls for Conmm ssion comments. W're
required to do that. It's also a driver. And then the other
one that I want to nention is up here, the standard.

In the context that | want to try and portray and
maybe conme back and talk to you nore at length is these are
the things that dictate what we do in terns of the
Comm ssion, and we're going to talk to you about Part 63 and
gi ve you sone background on this. But with the application
out here in 02, the fact that the Conmission is required to
comment on site recomendation in 01, and just the design

work that we | ooked at yesterday, these people need to know
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what is the standard. They need to know what the post-
closure part of the standard is. They need to know what the
pre-closure part of the standard is. There needs to be--and
there's another line here, I don't want to short strip the
environmental inpact statenment. That is al so obviously

t aki ng pl ace.

So that's the context that a lot of this topic is
involved with. People were asking questions yesterday about
reasonabl e assurance, and we need to be able to answer those
questions. And in this context, reasonable assurance, by the
time you get out at license application, and I'mworking on a
chart that goes further than this, but the staff will have to
review that, develop a safety evaluation. Mst of the people
in the roomare famliar with that. There will be a hearing.

You go through the hearing process, and then at the end, the
Conmi ssion will nmake a decision. That is reasonable
assurance, and this is a big ticket item

And t hen reasonabl e assurance goes all the way down
to the smallest itemwhere | have any year, hundreds of
|icensees who termnate their |icense, and in that case, an
i nspector goes out, does an inspection and says did you get
rid of that seal ed source, and the answer is yes, and he
docunents that, and that's reasonabl e assurance in that
context. And it varies fromthose two extrenmes, so | hope

that in sone way answers one of the questions that came up.
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So at this point, I'mgoing to just go through
about four slides up front, and Timw Il do the details. As
far as Part 63, we have had interactions with EPA over the
| ast three years. W've tried to be proactive. Wat the
Comm ssion has done is cone up with what it believes is a
proposal that is consistent with international
recommendati ons, and protective of the public.

W' ve had extensive experience conducting our own
performance assessnents. We've net wth the Departnent and
had a chance to interact with them and you'll find that this
regul ation is a performance based type of regul ation.

We devel oped the strategy late in '97, and sent
that to the Comm ssion, and they did approve that strategy in
March of this past year, and it basically was driven by that
context that I showed earlier.

At this point, just--you rem nded people what's
driving this process. The National Acadeny conpleted their
work in August of '95, and the legislation called for EPA to
one year |later, cone forward. That woul d have been August of
'96. And then the legislation said NRC, within one year
after that, which would have been August of '97, cone forward
and put this standard piece together. So we aren't there.
We're on a later schedule. But that's why we're proceedi ng
with Part 63. The Act calls for us to do this ultimtely.

It also calls for NRC to conformwi th the EPA standard, and
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gives us a year to do that.

So we decided that we need to develop this rule in
parallel with EPA standard devel opnent process. The NAS
recomendati ons have been available to all of us for three
years, and we think we understand them well enough to get on
with this.

We al so had to refocus this high-level waste
program a few years ago due to budget cuts, and we have been
focusi ng on so-called key technical issues, which are nostly
t he post-closure issues.

We have, in interactions with DOE in public
nmeeti ngs, | ooked at uncertainties. This was another question
that came up yesterday, you know, how do we address the
uncertainties. W use the sane types of tools that the
Comm ttee saw yesterday in terns of addressing uncertainties.

We've got quite a bit of study on what we call inportance
anal ysis, and we have been | ooking at the waste package, and
| think we have sone different types of results than what you
saw yesterday. So | just want to assure you that we are
| ooking at that and we'd enjoy a followp on that particul ar
t opi c.

The last itemon this chart, 1'lIl just nmake clear
that the NRC woul d nodify Part 63 to be consistent with any
final EPA standard that is in legislation. There's a nunber

of precedents out there. W've done this with the mll
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tailings program W had a standard out there. The EPA cane
forward |ater with a generally applicable standard, and we
nodi fied our regulation. W got a |owlevel waste standard
on the street. W got a de-conmm ssioning standard on the
street. So this is not unique.

The next chart, as far as the way things are
flow ng out, the Conm ssion approved publishing the Staff
draft. Late |last year, we gave them what we thought our
insights are, and in a sense of openness, the Conm ssion said
okay, put that out there while we're reviewing it, let people
get sone insight. They recently just this nonth came back to
us, gave us directions on howto nodify that input, and this
is a public docunent, it's out there available to people.
|"ve nmade it available. And we're anticipating publication
of Part 63 in early February.

We also are sensitive to the need for an outreach
process. W're going to look to a facilitated review, and
we're tentatively planning in the March tinme frame to be back
out here with several neetings. |'msensitive to sonme of the
remar ks that were nade yesterday about--sonebody remarked
about the NRC turning their back to them Well, | apol ogize
for that, to the extent it happened, and we can't do that.

We need to do a better job, and we will neet with the public
on this particular rule. They have input, and we want to

hear what that is.
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So we woul d be providing that opportunity,

i ncorporating those comments, so by the end of '99, we would
be in a position to finalize the regul ation.

As far as this public outreach approach, as | said,
we're going to do a facilitated process. Sone of you | think
met with Chip Caneron. W expect to ask himto cone al ong
and hel p us conduct these neetings. W would have the NRC
staff make a nunber of presentations, explain various aspects
of Part 63, listen to comments. | heard sone conments
yesterday | fully expect to hear in this process, and those

nmeeti ngs woul d be transcribed, and as | said, we expect to

have a neeting in Las Vegas and one out in Amargosa Vall ey.

So that's the background. | don't want to take any
nore tine. Timfull time works on the rule, and he's got a
good handl e on sonme of these issues. And | pointed out sone

of the questions that canme up yesterday about things |ike

uncertainty, so he'll try and address sone of those in the
presentation, and I'll just sit at the table and help with
some of the questions and answers. Tinf

MC CARTIN.  Ckay, I'Il try to briefly go through the
devel opnent of Part 63 in the next 15 m nutes.
The first three topics, the |egislative background,
t he NAS recomendati ons, and our conceptual approach for
Draft 63, 1'll go through fairly quickly, focusing primarily

on the technical criteria, and that's the bul k of ny slides.
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In terms of |egislation, the Nuclear Waste Policy
Act of 1982 specified criteria for NRC to include in high-
| evel waste disposal, basically provide for the use of
multiple barriers, include restrictions for retrievability,
and not be inconsistent with the general EPA standard.

The Energy Policy Act of '92 cane in, and as people
know, it said that the standard shoul d be health based, the
maxi mum annual indi vidual dose should be based on and
consistent with the NAS recommendati ons, and the only such
standard applicable to the Yucca Muuntain site. And as John
nmenti oned, one year after the EPA standard was finalized, we
had, NRC had one year to wite its regulation.

Just a brief snapshot of the key NAS
recommendations with respect to a high-level waste standard
and regulation. One, they specified the limt of the annual
risk the average nenber of the critical group, a starting
point was in the range of .02 to .2 mllisieverts.
| nternati onal consensus they pointed out was sonewhere around
.05 to .3 mllisieverts per year. They suggest to define the
reference for a critical group in rule making, evaluate the
consequences of human intrusion separately as a stylized
calculation. They also directly talked to the NRS by
suggesti ng i nposi ng sub-system requirenments, such as were in
Part 60 m ght result in sub-optimal repository design, and

conduct the assessnent over the tine frame that includes peak
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ri sk, which was on the order of a mllion years.

However, we would like to point out that they al so
mentioned there's no scientific basis for Iimting the tine
frame. They left open the possibility that there could be
policy reasons for not going to peak risk.

The conceptual approach we took in drafting Part 63
was to go with a performance based risk informed criteria.

We have pre-closure and post-closure performance objectives.

Compliance with those performance objectives are based on
guantitative anal yses, and there are no additi onal
guantitative nmeasures for judging the repository conpliance,
such as quantitative sub-systemrequirenents that are in Part
60, and separate ground water protection requirenents.

The geol ogic repository nust include a system of
multiple barriers consistent wwth the Nucl ear Waste Policy
Act of '82, and we wanted to Iimt the potential for
specul ation during the licensing process. This is done
primarily by specifying assunptions to be used for the

ref erence biosphere critical group, and also a stylized

calculation for human intrusion. And I'll go into all those
topics in nore detail in nmy subsequent slides.

CRAIG Excuse nme, can | break in a nonent?

MC CARTI N:  Sure.

CRAIG | just had a request that you translate
mllisieverts in mllirenms for those of us who are not
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famliar with that.

MC CARTIN:. It's a factor of 100. So the .02
mllisieverts to .2 mllisieverts is 2 to 20 mllirens. And
the .05 to .03 is 5to 30 mllirems. So nultiply
mllisieverts by 100 and you get mllirem | apologize. |
prefer mlliremnyself.

The performance objective for pre-closure is
actually conparable to those for other operating facilities
licensed by the NRC. It's 25 mlliremto the off-site
i ndi vidual s, and also the surface facilities have to neet
Part 20, which covers such things as worker protection.
That's during the pre-closure phase. The conpliance
denonstration with the 25 mlliremoff-site and the Part 20
calculations will be done with a conprehensive systematic
safety analysis. There are also requirenents for
retrievability and enmergency planning criteria that fal
during the pre-closure phase.

Post-closure criteria, very simlar in that there's
a performance objective, an individual dose limt of 25
mlliremper year. Conpliance period of 10,000 years, and we
have a requirenent that the systeminclude nmultiple barriers.

Conpl i ance denonstration also is based on a
performance assessnent, quantitative assessnent of the
performance of the repository, and as | nentioned before, the

characteristics of the reference biosphere and critical group
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are specified in the rule, and a separate calculation is used
to eval uate the consequences of human intrusion.

Now I'Il go into some particul ar aspects of the
post-cl osure performance criteria. Wiy 25 mlliren? 1In the
absence of the EPA standard, NRC went forward and has
proposed 25 mllirem W wll, as John pointed out, we wll
conformto the EPA standard when it's finalized. This is a
sole quantitative limt for post-closure performance. W
sel ected this val ue based on Conm ssion direction and NRC
regul ation of other related activities. Both |owlevel waste
di sposal and de-conm ssioning have a 25 mlliremrequirenent.

It's also consistent with international constraints
that vary between 5 and 30 millirem The NAS reconmmended as
a starting point for EPA to consider a risk equival ent of
approximately 2 to 20 mllirem And when we tal k about the
25 mlliremdose, it would be a probabilistic calculation
accounting for the fact of the likelihood of the dose
occurring.

Way a conpliance period of 10,000 years? There are
a coupl e aspects about 10,000 years. One, it does provide a
broad range of geologic conditions to evaluate the repository
against. 10,000 years is a fairly long tinme. The
radi ol ogi cal hazard of the waste decreases significantly over
these initial 10,000 years. It's consistent with earlier

court rulings and regul ati ons and NRC gui dance. The U. S.
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Court of Appeals upheld the EPA s selection of 10,000 years
in 40 CFR 191. It was applied at WPP, and draft NRC

gui dance on performance assessnent for |ow | evel waste al so
speci fies 10,000 years.

We debated this issue quite a bit within the NRC
and the question is when you get much beyond 10, 000 years,
there was a question of the useful ness of the analysis. It
becane nore and nore uncertain. Wat did a dose at say
400, 000 years mean? How woul d the Conmm ssion eval uate that
nunber ?

Wth the new Part 63, we have put a | ot of enphasis
on performance assessnment. Because of that, we have put in
the regulation certain requirenents for the perfornmance
assessnment. It's easy to say it nust be defensible and
transparent. Wat do we nmean? Certainly the PA should
include site data to define the relevant paranmeters in the
conceptual nodels accounting for the uncertainties. W're
certainly looking for a range of paraneters, not point
val ues.

Also, in ternms of uncertainty, it's not just the
paraneters, but alternative nodels. W would expect an
anal ysis of alternative nodels and a basis for the nodels
used in the performance assessnent, and also the future,
considering events with a ten to the mnus 4 chance of

occurring over 10,000 years will be different scenarios that
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will also be included, the uncertainty with respect to what
the future is over the next 10,000 years.

Al so have to consider the degradati on and
deterioration and alteration of the engineered barriers over
the 10,000 years. And we're expecting topics that contribute
nost to performance woul d be supported with the greatest
rigor, and the expected annual dose would be the basis for
t he decision making. And finally, explain fully how the
estimated performance is achieved. W do not expect to see
just a single curve of performance that gives a particular
val ue below the regulatory limt, but we would expect
anal yses that nake it transparent how t hat perfornmance was
achi eved, what the contribution fromvarious barriers was.

And speaking of barriers, we still have the
requi renent that the repository systemnust include a system
of multiple barriers. There are no quantitative limts
pl aced on individual barriers. However, we believe this
gives DOE flexibility in presenting the evidence for the
barriers, but we would expect an identification of barriers
that are inportant to waste isolation, describe their
capability to performas barriers, accounting for the
uncertainties in the characterizations and the nodel i ng.

Qovi ously, engineered barriers are going to degrade with
time. And also provide a technical basis of whatever

capability is being accounted for.
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The denonstration of nultiple barriers should
i nclude the capability of individual barriers to perform
their intended function in the context of the perfornmance
assessnent, and the relationship of that function to limting
radi ol ogi cal exposure. W' re hoping that that information
will allowus to understand the resiliency of the repository
systemto provide defense in depth.

The reference bi osphere and critical group, the NAS
suggested that this be set in regulation, using cautious but
reasonabl e assunptions, knowing that it's very difficult to
project anything far into the future, especially with respect
to human behavior. However, what we've suggested is that
arid to sem-arid conditions would prevail over the next
10, 000 years, and the critical group would be a farm ng
community | ocated approxi mately 20 kil ometers down gradi ent
fromthe site.

The reason we've done this is--there's a couple
reasons. Nunber one, it's consistent with present know edge
and conditions with respect to the depth of water table and
the diet including |locally produced food. |If this group is
expected to be those nost likely to receive the highest dose,
a farmng comunity would have a multitude of pathways, not
just drinking water.

We al so believe that the 20 kiloneter |ocation, the

depth to water is approxinmately on the order of 100 neters,
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which we think is reasonable for people to still farm at that
| ocation. Moving closer to the site, the depth to water gets
deeper, and the econom c viability of farm ng decreases. The
| and use, lifestyle, diet, human physi ol ogy, netabolic,
pat hways woul d all be assunmed to be constant over the 10, 000
years.

Consequences of human intrusion. Once again as
suggested by the NAS, we've recommended a stylized
cal cul ation that woul d be separate fromthe performance
assessnent, and consistent with the NAS, we would assune a
single vertical borehole that penetrates a waste package and
creates a pathway to the saturated zone. And we would assune

the event occurs 100 years after permanent closure.

And that's about as quick as | can go through the
rule, leaving alnost right on tine. | assuned there would be
guesti ons.

CRAIG That's fantastic. You' re ahead of the schedul e.
So let's begin. Who wants to--Jeff wants to begin.

WONG  Jeff Wong. | have just two questions. On your
Page 9, performance assessnent nust be defensible and

transparent, you say that the DCE can consider alternative
nodel s and they nust al so provide the basis for the nodels
used. How many conbi nati ons of nodels are you going to
demand or allow themto offer, nunber one?

Nunber two, you said the expected annual dose is
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t he basis for decision making. How do you expect, or how do
you want the dose expressed? Single value, range of val ues,
or are you going to take the upper 95 per cent of the nean or
t he upper 95 per cent of the total range of doses? How do
you expect that to occur?

MC CARTIN. Well, first in ternms of the conceptual
nodel s, we woul d not expect DCE to anal yze every possible
conceptual nodel, but we are assumng there will be a set of
conceptual nodels that are all somewhat consistent with the
data. Those nodels that are reasonably consistent with the
data shoul d be anal yzed, and we woul d expect it would be a
preferred nodel they would take, but we would |like to see an
anal ysi s of why.

In terns of the expected annual dose, there are two
aspects of calculating the dose that we have in the rule.
One is that you would use the nean of the cal cul ation, weight
it by the probability that the scenario has occurred. So you
woul d take--the easiest way to look at it is to say for a
particul ar scenario, you would do, because of the variation
in paraneters, you nmay take 100 Monte Carlo runs for a
particul ar scenario. You would get a nmean dose for those
hundred sinul ati ons, weight it by the scenario probability,
and then do that for all the scenarios to get one dose curve.

Now, one thing that we believe is very inportant is

that you would do this at particular instance in tine, that
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it's not a dose that--you're not averagi ng doses at, say,
8,000 years with doses at 800 years. You have a dose

hi story, because obviously an annual i ndividual dose, the

i ndi vidual at 800 is not alive at 8,000 years, so you would
go at 800 years, and you would sumup all the doses from al
the scenarios at 800 years, say 900 years, but you would
produce a single dose versus tine history that is
representative of the risk to an individual. And whatever

t he peak on that curve would be, would have to be bel ow t he

25 milliremlimt.
COHON: Cohon, Board. 1'd like to pursue this issue of
uncertainty further, as well as another issue of tine

separately, but together. Based on what you just said in
response to Dr. Wng's question, it sounds like the basis for
t he Conm ssion's decision will not include information about
the range of variation in doses. |Is that correct?
MC CARTIN:  Well, the mean incorporates the range.
COHON:  Well, of course, but you' d be able to see one
curve is the basis for that. How w |l the Comm ssion
under stand the range of variation around that single curve?
MC CARTIN:. There is other information that can be
presented to explain the results. But ultimtely, the nmean
of the curve is what we would use. But in terns of
transparency, we would not expect DOE to cone in with a

singl e dose curve and not hing el se.
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COHON: And what other information? You just said there
woul d be other information that gets to this issue of
variation. Wat other information?

MC CARTIN. Well, in terns of showi ng how the nultiple
barriers work.

COHON:  But that doesn't go to uncertainty. That goes
to robustness, resiliency. W'I|l come back to that.
Certainly, the NRC knows as well|l as anybody that there's
great uncertainty here. You're going to try to get an
expect ed val ue.

MC CARTI N:  Yes.

COHON:  You will get an expected value follow ng the
process you just described. Certainly that expected val ue
has inmplicit init that variation. But in no way is that
conveyed, the range of that variation, to whoever is |ooking
at that curve. So the question is howwll the Comm ssion,
or wll the Comm ssion be nmade aware of that variation and
how?

MC CARTIN.  Well, certainly we could present different

percentiles. W could present a 95th percentile.

COHON: Does the rule anticipate that? It seens like it
does not.

MC CARTIN. The rule is not there to limt information
to the Comm ssion. |It's suggesting what conpliance will be

based on. There is other infornmati on the Conmm ssion can ask
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that we don't necessarily have to require in the rule.

COHON: Ckay. But you're saying that conpliance will be
based on expected val ue?

MC CARTIN. Absolutely. That's what's proposed.

COHON: Am | correct in inferring that conpliance wll
not be based on neasures of variation around that expected
val ue?

MC CARTIN: In terns are you tal king about Iike a
percentile or a confidence |imt? W could apply a 95th
percentile confidence limt.

COHON:  You just said that, of course you could, and the
Comm ssion is free to use any information it wants. The
question is will conpliance be based on that kind of
i nformation?

GREEVES: Tim | think the clean answer is, this
proposed rule, the clean answer is no. Now, will that be a
comment that sonebody mekes and gets considered? That's what
this is about. The Conm ssion has reviewed the draft that we
sent up to them They gave us explicit coments on what to
put in this proposed rule, and | think Timarticul ated what
is in there, and the questions you' re raising are not part of
t he standard.

Now, | fully expect that they will understand the
range of those uncertainties as this process goes forward.

The staff does those kinds of cal cul ations thensel ves.



© 00 N oo o B~ w N P

N NN N NN R R R R R R R R R R
g » W N P O © © N O O M W N B O

131

MC CARTIN. In the calculations we've done, there really
hasn't been a problemin producing the statistically
significant nmean. So we're not overly worried about the nean
being statistically appropriate. Now, generally the nean is
a very high percentile. 1In the calculations we've done to
date, it is nmuch higher than the nedi an.

COHON:  The di sappointing thing about this fromthe
point of view of this one Board nenber is that as we struggle
with the question of suitability, which is unavoidable for
us, inseparable fromthe question of suitability is the issue
of uncertainty. What is the likelihood that the expected
dose will be a certain nunber, and the rule ducks that and we
can't. So we learn nothing fromthis.

|'"d like to go on to two other points. This seens
like nit picking, but | think there's sonething to be |earned
by it. On Page 10, you used the word resiliency for the
repository. And resiliency in one branch of decision theory,
resiliency is used to refer to the recoverability of a system
after failure. And there's another word, robustness, that
tal ks about the likelihood of a systemnot failing in face of
surprises. And ny guess is, but it's the question, do you
real |y nean robustness using the vocabulary | just
i ntroduced, or do you really nean resiliency, that is,
recovery of the systemafter failure?

MC CARTIN. Well, we were using resilient in the fact
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that you may not get as much performance out of one barrier,
anot her barrier could. Now, whether resilient is the right
word for that, I--

COHON:  That helps. Finally, one |ast question. You
made it very clear that the dose standard you' ve included in
the rul e woul d be superseded by anything that m ght cone
|ater if EPA says so. You also made the point that thinking
about the report, NAS report, and this issue of when the peak
dose occurs and what the regulatory period should be, that
there was no scientific basis, but there m ght be a policy
basis for limting the period to | ess than when the peak dose
occurs. Al that is prefaced then to the question would the
NRC expect--does the NRC think that it has stated the policy
with regard to the regulatory period, or like as with the
dose standard, are you proposing this and you're quite
willing to have it superseded by sone other rule? The policy
is the question.

MC CARTIN. Well, this is what we're proposing. |If the
EPA standard canme out with a different time, or if Congress
came out with different |egislation that suggested a
different tinme, | believe we are obligated to be consi stent
with either the law or the relevant EPA standard, and we w ||
change. And al so during the public conment period, would
information cone to us that would say we should go to a

different tinme frame al so? That coul d happen.
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COHON:  And do we expect the EPA standard to include a
time franme? O it's anybody's guess?

MC CARTI N  Yeah.

GREEVES: It's going to have to say sonething on tine.

MC CARTIN. We would be surprised if they don't say
sonet hi ng about tinme period.

COHON:  Thank you.

CRAIG Can | throw one in here? Tal ki ng about this
| ast issue, Tims report certainly said there is no
scientific--focused on a scientific basis. What you appear
to be saying is that you disagree with that. You appear to
be saying that the capability of making predictions out to
the times where the peak doses are now appearing is
sufficiently good that there is not a scientific basis. So
you're making a statement which is quite different fromthe
statenment that the TYMS people made. The TYMS people said
there is not a scientific basis for a shorter tine, and
you' re saying--but there may be a political basis. You're
apparently now saying that you are using the political basis
as the hook on which to hang your standard. |Is that correct,
or am| msstating you?

MC CARTIN.  Yeah, | don't think we--in ternms of the
cal culation, we can carry the calculation out to a mllion
years. It's an easy thing to do, and you just let the

conputer run. W do believe it gets nore uncertain the
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further out in tinme you go. Wen you go past the next ice
age, approximately 10,000 years and beyond, hundreds of
t housands of years, we would say it does get nuch nore
uncertain. It is possible to do that cal culation, but it
becones nmuch nore uncertain

CRAIG Well, you then appear to be disagreeing with
what the TYMS peopl e said, because they appear to ne at |east
to have said that there is a scientific basis for going to
the tinme of peak dosage. And you now seemto be saying there
is so much uncertainty that there is not a scientific basis

to go to the tinme of the peak dosage.

MC CARTIN. | don't think they said it didn't get nore
uncertain. You can still do it, but the uncertainty does
increase to an extent.

CRAIG Yeah. Debra?

KNOPMAN:  Knopman, Board. | want to cone back to this
bul | et about defense in depth, because it's not clear to ne

how t he standard is--what sort of marker you're really |laying
down for that. So would you el aborate on what you're
expecting in terns of a case for defense in depth
quantitatively?

MC CARTIN. W are expecting nmultiple barriers, which
will be conprised of at |east one engi neered and one natural
barrier. And there would need to be a denonstration of how

that barrier contributes to perfornmance.
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KNOPMAN:  Right. But suppose you have three barriers
and one provides 98 per cent of your performance and the
other two provide 1 per cent each. |Is that okay?

MC CARTIN.  That would be a Comm ssion decision. W
have el ected not to put any quantitative requirenent.

KNOPMAN:  That's ny question

MC CARTIN.  Yeah, there is no quantitative requirenent.

Now, we debated the same issue, and that was the problem is
wel |, should we put a percentage, and what did that nean. W
felt that it was going to be a subjective decision that the

Comm ssi on woul d have to nmake in | ooking at what DCE presents

in ternms of constituting nultiple barriers.

KNOPMAN:  But mnultiple nmeans greater than or equal to
t hree?

MC CARTIN. No. One natural barrier; one engi neered
barrier.

KNOPVAN:  Ckay.

MC CARTIN. That's in the rule. Now, we woul d expect
they quite possibly could have nore.

BULLEN: Bullen, Board. Just a quick question on human
intrusion. 1Is there a different dose standard for the 100
year drilling event, or is it still 25 mllirenf

MC CARTIN. The sane.

BULLEN: Well, we found out yesterday that juvenile
failure of one waste package can have a significant inpact on
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performance of the system And so this one m ght appear to
be a challenge for DOE to neet?

MC CARTIN: One waste package?

BULLEN:. That's what | understand. It |ooked |ike one
wast e package. Correct ne, the rest of the Board, if I'm
wong. But didn't juvenile failure of one waste package have
a significant effect, particularly if you take away the
unsat urated zone, which is what we just do when you drill a
hole? 25 mllirenms mght be a challenge. |I'mjust trying to
poi nt that out based on what we heard yesterday.

GREEVES: Dr. Bullen, | showed those charts to Tim
yesterday and he was quite surprised at sonme of those charts.

| don't think we're going to be able to get at it in this
nmeeting, but there was sone very |arge doses with the--

BULLEN: Bullen, Board. Yeah, we were surprised, too.
That's why | just brought it up.

GREEVES: Timwas very surprised when he saw that chart.

| think we need to talk nore about that.

BULLEN: Well, you don't need to talk to us about it.

You need to talk to DCE about that.

MC CARTIN. We need to know t he underlying assunptions
behind that. | think it wasn't clear exactly what was being
nodel ed.

CRAIG Okay, we have Al berto, followed by Priscilla.

NELSON: Can you tell me a little bit about--
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CRAIG I'msorry, Alberto next, followed by you
foll owed by John, followed by Richard.

SAGUES: That's okay. |'ll go after Priscilla.

CRAIG  kay.

NELSON: Nel son, Board. Could you tell nme what this
proposed docunment says about retrievability?

MC CARTIN. It's just DCE has to provide for a system of
retrievability. It's simlar to what was there before, and
it needs to be retrievable on the sane tine scale that the
repository--that the waste i s enpl aced.

NELSON: So there's no change?

MC CARTI N:  No.

CRAIG John Arendt.

ARENDT: Arendt, Board. |s there are consideration
bei ng given to safeguards that you know that the NRC is
gi ving consideration to safeguards, safeguarding the
material? |1 know there's an | AEA requirenent, but is that--I
know that's not part of this.

GREEVES: | don't think we're prepared to address issues
today, but it's an issue and we really didn't cone prepared
to tal k about that particular topic. And Tim that isn't his
area of expertise. So possibly I could nmeet with you
separately and we could tal k about that.

CRAIG W'Ill now nove to Richard Pari zek.

PARI ZEK: If two barriers, one natural and one



© 00 N oo o B~ w N P

N NN N NN R R R R R R R R R R
g » W N P O © © N O O M W N B O

138

engi neered, and just about gets the job done and it | ooks
pretty confortable in terns of uncertainty, and then if the
program has already five or six other already in its pocket
and dunps it on the table, do they get any credit for all of
that? You know, redundancy, and would that be good or be

| ooked upon favorably, would they get credit for that?

MC CARTIN. Well, it depends on what you nmean by credit.

They have to neet the performance objective. Wether they
nmeet it by alot or alittle, certainly they can take credit
for as nmuch as they can defend. So if they have five
different barriers and many different attributes of the
natural system all that contribute to performance, as |ong
as it's defendable, they can take credit for it. | nean,
we're not--it's not limting. Wat we're trying to specify
is the mnimumthat they have to neet.

PARI ZEK: So that confort level with what they can prove
wi th sonme degree of assurance is quite critical as to how
much of this is carried on in the design process.

MC CARTIN.  Right.

PARI ZEK: There's a |l ot you can do in design, and the
guestion is how nuch of this can you get done and you need to
get done.

MC CARTIN. R ght. And they may elect to have certain
design features that they don't take any credit for, but they

think, gee, it's a good idea, but in the denonstration of
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conpliance, we won't take credit for that. And anyone who's
seen the various DOE/ NRC performance assessnents, we tend to
take generally a nore conservative approach and don't take
credit for sonme of the things that DOE takes credit for,

cl adding being a prinme exanple. |In our PAs to date, we
haven't taken credit for cladding. DOCE has. But the
strength in terns of going to the Conmm ssion and to a
Iicensing board woul d be that we have a slightly different
approach, maybe nore conservative. |[|If both show conpliance,
it's a stronger case.

GREEVES: It sort of goes to the context | tried to
showed earlier, Dr. Parizek. You're famliar with these
processes, and | woul d expect that an applicant would want to
conme in and show sonme margin

PARI ZEK: It's a sl am dunk?

GREEVES: Well, sonebody's going to want to show sone
margi n here, and so | would expect that we would be seeing
multiple barriers with sone denonstration of a margin vis-a-
vis the standard in the process. It just makes it easier if

you have that margin.

CRAIG (Ckay, Alberto, are you ready?

SAGJES: Well, | may be ready if the logistics for this
works out right. I'mreally going to belabor a point that
Dr. Cohon nmade earlier that all of us could benefit from

Perhaps it may be nore of an exanple. Suppose they have two
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proj ections, and say take for two particular projections, for
two particular cases, take the highest possible doses that
woul d result over a 10,000 year period, you have two cases
and both cases would give a probability of 50 per cent of
getting a dose of 10 mllirem per year maxi mum dose over that
period. But one case is very narrow, in other words, the

i kelihood of having a little bit |less than 10--nore than 10
is very small, so that would be an S curve. And let's see
how this projects there. This nmay be invisible. Let's see
what happens. OCh, it shows it pretty good.

Look at case one, for exanple, and that will tell
you the probability and percentages in the vertical axis of
getting the maxi num dose. So case one says that we have a 50
per cent chance of getting a dose of 10 mllirem That would

be sort of a nmediumkind of situation. Right?

Now, the chance of getting, say, 1000 m |l lirem per
year will be very small, perhaps 1 per cent or less than 1
per cent, or sonmething |ike that.

Case two is a case that also gives a 50 per cent
rate; right? A 50 per cent chance of getting 10 m|llirem per
year over this 10,000 year period. That would correspond to
t he maxi num possi ble. And that case two unfortunately has a
15 per cent chance of soneone getting a dose of 1 rem per
year. This would be the dose in the logarithmc scale in the

hori zontal axis.
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But, again, what | believe that Dr. Cohon wanted to
indicate was that the way the proposed criteria were
indicated in your transparencies, both of themwuld have, in
principle, an equal validity perhaps, or equal--

MC CARTIN.  Yes, but there's one thing that, | know we
di scussed this quite a bit, the nean is very sensitive to
those | arge doses. Wen you take--and once again, let's say
| do 100 Monte Carlo runs, and we typically use Latin
hyper cube sanpling which nmakes all the runs are equally
probable. One is no nore probable than the other. |If you
have a rem dose with one out of a hundred, you need a | ot of
zeros on the other end to counter-balance it to get doses
down to 25 millirem And | hear what you're saying, but of
t hese hundred runs, | have no reason to believe one is any
nore likely, or should | give nore weight to one versus the
other. | believe when you have the large--if you have a few
runs with very |l arge doses, you're going to end up with the
vast majority of other sinulations giving you al nost zero.

COHON:  This is unbelievable to ne. | nmean, you're
rejecting decades of findings and decision theory. The
Comm ssi on, the decision nakers, are not being nade aware of
that range, and to say that they're not sensitive to range is
to ignore a huge part of this--

MC CARTIN.  Well--

COHON: Let me finish. Especially this problem which
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everybody acknow edges to have a degree of uncertainty that's
not been precedented, either fromthe NRC or for anybody el se
who's involved with it. To mask that by just focusing on
expected values is really destroying the problem

MC CARTIN.  Well, | guess | would question in terns of
masking it. W never said we would limt information to the
Comm ssion to informtheir decision with just a single dose
curve. The Conmission will want nore information, and |
believe we will show themthe distribution of doses. They
wi |l have that information. But we believe the conpliance
calculation is based on the expected value. But we fully
expect that we will provide a lot of information to the
Comm ssion, and in giving themthe full distribution of the
doses, is certainly one thing that can be provided to them

You're correct in that we aren't trying to--we did
not put the expected value in there to mask information, but
that's the measure for conpliance.

CRAIG Debra?

KNOPMAN:  Knopman, Board. | want to understand the way
you' re planning on using these Monte Carlo runs. You
actually say in the standard--do you specify how you' re going
to generate these neans with a hundred, you say you're going
to do a hundred runs; you don't get into that?

MC CARTIN. No, not in detail.

KNOPMAN:  (Okay. Because if you're doing--then you said
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you're going to weight your nmean for each scenario based on
the probability of the scenario. But for whatever kind of
sanpling you' re doi ng, when you' ve got nodels that have
hundreds of paraneters to them a hundred Monte Carlo runs is
not hi ng; right?

MC CARTI N Yes.

KNOPMAN:  So why do you used a hundred--why did you even
use that as an exanple? That's like off by a factor of two
or three that woul d be appropriate to truly sanple over the--
that's just parameter uncertainty. That doesn't even get to
t he nodel uncertainties in any given scenario. So that's

going to need | think a high degree of el aboration before--

MC CARTIN. Well, typically, we use 400 realizations in
our particular nodel. DCE nay have nore paraneters.

KNOPVAN: Wl |, for how many paraneter nodel ?

MC CARTIN:  Approxi mately 220.

KNOPMAN:  That means not hi ng.

MC CARTIN. No. For LHS, that provides statistically
significant results, and we have gone to 1000 and to 4000 and

we don't see any difference in the results. LHS uses equally
probabl e segments. It's a stratified Monte Carl o sanpling,
and you're right, there will have to be some evaluation to
determ ne that you have gotten sonme convergence of your mean
We expect that, but depending on what sanpling technique and

how many paraneters, although there are nmany, many
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paraneters, there are very few paraneters that actually make
a big difference in terns of the dose calculation. W find
typically six or seven dom nate the cal cul ati on of dose.

KNOPMAN:  Can you say what they are?

MC CARTIN. Not too surprising, seepage into the drift,
the alluvium Waste package lifetinme has an inpact. |It's
not as--it delays the dose, doesn't necessarily reduce it.
The amount of area, the ampunt of packages that actually see
drips, and the dilution factor. That's off the top of ny
head. We are publishing a report shortly of that. But
generally, it's related to those nuclides, and potentially
retardation of neptunium

CRAIG W have a question fromour visiting del egation
from Sweden

KNUTSSON:  CGert Knutsson. You assune a stable climatic

condition during the next 10,000 years. Wuldn't it be of

interest to do sone predictions for the future about climatic
change? | nmean, you can discuss the greenhouse effect. On
t he other hand, you can discuss a new ice age. They have

found that there will be a new ice age.

MC CARTIN.  Well, we, as well as the DOE, |ook at a
change in infiltration due to rainfall and slightly cooler
tenperatures. But when | said--the climate isn't static, but
the conditions, arid to sem-arid, would still remain even

with rainfall, increasing by a factor of two or three.
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KNUTSSON: Not arid, maybe sem -arid.

MC CARTIN. Sem -arid, yes.

KNUTSSON:  Sem -arid. Thank you.

CRAIG | believe now we've run out of tinme for this
session. W have a public session comng up, and | turn the
baton over to Dr. Cohon.

COHON: Let me first thank Paul Craig for his wonderful
job, masterful job as chair of this session, and thank all of
our speaker and all who participated. It was a very good
session, very informative and val uabl e.

We have five people who have signed up to speak
during this public comment period, which is only, let nme
rem nd you, the first of what will be three comrent peri ods,
in addition to our coffee klatch tonorrow norning. |'m going
to read your nanes to nmake sure we've got you all, and if we
m ss soneone, you can still sign up. | want to nmake sure we

know the total time requirenment we're dealing with

| have Sally Devlin, Anthony Hechanova--I may have
m spronounced that, we'll get that correct |ater--Judy
Treichel, WIIliam Vasconi and Steve Fri shman.

Have we m ssed anybody who cares to speak? W're

getting one nore now. Ckay, so there will be six in total.

And with your forbearance, |1'll ask each person to limt
t henselves to ten mnutes. | wll be your tiner, and | wll
be as rigorous about this as Paul Craig was during the
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sessi on.

Qur first speaker is Sally Devlin. Ms. Devlin?

DEVLIN:  Thank you, Dr. Cohon, M. Chairman, and nenbers

of the Board and the staff, and wel conme to our guests from
Sweden.

| just started a toastmasters club in Pahrunp, Nye
County, Nevada, and we just got our charter and we're going
to have a tall tale contest comng up, and so | thought 1'd
wite one for you, and I'I|l be pretty quick about it, and
that is | don't want Yucca Mountain, and everybody knows it,
and the reason, | think it's unsafe, | think it's all kinds
of things, And so ny tall tale has the entire board, all of
their assistants and everybody el se who doesn't listen to us
as the public, and they're going to go and get either 77,000
metric tons or 105 netric tons, and they're going to wash
themoff with CLR and Pl edge, and then they're going to put
themon imaginary flat cars tied with chains, and then
they're going to hook themup to a huge sleigh, and this
sleigh is going to be pulled by Pegasus, who | have dyed
purple, and then they're going to take the whole thing off up
into the heavens.

And | see you listen to ne. | nust have said
sonet hing kind of fun. But remenber, | haven't told you if
you're going to conme back, and I'"mnot going to tell you

until tonmorrow. But anyway, this is exactly what | cane to
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say. |I'mnot going to take ten m nutes either.

l"mgoing to just nanme two, and that was Tim
McCartin and Paul Harrington. Paul, you said yes, we wl|
put things on the web. | live in Pahrunp. W have copper
wiring. W do not have fiberoptics. W do not have
conputers. There is absolutely no way that | can get
information fromyou. Qur Yucca Muntain office is open
maybe four hours a day if the guy conmes. M friends with
conputers have a terrible time, and I'mnot just picking on
Paul , I'mjust saying we are under privileged, we are
i gnored, and so on.

So that when | didn't get an agenda for this

meeting, and I'mall grown up for Pahrunp, | did get a fax.
They faxed it to ne. It was absolutely thrilling to get four
pages from Washington. | loved it.

But, again, when | canme here and | said we didn't
get the agenda, and | had to call everybody in Vegas and tel
them the agenda, and they didn't get themeither. So what
happened? They said didn't you get it on the web? And I
t hought that was a very cavalier attitude, and | hope it wll
change, because when you're under privileged |ike us, know
about it, be sensitive to a town that doesn't have it.

And then I'mgoing to get TimMCartin, because he
said a towmn 20 mles from Yucca Muntain, and of course he's

tal ki ng about Amargosa. Amargosa has 1423 peopl e, and they
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count every one that's born and everybody that's died, and
they did their own census, and they keep it up. Anmargosa is
a problem and if you'd heard ny testinony fromNRC, |'m
tal ki ng about the Board, you would have heard what | said
about BLM Bureau of Land Managenent, and all the rest of it,
with the politicizing of that area.

If there is no private enterprise in Beatty or
Amar gosa and BLM takes over the whol e thing, because we have
no maps, renmenber, Pahrunp has been in business since 1984
and we still do not have a boundary map, Amargosa may be even
a hundred mles larger than Pahrunp, which is 375, naybe,
square mles, and it's all federal. So we're talking about
people. These are real people with the |argest area in the
United States, maybe the world, and as we all know, they're
in big trouble. If the mnes close, if the dairy closes and
so on, we're still tal king about a few people, maybe go down
to 1000 people, if that, and Amargosa woul d probably go down
to 700, or less. But they're still people, and we are
peopl e.

And that is nmy point. | went next door to another
DCE neeting that is being run the sane tinme as ours, and did
we get? W need your inpact. Woever asked the public, Tim
and I, if you wanted our inpact? | love it that you said you
had questions for Russ Dyer or Lake Barrett, because they're

never comng back if they put this Yucca Mouuntain thing in by
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May, in my book. The rest of the Board, maybe. ['Ill let you
know tonorrow. But not those two, because you have totally
i gnored the public.

And so | do hope you appreciate ny sentinents. Wy
you don't have eval uation things, question things going back
and forth, why don't we get any of your reports? | asked for
them \What happened at this neeting? | don't get any. |
know Frank Randall is gone and | don't know who's doing it
now. | nmet her maybe once, but she's not here. But | asked
for these things. | asked Carlos for things. | asked all of
them and | don't get them | really do read them as you
know, and | do nmake reports on them and | ask questions.

The other thing that we were tal king about was the
cancer and the mllirenms and so on, and ny tutor in radio-
bi ol ogy made nme read a heck of a ot of stuff, and the one
thing | learned, and | use an exanple, is what soneone asked
me about it, is | say | was at Hroshima and | died and you
were at Hiroshima and you |ived, and nobody knows why. And
at the end of every chapter with every cancer thing on every
organ, they say we don't know. Bless DOE, they say if you
had a job for 30 years, we don't care if you die of cancer.
They have never kept statistics. So there's a lot of stuff
here that directly involves the public. W do have nanes.

We do have bodies that are inportant, and | just feel really

it is a shameful thing that you don't recognize that we're
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real people. Amargosans are real people. Pahrunpians are
real people.

And al so, the other thing, and I'"'mgoing to say it,
and you know |'mgoing to say it, you're going to Beatty,
you're not comng to Pahrunp. Now, | promse | won't poison
the cookies again. | really promse. | do. But we would
like you to cone to Pahrunp. We have a |ot of things going
on there, and we will appreciate your conpany, because we are
hysterical about all the transportation stuff. Qur county
conmi ssioners don't even realize 373 is very nmuch involved in
t hat .

In the report for internodal travel, | said two
things, and I want you to hear them The first was that U
S. 95 is a nine hazardous road, 160 is a seven hazardous
road, and these are DOT things. There is only one
north/south road in Nevada, and | don't nean to bore people
wi th the denographics of our area, but we don't have any
ancillary roads, auxiliary roads. They're all two | ane, and
they're not maintained, and our state doesn't have any | aws
about them

So now you're getting a picture. Cone out and see
Pahrunmp. Go see Amargosa. Go see Beatty. But nost of all,
realize where we are. W are in the nunber one, in ny book,
wonder of the world, and that is Death Valley, and you' re an

Easterner and |'m a Nevadan because |'ve been out here over
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30 years, but |I'mborn and raised in New York, and you
couldn't get me back there if you gave it to ne. Go and see
Death Vall ey, not in March, but go and see Death Valley. It
is absolutely breathtaking. And once you' ve seen a sunset in
Death Valley, you will want to cone back again and again and
breathe our clean air, so far.

COHON: Thank you, Ms. Devlin. | apologize. Ms.
Devlin, | apologize on behalf of the Board if we failed to
get you reports. We're pretty good about sending reports to
people on our mailing list. W'IIl check it to make sure
you're still on it. And of course we'll go back to Pahrunp.

But Beatty is next.
Ant hony Hechanova from University of Nevada, Las
Vegas. Did | mspronounce your name?

HECHANOVA: No, you did it quite well.

COHON: Ckay, good.

HECHANOVA: | really just have a couple of quick
guestions. The first question is on the N\WIRB, is there a
representative fromthe State of Nevada?

COHON: Does our nenbership i nclude sonebody who resides
i n Nevada?

HECHANOVA:  Yes.

COHON: No.
HECHANOVA: Ckay. | think something | hear, and for
t hose who don't know ne, |I'msort of the token nucl ear
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engi neer at UNLV. | have a Ph.D. in nuclear engineering. M
research does not involve Yucca Muwuntain, so that kind of
gives ne a little bit of a different perspective, and |'m not
too famliar with the N\MRB. That's why |I' m asking the
guesti ons.

One question | have is is part of the problem| see
is the perception and the comunication with the public
especially in Southern Nevada. |Is there any part of a
m ssion statenment for the NWIRB that includes comruni cation
or public outreach?

COHON:  Yes. And, in fact, we reviewed this, our
M ssion Statenent, about a year ago, and subjected that to
public conmment at a neeting in Nevada. W didn't get a |ot
of comment, and we took that as an endorsenment for our
M ssion Statenment. But it nost definitely includes outreach
to the public.

HECHANOVA:  Ckay.

COHON: That's one of the reasons why we neet in places
I i ke Pahrunp and Beatty, because we want to give especially
t hose people nost directly affected by the repository the
chance to interact.

HECHANOVA: And just for nmy own sake, the way | find out
about these neetings actually are fromSally giving nme a cal
saying there's another NWIRB neeting. |'mnot too sure how

extensive your list is for Southern Nevadans.
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And, finally, maybe one recomendati on woul d be
consi dering possi bly having soneone, a Ph.D. |evel person, on
the Board from Nevada, maybe as a point of contact to
interact with the scientific community in Nevada.

COHON:  Thank you for that. Let me clarify one thing.
Al nmenbers of the Board are appointed by the President on
the advice fromthe National Acadeny of Sciences. That's by
I aw.

Wul d anybody on the staff like to respond to the
poi nt about how we di ssem nate informati on about our

meetings? Paula Alford.

ALFORD: Yes, just by way before |I just explain briefly
our distribution lists and our mailing list, I'd like to
apologize to Sally if we weren't--if you didn't receive any

of our recent information, because you are on our nmailing
list and you shoul d be getting everything.

We have a fairly extensive mailing list, but at
this point, it is done nostly--it is kept up nostly by people
who request to be put on the mailing list, and we update it
annually. W al so post everything on our web site. | would
be nore than happy to put anyone who's interested for
nmeetings such as this, they're noticed in the Federal
Regi ster six weeks ahead of tine. W send out press rel eases
to everyone who's on our mailing list, as well as to selected

newspapers, bi-weeklies, nonthlys, here in Nevada. Whether
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or not sonebody chooses to publicize the neeting, we only
have limted control over, as you know, but we do go to great
pains to nmake all of our information available to anyone
who's interested, and to post it wherever we can.

The one thing that we do not do is we have not
targeted individuals and gone out and done |ike direct mail
do you want to be on our mailing list. W do not as a
federal agency do that.

COHON: W |ike people to come to our neetings, and
we' |l be happy to dissemnate this information in any way
that people would like to recomend within reason

Bill Bernard?

BERNARD: Bill Board, Board staff. As many of you
probably know, Frank Randall hel ped us in our outreach
efforts to the public in dissem nating information. Frank
left the Board for a better position, and we do not have the
funds to replace him So we're trying to do with the staff
that we have. | could have told you to | ook at our web site,
but you wouldn't have found the agendas for these |last two
nmeetings until Friday, and | apol ogi ze for that.

COHON:  She al so woul dn't have found our web site.

Thank you. Judy Treichel ?

TREI CHEL: Judy Treichel, Nuclear Waste Task Force. 1'd

be happy to help you with your conmunication stuff, too, if

you want. [I'll get it to you |like before Friday, though.
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don't want to have to do the Pony Express thing.

| have a couple of questions for John G eeves
because he addressed sonething, had a whol e vi ewgraph
dedi cated to sonething that | do all the tine, and it's the
proposed public outreach, and you nentioned the two neetings
that are proposed to be here, and I wanted to know, we've had
some unfortunate situations before with public neetings, and
| wanted to know if the NRCis going to be willing and eager
to have the public play a pretty big role in setting up the
format for the neetings.

GREEVES: Judy, 1'd like to talk to you and get sone
input on that. W're going to work with Chip Caneron. You
know Chi p.

TREI CHEL: Yeah, |'ve been talking to Chip Caneron, but
| wanted an assurance fromyou that if we wanted sonething
that was particularly nore friendly to interchange with
peopl e who cone, if that would go through

GREEVES: Judy, that's ny goal

TREI CHEL:  Ckay.

GREEVES: So if you' ve got some suggestions, |'m open.

TREI CHEL: Okay. And as the person that's probably
going to play a big role, not the only role, but a fairly big
role in getting people out and getting a wi de range of people
out, can you--the question | get all the tine is that they

don't know if it makes any difference if they go. Wat would
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you think woul d change? As you know from the exchange that
went on here just with the Board, there's going to be sone
real questions and sone disconfort with the proposed rule.
don't think anybody is going to be surprised with that.
Can anyone expect significant changes because maybe

80 per cent of those who interact with you at those neetings
say that they believe the rule should be nore stringent or
say that they believe that there should be differences?

GREEVES:. |I'mnot sure | caught the question. But we're
going to conme out and ask you to help us with the exchange
wi th the people, because what we've done in the past, | don't
find satisfactory. W' ve had neetings and we don't get a big

turnout. So we've got to do better on that.

As far as inpact, we do rul emakings all the tine,
and we listen. Things do change. And I'msure we will, you
know, hear comments about the various things we tal ked about

today. Even the Board--Cohon was quite animated on at | east

one topic.

TREI CHEL: Did he change anythi ng?

GREEVES: First recognize | don't change things based on
one set of comments, but what we do is we have this open

period, and people who will send their coments in in
witing, and we're taking an extra step to conme out and sit
down with key stakehol ders, including you and the peopl e out

in the Valley, we don't want to just have a neeting here.
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Al though | will comrent, and | believe, Judy, you even said
that this forumright here is actually one of the nost useful
interactions with the stakehol ders.

TREI CHEL: The Board neetings, the Technical Review
Board neetings?

GREEVES: These Board neeti ngs.

TREI CHEL: Ch, absolutely. Hands down, yes.

GREEVES: So that's in part why Tim MCartin was here

today to go into the details, and this is part of the

outreach process. And as | said, we'll come back tentatively
in the March tinme franme, do a neeting here in Las Vegas, and
out in the Valley.

TREI CHEL: Well, | just thought this was an unusually
good opportunity to be able to ask soneone, and it happens to
be you because it was your presentation, but | have been told
before it's really too bad, it's really a shame that there
aren't nore people at neetings, at Board neetings, at NRC/ DCE
nmeetings, at various other neetings. It's really too bad we
don't get real people and people out, and this has been going
on in Nevada for a very long tine.

Yucca Mountain is nothing new But people are not
eager to take evenings or take a long time just so that they
can help make a transcript. They need to feel that sonething
changes. They also need to feel that they have the right to

say no, as well as to say yes. It doesn't do anybody any
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good to cone out on one side of the issue if it's not all owed
to be on the other side.

So if there are people that cone to these neetings,
| would Iike to be able to assure themthat this is just
sonmething that's been thrown out that it really is a draft,
and that there could be significant changes, and that it
coul d be changed in ways that nmake a big difference. And |
know you probably can't tell nme that, but | would |ike that
to go back to the Commission. And the EPA is going to be
anot her one when they conme out with theirs, and DCE is
changing their rules, as well. | nean, we've got rules that
are in linbo across the board, and people have to respond to
each of those and have to be playing with the EIS as well.

So there's just this huge plate of responsibility
out there, supposedly for the public, and if they can't
expect that when they take their tinme and effort to go to
sonmething, that it really matters, then you're just not going
to see them You wi nd up seeing the denonstrations and the
rocks and bottles, | suppose. But in order to avoid that,
that's what has to happen.

GREEVES: Well, the short response is that the track
record is that these rules do change. You' ve followed these
prograns, the other rules |I was tal king about. They go out
for comment, and nost of the ones that |'ve been famliar

wi th have had sonme change fromthe proposal to the final, and



159

|"m sure the change made sone peopl e happy and nmade sone
ot hers not so happy. So | expect there will be sone inpact
in the conment process, and | appreciate anything you could
do to nmake sure we have an exchange with the people, and
we'll be talking to you, and the Board, |I'msure they' |l have
sone conmments.

TREI CHEL:  Ckay.

GREEVES: So | appreciate anything you could do to work
with us. And Chip | think has probably already tal ked to you

about this.

TREI CHEL: Yes.

GREEVES: Thank you.

COHON:  Thank you, Ms. Treichel. WIIiam Vasconi from
Las Vegas.

VASCONI :  That's close enough. |I'mBill Vasconi. I|I'ma
construction worker. | want to first of all thank the Board
for comng to our fair city. You' ve spoiled the weather, but

| hope you enjoy your nighttines.

The last tinme |I've seen sonme of you fol ks, you were
at Amargosa Valley, and | want to conplinment you one nore
time. That's still the nost suits that's ever been in the
Amar gosa Val | ey.

|'"d also like to thank the other comm ttees that
have cone into being in the last four or five years. W've

got sonme of those folks up in Lincoln County. You' ve got
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Esneral da County plugged in, and naturally Nye County. Nick
does one hell of a job. I'ma 35 year resident of Nevada,
and | appreciate those counties getting involved, letting you
fol ks see what sone of our other Nevadans can do that aren't
scientifically, politically correct. W do get involved with
t he public.

The other thing 1'd like to say is this. | cane
today and I wasn't going to speak, so | hold a reservation
for maybe speaking tonorrow, but a |lot of conversations |'ve
been around, whether it be with Nevadans, keep in mnd that
this city you're in today with probably a 1,300,000 peopl e,
50 per cent of them have been here |l ess than ten years. You
go to Yucca Muntain, and the term nol ogy at Yucca Mountain,
there's a certain amount of nysteria that goes along with it,
even though a good many of those people that have been from
out of state recognize the validity of a national issue that
has to be corrected, an international issue that has to be
corrected, you do have support froma good many Nevadans, a
good many people in the United States and other countries.

Li ke hey, nove over, the guy in the third bunk on the

aircraft carrier has sone nore spent fuel rods to put up

there. Well, it's on the submarine, just put it out the end
of it and discharge it into the ocean. Wll, we've only got
104 of them we've got 15 surface vessels, hey, we've got to

resolve a critical issue, an environnental issue, rather than
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pass it on to another generation, and we know it.

But back to Yucca. Yucca Mountain is perceived as
a dunp. Years ago, we tried to use the term nol ogy
stewardship. W didn't get by with it, | guess. A good many
Nevadans and ot her Anmericans want to see nore conversation on
the fact that we're going to build Yucca Mountain with
today's alloys, today's technol ogy, today's science and
safety, today's science and oversight. What's wong with
saying 300 years, leave it open? Wat's wong with saying we
want noi sture redux, radiation redux? Wat's wong with
saying we want ventilation? Wat's wong wth saying we
couldn't use that sane ventilation in the heat exchange to
drive air turbines to create electricity? | don't know
what's wong with that.

| don't know what's wong with saying let's make it
retrievable so people will appreciate what we're doing with
it. It could damm well be a natural resource sone day. You

know, |'ve heard a | ot of conversations about climatic

changes and what not, so | went to the library. | |ooked up
ice ages. Well, I'"'mnot a scientist, but them books tell ne
about every 10,000 or 12,000 years, we have an ice age. Now,

three or four of them have been pretty traumatic. Central
Park in New York City has scars across the rocks froman ice
age about 10,000 years ago.

Vell, 1'l'l tell you what, folks, them people in
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Otawa, Detroit, Pittsburgh, Pennsylvania, New York, it's
going to get awful damm crowded down this way one of these
days. Now, you keep tal king 10,000 years. | assune then
you nean all the petroleumis still going to be around in
10,000 years. Al the coal is still going to be around in
10,000 years. | lay fact that our technol ogy, and | give our
educati onal systema lot of credit, what were we doing 300
years, what were we doing 200 years ago?

You know, even 100 years ago, there were still ten
states, ten territories that weren't states. W still had
| ndi ans that were prisoners of war. 300 years from now, |
gi ve our educational systemnore credit, they'Il know a | ot
better what to do with nuclear waste than we're playing with
right now It probably won't take 300. Maybe it will only
take 100. But let's not bury the nuclear waste. Let's
preserve it, nonitor it, take care of it. Let's get back to
stewardship. You'll make old country boys |ike ne that
carried slabs on saw m|Ils and shovel ed shit on farns a | ot

happi er about this whole thing.

COHON:  Thank you, M. Vasconi. | apologize for
but chering your nane earlier. | sinply msread it. | should
have known better.

And just to show you that the Board does listen to
public conment, your remark nmade to us at a previous neeting

about the nunber of suits in the Amargosa Vall ey nade a deep
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i npression on us. And when we go to Beatty in June, you
won't see a suit.

CARROLL: | just wanted to conplinment M. Vasconi on his
coat and tie today. He |ooks very sharnp.

COHON:  Touche. Very good. Thank you. Thank you, M.
Vasconi. W appreciate your comments.

Steve Frishman fromthe State of Nevada.

FRI SHVAN: Contrary to ny normal practice, | just have
one question that | want to ask, and the reason | want to ask
it is because |I think the answer may be instructive to both
me and to the Board. And | don't know the answer ahead of
time either.

i'dlike to ask the representatives fromthe
Nucl ear Regul atory Conm ssion, given the fact that you're
trying to wite a site specific rule and you have now seen
the extrenely large reliance on the engi neered side of a
repository system what's the rationale for not including
ALARA in the rul e?

COHON:  Whoever answers it mght start by translating
ALARA for everybody. ALARA is as |ow as reasonably

achi evabl e.

GREEVES: W use that termtoo often. It's really a
concept that gets applied to operational activities. |If
you' ve got a nedical |aboratory or a research | aboratory,

it's part of the international approach. |It's one of the
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four things people pay attention to that we really need to
reduce doses as | ow as we reasonably can in that practice, an
operating practice.

It is difficult to think in ternms of ALARA for
sonmet hing out 10,000 years. So, Tim help ne if | get it
wong, but on the international discussion, you don't see
peopl e tal ki ng about ALARA cal cul ati ons out to thousands of
years. | don't know how satisfying that is in terns of part
of an answer to your question, but that's what it's about.

We will do ALARA for pre-closure activities, but you won't

find that | anguage attached to post-closure activities. Tim

if 1've got it wong, tell ne.

The other piece, you were referring to so nuch
reliance on the engineered system | saw those charts
yesterday, and | was struck with the nmagnitude of them and

as | showed themto Tim those results do not line up with
the results that we have, and at another neeting, we wll be
tal king to DOE about what they showed yesterday. And |
really can't address it mnmuch further at this point in time.
| expect you will be at the neeting when we do

di scuss it though.

FRISHVAN: | expect | wll, yes. Well, | think the
reason it came to mnd is that the container is in the 10,000
year period anyway, whether strictly by definition or not,

the container is an operational device, at least within the
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10, 000 year period, and the Departnent hopes nuch | onger than
that. So the reason | raised the question is | don't think
it's as easy to escape as you've tried to nake it.

GREEVES: | expect we're going to get a comment or two
onit. And | think what you were addressing in the ALARA
concept attached to a cal cul ation out to thousands of years.

So | expect you'll make that comment, and we'll be
addressing it. But | gave the answer, and, Tim if | had it
wr ong- -

COHON: Thank you for the question, Steve. It was very
i nteresting.

FRI SHVAN:  Okay.

COHON:  Jerry Szymanski, we're happy to wel cone you
back.

SZYMANSKI :  Well, likewse, I"mvery pleased to see you

Essentially, | have a comment. It pertains to data
whi ch was obtai ned by the county, and you can bl anme Dr.
Peterman for this, for nme taking sone tine. But | would Iike
to get across one point, that hot water is very inportant.
That's where | started about 20 years ago. Now, what is it?

What is the process?

There was a very traditional--in the United States
CGeol ogi cal Survey. The water is comng from bel ow. Now,
obviously it does because it is hot. But what is the

process? And what they are thinking about, it is a forced



© 00 N oo o B~ w N P

N NN N NN R R R R R R R R R R
g » W N P O © © N O O M W N B O

166

convection, but that's only one possibility. There's another
one. It's a thermal convection. Now, why is it inportant?
Because in the first case, we are tal king about an
equilibriumsystem That is a systemwhich has an attractor
as a point. Now, these systens are very robust, and they are
notching into perturbations. The entire DOE effort is based
on this perception.

Now, when we get to another possibility, and there

is no date on it, this is just pure a priori assunption that

this is a forced convection, so let's consider the other
possibility. [It's a thermal convection. Such a systemis a
di sequilibriumsystem There is a termof disequilibrium

Its attractor is not a point. It could be a second dose,
mul ti-di mensi onal dose, or it could be climatic.

There is another question, that if this is a
t hermal disequilibriumwhich is being expressed fromthis
standpoint, there's the next question, does a |level of
di sequilibriumremain fixed in tinme, or it is changing. Now,
this has a question, and why? Because if we are dealing with
di sequilibriumsystem which is in the--level of
di sequilibrium at the end, we are looking at the little--I
underline little--doses of radiation.

In the case of an equilibriumsystem nothing wll
happen to it. W' Ill be tal king about sone of this very snal

dose. So now how are we going to find out which one of these
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two cases are we dealing wwth? Well, there are two ways to
doit. Oneis to look at the tine series of paraneters which
are expressed in level of equilibriumof disequilibrium It
can be tenperature. It can be chem stry. It can be isotopic
conposition. If we find out that the paraneters fluctuate in
time, that is, it's not constant, we've already established
that this is a thermal convection. It is not forced
convection. The assunption is false.

So the next question is does the |evel of
disequilibriumremain fixed in time. WlIl, again, there are
two possibilities, either it does or it doesn't. If it
doesn't that systemonce in a while operates all the way up
to the ground surface and beyond. So it is very crucial to
determ ne whi ch one of these possibilities are we dealing
with. |[If you are |ooking at the observations, we need to
probably | ook at them for 100, nmaybe 200 years.

There's another possibility, that is to |ook at the
behavi or of a systemover let's say for tine, and that's why
this calcite silica deposits are so crucial to our
under st andi ng of the dynam cs and behavi or of the Yucca
Mountain system And | do submt after 20 years--which |I had
done at Yucca Mountain, it is ny very firm conclusion and
belief while |ooking at the thermal convection, while |ooking
at the system which was done, becones nore and nore sensitive

to perturbations. And let it be an earthquake, let it be a
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vol canic injection of very small dinmensions, and that | would
like the Board to understand that this would be a crucial
guestion which we at the Attorney General's Ofice of the
State of Nevada woul d be seeking a resolution of. And if we
have to, we'll have to go to the judicial system

However, the perception Dr. Peternman expressed,
that is it is forced convection, has no basis whatsoever. So
by proceeding with this, we may as well assune that
everything will be fine, w thout pretense and expense.

Thank you very nuch

COHON:  Thank you, Dr. Szymanski

s there any desire to continue that particul ar
di scussi on? Seeing none, any other public comment?

(No response.)

COHON: | thank you again very nmuch for your conmments.
Thank you again to Paul Craig for his chairmanship, and to
all who participated. W'I|l reconvene at 8 o'clock. Coffee
at 7:15 for those who care to join us. Thank you.

(Whereupon, at 5:46 p.m, the neeting was

adj our ned.)



169



