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UNI TED STATES OF AMERI CA
NUCLEAR REGULATORY COWM SSI ON
+ + + + +
ADVI SORY COW TTEE ON NUCLEAR WASTE
147TH MEETI NG
+ + + + +
VEDNESDAY
NOVEMBER 19, 2003
+ + + + +
LAS VEGAS, NEVADA
+ + + + +
The nmeeting was called to order in Dall as
Bal | roomD, Texas Station Hotel, 2101 Texas Star Lane,
Las Vegas, Nevada, at 10:30 a.m, by Dr. B. John
Garrick, Chairman, presiding.
MEMBERS PRESENT:
B. JOHN GARRI CK, Chairman, ACNW NRC
M CHAEL T. RYAN, Vice Chairman, ACNW NRC
RUTH F. WEI NER, Menber
STAFF PRESENT:
SHER BAHADUR, ACNW NRC, Designated Federal O ficial
JAMES H. CLARKE, ACNW NRC
NEIL M COLEMAN, ACNW NRC
HOMRD J. LARSON, ACNW NRC

M CHAEL LEE, ACNW NRC
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P-ROGEEDI-NGS
(10:30 a. m)

CHAI RVAN GARRI CK: The neeting will cone
to order. This is the first day of the 147th Meeting
of the Advisory Conmittee on Nuclear Waste. My nane
is John Garrick, Chairman of the ACNW

O her menbers of the comrittee present are
M chael Ryan, Vice Chairman, and Ruth Weiner. Also
present is the consultant, Jim C arke, and Ceorge
Hor nberger i s absent.

I ntoday's neeting the commtteew || hear
an introductory briefing on the status of the Yucca
Mountain, receive an information briefing on the
status of the Yucca Mountain repository design, and
recei ve a status briefing onthe DOE approach to drift
degradati on analysis at Yucca Muntain; and we wl |
reserve sonme tinme for interactions with stakehol ders
and neeting participants.

Sher Bahadur is the Designated Federal
Oficial for today' sinitial session, andthis neeting
i s being conducted in accordance with the provisions
of the Federal advisory Commttee Act.

We have recei ved one request for tine to
make oral statenents. W will honor that in the

af t ernoon session dedicated to that activity. Should
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anyone el se wi sh to address the comm ttee, pl ease nake
your wi shes known to one of the commttee staff.

It is requested that the speakers use one
of the mcrophones, identify thensel ves, and speak
with sufficient clarity and vol une so that they can be
readi |y heard.

And there is a couple of itens of interest
that 1| want to note. On January 2nd of this year, or
on January 2nd of 2004, |I'msorry, after 40 plus years
service with the Nuclear Regulatory History, Carol
Anne Rowe, administrative secretary of the Executive
Director, ACRS/ACNW w Il retire.

Her 32 plus years of experience with this
office will be sorely mssed. It won't be quite the
sane.

Dr. Hossei n Nour baksh has been sel ect ed as
an ACRS Senior Staff Engineer. He has been serving
both conm ttees as a Senior Fellow concentrating in
the ri sk assessnent area.

As you can see fromour programour first
topic will be the Yucca Muuntain Program Status, and
as | understand it, John Arthur is caught in an
airplane, but is expected to get here probably before
our meeting ends today, and will drop by I amtold.

But in the neantine, an abl e repl acenent
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wi Il be Russ Dyer to kick off the first presentati on,
and he will be followed as | understand it by Joe
Ziegler. So, Russ.

MR. DYER. Thank you, M. Chairnman. Yes,
unfortunately, John Arthur sends his sincere regrets
to the conmttee and to the nenbers of the audi ence.
He got trapped i n Vashi ngt on | ast ni ght, and was on an
early flight this norning, and we do expect himto
drop by sonetine today.

But he pressedintony -- | happened to be
i n Washi ngton with himlast night, and when we found
out that he was going to be detained, he gave ne his
tal ki ng points, and asked ne to give this presentation
t oday.

| am going to skip over sone of the
initial points that he was maki ng because they are
quite personal, and | think he wants to bring those
personal views to you whenever he does get a chance to
stop by.

But his objective and mne was in part
today to provide you with a high | evel summary of the
Yucca Mountain project, and where we are and what we
are doing the way that things stand.

And that is what | intend to do here in

t he begi nni ng. There is going to be quite a few
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presentations over the course of the neeting that wll
add nmuch nore detail to my brief high level summary.

But our highest priority for John and t he
project remamins the submttal of a conplete, high
quality license application in Decenber of 2004,
i ncl udi ng t he conpl eti on of the necessary desi gn work,
and denonstration of an operating environnent
appropriate for a licensee.

At the sane tinme, we remain clearly
focused on what it takes to open a repository i n 2010.
Now, we are going to talk about several things in
here, and the first thing that | would |ike to address
is what is the status of the |icense application.

And this is one of the nanagenment tools
that we use, this chart that is upon the viewgraph
right now, and there are five nmjor components that
constitute what needs to go into the |icense
appl i cati on.

KTl agreenents, of course, and the LA, the
| icense application docunment itself, and the
Precl osure Safety Assessment, the Postcl osure Safety
Assessnent, or the TSPA, and the design conponents.

And what you see on the left-hand side is
kind of a weighting that we provided each of these

areas. This is sonewhat judgnental, but it is based
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primarily on our feeling of how nuch effort each of
t hese constituents of the overall licensing effort.

And then there i s a coupl e of col ums t hat
have the percent conplete, and we have given a
compari son here between where we were in June of '03,
and where we stand at the end of October of '03, and
you can see that we have nade progress in all areas.

Overall for the LAitself, we are about 43
percent conpl ete now, sone things being further al ong
t han others, but we do have confidence that we are
going to be able to submit a license application
conpliant with 10 CFR 63 and the applicable QA
requi renents. And we have i ncreasing confidence that
we are going to neet the schedul e of the Decenber '04
subm ssion date. Next slide, please, Carol.

One of the things, of course that lies
behind the |icense application is the pedigree, the
quality, of the underlyinginformtion, the data codes
and nodels. This is a snapshot in tine of where we
stand in the qualification and verification of data
codes and nodels, and data being on the upper left,
and codes being in the upper right, and nodel reports,
t he AMRs anal ysi s, and nodel i ng reports, being at the
bott om

And this is another area where we have
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been maki ng st eady progress. Again, the conmtnent is
to have all of the necessary codes and nodel s verified
for BLA. The next slide, please.

KTls, the key technical issues of the
progress on those agreenents, | know that the
commttee received a pretty substantial briefing a
nont h or two ago about a new approach t hat we have for
organi zi ng the KTI agreenents.

And from the schedule that we are
currently on, you can see sone real high blips on
t here. W had very aggressive targets in the
Sept enber/ Cctober tinme frame, and we are actually a
littl e ahead of our schedul e right now Qur intent is
to have over 200 of the KTl agreenents submtted by
the end of this cal endar year.

And of course we will have addressed all
KTl agreenents at thetime of thelicense application.
Next slide, please. W have a new organi zing
principle for the KTl agreenents, and these are the
t echni cal basis docunents.

| know that you received a substanti al
briefing on these 14 buckets or areas if you wll,
wher e we have t aken essentially the TSPAstory for the
nom nal and disruptive cases, and broken those down

into sections if you will that integrate and provide
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a context and framework for the KTl agreements, and
then fold up to tell a coherent story of the tota
system performance assessnent. Next slide, please.

Now, as you are well aware, it is just not
our goal to have a good qual ity assurance program but
al so to operate in an environment that i s conducive of
being a credi bl e and deserving NRClicensee. In this
context, there are a couple of topics that | want to
tal k about .

The Corrective Action Managenent System
and the Corrective Action Program and Safety
Consci ous Wirk Environnent, and Accountability, and
Procedural Conpliance.

First, let's tal k about quality assurance
and managenent processes. W devel oped on Sept enber
29t h of 2003 of this year, we inplenented a single,
i mproved corrective action program that actually
subsuned and swept up about 4 or 5 different systens
that were in use for addressing corrective actions of
vari ous ki nds.

This single system will increase our
confidence that all i ssues will be treated
appropriately, and they will be properly prioritized,
addressed, and tracked to cl osure.

The key to this approach is this single
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entry systemthat is on the slide here, where anybody
can generate what is called aconditionreport, and it
can be generated by an individual, and it can be the
outconme of an audit or surveillance.

It can be the result of an eval uation of
a trend analysis, and it will all go into the system
and be evaluated for its inmportance and urgency, and
drive, or ensure that proper managenent attention is
provided to each issue so that managenent resources
are identified to deal with issues as they arise.

The corrective action programw || be used
by managenent at all levels as a tool to drive
conti nuous i nprovenent of products and processes, and
totrack, prioritize, and status i ssues for managenent
use. Next slide, please, Carol.

A safety consci ous work environnent has
been a very high visibility elenment throughout the
nucl ear industry over the last, oh, 5 to 10 years or
so, and one of the chall enges that we have as we nove
from a research and developnent culture into a
licensee's culture is maki ng sure that we are naking
adequate and appropriate progress to being up to
i ndustry and NRC expectations.

W are continuing inplenmentation and

assessnment of the a safety conscious working
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envi ronnent conmittee to providi ng a work envi ronnent
where enpl oyees feel free to raise concerns w thout
fear of reprisal

W  engaged external experts  from
I nternational Survey Research, who conducted a
program w de saf ety consci ous wor k envi ronnent survey
beginning in July, and those results just came out
recently.

The results were distributed throughout
the Ofice of Civilian and Radioactive Wste
Managenent during the week of COctober 6th, and they
are being presented by -- they were presented by | SR,
| nt ernati onal Survey Research, tothe NRCstaff at the
| ast managenent neeting | ast week.

And they have been discussed wth
managers, and we have distributed themto all of the
staff throughout the project, and there are sone
foll owup neetings actually going on this week.

This is just an overall highlevel view of
percent favorabl e response i n a nunber of categories.
At the top of the list, 82 percent of the enpl oyees on
the project felt positive about the |evel of
engagenent that they had in the project.

Sonme of the other ones that were | think

pretty powerful is enpowernent. Approxi mately 77
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percent of the enployees felt that there was
appropri ate enpowernent throughout the program
Simlarly, goals and objectives, a strong majority of
the enployees on the project felt that there were
clear goals and objectives |laid out and understood
t hr oughout the project.

Down near the bottom safety conscious
wor k envi ronnent training and prograns, and that is at
about 70 percent, and that is a place where we have
some opportunity for inprovenent.

Down at the very bottom you see reports
and recognition, and obviously these are areas where
we need to | ook at opportunities to inprove those
particul ar areas.

CHAI RVAN GARRI CK: Russ, is there any
ot her nati onal prograns that you are abl e t o benchmar k
this perfornmance agai nst?

MR. DYER | SR was able to benchmark us
against two different popul ations. One is their
overal | general industry popul ation, which include a
nunber of Fortune 500 conpanies, and then there is a
anot her popul ati on that we were benchmar ked agai nst,
whi ch is governnent R&D organi zati ons.

So t he national | abs, NASA, Naval Research

Labs, organizations of that type, and the report |aid
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out how we st ood agai nst those norns. A question that
we have is actually how we stand up against the
nucl ear industry al so.

And | SRdi d not have t he dat abase to al | ow
t hat ki nd of comparison. W have asked for help from
IMPO to seek if they can provide us wth sonme
conparison of howthese results woul d conpar e agai nst
the utility industry. Next slide, please.

Thi s survey went out to about 2, 300 peopl e
t hr oughout the project, and that includes the Feds,
the contractors, national |abs, the U S. GCeol ogica
Survey.

We had a return rate of about 65 percent
margi n of error, about 1.5 percent, and so we had a
| arge enough population to do sone neaningful
statistics on quite a bit of this.

This is a good report that we are going to
be able to use to really determ ne where we need to
put sonme of our enphasis over the next year or so.
Next slide, please.

Rat her than going through each of the
i ndividual results, and there were quite a few areas
that were delineated for us. The report essentially
gave us an area where there was a recogni zed strength,

and where we need to naintain that strength in areas

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

14

where we have challenges to inprove sone of these
ar eas.

So on the strength side, thereis a clear
recogni ti on of an enphasi s of quality and a comm t nent
toquality. | won't read the list. You can read down
the list. Keeping a safety consci ous work envi ronment
is a priority.

There is aclear recognitionthat a safety
conscious work environnent is a priority, and
mai nt ai ni ng that environnment i s going to be i nport ant
and critical for us.

Inthe areas for i nprovenent, of course we
are goi ng through an enornous anmount of change within
the project, and changes are a tinme of turnmoil for
all, and one of the keys to successfully navigating
t hrough change i s very frequent and comuni cati ons at
all levels.

And keeping all involved in the form of
where we are and where we are headed, and that is a
challenge for us as it is | think it is for any
organi zati on goi ng through change.

Looki ng at organi zati onal perfornmance,
will talk alittle bit |ater about sone of the issues
that we already had in place to look at and

comuni cate organi zation performnce, and ensuring
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sufficient authority at appropriate levels, and so
al i gni ng rolls and responsibilities, and
accountability of authority appropriately and at
appropriate levels is an area for inprovenent.

And one of the areas that cane out
reasonably negatively in the survey was the
effectiveness of the corrective action program and
the existing corrective action program where he
t al ked about the new programthat was put in place.

That programwas put in place after this
survey was acconpl i shed, but one of the things that we
have got to | ook for is to nake sure that just putting
a new systemin place and of itself doesn't solve the
probl ens.

It is going to take conti nued nmanagenent
attention and | ooki ng at increasing the effectiveness
of the corrective action program That is going to be
a large chall enge for managenent here over the next
several years. Next slide, please, Carol.

In the realm of accountability, we are
continuing our work to ensure that all enployees
understand the expectation on conpliance wth
procedures and quality in other key areas. Qur
performance matrix --

CHAI RVAN  GARRI CK: | hope you can
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sunmarize that. This one has gone beyond ny age.

MR DYER Oh, yes. | amgoing to talk
about this alittle bit here, and there will not be a
test at the end of this. GCetting a set of neani ngful
performance matrixes at the appropriate level for
managenent to essentially see the top level, and
rolling up appropriate indicators of performance to
somet hi ng that managenent can |ook at has been a
chal |l enge that we have had for quite a while.

And about 6 nonths ago, we started using
what we woul d cal | an enunci at or panel approach, where
we have got a nunber of areas laid out, and the way
that this is laid out here, the left-hand colum is
the top tier of inportant things if you wll.

So the license application, the work
execution is the box on the left, and it is not the
topline, whichis white. But it is the next |ine, or
series of lines below, about 5 or 6 |lines there, and
those are the things associated with the |icense
application or the safe operation of the siteitself.

And in each area, going from right to
| eft, each of the areas such as |icense application,
there will be a nunber of sub-tier netrics that rol
up to an overall netric.

Sointhelicense applicationitself, sone
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of the feeders to it would be the things that we
tal ked about earlier; the total system perfornmance
assessnment, the design, the preclosure safety
anal ysis, the license application docunent itself.

Each of those we evaluate on a nonthly
basis on how we are doing in that area, and actually
this overall enunci ator panel has hundreds of subtier
nmetrics that we collect, evaluate, and roll up into
this overall look at the -- if you will, you can use
this as a visual to focus on the areas of the project
where there are issues and that we need nanagenent
attenti on.

We used a color coding on here, where
green is sonething that is running pretty nuch on
schedule. Yellowis sonething where you have i ssues
t hat are deserving of managenent attention.

Red are areas where managenent attention
is urgently needed, and you will see that there are
four areas on here, and actually one at the top | evel
shows a red indicator, and that is the quality
assurance arena.

And al t hough there may be -- and if this
happens to be inthe licensing area, thereis ared up
towards the top. 1In the other areas, and that is an

area that needs managenent attention, but overall in
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that area the overall summary if youw Il is that that
is a yellow

Yes, there are i ssues, but you don't need
literally day to day top managenent attention on those
areas. You will see that there is a lot of light on
t his graphic, because this has been an evol utionary
process finding out which nmetrics really nmakes sense,
and what gives you useful information.

And we have gone t hr ough sone netrics t hat
are there because the data was there, but we find that
the data is not really very conducive to finding out
how effective your programis, and that is one thing
that we are looking for here, is not |evel of
activity, but level of effectiveness.

So sone of the areas that show white are
areas where John Arthur has said yes. That is an area
that we need to track that | am not happy with the
metrics that you have established in that area yet.

So this is still a work in progress, but
we hope to popul ate these other -- the white areas --
soon wi th nmeani ngful netrics, but it will change with
time as we learn nore and find better ways to do
t hi ngs.

And we hopefully will be inproving this

continually because this is going to be one of the
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maj or tools that we use to focus managenent attention
on the programitself. Next slide, please.

And this is kind of a wap-up slide.
Fi scal Year 2004 will be a very, very busy year for
us, with an approved budget sufficient to neet our
schedule, and a good nmanagenent team to ensure
progress to achi eving our goal.

Wewill continuetofocus or will continue

our focus and vision on submtting a quality |icense

and a national -- let ne start over again here. W
will continue our focus and vision on submtting a
quality license application and on neeting the

nati onal need of operating or openi ng and operating a
repository in 2010, and what | show here is the as is
if you will.

| f you have been out tothe site recently,
this is the current status of the site, which of
course was all put together to support the site
characterization effort.

There are many things that need to be
changed, constructed, and brought into operational
status before this station has an operating
repository. Next slide, please.

And this is aconcept at this tine, but at

the time that we have an operational repository, we
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expect that Yucca Mountain woul d | ook something |ike
this, with transportationcomngin, with a newset of
operational buildings capable of receiving, and
handl i ng, and di sposi ng of waste here at the surface,
and of coursewi th the attendant subsurfacefacilities
in place.

And with that, M. Chairman, if the
Conmi ssi on has any questions of ne.

CHAI RMVAN  GARRI CK: Thank vyou. Any
guestions fromthe Conmmttee? Ruth.

DR VEI NER: | have -- | wote down a
nunber of questions, but | expect the answers to t hem
are pretty quick. How do you determ ne percent
conplete? What is the benchmark that you use?

CHAI RMAN GARRI CK:  Joe Ziegler isgoingto
get intothat quite a bit nore, but in general we have
laid out a plan with a nunber of deliverables init.
You can | ook at the nunber of deliverables that come
in and how many have been accept ed.

W al so use an earned val ue systemso you
can get an estimate of howyou are doing for things in
preparati on.

DR. VEINER: OCkay. | will wait until Joe
makes his presentation, but that essentially answers

it. Your corrective action program how does this
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conmpare with ordinary standard QA CAR prograns? How
is your programQA? Do you have an external QA? This
is nmy ignorance show ng by the way.

MR. DYER Help ne here, Ruth. What isit
t hat you are | ooking for exactly?

DR. VEI NER. Wl |, on other prograns that
| have worked on, we had a QA plan and QA project
pl an, and identified where you subm tted a corrective
action request, a CAR and then you did a root cause
anal ysi s.

MR. DYER Right.

DR. VEINER: And | just wondered if your
corrective action programfol |l owed al ong t hose |i nes.

MR. DYER It does, but it goes a little
bit further, and what we are doing is inporting some
of the lessons |earned, and the know edge fromthe
nuclear utility industry.

One of the chall enges that we have had is
that with 4 or 5 different systens in place, whether
it be what we used to call the condition information
reporting system the QA system the NCR system the
vari ous systens that we had, if sonebody cane across
a deficiency, a perceived deficiency, they first had
to make a judgnment as to what systemthey woul d take

it into. And then what set of processes would be
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used.

What i ndustry went to sone years agoisto
t ake t hat nonkey off of the individual's back and use
a single entry system where you identify an issue,
and you get it into the system and it becones the
system's responsibility to figure out what the | evel
of severity is, and what the urgency and i nport ance of
that particular action is, and to get it before
managenent for action.

And also to do the followup to ensure
ef fectiveness of whatever action was taken. So this
is something that we have inported fromindustry.

DR. WEINER  And you have sone industry
exanpl es --

MR, DYER  Yes.

DR. VEINER: -- that tells you that was a
preferable way to go?

MR DYER  Yes. Yes, we do.

DR. VEINER: On your safety or on your
guestionnaire that you handed out to enpl oyees, was
t here any significant difference between the responses
that you got fromthe Feds and from contractors, or
were they pretty nuch the sanme?

MR. DYER. No, there were sone significant

di fferences, and we were able to break it down by
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organi zational el enents. So, in Feds, there are
di fferences, because we surveyed the entire OCRW
popul ati on.

We | ooked at Feds in the east, and Feds in
the West. We | ooked at -- you can break out each
| aboratory, for instance, and | ook at differences in
| aboratories, and see that some |aboratories feel
better about rewards and recognition, for instance,
t han sone ot hers do.

So that can identify areas where you can
f ocus sonme managenent attention.

DR. VEINER: Do you as overseerer of the
entire project, do you get down to the |aboratory
contractor | evel and say, | ook, this is where you need
some i nprovenent, or this is okay, or sonething like
t hat ?

MR. DYER Wll, we recently about 2
nont hs ago established a | eadership council, one of
the things that John Arthur put in place, which
i nvol ves the | eadership fromthe Feds, contractors,
| abs, and U.S.G S. sites.

So there are principals for all of those
organi zations sitting in that forum and things |ike
this are discussed in that forum and we can di scuss

what works in sone places, and what or if sonebody
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el se m ght need sone hel p.

DR. VEINER On your |-Chart slides, what
are the other red areas? You pointed to quality
assurance, but there were a couple of other reds.

MR. DYER Well, quality assurance, and
there was one up in -- and Joe is going to have to
hel p ne here, but surface design

MR ZI EGLER:  Yes.

MR, DYER  Yes.

DR. WEINER: And there was one other, |
t hi nk.

MR. DYER  Well, there were two in the
qual ity assurance area, and there was one in the QA
rol | up.

DR. WEI NER: Ckay. And ny final question
is do you have a netric for how well, or in what
det ai | managenent knows what t he techni cal staff being
managed are really doing, and how famliar they are
with the technical work? |Is there a netric for that?

| mean, my experience as a nmanagee and as
a nmanager that very frequently the nmanagers,
especially the higher up you get in the managenent
| evel, really becomes renmoved in sonme sense fromthe
t echni cal work.

And | just wondered if you have a netric
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t o measure how good that connectionis. |If you ask a
manager of sone departnent, can that person tell you
about what his stuff is doing in any detail, and how
famliar he is with it, or she?

MR. DYER Wll, that is one of the
expectations that we addressed in the roles and
responsibilities area. O course, you don't expect
a reasonably high |l evel manager to be able tot ell you
all the technical details, but they should have a
general idea of what is going on, and know who to go
to very quickly to get the details.

DR. VEI NER. So you do have sone sort of
nmetric that measures that connection?

MR DYER W do. It is nore in the
effectiveness area | think.

DR WEINER  Ckay. Thanks. That's all.

CHAl RVAN GARRI CK: Thanks, Ruth. M ke.

VI CE CHAI RMAN RYAN: Thank you. Actually,
Carol, if I may ask you to put up that chart that show
the responses. | had a couple of questions and it
m ght help if | saw that again. Thank you.

MR. DYER Is this the overall SCWE bar
chart?

VI CE CHAl RVAN RYAN: The results.

CHAl RMAN GARRI CK:  The results.
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VI CE CHAI RMAN RYAN: And while Carol is

putting that up, one that caught ny eye was the
integrity and ethnics one, and it is for 73 percent.
And | turn that a different way, and | say that 1 out
of 4 people don't think very highly of that category.

So | may be picking on it the wong way,
but what | would like to understand is how do those
resul ts bear up agai nst your benchmar ki ng and t hi ngs
i ke that, because | really don't know what to nake of
that on its face.

MR. DYER | think the one that he wants
is the bar chart.

VI CE CHAI RVAN RYAN: The bar chart, yes,

pl ease.

(Brief Pause.)

MR. DYER: The one that has about -- yes,
t hat one. Ri ght. It is hard to take this out of

context. Whenever you do t he benchmar ki ng agai nst t he
two populations, it turns out that in every one of
these areas that we are at | east at or significantly
above in a positive sense the norns for both the
national population and for the government R&D
popul ati on.

There are none where we are statistically

significantly bel ow t he norns.
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VI CE CHAI RMAN RYAN: And the norm being

what, what nost industries think, or -- well, for
exanpl e, the nucl ear power exanpl e, I wondered howyou
-- because they have been detailing with a safety
consci ous work environnent.

MR. DYER. Right, and we don't have that
conparison yet.

VI CE CHAI RVAN RYAN: That woul d be an
i nteresting one, because it would probably bealittle
bit closer to hone.

MR DYER But for these areas, for
instance, there is one population that we would
conpare it against, that would include people I|ike
Boei ng, and Proctor and Ganbl e, sone of the Fortune
500 compani es.

And you could see how -- and certainly
this report could be made available to you. W have
made it available to the NRC, and the report is nuch
nore exhaustive than this.

VI CE CHAI RMAN RYAN: Yes, | know,
figured that it was. It just caught my eye, and | am
gl ad to have your additional explanation. Thank you.

MR. DYER Just a mnute. Joe Zegler
woul d |i ke to add sonet hi ng here.

MR, ZI EGLER Joe Ziegler, DOE. One thing
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also is that in all of these areas there is a
significant percentage of | have no opinion, and so
all of the questions had an option of saying that |
have no opinion, or I don't knowon each question, and
| don't know what the percentage is on that one.

But in al nost every one of these, there
was a fairly significant percentage that fell into
that category. So a lot of people just had no opi nion
about nentioning that.

VI CE CHAI RMAN RYAN: So part of that 25
percent woul d be they have no answer?

MR. ZI EGLER: No opi nion. M recollection
is that the greater part of that 25 percent is like
t hat .

MR. DYER: Yes, that is a very good point
to make, is that nost of the questions had a five
point scale, with a three being sonewhere in the
m ddl e, and with no opi nion.

So you go from highly positive, to
positive, toneutral, tonegative, to highly negative.
This is only the positives. |t does not count the
neutrals or the negatives.

VI CE CHAI RMAN RYAN: And that is real
i nportant for understanding this graph, and I amgl ad

that you clarified that, Joe, because otherw se you
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woul d have to concl ude favorabl e neans one-quarter is
not, because there is no other choice there.

MR. DYER R ght.

VI CE CHAI RVAN RYAN: And | just didn't
want to | eave that out of the detail.

CHAI RVAN GARRI CK:  Now, one of the things
that | was | ooking for onthis chart were those things
having to do with public outreach i ssues of ethics and
integrity.

In the other chart, on the results, you
have bui |l di ng trust and openness, and all of these are
i mportant factors tothat. But | guess| was alittle
surprised to not see public outreach as | would call
a primary category.

I s that in your judgnent covered in these
ot her categories, or was this intended to do sonet hing
el se?

MR. DYER | am thinking back to the
structure of the survey, and | don't believe | could
say that that was an el enent that was eval uated.

VI CE CHAI RVAN RYAN: | am just curious
about the difference in changes.

MR. DYER Well, this programhas a nore
than 20 year history as an R&D organi zation, and the

site recomrendation (inaudible), and so this has
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changed to becoming a credible |icensee.

VI CE CHAI RVAN RYAN: And so t he phase t hat
you are in now as opposed to where you were?

MR. DYER That's exactly right, and of
course that is not a one time change. As one noves
from R&, to licensing, to construction and
operations, each of those is a change, and you have
different skill needs in each area.

You have different managenent focuses in
each area. So this is not a one-tine change, but it
is kind of a harbinger of continuous change.

VI CE CHAl RMAN RYAN: That clarifies that.

Thank you.
CHAI RVAN GARRI CK:  Any ot her questions?
DR. VEEI NER: Yes. Carol, could you put up
the bar chart? This is kind of a tough question. In

my other life, | took one of these surveys as a Sandi a
enpl oyee, and it occurred to me as | was taking the
survey that sone of the questions that | npost wanted
to answer were not asked.

| think John touched upon one of those,
whi ch i s the public conmuni cation, and | wanted to ask
you are you sure that your survey asked all the right
qguestions, and how can you be sure of that? What can

you use?
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| know that you used other surveys as a
benchmark, and | wondered if they don't all mss the
same questi on.

MR. DYER: Well, nowthere was a focus on
this particul ar survey, but there was an opportunity
for people to add additional information. There was
i ke an assay block at the end i f you have additi onal
conments or questions.

And we got, if | remenber right, around
400 witten comments that cane back. So that is an
area that we need to mine, and to | ook for things |ike
you are tal king about.

CHAI RVAN GARRI CK:  Any ot her questions?
Anybody fromthe staff wish to ask a question? Al
right. | think we can nove to the next speaker, which
| understand is Joe Ziegler.

VWil e | was maki ng i ntroductions, | failed
to acknow edge an alummus of this commttee in the
audi ence, nanely Charl es Fairhurst, and we are pl eased
to see himagain.

Charl es served onthis conmttee sonetine
ago, andis still happily associated with the project,
and we are pl eased to hear about that. Go ahead, Joe.

MR, ZIEGER. Good norning. M nane is

Joseph Ziegler, and these are the basic topics that |
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am going to cover today. | amgoing to give you a
brief status of our license application and our
activities |leading to Decenber of '04.

| am going to also very briefly go over
NRC s ri sk ranki ng and KTl agreements, and t he NRC had
asked us to | ook at their risk ranking, and give them
sone feedback

We did that |ast week in our managenent
neeting with the NRC and | amgoing to share the same
information with you. | will go into a little bit
nore detail about the status of our key technical
i ssue agreenents, andthentalk alittle bit about our
desi gn evol ution, and in not very nuch detail, because
you are going to hear nost of the details of where we
are today with design activities this afternoon from
Paul Harri ngton.

Just in a nutshell, we still do plan to
submt a license application in Decenber of 'O04.
There are areas where we get a little bit behind
schedul e, and we have been able to recover that part
of the schedule when we have problens from a
schedul i ng perspecti ve.

| will go into sone of the sane slides
that Russ did gointoin a bit nore detail about sone

of the other issues associated with getting a license
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application doneinthree areas in particul ar where we
have had qual ity assurance i ssues in the past because
of the nature of the program and ot her reasons, and
what we are doing to resolve those.

And I will just nmention, and this is the
only mention, and | will take questions, but | may not
be abl e to answer them that we do planto certify our
initial certification as a |icensing support network
in June of '04 as required by Part 63, in Part 2, |
think in the NRC regul ations that woul d certify a LSN
6 nonths before you nmake a |icense application.

The next slide just shows a very brief
schedule, and | will concentrate on the upper part of
this slide, to the left of the slide, and in the
yellow part, it shows activities that we have
conpleted leading up to, and including site
reconmendat i on, and site designation by the President
and Congress.

On the right-hand side of the chart shows
the key activities that are a part of what is
necessary to be able to submt our |icense
application, as we expect the LA design, the |icense
application design, to be conplete in March of ' 04.

The pre-cl osure safety anal ysis that w |

be associ ated with that desi gn and operation of those
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facilities also to be conpleted i n about the March of
'04 tinme frame. CQur long termsafety analysis, and
what we call total system perfornmance assessnent, it
to be conpleted in the June time frame, and then be
able tocertify LSNinitially in the June tinme frane.

O course, we will recertify LSN at the
time that we nake the |license application in Decenber
of "04 Next slide. Inthis next slide, I will tryto
answer sone of the questions Ruth raised, and try to
answer them | ater about how we canme up with these
per cent ages.

The percentages, along with each el enent
or each component as | abeled on this chart, are just
wei ght ed percent ages. Those are subj ective innature,
but they are based on the level of effort that we
anti ci pat ed.

This is an overall neasure of where we
were at the tinme that the site was designated, up to
the time that we woul d submt the license application.
So these are neasures for that elenent of work

The KTI agreenent and the TSCA, the KTI
agreenent alnost entirely deals with post-closure
per f or mance. So the weight of the agreement is 10
percent, but you will notice that we rated tota

system performance assessnent at 30 percent.
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So overall the weight for the long term
performance of the repository is given about a 40
percent weight. Now, nost of these things are
i nextricably connected, okay? So they are not really
necessarily i ndi vidual pieces of work. Everything has
to fit together.

The LA docunent itself, we haverated this
at about 20 percent, because that is a significant
effort on our part, and not putting the pieces of the
application together to nake sure that everything is
i ntegrated and consi stent across the board.

So we have given ourselves quite a bit of
time to do that, and nostly that will happen between
June and Decenber of '04, but we do have drafts of
several |icense application sectionsthat exi st today,
and we are continuing on schedule to conplete that.

The preclosure safety assessnent s
basically -- it was significantly behind schedul e
because it was closely tied to the surface facility
design efforts. W have been through one round of
pre-closure safety assessnents since the tinme of the
site recomendati on, and we wi | | go t hrough addi ti onal
rounds.

| am going to nmention right now one of

those red boxes in the performance indicators was
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surface facility design, and that work was
significantly behind where we would have liked it to
have been from a schedul e perspecti ve.

If you will recall over the last 5 or 6
years, our budgets have never been what we requested
of Congress. This year, it looks |ike we are goingto
get a budget close to what we request ed.

But, for instance, |last year, | think our
budget was $130 million | ess than what we requested,
and | think we requested 590 or so mllion dollars.
So when we had to defer work, especially in a three
site recomendati on and site designation, we tendedto
focus the noni es and t he resources that were avail abl e
on the post-closure perfornmance assessnent, because
that is what nade this site suitable or not suitable.

VWhere we deferred work, it tended to be on
the surface facility design effort, and on the safety
anal ysis onsurfacefacilities, because t hose types of
activities have all been done and licensed in nmany
ot her pl aces.

So we knew that work was not a first of a
kind activities, and we knew that it could be done.
It was just a matter of going through the process of
doing it. So that effort and the reason that it got

behi nd schedul e or behi nd where we woul d have li ked it
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to have been in the schedul e is because basically of
f undi ng.

But we have made a | ot of progress over
the last six nmonths in catching up in the pre-closure
saf ety assessnment and t he on surface facility designs.
So, Paul Harrington will go into nore detail on the
design later on today. Next slide.

| am not going to say a whole | ot about
this, but these three areas, data qualification,
sof t war e devel opnment and codi ng, and nodel devel opnent
-- and we divided software and nodels. And software
bei ng the physical software itself, and the nodels
being the algorithnms that do the estimtes of |ong
termperformance, and t he vari ous conponents of that.

Ther e have been sone | ongst andi ng qual ity
i ssues in each of these areas, and that is one of the
reasons that we track this religiously. This is not
just fixing the problemof how we do work today. It
is al so goi ng backwar ds.

You know, sone of the datasets that exi st
are as nuch as 20 years ol d, and maki ng sure that the
work that is done in the past is adequately qualified
to support the safety analysis that is required for
the Iicense application, and for the NRCto make their

judgnents in the evaluation of our analysis.
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It has been a difficult process. You
t al ked about the quality assurance program Russ, and
| amgoing to el aborate on that alittle bit; is that
10 years ago there was not one quality assurance
program for the program

The | ab said that their quality assurance
program and GS had theirs, and we had ours, and since
t hen, one, the program has been defined in what we
call the QARD or quality assurance requirenents
docunent, or requirenments description, and that
docunent has been submtted to the NRC

And whilethereis nolegal requirenment or
regul atory requirenent for the NRC to approve or
accept that document, over the last 5 years the NRC
has accepted our quality assurance prem se docunent.

So what we are trying to do is to act as
much as a |icensee and assune the process as soon as
possi ble. Well, sonme of that has been painful in the
transition over to these multiple prograns and into
t he one program

And | think what you are getting at, Ruth,
is that we applied this quality assurance programto
all of the work done on the project. So if it a
qual ity affecting activity per the NRCregul ati ons, we

apply the one qual ity assurance programwhet her or not
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it is done by the national |abs, or the GS, or Bechtel
as the ICcorporation, or DOE as a Federal entity. W
apply the sanme program

So that is where we are. | think that is
enough on that, and so Russ basically covered it, but
we are naking great progress. W have had what we
call significant conditions adverseto quality openin
each of these areas for a long tine.

We are cl ose to cl osing those significant
condi tions adverse to quality in the area of nodels,
and again it is not just what we are doi ng, and what
we are doing now going forward. It is also going
backwards in tinme to make sure that everything is
adequate as it needs to be.

I n soft ware devel opnment, we are not quite
as close, but we are within a couple of nonths of
probably being able to close that deficiency, and |
say significant condition adverse to quality, and you
t al ked about CARs, or corrective action reports.

| nour ol dterm nol ogy up until two nonths
ago, that is what we would have called it, but right
now since we went to the single reporting system we
call it a condition report, Level A That is
equivalent to a CARin our old term nol ogy.

And t he dat asets agai n, we have pl ans for
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all of these. The data is a little bit nore
problematic, and that it is going to take us -- |
t hi nk we are schedul ed i nto the spring of next year to
get all of those datasets reviewed and verifi ed.

And again in each of these elements, we
are not just |ooking forward. We are | ooking
backwar ds and doi ng sonme reverifications because of
the multitude of different quality assurance prograns
that existed when sonme of this information was
devel oped.

To put it in perspective, we have not
found probl ens that we are not abl e to go and resol ve.
So we are not losing big chunks of data, or are not
abl e t o use bi g chunks of data because we are not abl e
to quality it.

We have not run into a situation where we
are not able to use the software that was devel oped.
Sonetimes it is nore convenient just to redevel op the
software instead of going back and qualifying old
i nformati on.

But the sane thing in the nodeling area.
So we have been able to do it, and we have a
systemati c pl an and approach to doi ng that. Skip that
one and go to the next one. Just a brief feedback on

the NRC s risk ranking, and I will get into this a
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little bit later when | show the site on schedul e of
KTl agreenents.

It will give you an idea of sone of the
agreenments that followlater inthe schedul e, and what
their risk ranking is, and what they are, and what we
are planning to do to address those.

The main point that | want to nmake here,
and | made this point to the NRC, and | don't think
that they are in disagreenent with this, is that the
NRC used the term nol ogy of high risk, mediumrisk,
and | ow ri sk.

Qur position is that there is nothing
really associated with arepository that is highrisk,
okay? W are | ooking at any potential radiation dose
tothe publicis measuredinmllirens or fractions of
amllirem

The post-cl osure performance for 10, 000
years, the analysis that we have done today, and I
t hi nk we have been fairly consistent on this, shows a
potential for fractions of a mllirem to a
hypot heti cal person of 10,000 years from how.

To termthat as the highrisk inrelation
to other NRC licensed activities, such as a reactor,
when you go back and | ook at the reactor safety goal s,

which puts it at something like a 10 to the mnus 6
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probability per year of a large scale core nelt
accident, istherisk associatedwiththisfacilityis
in all cases is relatively | ow.

That said, we don't have a Ilot of
contention with the NRC on their relative risk
ranki ng, and we are able to say that sonme things are
nore significant froma ri sk perspective based on the
way that we nodel the repository and the repository
systens than ot her things.

We are not in probably conpl ete agreenent
as to what follow upon the high side, and we have
agreed to go back and take a closer | ook at the NRC s
hi gh risk areas, but here are some exanpl es.

And we agree with the NRC that the
corrosion of the waste package and the drip shieldis
at relatively higher risk than nmany ot her conponents
of a repository operation.

The probability of vol canic disruptionis
relatively higher than other elenents of the nodel.
An aircraft crash is relatively higher because
although | think nost of the risk would be to the
workers on-site from that type of an event, is
rel atively higher than some of the others.

O her things where the NRC has | abel ed it

as high risk, such as nechani cal degradation of the
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wast e package and drip shield, our nodeling doesn't
show that. W don't think that those conponents are
particul arly vul nerabl e.

| think that there are sone differences in
the way that the NRC is doing it and the nodeling.
Mar k Board may be able to go into that in nore det ai
| at er. | think he is supposed to speak to you
t onorr ow.

| think that the NRC made sonme pretty
conservative assunptions in their nodeling, and |
t hi nk that they have gone to what we consider to be
too conservative in that area. |In other areas, and
this came up in the NRC neeting |ast week, such as
radi onuclide transport in the saturated zone, our
nodel s really don't take rmuch credit for that.

Qur nodels are probably pretty ultra-
conservative in that area. Therefore, if you |l ook at
our nodels, this does not seemto be a very high risk
i nportant factor.

I f you | ook at the NRC s nodels, | think
they are probably closer to realistic in that
particular nodeling. So it is a larger conponent in
what 1is inportant to the overall risk of the
repository on a rel ative basis.

So we have agreed to go back and | ook at
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the NRC high risk areas, and | think we will be able
to draw conclusions that follow either into we are
about the sanme, or it falls into one of these
categories, in the way that we nodel the systens.

Okay. Now | am going to go into key
technical issues, and I wll try to bring in sone
el enments of the high risk and nediumrisk fromthe
NRC s staff's perspective.

| think we have been over this with other
parts of our staff in pretty great detail. W did
come up with an approach in the sumer to bundle
agreenents toget her, groups of agreenents that | ook at
certain parts of the systens, or repository systens,
and how those things interact and work together.

One of the key reasons that we did that
was t hat t he NRC was aski ng for additional information
on several of the agreenent responses that we sent in,
whereas we thought that sonmething was basically
obvi ous the way the overall systemis set up.

We get questions back fromthe NRC staff
that basically -- and the way that we read the
guestions, says howdoes thisinformationfit into an
overal |l greater perspective of how the repository
oper at es.

So to do that, we needed a broader
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explanation in just responding to each agreenent
i ndi vidual Iy, because whi | e we answer ed t he agr eenent,
it didn't really give you that perspective, and the
NRC st af f wants that perspective in the docunentation
bef ore they cl ose an agreenent.

So we cane up with this approach of
bundling, and coming up with something we called
t echni cal basis docunents. And | will give you alist
ina mnute of the ones that we sent in, and the ones
that we plan to send within the next few days.

But they are in those 14 areas that Russ
showed you on that slide earlier, and within those
t echni cal basis docunents, we can cover about 85 to 90
percent of the key technical issue agreenents, and put
it in the context of how the repository systens
operate, and how they wll function to isolate
radi oacti ve waste.

There will be sonme separate agreenents
still for sonme agreenents, separate submittals for
sonme agreenents. Sone of the agreenents just don't
fit neatly into any of these particul ar categories.
They are kind of -- they are i ndividual questions that
don't need to be in that context, and we will conti nue
to respond to those as necessary.

But nost of the agreenents do fit into
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t hese categories. W revised our schedule and
submtted it to the NRC in June, and that is the
schedul e t hat Russ showed you. | amgoing to show you
that again in a mnute.

We are al so working on a further revision
to that schedul e to accel erate sone of our responses
to the NRC. One thing that | will nention, too, is
that we try tointeract with the NRCstaff, usually in
t he formof public neetings, and sonetinmes they call
and ask questions, and we just answer the questions,
or the on-site representatives conme by and ask
guesti ons.

But we have i nteractions to nmake sure that
when we submit sonmething to the NRC that they
understand that, and that we can discuss that in a
public forum

So we wll continue to have those
interactions, and | think as we subm t these techni cal
basi s docunents, inorder tofacilitate the NRCreview
of them we wll continue to schedule for those
interactions, and they will probably increase.

We wi | | probably do nore and nore of these
interactions to nake sure that everybody is on the
sanme page. That they understand what we are

subm tting, andif we didn't subm t sonething, that we

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

a7

could followit up with additional submttals to make
sure that information is avail able.

So | think that those interactions are
very i nportant, because when you are just working from
the witten page, you can only put so nmuch i nformati on
and wite it down.

Sonetimes what we think is obvious, the
NRC staff either doesn't, or if they want to see that
docunent. So even the obvi ous needs to be docunented
for the staff to be able to cl ose these agreenents.

| may have al ready covered thi s next slide
on the organi zation of work. W devel op techni cal
basis docunents for each of these bundles, and
basically it is not so much the KTl agreenents. It is
just the way that the repository works.

There 1is another advantage to this
bundl i ng and t hese t echni cal basi s docunents, and t hat
when we descri be the way that the repository works in
the license application, this gives us a real
headstart in putting that information together.

Soit also gives the NRCstaff a headstart
in being able to review the description of the
repository and how it will operate in the license
appl i cation.

So t hese docunents, while not absolutely
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a direct pagetothe license application, and al ot of
t he words i n these docunents will showup againinthe
application itself.

We wi || address the agreenents wi t hin that
context, and so the agreenents aren't the driver. The
safe operation of a repository is the driver. The
agreenents are just issues associated wth our
anal ysis of that operation.

And one thing that we have done -- and we
were significantly behind, and | see that on the
schedul ed, too, on our submttal of KTI agreenents
bef ore our reschedul e.

And agai n part of that was budget and part
of it was other reasons, and we have assigned a
dedi cated staff. W have a nanager, Don Beckman, who
i s managi ng the KTl response process, and we have got
dedi cated staff, that we took themout of their main
body of work.

They interact with the technical | eads in
t hese areas, but that was the key to being able to get
t hese responses to the NRCin a nore tinely fashion.

This is a slide that Russ showed you
earlier, and | just want to point out a couple of
additional thingsonit. If youlook at the left-hand

part of the schedule, you will see that we went for a
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period -- nostly fromGQctober through July and August
-- of not submtting very nmuch agreenments to the NRC,
even though we had quite a few schedul ed.

W have subnmitted a reschedul e to the NRC
in June of this year, and in that reschedul e there
were a significant nunber of agreenents due in
Sept enber and October. It was actually a huge bow
waves. We had 39 agreenments schedul ed i n Sept enber to
submit to the NRC, and 23 in COctober.

Sept enber | ooks really bad on this chart
since we only subm tted seven, but all of the 39, plus
some additional ones, were submtted by October 3rd.
So we essentially net the schedule in Septenber.

W were not so successful in Cctober. W
wer e about 13 agreenents behi nd by t he end of Cct ober,
and we remai n about 10 agreenents behind. This week,
we are hoping to get about 25 nore agreenents
submtted to the NRC, and we are doing a thorough
revi ew

| think that this bundling process is
working, and | think that it does put things in a
better perspective. W got a lot of very positive
feedback fromthe NRCin the public neeting | ast week
about this approach.

So | think that the approach is worKking,
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and we are not quite as far as ahead of the schedul e
that | would like to be, but it is working. GOkay.
Getting into high risk and lowrisk, we still have a
coupl e of big bow ways comng in the nonths to cone.

We are | ooking at a reschedul e, and part
of that reschedul e, and part of that reasonis that we
would like to get as many of these agreenents
addr essed conpl etely by t he sunmer of ' 04 as possi bl e,
okay?

Al'l of themare not going to be possibl e,
and | will give you a couple of reasons why. In this
schedul e t hough, some things that tend to stick out in
people's minds when they see it is if you ook in
April of "05, there is two agreenents that show up
there, and in August of '05, there is one agreenent
t hat shows up there.

And t he question that we typically get is
why is it okay not to address that KTl agreenent
before the license application, and the answer i s that
it is not okay not to address it. The two agreenents
inApril of '05 deal with the phase stability of Al oy
22, and sone particular testing and analysis
associated with that.

The one agreenment in August of 'O05, the

reason that we had it there is because there i s sone
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addi ti onal test work goi ng on agai n about corrosion of
Alloy 22 and titaniummaterial that the drip shield
will be made up of.

We have det erm ned basically that we have
enough information to do our technical analysis and
saf ety eval uati on of the corrosionresistance of All oy
22 and titaniumto be basis of alicense application.

Thi s addi ti onal ongoi ng test and anal ysi s
work is really nore of a confirmatory nature, and so
t he schedul e for these agreenents i s going to nove up
substantially to be right nowno later than the fall
of ' 04.

O her agreenents that show up after
Sept ember of '04,we are actually trying to accel erate
that work as well, and with sonme success, and before
t he end of the year we wi Il submit an updated schedul e
to the NRC, and as | have said, several of these
agreenents are noving to the left.

Two other points that | want to make on
this chart, which is Septenber of '05, thereis three
NRC hi gh ri sk agreenents, and that | amgoi ng t o poi nt
out to you inthe last six nonths or so here where the
NRC hi gh risk categories exist.

There is 3 out of those 10 in the

Septenber '04 tine frame were high risk. W are going
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to be abl e to accel erate those and nove themback into
the sumer or early fall

There are eight high risk agreenents per
NRC s categorization in July of '04, and that is the
bar that shows 25. Those eight, | believe all of
them or alnost all of those eight, are dealing with
our final TSPA nodel, TSPA LA

So t hose ei ght agreenents are probabl y not
going to cone in nuch earlier than that to the NRC
because until we conpl ete our TSPA nodeling, the case
that we are going to use for the |icense application,
we wll not be able to respond fully to those
agreenent s.

So it is just a matter of conpleting the
nodel i ng work and the anal ysis before April to give a
conpl ete response to those agreenents. | think onthe
next page, it gives you or tells you which bundl es we
have subnmitted to the NRC so far, and the dates that
we submtted those bundl es.

And the bundles so far, biosphere
transport, unsaturated zone transport, and colloid
transport, and separateintothedrifts, water seepage
into the drifts.

If you go to the next page, volcanic

events since October of '03, and we didn't make it,
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but that was submtted early this nonth. W have two
nore packages that contain about 25 nore agreenents
that we plan to submt hopefully this week, but if not
this week, soon next week; in-drift chem cal
environment and waste package and drip shield
corrosi on.

Those are alnost ready to go to the NRC
and they are in the revi ewprocess to go out the door.
The next slide shows the other bundl es and the dates
that we plan to subnmit those other bundl es according
to our current schedul e.

Again, we may accel erate sonme of these.
So we are | ooking to do everything that we can to do
that as long as we don't sacrifice the quality of the
wor k.

The next slideis just a graph and t he NRC
staff actually cane up with this graph, and everyt hing
except the second nunerical colum says agreenent
submtted to the NRC

So if youwill forget that columm, and
think it is in blue. The rest of these colunmms are
all rmutually exclusive, and the list downinthe first
colum, it is just the acronymthat we use to descri be
t he agreenents.

For instance, the first one is contai ner
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i cense source term If you nove to the right, and |
will go down to the bottom there is 293 total
agreements. There is 64 of those agreenments that have
been submtted to the NRC and we are waiting for a
response fromthem

| amnot conpl ai ni ng because t hey have got
a lot very recently as you saw in those previous
charts. Partial responses have been submtted on 21
of the agreenents.

The NRC has asked for additiona
information that we have not provided yet on 27
ot hers, and responses are renai ning to be subnm tted on
101 agreenents, and on 80 the NRC has agreed are
conplete. So to give you an idea of where we stand.

Okay. | amgoing to shift focus now and
talk alittle bit about the design. | amnot going to
go into nmuch detail though, but | want to just point
out a couple of features.

CHAI RVAN GARRI CK:  Before you shift there,
it is sonetinmes very difficult to develop a real
under st andi ng of what i s ahead of you on the basis of
just a numerical evaluation of the agreenments. Have
you made any attenpt to | ook at themin ternms of their
scope, and weight them in sone fashion so that --

because there are sone agreenents that are much nore
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conpl i cated t han dozens of ot her agreenments conbi ned.

MR ZIEGER  Well, actually we have a
detail ed schedule for every agreenment, and we have
been | ooki ng to accel erat e t hose schedul es. Soneti nes
the original schedules included nore work than was
necessary, such as sone of those corrosion agreenents
that | showed you that are on our current schedul e.

As far as an absolute risk ranking, the
way that the NRC staff did, no, we have not done that.
We did agree to go back and | ook at the NRC hi gh risk
rankings, and if we didn't consider them high risk,
and to determi ne whether we also considered them
relatively higher on the risk |evels.

And if we don't, then to try and cone up
with an explanation of why we consider it that way
differently than the NRC staff does. | guess one of
the difficulties is this, and on how many of the
actual agreenents you have | ooked at.

You know, some of themsound very sinple.
| nmean, nost of themsound very sinple, provide this
additional information. But in many cases there is
sonet hi ng behind that other than just provide that
addi ti onal information.

So what we have found through our

submttal s is that even the ones that sound rel atively
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sinple, sonetinmes they are not.

CHAI RMAN GARRICK: Right. Right. Wll,
sonme of them certainly require -- sonme of them are
just sinply docunmentation, or a lot of them are
docunent ati on, but sonme of them require sone real
t echni cal work.

MR. ZI EGLER All of the technical work to
resolve all of the agreenents is in progress, and it
is in our schedule and in our plans. In sonme of the
areas here, sone of these agreenents are | ooking at
t hi ngs that typically would not be | ooked at until we
were an applicant.

| n ot her words, there are technical issues
associ ated with the way that we do an anal ysis, and so
in some of these our technical staff, the | aboratory
technical staff typically are the people doing this
wor k, and believe that we have adequate or nore than
adequate information to address not just the
agreenent, but the inputs to the safety anal ysis.

You know, the topic of that agreenent, and
so we go back, and we make sure that our nodels are
val i dated according to the qual ity assurance program
and all the requirenments and criterions were in
Suppl enment 3 to our Quality Assurance Program which

t al ked about the validati on of nodel s and data, and we
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have to nake sone judgments.

And sonetinmes there are sone legitimte
technical differences of opinion with the NRC
technical staff, and we need to work through those.
And what we have seen here with the KTl agreenents is
that process really has been started earlier thanis
typically done in a licensing proceedi ng because of
various reasons about the |law associated with the
repository, and the NRC having to make sone
determ nations of sufficiency leading into the site
reconmendations, and that is legitimte things to do
early.

And what | would Iike to do is to get as
many of these resol ved before the |icense application
as possible, whether they be high risk, or nmedium
risk, or lowrisk, or whatever risk term nol ogy that
we use, because in order for the NRCto be able to do
a 3 year reviewof alicense application, whichwe are
hoping we will be able to do, we want to facilitate
their know edge of the way that our safety analysis

works. That is along answer to a short question, but

CHAl RMVAN  GARRI CK: Joe, just for
clarification, you are noving into design evolution

now?
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MR ZIEGLER  Yes.

CHAI RVAN GARRICK:  Now is that still in
the 11: 10 to 12: 15 category that i s on our program or
is that junping into the repository design status?

MR. ZIEGER  The same category. Paul
Harrington wll go into nmuch nore detail this
af t er noon.

CHAI RMAN GARRI CK:  Ch, okay. So we are
still in the norning session?

MR ZIEGLER: W are still in the norning
sessi on.

CHAI RVAN GARRI CK:  Ckay.

MR ZI EGLER And we will go to that
surface facility design here. | just wanted to make
a fewpoints, and | can answer sonme questions, and if
we get into a lot of detail, | may have to defer to
Paul .

But | just wanted to ki nd of present where
we have been and where we are going, and what that
neans as a mtter of change, or refinenent, or
evol uti on, or whatever term nology that you want to
use.

At the tinme of the viability assessnent,
which was in the late 1998 or early "99 tine franme, on

the surface facilities, we were | ooki ng at one single
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| arge building. W were |ooking at wet handling of
t he conmer ci al spent fuel, and we were | ooking at five
i ndi vidual transfer lines throughthat facility, where
we could nove different elenents of fuel in the
packaging in five different transfer I|ines.

At thetinme of the siterecomendation, we
were still | ooking at a singlelarge building, and not
quite as large. We were still | ooking at wet handl i ng
of the comrercial spent fuel.

We had cut it downtothree transfer Iines
because we were able to do a little bit of
optim zation of the through put even though it was
ki nd of a preconceptual design. And we were | ooking
at 5,000 netric tons of storage capacity, or what we
call blending pools, within that facility.

And t hat was nade necessary because of the
hi gh t enperature and | owt enper at ure i ssues associ at ed
wi th the maxi numtenperature that woul d be reached in
t he subsurface repository after it was cl osed.

And in order to do that, we needed to be
able to mx and match different fuel elenents of
di fferent heat outputs so that we could even that up
t hroughout the repository.

In the design that we are worki ng on now

for the Iicense application, the sane functions are
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basically there, but we have refined things and
optim zed sone things nore as far as operational
facilities.

There are nultiple buildings. W are
| ooking at a dry transfer facility, and possibly two
dry transfer facilities. Typically, al nost identical.
We are | ooki ng at a canister handling facility, which
woul d be able only to handl e canisterized material s.

So the DCE material we expect to cone to
Yucca Mountainwi |l all bein canisters beforeit gets
here. Right nowwe don't have a definite path forward
for multi-purpose canisters, but this facility would
be able to handle nulti-purpose canisters.

We have not ruled that possibility out,
okay? So if we are able to | oad commercial fuel into
mul ti-purpose canisters, and then we run it through
this canister handling facility, and the beauty of
this facility is that it is a sinpler operation.

It is clean, and there is no radioactive
contam nation at all, because we never handl e bare
spent nuclear fuel. In addition, we wet asi de an area
for a shielded canister transfer, and we are stil
considering that. W don't have the design on that
done, but it is arelatively sinple facility.

That i f we could shield the canisters, or
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mul ti-purpose canisters with shield plugs in them
t hen we could go through a fairly sinple operationto
put those canisters in a waste package, and add a wel d
cell to the shielded canister transfer.

The beauty of having a shield plug in
mul ti-purpose canisters is that we could do contact
wel ding, and that sinplifies the issues associ ated
with renote wel ding. It is not that it is not
possi ble or feasible, but it is a slow operation at
best .

| f we coul d do cont act wel di ng and cont act
exam nation of those welds, we could actually get a
| ot nore through put through the process. So those
are the types of things that we are | ooki ng at and t he
di fference.

We are al so | ooki ng at phase constructi on
of these different facilities sothat they are not al
going to be available on day one. The next slide
tal ks about the subsurface repository evolution, and
again where we were at the tinme of the viability
assessnment there was very close drift spacing.

Drifts got to be 18 foot dianeter drifts,
and 92 foot spacing center to center between the
drifts. The entire repository area woul d be above t he

boi I i ng point of water for some period of tinme at the
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closure of the repository for a couple of thousand
years at | east.

It was on one single |level, and there was
mnimal ventilation. Wereally weren't tryingto keep
t he tenperatures down at that point in tine.

The site recommendati on | ooked at a nodi fi ed approach.

There was comments by external review
bodi es and others and so we nodified our approach.
And t here was 266 foot drift spacing center to center,
and the rock between the drifts, the enplacenent
drifts, would be kept below the boiling point of
wat er .

At least half of the rock between the
drifts would stay bel ow the boiling point of water.
So it sets that. |If water were pushed away fromthe
drift, that there was a place where it could drain in
bet ween down t hrough the rock

There were two |evels, an upper
enpl acenent level on the left, and a | ower bl ock on
the right. A robust, forced ventilation system was
built into the systemas long as the repository was
open, and we were seriously considering | eaving the
repository open | onger and using natural ventil ation,
and wi t h not nuch design effort, we coul d have nat ur al

ventilation circulation through the repository for

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

63

quite a long tine.

In our |icense application design, there
has been optim zation. The subsurface basically has
been divided up into panels, and it facilitates
devel opnent of part of the subsurface before other
parts.

We still have the 266 foot drift spacing.
We still have the sub-boiling tenperatures, at |east
in a portion of the rock pillars that would provide
dr ai nage through that part of the pillar so that the
wat er woul dn't congregate above the drifts and stay
there during the period of higher tenperatures.

It is on one | evel, and agai n we have t he
robust forced ventilation system as long as the
repository is open. W are not taking credit in our
current nodeling for any natural ventilation. Sothat
is not a factor that we are going to build into the
i cense application or that we plan to.

Actually, this layout resultsinalittle
bit | ess excavation in the layout in the m ddle, but
still gives us the sane area in spacing, and that is
j ust because of sone optim zation of the accesses.

If you go to the next slide, we will talk
alittlebit about the waste package desi gn evol uti on.

At the tine of the viability assessment, we were
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| ooking at an outer barrier or an outer |layer of the
wast e package being carbon steel.

A corrosion al l owance barrier | think was
the termthat | think that we were using at the tine.
There was an inner barrier of the very corrosion
resistant Alloy-22, and we were |ooking at a heat
output limt, a maxinmum for each waste package of
bei ng about 18 kil owatts.

And inthe site recomendati on, we ki nd of
flip-flopped the barriers, where the corrosion
resistant barriers were All oy 22, and st ai nl ess st eel
as the interstructural part of the waste package, and
11. 8 kil owatt maxi numpower out put per waste package,
and again that was to |l evelize the heat |oad so that
we coul d keep maxi numtenperatures in the subsurface
bel ow boiling in at | east part of the drifts forever.

We extended the outer lid alittle bit,
and we changed the -- we have a split training collar,
and the only reason that | nmention that is because it
is a change in the design that we have got now.

In the Iicense application design, it is
really functionally not any different as far as | ong
term performance of the repository. It is still
Al l oy-22 on the outer barrier, and it is an inner-

barrier of stainless steel with 11.8 kil owatt out put
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maxi mum per waste package.

There is a flat outer lid, and we have
done some optimzation  of t hat out er lid
configuration. Thereis still threelids, but we have
sinmplified the welding configurations because there
were sonme issues about doing sone deep penetration
renote wel ding, and this is just a nore efficient way
to do things.

We al so sped up throughput through the
system and we got a one-piece twist-on trunnion
collar that will twist on the ends of the waste
package. To sunmmarize, we are conpl eting the actions
to achieve progress and address the | ongstanding
managenment qual ity assurance i ssues that | nmenti oned,
the data quality in nodels.

The NRCi s noni tori ng our performance, and
we are not quite where we need to be to be a licensee,
but we are headed in the right direction. DCE still
plans to submt a conplete |icense applicationtothe
NRC i n Decenber of '04, and we are well on the way to
do that.

W have sone issues on the way as any
| arge conpl ex project does, and we have so far been
abl e to successfully resol ve those i ssues, and when we

get behi nd schedul e t o work our way back on schedul e.
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An integrated approach is being used to
address the KTl agreenents, and this bundling
appr oach. We provided responses to 75 agreenents
since Septenmber. There are going to be another 25
t hat hopefully go out this week.

The remaining agreements wll all be
addressed prior tolicense applicationsubmttal. The
wor k, post-submttal of the application, we believe
will be nore confirmatory in nature, and ongoi ng test
and analysis work will go on for the foreseeable
future in the areas of -- and | don't see an end to
corrosion testing ever until we cl ose the repository.

And design is maturing towards the final
basis for the license application. So as we nove
forward, we get nore and nore detail. So with that,
| will open it up to questions.

CHAI RMAN GARRI CK:  Thank you. M ke.

VI CE CHAI RMAN RYAN: Not right now. I
will wait until the afternoon.

CHAI RVAN GARRI CK:  Ckay. Jim do you have
any questions?

MR. CLARKE: Your design conponent, that
is now 40 percent conplete?

MR ZIEGLER  Yes.
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MR, CLARKE: That would include both

surface and subsurface design?

MR ZI EGLER Surface, subsurface, and
wast e package. Now, et ne explain.

MR. CLARKE: And the waste package?

MR ZI EGLER Forty percent. Now, 40
percent of the design level that is necessary to do an
adequate safety analysis, which is the way that we
read Part 63, and so it is 40 percent of that |evel of
desi gn.

MR. CLARKE: kay.

CHAI RVAN GARRI CK:  Rut h.

DR. VEI NER: On your risk granting slide,
could you put that up.

MR ZI EGLER  Yes.

DR. WEINER Ont he aircraft crash, are
you tal king about the risk -- and | assune that this
was ri sk ranking for the repository itself and not the
surface facilities?

MR. ZIEGLER No, no, no. Surface. There
is norisk in the repository.

DR. VEINER. Wth the repository. Ckay.
Are you tal king about the risk of the crash, the risk
of a release, or risk to public health, or all of

t hose, or some of those?
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MR ZIEGLER It is ajudgnent factor, and

if you |l ook at the way that the NRC staff did their
risk ranking, it was a conbination of this. | would
say it is a conbination, but so far this is just a
j udgnent factor, and that part of it is that we know
that this has been a controversial |icensing issue,
anot her |icensing proceeding such as at PFS.

So the anobunt of detail and information
that isrequiredto do this analysis we think gives us
sone licensing risk. Sowe will probably do nore than
maybe the regul ations explicit call for just to make
sure that we can get through the |icensing process.

| think the NRC staff is also going to
| ook at that very deliberately. As far astheriskto
individuals, if you put the probability of the crash
into the risk, the probability of an aircraft crash
hittingtherepository surfacefacilitiesisverylow.

DR VEI NER: Well, that was ny next
question. \Wen you are tal king about risk on this
chart, you are tal king about risk to the |icensing?

MR ZIEGLER It isrisktothelicensing,
but it is also in this particular instance is the
regul ations are pretty clear. You know, if something
has a 1 in 10,000 chance of occurring over the period

of operation of the surface facilities, and we have to
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consider it.

One of the el enments of our design, and
didn't mention this, and Paul will gointoit in nore
detail, is an aging area, such that certain parts of
the spent fuel will be aged in surface containers.

When you | ook at the square footage of
that area, along with the square footage of the other
surface facilities, and then we Iook at the
probability of an aircraft crash, it may or may not be
-- and we are still trying to tweak the analysis. W
are getting some updated information from the Air
Force, the Air Force Base right next to us.

And it may or may not be above or below 10 to the
m nus 6 per year

DR. WEI NER: So are you actual ly doi ng or
have you performed a vul nerability analysis for your
surface facilities?

MR, ZI EGLER: Consequence analysis, or
just the probability?

DR. VEINER. A risk anal ysis.

MR. ZI EGLER: W have done t he probability
anal ysis. | nentioned in Septenber that we conpl eted
at least a draft of the probability analysis of a
crash into the surface facilities.

We are still | ooking at what the optinum
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area for the aging facility would be, and when we
count the aging area in that probability, it is close
to 10 to the mnus 6. W have not done a consequence
anal ysi s except inthe EISof an actual crashintothe
surface facilities.

We don't think that the aging facility --
wel |, probably where we are going to go is that any
aging facilities that we have there, we will probably
design themto withstand an aircraft crash.

DR. VEINER  And you have submitted your
probability analysis to the NRC?

MR ZIEGLER Yes, we have.

DR. WEINER  Okay. The other questions
are kind of nore general than this. How di d your
codes, your PA codes, conpare to other perfornmance
assessnent codes, |like the perfornmance assessnent done
for the waste isolation pilot plant, for exanple? Do
you use qualified -- to what extent do you use al r eady
qual i fied codes in your performance assessnent?

MR. ZI EGLER: To the extent that we can.
A lot of the sane peopl e worked on that at Sandi a and
ot hers, you know, wi th our project, are worki ng on our
codes as wel |.

One of the things is that | believe that

the NRC regulatory process is nore rigorous than
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anybody else's. So one of the issues has been not
whether the code is qualified, but whether it is
qualified consistently to our quality assurance
programthat has been accepted by the NRC

So t hat whil e sone of those codes nay have
been qualified at other places, sonetinmes that still
presents a problemin the qualification of that code
for our application. So to the extent that that
qualification information exists, we are using it.

Sonetimes we have to supplenent that
qualification activity quite often, but all of the
codes that support the safety analysis wll be
qualified before we submit a |icense application

DR VEI NER: And you wll then be
qualified to satisfy the NRC?

MR, ZIEGLER: Yes, to satisfy our quality
assurance program and the Nuclear Regulatory
Conmi ssi on, yes.

DR. WEINER: Ckay. And finally, and this
is a short one, do you have public buy-in of the
| i censi ng support network?

MR  ZI EGLER: Public buy-in of the
licensing support network? | am not sure that |
under st and t he questi on.

DR. VEINER: Well, | have been away from
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that whole area for quite a long time, nore than a
decade, but as | recall, the purpose, the origina
purpose of the licensing support network, which was
then called the |icensing support system was to
provide a record of public input other than DOE and
the NRC to the |icensing process.

And | just wondered if currently the way
the licensing support network is configured, if you
have had public buy-in, and public acceptance of that
confi gurati on.

MR, ZIEGLER: kay. Let ne tell you ny
understanding of LSN, and | am not an attorney,
because every tine we tal k about LSN, | al ways want mny
attorneys to do the tal king instead of ne.

As | believe the regulations call for the
licensing support network to basically be for
di scovery during the licensing proceedi ngs. So those
bodi es that participate in the |icensing proceedi ngs
have the licensing support network, and it was to
facilitate that |egal discovery process.

My under standi ng i s that the Atom c Saf ety
and Li censing Boards actually are the owners and the
definers of what the |licensing support network i s, and
not DOE. DOE, as other parties to the proceedings,

must provide input to that system
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That said, there is sonmething called the
| i censi ng support network advisory revi ew panel that
is chaired by Dan Graser, right, or by the NRC staff.

And we are a party to that, and the State
of Nevada is a party to that, and other interested
parties participate onthat advi sory revi ewpanel, and
t hat advi sory revi ew panel has quite a bit of standi ng
in defining the make-up and the content of the LSN.

So | guess | am begging off and saying
that is an NRC responsibility. We participate as
ot her stakehol ders do.

DR VEI NER: And thank you for the
expl anati on.

CHAI RVAN GARRI CK:  Joe, | wanted to ask
you a couple of things. In your decision in your
surface facility, they go to dry handling.

MR ZI EGLER  Yes.

CHAI RMVAN  GARRI CK: | can certainly
appreci ate when you have a high i nventory of very aged
fuel that this is a very rational approach, and that
it makes for a lot easier handling activities.

On the other hand, if the repositories
every catch up with the inventory of spent fuel, and
the reactor sites decide that they want to get out of

t he on-site storage busi ness conpletely, doesn't this
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i npose a requirenment on the generators downstreamto
be i n t he storage busi ness nore than perhaps t hey want
to be?

MR ZIEGLER It might, but there are sone
options out of that, you know. One of the things
would be if DOE could develop a reasonable multi-
pur pose cani ster to provide tothe utilities, thenit
would facilitate our ability to handle it at the
repository, andin our current configuration, we could
handl e t hose cani sters wi t hout ever handling the bare
fuel again.

O we could put themin our aging area if
t here was a heat output issue with them But it would
ei ther require an additional burden onthe utilities,
or an additional burden on us.

CHAI RVAN GARRICK: | guess part of the
guestion is was there an eval uati on nade? Was there
interaction with the generators on nmeking that
deci si on?

MR. ZIEGLER | don't believe that there
has been a lot of interaction with the utilities on
that. There is sone | egal issues between us and the
utilities.

CHAI RMAN  GARRI CK: kay. One of the

things that we are always | ooking for in these kinds
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of presentations on prograns and program status is
what are the real schedule controllers?

| f you had to delineate your top 10 |i st
of issues, and | amthinking that some of these i ssues
are not so conplicated, but may have a great deal of
uncertainty associ ated wi th thembecause of budgeting
and ot her issues.

Are we goi ng to get any sense of what your
top 4 or 50f 10list is as far as being in a position
to give the license or give the NRC a good |icense
application at the end of 20047

MR ZIEGLER Okay. I'Il try. It is off
the top of my head, and | sort of tried to do that in
what you seeinthis presentation. | personally think
t he bi ggest ones are resol ving these qual ity assurance
i ssues, and which in theory would be the sinplest
things to do, but in practice, we have had probl ens
getting these issues resol ved.

And particularly in the area of npde
devel opnent, which | think is com ng al ong ni cely now,
and is very close to cl osure. The data qualification,
particularly the old data sets, and in the software
devel opnent .

They have been | ongstandi ng i ssues that

this project has not yet totally resol ved. But |
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think that there is an end in sight.

Techni cal issues. The KTl agreenent and
the process itself | think is one that we have to pay
particular attention to, to make sure that we have
addressed t hem adequatel y.

Basi cal |y, our nodels and the validation
of our nodels should be adequate to deal with the
guestions that are the subject of the KTl agreenents.

And this integration, the technical bases
that we are doing, and not just how a repository
wor ks, but how these particul ar agreenents fit into
that structure, and this consolidation, it istruly an
integration effort on our part.

| think that was one of our key issues,
and | think that one is well in hand now, too. It
probably hasn't been probably up until 6 or 8 nonths
ago. Let nmethink if there are any technical issues.

CHAl RMVAN GARRICK:  Are there any nmmjor
i ssues associ ated, say, inthe near field w th respect
to source termissues that you see as very high on
your |ist?

MR. ZIEGLER: | think certainly the end
drift chem cal environnment, although if you have been
foll owi ng the NWIRB neetings or not, | think the issue

of the maxi mum t enperature subsurface.
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Ri ght now our application, we plan to go
into our applicationwith arepository for a peri od of
time that will be above the boiling point of water.
Okay. Not all the rock between the repository drifts.

| think that the NWIRB's recent letter,
and you have seen our response to that letter, and we
don't fully agree with the NWIRB, but that will be an
issue that will probably remain with us that we wl|l
have to deal with, not just in that arena, but in the
regulatory arena with the NRC and the |icensing
pr ocess.

So we are continuing to work on that area
to better define the end-drift chem cal environment
that will exist, and how that might affect waste
package corrosion.

| think that one of the keys to our
anal ysis though is the probability of any of those
extrenel y harsh envi ronnents exi sting, and enduringin
a natural repository environnent.

And there seens to be a difference of
opi ni on between DOE and the NWIRB on that. That is
what conmes to mnd. There is probably others with
design. W were substantially behind where we want ed
to be on the design effort, and so the work, just the

physi cal work required to conplete the |l evel of design
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necessary to do an adequate safety anal ysis.

And then integrate the design work with
the safety analysis work, and in an ideal situation,
we would like to have 2 or 3 rounds of iteration of
t he design, the safety analysis, and if we tweak the
design and do this mnor change, wll it avoid a
potential safety issue.

And so we are having to do a | ot of work
in parallel. So, we are really going to be | oaded
pretty heavily come the spring and surmer of next year
trying to make sure that if that iteration happens
that it is going to happen a little later in the
process than what we wanted it do.

CHAI RVAN GARRI CK: My final comrent has to
dowith license application schedul e uncertainty. W
have al | experiencedin flying around the country what
| call the airline schedul e syndrone, del ay syndrone,
where they keep the nonitors that is telling you that
they are ontime until 10 m nutes before flight tine,
and then suddenly there is a several hours del ay.

Is there an airline schedule delay
syndronme associated with this project that we are
goi ng to observe? And naybe another way to ask it, |
ama great believer in uncertainly analysis.

Is there any effort going on to quantify
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if youw sh the uncertainty of thelicense application
schedul e?

MR ZIEGLER No, not to quantify it. W
talk about it a lot, and we tal k about our probl ens,
and we have critical path neetings every two weeks
that go into infinite detail

You know, | think we are going to make it.
| think that the work required, and | think I |aid out
the issues here to you today that are nobst of the
t hi ngs t hat coul d prevent that fromhappeni ng that are
in our control.

There are sone t hi ngs, of course, that are

not in our control. If you look at the site
recormendati on schedule, which | think that was
relatively optimstic, | don't think we made it, but

| think we canme within 6 or 8 nonths of that schedul e.

And there were sone external driving
forces that kept us fromneeting that schedule. So as
far as the physical work activities, and the design
activities, the safety analysis activities, | believe
we are on track to nmake it.

One thing, and | will just point this out,
is the way that we have built our schedules is that we
have schedul ed t he safety anal ysis work to be done in

t he summer of next year.
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| f some of that work gets del ayed, and if
it gets delayed in a matter of nonths, a couple of
nmonths, there still is time to get the license
application put together. | rmean, the |icense
application could be put together with holes init,
and that is not the way that we want to do it
internally.

That is not the way that we want to do it
and trying to fill those holes at the end, but there
isapossibility, and thereis sone areathere that if
there are pieces, small pieces, that don't get
conmplete in June of '04, that we could still recover
if it gets done in July or August of '04, and stil
make the 12/04 license application date.

So whil e we don't show any conti ngency in
our schedul e ri ght now, we were show ng negative fl ow
for awhile inour nonthly neetings that we do, and in
our critical path.

That float in our schedul e today is zero.
That is not a good place to be. There is on
conti ngency. But the way that we built our schedul es
for all the technical work to be done earlier, and to
give us 6 nonths to actually the application itself
nailed down in its final form

So | believe that there is sone time to
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get there. | amfairly confident that unless sone
unknown factor cones in beyond our control, that the
physical work to get this license in by 12/04 will be
conpl et ed.

CHAl RVAN GARRI CK:  Very good. Are there
any questions? Yes. Ruth.

DR. VEI NER: Yes, one nore quick one. |
noticed on your KTI schedule that you have two
agreement schedul ed for January of 2005, and two for
April of 2005, and one i n August, and | understood you
to say that those have to d with corrosion testing.

Could you expand on that a little bit?
Are those confirmatory tests to confirm other
corrosion tests so that when the corrosion KTls are
resolved that you are fairly confident that you can
neet the |icensing requirenents?

So are those confirmatory or those just
further tests, or what?

MR, ZI EGLER: Yes, they are absolutely
confirmatory, and | think that | nentioned that we
were going to nove the schedul e on those agreenents
up.

The testingw || continue, but the testing
really of a confirmatory nature, and the testing and

anal ysis associated with those test results are nore
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confirmatory.

We bel i eve that we have an adequate basis
based on the existing data and anal yses to validate
our nodels and to assure that the safety analysis
neets all of the requirenents.

So it is confirmtory, and those
agreements we believe that we are going to nove into
the | ate sunmer or early call tinme frane as far as our
subm ttal

The agreenents thensel ves didn't or aren't
so specific that this particular testing has to be
done. It is when we originally schedul ed this work,
or when we originally came up with the work that we
were going to do to resol ve the agreenment, we believe
now we went beyond what it requires to resolve those
agreements. So it is entirely confirmatory i n nature.

DR. VEI NER: Thank you.

CHAI RMAN  GARRI CK: | think we have a
guestion down there. Sher Bahadur.

MR. BAHADUR: Joe, | had a question on
your Slide 20, when you tal k about the evolution of
t he subsurface repository.

MR ZIEGLER  Yes.

MR. BAHADUR: You nentioned that the DOE

during the viability assessment considered single
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| evel , that turnedtotwo |l evels inthe recommendation
phase, but then again canme back to one I evel. Do you
know t hat factors that led youto go froml to 2, and
t hen back to 11 agai n?

MR ZIEGLER Well, | amgoing to | ook out
and see if any of ny zoologist friends are here. |
know t hat Mark Board i s goi ng to be here tonorrow, and
he may be able to address that better than | coul d.
But, no, | personally do not.

MR BAHADUR  Ckay.

MR. ZIEGLER: |s there anybody out in the
audi ence that can hel p? Paul Harrington said that he
can address that this afternoon.

MR BAHADUR  Ckay.

CHAI RVAN GARRI CK: Nei | Col eman.

MR. COLEMAN: Neil Col eman, ACNW staff.
M. Ziegler, there was an event in the |last 36 hours
that relates to your slide 9 under aircraft crashes.
| noticedthat the local norning news reported that an
A-10 Warthog had crashed in the Nellis Range. The
pilot fortunately survived.

MR ZI EGLER  Yes.

MR. COLEMAN: They al so had a report about
this kind of aircraft type that -- and | don't know

how accurate this is, but they said that nine had
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crashed i n Southern Nevada.

But specifically about this one that just
happened, could this require an update of your
probablistic risk assessnent for aircraft crashes?

MR ZIEGLER: Well, | don't know if that
particul ar event woul d, but we were in the process of
doi ng that update anyway, and we are working with the
Air Forceontheir future plans for flight activities.

Paul may be talking about this this
afternoon, too. | knowthat the Air Force, and | know
that we have been working on the no-fly zone around
the repository, and actual ly the Air Force vol unt eered
t hat .

Sowe wi || update the probability analysis
of aircraft crashes before the |license application,
and we will use the | atest avail able information int
hat anal ysi s.

CHAI RVAN GARRI CK:  Okay. | wanted while
there was still some seni or managenent of DCE here to
at | east express our appreciation to DOE for howt hey
not only supported our neetings but especially our
wor ki ng group sessi ons.

As you know the working group sessions
become a very valuable resource for nurturing our

know edge about sone of the nost i nportant i ssues, and
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DOE has been very cooperative in meking resources
avai l abl e for those, as well as for the neetings, and
we want to thank you for that.

MR. ZI EGLER. Thank you.

CHAI RMAN GARRI CK: Are there any other
guestions at this point, which nmeans that we are very,
very much on schedule. And we will |look forward to
resum ng our neeting at 1:30. And until then, we are
adj our ned.

(Whereupon, at 12:12 p.m, a luncheon

recess was taken.)
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AFTERNOON SESSI ON

(1:30 p.m)

CHAI RVAN GARRI CK:  The neeting will cone
to order. W are now going to hear about repository
design status, and the comm ttee nmenber that is going
to take the lead in the discussion will be Mke Ryan.

VI CE CHAI RVAN RYAN: Thank you, M.
Chairman. W are going to hear sonme presentations
t his aft ernoon on vari ous aspects of the desi gn update
in a little bit nore detail than we heard this
norning, | think, and to start us of f, Paul Harrington
will give an overview presentation, and perhaps
introduce the topics and other speakers for the
af t ernoon sessi on.

We are goingto have aninitial discussion
| think, and then a short break will interject between
the first and the second presentations; and then we
will go on fromthere after a short break. So, Paul,
wi t hout further ado, I et me ask you to | ead us t hrough
this afternoon's session.

MR. HARRI NGTON: kay. | am Pau
Harrington, and I amt he DOE Syst ens Engi neeri ng Lead.
And what we wanted to tal k through with you today was
the current status of the design, but also weave

t hroughout it the results of the recent preclosure
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safety anal ysis that we have done.

That has been the first tine that we have
actually run the PSA process, and we had done an
earlier assessment, but this one was the first tine
that we have actually run through the PSA as a
gquantitative result.

So that is woven throughout t he
di scussi on. | had actually planned on doing the
presentation, all of it, myself. But obviously it is
a very broad range of topics, and because of that |
have four gentlenmen here to help support and answer
guesti ons.

Dennis Richardson is the Bechtel FCIC
precl osure saf ety anal ysi s manager. Preston MDaniels
is the BSE Surface Engineering Lead. Mark Board is
the BSE subsurface engineering |ead. And M ke
Anderson is the BSE waste package | ead.

And t he bul k of the presentationis onthe
surface and that is where we have done the nost work
recently. It is really nost subject to update, and
then we will take a short break after that, and then
do the waste package and subsurface after that.

kay. We have gone ahead and done the
prelimnary PSA, and as | said, it is inmportant to

publish --
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VI CE CHAI RVAN RYAN: If you could just

pul | that m crophoneupalittle bit sothat everybody
can be sure to hear you. Thank you.

MR. HARRI NGTON: Ckay. It isinportant to
note though that that is certainly not the conpleted
set of design that will be needed to support the
license application. So the work that we are doing in
t he desi gn side of the house fromnowuntil early next
year is to add that additional detail to support the
i cense application.

That means that we will need to rerun the
precl osure saf ety anal ysi s on t hat desi gn update. The
surfacefacilities, the nost significant changes there
are as aresult of inplementing some Cogena i nput t hat
we have gotten, and al so breaking it into a nunber of
separate facilities.

| think the last briefing you had showed
a series of buildings on the surface, but we have
somewhat changed what goes on i nsi de those buil di ngs,
and we will talk through that.

On t he subsurface, the | ayout has changed
somewhat, and we have nade some changes i n the ground
control, ground support primarily. The waste package
is really relatively unchanged. There is sone

detail ed changes primarily inthe cl osure head t hat we
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will go ahead and tal k through.

The precl osure saf ety anal ysi s approach to
recap, we | ook at the internal and external events to
identify what hazards nmay be that the facility has to
wi t hstand, and we will go ahead and do cat egori zati on
anal yses to | ook at the potential frequency of those
event sequences.

And then we wll do the consequence
anal yses to estimate the dose to both the public and
the workers as a result of those event sequences, and
t hen we have to do classification anal yses that wl|
identify which of those system structures and
components, SSCs, are inportant to safety.

And then finally we are preparing
sonething called a nuclear safety design basis
docunent, and that captures the design requirenents.
There has been sonme confusion in the past as to what
t hat docunent represents, and whether or not that is
PSA directing the design organization to specific
desi gns.

It's real intent is that it has captured
t he desi gn basi s that the desi gn organi zati on had used
in their original design, and that was used by the
precl osure safety anal ysis group so that that design

basis won't be inadvertently changed. That is the
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poi nt of that docunent.

The prelimnary PSA was done based on
April '03 design, and the results of that are goingto
be taken i nto consi deration as we conti nue the design
evolution to support the LA

Primarily t hat i dentified certain
conmponents that are inportant to safety, and so the
design organization wll include the necessary
redundanci es and other features in the conponents
during the detail ed desi gn of those conponents, and we
will talk through a little | ater what those types of
SSEs were that are ITS, and inportant to waste
i sol ation al so.

Again, we will need to redo the PSA prior
to submtting the license application based on the
concl usi on of the LA design. W don't expect thereto
be significant differences though as a result of
conpl eting the design for LA and rerunning the PSA.

The ki nd of functions that the PSA | ooked
at based in the April '03 design are really very
simlar and are going to be the sane in the additi onal
set of facilities.

| will talk alittle |later about what the
PSA will need to pick up. This first version, for

exanple, there was no canister handling facility,
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which will be something that will be added.

It al so was on a smal | er agi ng pad, and so
the results of a larger aging pad will have to be
incorporated into it. Looking at the surface
facilities thensel ves, again, it picks up the design
i nput from Cogena.

They have a |lot of experience from
operating the La Hague facility. Sonme portions of
that are wet, and some portions of that are dry, in
terns of fuel transfer.

We have adapt ed t hose desi gn sol utions for
t he Yucca Mountain facilities, and sonme of the recent
changes in the surface facilities are the addition of
a transportation cask for receipt facility with a
buf fer area.

That really comes out of -- and
particularly the buffer area, conmes out of the Cogema
experience. They had a fairly standardi zed nati onal
transportati on system

So they were able to take transportation
casks and their supporting appertances off of the
national transportation conveyance, and put it on to
a site conveyance, and use that effectively as staging
prior to going into the waste transfer facilities

t hensel ves. W are adopting that concept al so.
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A canister handling facility. As Joe
mentioned briefly, that isafacility that would all ow
transfer of sealed canisters froma transportation
cask to a wast e package, or to an on-site storage cask
if we needed to send sonething out to the agi ng pad.

That coul d be built we think quicker than
an entire dry handling facility, dry transfer
facility, because it is sinpler. It isalittle bit
smal | er. W have also integrated the renediation
capability that previously had been in a separate
building, andintothe dry transfer facility one, DTF-
1.

There is a second dry transfer facility
t hat woul d be built followi ng DTF-1. Earlier that had
been a larger building than DTF-1. It had a | arger
t hrough put capacity, given the through put anal yses
that we have been doing, plus the addition of the
cani ster handling facility.

It does not look like that there is a
reason or a need to have the second DTF have a
different through put capacity, having it be
effectively a mrror of the first one sinplifies
desi gn and construction al so.

The processing is primarily dry now.

There is a small pool for renediation of fuel
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assenblies or other itens that m ght need that. Dr.
Garrick, you had a question for Joe about the
potential inpacts of dry handling on utilities.

The standard contract that we have with
the utilities defines several criteria. One of them
is that standard fuel will be at least 5 years ol d.
So we are designing our facility around 5 year old
fuel .

We have also inplenmented sone other
paranmeters that we think are quite bounding for the
types of fuel that the utilities would be generating
inthe future, and we will be using that as the basis
for our facility design.

So we don't see that the change froma wet
to a dry transfer capability inside of our facility
would really have an inpact on that standard fue
definition, or the ability of utilitiestoshiptothe
repository.

Al so, we have gone back to a rail -based
transportation for enplacenent. The handling on the
surface between the several buildings will be rail-
based. Earlier, we were noving to a nultipl e-wheel ed
transporter that woul d take the waste packages bel ow
ground.

We have stepped away fromthat and gone
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back to a rail-based system W had noved away from
the rail-based initially because of concerns of tight
radi us turnouts in the underground.

We have increased the radi us of that, and
t hat supported novi ng back to arail-based system and
we are doing that.

Onthe site plan, the things to take away.
This is the overall, and there is the subsurface area.
This is the north construction ranp. That does not
exi st now. Right now the existing as you saw
yesterday i s the north ranp, down t hrough t he mai n and
out the south ramp, with the ECRB across it.

These are the north portal facilities, and
all the enpl acenent facilities woul d be | ocatedthere.
This al so shows though a 19,000 MIHM wort h of agi ng
pads. That is in addition to the 1,000 that is |ocal
to the north portal.

Zoomngintothesurfacefacilities, this
is the fuel depot, visitors center, sone of the adm n
type buil di ngs. The transfer facilities are
concentrated up here, and this is some of the support
adm ni stration, warehousi ng and t hose sorts of things.

Goinginalittle bit closer tothe North
Portal plant is therail Iine that comes in, and that

is a storage yard for casks on rail cars, either in-
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bound or out-bound, and there are a series of
bui I di ngs through here.

The upper-nost is for recei pt of the enpty
wast e packages. The one smaller one below it right
here is the recei pt of transportati on casks. The one
bel ow that is not a building, per se. It is the
buf fer area.

That woul d be transportation casks that
woul d have been renoved fromthe nati onal conveyance,
and put on to the site conveyance, and the SRTC, site
rail transfer cart. That would be an area to put
t hose.

VI CE CHAI RMAN RYAN: Paul , just a quick
guestionto help franethisalittle bit. Do you have
a controlled area fence here or sonething that we
coul d think about?

MR. HARRI NGTON: Yes, that is the fence
that goes around here, and is effectively the
radi ol ogi cal controlled area.

VI CE CHAI RVAN RYAN: Thanks.

MR.  HARRI NGTON: Wor ki ng down the next
side, thisisthe canister handling facility, and t hat
is where canisters could be transferred from a
transportati on cask to a waste package, and the waste

package is welded up and then sent underground
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directly fromthere.

The next building down is DIF-1, and on
the bottom side of that is the integral renediation
bui I di ng. Below that is DITF-2, and below that is
space set aside for future transfer facilities should

t hrough put needs warrant it at some tine in the

future.

Movi ng to the transportati on cask recei pt
facility, we wll walk through the individual
buil dings, the floor plans. This is a fairly
strai ghtforward buil ding. I ncom ng waste packages

cone in on the top and side of the building.

Several of the bays have rail access, and
SO you can run a rail car in there. Several of the
bays do not have that, and you would run trucks in
there. And all of the bays have a rail com ng out of
t he bottomthat accesses this siterail transfer cart
system

So you would sinply nove the national
conveyance i nto t he upper end of that building, using
an on-site |l oconotive. There would be an enpty SRTC,
a transfer cart, set in one of the other bays, and an
over head crane woul d pick the transportation cask of f
of the national conveyance, and put it on to the SRTC

That may require that inpact limters be
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renoved. If you physically could not lift it with the
impact limters on, they woul d have to be renoved, and
the transfer done, and then reinstall the i npact
limters for the continuation of the nove of that
transportati on cask over to the actual waste transfer
bui I di ngs.

The next sketch is of the canister
handling facility, and if there were a transportation
cask that had di sposal canistersinit, thenit could
cone to this facility. That set of disposable
cani sters now i ncludes the Navy canister.

Those are relatively large, on the order
of 6 feet in dianmeter, by about 15 feet long. The
Navy | ong i s t he heavi est cani ster that we woul d have.
There are al so several DOE canisters for high |Ievel
wast e, and spent nucl ear fuel.

W will cone later to that in our
di scussion to what those are. They are really
unchanged fromprevious briefings that we have gi ven.
Ckay. In here the SRTC would cone in the entrance
there, and there are a series of three welds here.

The waste package woul d be upended and
t aken of f of the SRTC here, and then | owered i nto one
of the transfer welds. The two welds that are

adjacent to it to the left can accommodate either a

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

98

wast e package or a site storage canister

And the waste then, this is a shielded
transfer area, and the transportati on casks woul d be
opened, vented, purged, cool ed, and the tops renoved,
and the transfer woul d be done by an overhead crane.

It woul d grappl e on to the canister, pul
it out of the transportation cask, translate over
above whi chever receptacle it was goinginto, and then
be lowered into it.

After that was |l owered in there, then the
-- assum ng t here was a wast e package, woul d be pi cked
up out of its transfer weld and noved over and put
into the closure cell there. In the closure cell is
where the three lids would be installed, welded up,
and a non-destructive exam nation woul d be done.

In the waste package di scussion, we wl |
go into nore detail about what that actual closure
detail looks like now It is alittle different and
sinpl er than what we have had in the past. So after
the welding, the inspections, the testing, are
conpleted in there, then it would be taken out and
noved over, and down-ended on a table here.

There is a transfer table at that point.
Joe nmentioned briefly that we had changed the

nmechanisns for lifting waste packages. Rather than
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having a split ring collar around them and there wi ||
be nore graphics later in the waste package, it is
basically like a camera | ens bayonet.

You can install it. 1t has several |arge
threads if you will on it. You turn it about 60
degrees and it engages. It is a sinpler nechanism we
think, than having to clanp and renotely bolt and
renove individual bolts fromthe old style.

So those lifting collars woul d be renoved
and then the waste package would be sitting on the
enpl acenent pall et at that point. The pallet woul d be
pi cked with t he waste package onit, and put onto the
subsurface enpl acenent transporter, and noved intothe
shiel ding part of that transporter, and t hen be ready
to be taken underground.

So functionally that is a fairly
strai ghtforward buil ding. The transportation cask
cones in, and put into a weld, and opened, and the
cani sters are transferred into either a waste package
or a site storage cask, and then the waste package or
storage casks are closed, sealed, and taken out the
| eft-hand side of the buil ding.

The direct transfer one facility and
remedi ati on conbi nationis nore conplicated. The main

through put, and | wll give you a very quick
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overview, and then go back in nore detail, waste
packages cone in either of two lines here.

And this area constitutes atransfer cell.
Transportation casks and site storage casks cone in
this line, and they are fed to ports here or here. So
t he basic transfer nmechani sm happens right in that
cell.

The wast e packages, after they have been
| oaded at either that port or that port, are noved out
into this gallery, and there are three closure cells
here. That is the sanme as in the canister handling
facility. That is where the |lids are conpl eted bei ng
installed, welding, testing, et cetera.

And t hen t he wast e packages are noved out
intothis area, and that i s where they are down- ended,
and the lifting collars are renoved, and put into the
subsurface enpl acenent transporter and taken out to
t he subsurface.

Inalittle nore detail theincom ng here,
thereis roomthere torenove the inpact limters, the
personnel barriers, those sorts of things that are on
t he transportation cask duri ng nat i onal
transportation.

The two plugs there are for the transfer

of waste into the waste package proper. Thereis also
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a small cell as part of that overall cell that has
some capacity for |agged storage.

It is on the order of 48 PWR assenblies,
72 or so BWR assenblies, and 10 of the DOE SNF or HOW
canisters. There is no storage capacity in there for
the | arge Navy-type canisters, because there is no
reason to store that. You would not bringit intothe
building to do a transfer unless you had a waste
package there and available to do it.

But given that the capacities of the
transportation casks, and the waste packages, are
somewhat different, we may need to do some m xi ng and
matching. So there is some capacity there in that
smal | | ag storage area to be able to either | oad fuel
intothat if you are unl oadi ng a transportati on cask.

It is larger than the waste package, or
pull fromthat as you are | oadi ng out a wast e package.
There was a very small capability for mxing and
mat chi ng hotter and cooler fuels, but it is not near
the inventory capacity that earlier designs of the
facility had.

CHAI RVAN GARRI CK:  Ckay. Is that goingto
handicap you in terns of having options for
controlling the tenperature of the fuel that is in

pl ace?
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MR HARRINGTON: It will make it sonewhat

nore difficult to do that, sinply because | won't have
the wide variety of fuels to pull from Practically
speaki ng, it woul d be reasonabl e t o expect t hough t hat
many of the utilities would want to cl ear out nmuch of
their fresher hotter fuel first.

So to have planned the facility around an
expectation that you were going to get a m x, and al
it took was a little bit of inventory to really bl end
it well, was probably optimstic.

That i s why we are now | ooki ng nore at the
aging pad. If we get a campaign of relatively fresh
fuel, and 5 year old is the mninmumfor the standard
contract, then conceivably we can put it out on the
aging pad to continue to cool.

CHAl RMVAN  GARRI CK: s the 5 vyear
requi rement sonething that could change?

MR. HARRINGTON: At this point, | would
not anticipate changing it.

CHAI RVAN GARRICK: | see. It seens kind
of strange that generators would go along with it,
because their ideais to get back to the ol d days when
reprocessi ng was avail abl e, and they coul d get rid of
the fuel in 90 days or sonething close to that.

MR. HARRI NGTON: If we used up the
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inventory that theutilities would have that was ol der
than 5 years, we mght revisit it. But thereis alot
of inventory there that is older than 5 years.

CHAl RVAN GARRI CK:  Okay. Well, 1 know
that there is, but sooner or |ater you should catch
up, and that was the only question.

MR. HARRINGTON: If we ultimately get to
that point, certainly we can revisit sone of that.
But not now. GCkay. Alittle bit of | ag storage right
t here. The | oading takes place in those | oading
ports. These are the two transportation cask ports
that would be used to do the transfer.

That is one fuel handling machi ne and
crane assenbly in there; the fuel handling machine for
t he i ndi vi dual fuel assenblies, and the cranes for the
cani sters.

Over here this gallery has roomto stage
several conpleted waste packages. At the point of
transfer, we would put the inner stainless steel lid
on to the waste package at that point. W would not

have engaged the shear ring that will retain that lid

in place, but at least the lid itself will be in
t here.

The novenent from that cell over the
closure cells, it will cone out on a cart, and the
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crane woul d pick it up and nove it over, and put it on
to a different cart, and be rolled into the closure
cells.

In the closure cell the shear ring, and
spread ring, would be installed. There has actually
been a nock-up of that fabricated up in Idaho. They
have run it and they did it on the smallest dianeter
wast e package sanple that we are |looking at and it
wor ked.

It seemed to work well, and we saw the
videos of that. Then the welding of the shear ring
woul d take pl ace. That is sonething that | will defer
to the waste package di scussion, because in there we
have a good graphic of that.

After the closure and non-destructive
exam nation of those welds, the testing for the
gui dance, then it is brought out onthe trolley cart,
and picked up by the crane, noved down, and put into
this area.

And that is very simlar to the back end
of the canister handling building. The same types of
equi pnent woul d do t he down-endi ng, and dothe lifting
collar renoval, and pick the waste package on its
pallet, putting it into the shielded subsurface

transporter, and it would be ready to go.
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Now, this |lower part of the building is
the remediation section. There is a snmall pool
available in the |l ower right-hand corner.

The intent is not to have any sort of
storage there, but rather if there were actions that
had t o be done on a cani ster, on a fuel assenbly, that
you could better do with nore direct access to it
while it was under water, rather than having to do it
renot el y t hrough mani pul at ors, through vi deo caner as,
and that sort of thing. That could be done in that
pool ar ea.

Al so, openi ng of non-di sposabl e cani sters
happens down i n that general area. Thereis certainly
canisters out there now that are being used at the
utilities that are not qualified, and have not been
designed for disposal. So we would not be able to
di spose of them as is.

So this design allows us to open those,
and renove the fuel assenblies, put theminto waste
packages, and di spose of the fuel that way.

Siteaging. Inthe EI S, we addressed t hat
we coul d have as nuch as 40,000 netric tons of heavy
netal capacity for aging. A year or so ago, we were
| ooking primarily into 1,000 MTHM and some of the

t hrough put anal yses, the thermal anal yses that we are

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

106

doi ng, indicated that sone additional anmount beyond
that 1,000 woul d be necessary.

So we are | ooking here at up to 20, 000.
It isaseries of relatively identical nodul es, and as
we conclude those thermal studies and through put
studies, the final amount of aging that we believe
necessary may change fromthis.

So the individual aging facilities are
really all the same. This block has about a thousand
nmetric tons capacity, and 20 percent there onthe | eft
is devoted to the new hones type canisters. They are
in existence now, and a nunber of facilities have
t hem

W would need a facility that would be
able to receive and continue aging them as need be
prior to putting into waste packages for disposal.
There are also a nunber of facilities that have the
i ndependent vertical, cylindrical, type of waste
st or age casks.

So, 80 percent of the capacity of an
i ndividual nmodule is devoted to that stand al one
cani ster type concept. W have not chosen a
particul ar vendor for this. That is sonetine down the
r oad.

This is a concept for that, and we wl|
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have to work out what the design paraneters for those
need to be. Joe nentioned earlier this norning that
one of those design parameters nmay need to include
aircraft crash resistance.

Phased inplenmentation at the surface
facility. That would give us the ability to have a
hi gher chance of neeting a 20-10 initial operation.
I f you start small rather than buil ding out the very
large facilities that we have had in the past, we
think that will inprove the confidence of being able
to do that and make that m | estone.

The i ncl usi on of the remedi ati on i ntegral
with the processing and handling within the same
facility we think is nore efficient, rather than
having it be a separate facility, and havi ng potenti al
problenms with transfer of afuel assenbly, or possibly
a cask or waste package and havi ng an assenbly stuck
in it, and trying to get it from one building to
anot her did not make nmuch sense.

So inclusion of that capability into the
one large structure we think nakes a |ot of sense.
The adoption of | essons | earned for DTF-2. If we find
either from our own experience in DTF-1, or other
i nternational experience, that fundanentally there

shoul d be sone changes made, we woul d have the ability
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toreact tothat, and accommpdat e that, in the design,
and in the finalization of DTF-2.

| will restate though that the LA wll
address DTF-2. It is part of the facility design, and
so we realize that we need to conme in wth a case t hat
does include DTF-2 and its design. Let's see.

You see the construction sequence for
surface facilities. 1In Phase I, that would include
the transportation cask receipt facility, and al sothe
canister handlingfacility, thedrytransfer facility,
and 6,000 MITHM worth of aging. That is the 1,000
| ocal to the north portal, and one of the 5,000 MIHM
nodul es slightly away fromthe north portal

And sone of the DOE facilities adm n, and
war ehousing certainly will be necessary. Sone of the
ES&H support structures will be necessary. Phase Il
woul d conme in after that, and include the second dry
transfer facility, the bal ance of the aging, and the
bal ance of the plan.

Let's shift over for a nonent to the PSA
resul ts. There were no Category | or Il external
event sequences identifiedfor the surfacefacilities.
We | ooked at all the different external events that
m ght happen, and none of themended up falling into

Category | or |l event sequences.
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W did identify two Category | interna
event sequences, and those both dealt with drop and
collision of conmercial spent fuel assenblies in the
DTF.

The reason for that is sinply the sheer
nunber of individual fuel assenblies that we are
expecting to have to handl e. The i ndividual drop rate
is very, very low, but the nunber of assenblies is
hi gh enough that it put it into that category one
ar ea.

There are 31 Category Il internal event
sequences for the cask, canister, and assenbly
handl i ng, and again there are drops or collisions in
the surface facilities, and not just the DIF. But
because of the Category Il picking up 10 to the m nus
4 event sequences, there are sone of those in the
ot her waste handling facilities on the surface al so.

For the 1,000 MITHM aging facility, there
were no Category | or Il event sequences. As t hat
i ncreases, we have to go back and revisit that with
the greater nunmber of handling events that go on
there, plus the footprint that it takes up.

Li kewi se, the canister handling facility
and that greater aging capacity was not part of the

design in April, and so therefore it was not part of
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the PSA, the prelimnary PSA results, but wll
certainly have to be rolled into the final LA PSA

Dose consequences. The sum of the off-
site doses fromnornmal ops and the frequency wei ght ed
Category | event sequence doses are below the
regulatory limts. The frequency wei ghted Category |
events, we |ooked at the annual probability of the
Cat egory | event sequences, and added that to the of f -
site doses, and | ooked at the regulatory limts.

So of the worker doses fromnormal ops and
the Category | event sequences are |ikew se bel ow
regulatory limts; and the Category Il off-site doses
al so are.

Certainly as we redo the PSA based on t he
final LA, we have to revisit that, but that was the
concl usion of the analysis on the April 'O03 design.

Cl assification anal yses t hensel ves. Those
systens, structures, and conponents, that are credited
for prevention or mtigation of Category | or Category
Il event sequences are inportant to safety. That is
basi cal |y paraphrasing the NRC s definition.

I n our parlance, we are classifying them
as safety category, rather than our trying to draw a
di stinction between an inportant to safety, versus

important to waste isolation. W just canme up with
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the termsafety category to include both of those.

Natural or engineered barriers that are
inmportant to neeting Part 63.113 performance
obj ectives are inportant to waste isolation, and are
also classified as a safety category.

SSCs that are not inportant to safety or
to waste i solation we are classifying as a non-safety
category. That is sonewhat of a change froma power
pl ant parl ance, where we talk in terns of Qor non-Q
given that we have ITS and ITW. SCis basically Q
for us.

VWhat are those SSCs that were classified
as inmportant to safety? Structures, the actua
structures thenmselves, in which we handl e the spent
fuel assenblies, canisters, or casks, casks w thout
their inpact limters, are inportant to safety. That
is their consignnent function that they play.

The i nportant to saf ety subsystens and t he
cask recei pt and return systemconcl ude that a recei pt
of the cask itself, the preparation of it, and the
cask buffer subsystens, the |ITF systens in the dry
transfer facilities, have the cask preparation, the
wast e package itsel f, the canister, this SNF and hi gh-
| evel waste transfer systens, agai n barriers and drops

primarily.
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And the other ITS systens include the
transportation casks, the waste packages thensel ves,
remedi ati on system and placenent and retrieval
system and the aging system Again, barriers and
dr ops.

But those things that are barriers and
that are i nportant to avoi d dropping or inpacting the
barriers, are those that graded out as inportant to
saf ety. Let's shift over to the aircraft hazard
eval uati on

VI CE CHAI RVMAN RYAN: Just a qui ck questi on
before you leave that, and it is out of ny own
i gnorance, and | apol ogi ze. But when you say system
you nean instrunentation and all the kinds of things
t hat woul d provi de i nformation to operators and al | of
that as part of the system or are you just referring
to the nechanical handling systens?

MR.  HARRI NGTON: No, no, the systens
i nclude all the --

VI CE CHAl RVAN RYAN: Ckay. | just wanted
to be sure that | understood that. Thanks.

MR.  HARRI NGTON: Now, we have done a
coupl e of aircraft hazard eval uati ons over the | ast 2
years, and we | ooked at the hazards that were on the

Nevada Test and Trai ni ng Range, and al so the Nevada

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

113

Test Site, and the comrercial, general aviation, and
mlitary flights that are out in the Beatty corridor.

That is the nane t hat we have given to the
commercial aircraft flight path that is to the
sout hwest of the corner of the test site. That is
generally 8 mles or nore away fromthe north porta
ar ea.

Qur approach was to see i f we coul d screen
out inpacts of aircraft based on probability, and we
used a nethodology that was simlar to the NUREG
0800, a nd we made some m nor nodifications to that to
deal with the north portal being in the mddle of the
test site, and in the mddle of sone of the mlitary
flights, rather than off of a flight path.

There were military flights that were not
restricted to a flight path, and so we nade an
adj ustnment there to account for that. W got flight
counts fromthe FAAin Las Angel es for the comerci al
traffic that was through there.

One of the comments that the NRC had in
our techni cal exchange a nont h-and-a-hal f or so ago on
the aircraft crash eval uati ons was that they wanted to
see nmore, and that we needed to provide nore
information, and we are certainly taking that to

heart.
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We are getting noreinformation, bothfrom
FAA and fromthe Air Force. W got flight counts from
NTTR, and we have been | ooking at the crash rates by
the type of aircraft. Sone aircraft are nore
susceptible to crashing than other types are.

The initial study screened out that hazard
for a 100 year operational period, and only 1, 000 MTHM
worth of aging pad. There was certainly a lot of
di scussi on as to sone of the bases for the concl usi ons
that we had drawn in that.

We are working with the Air Force to get
a better set of information to better support that
sort of information. As we |ooked at increasing the
aging pad, the ability to screen that out becane very
marginal, if even at all possible. But that was al so
based upon a 100 year duration

| f the agi ng pad woul d be enptied within
50 years, we thought it supportable, justifiable, to
use a 50 year period for that though. Both of those
are sonmewhat noot though because in the continuing
i nterchanger that we have had with the Air Force, we
found that they are significantly changing their
access to the Nevada Test Site for their operations.

Previously, the test site, because of its

testing operations, had been an area that the Ar
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Force coul d overfly, but they didn't actually conduct
training m ssions over test site area.

There was only one permanent no-fly area
onthe test site, and that is over the device assenbly
facility, DAF. There were none on other parts of the
test site. We had been | ooking at the Air Force
flight historical data with the assunption based on
t he di scussions with themthat that woul d continue to
be the case.

We are putting into place a nore forma
agreement with them for them to share upcom ng
changes, and we knew of sone potential changes that
m ght cone fromthe introduction of the FA-22.

But in the discussions that we had with
them because of the change in the test site's
m ssion, the Air Force is going to becone nore active
over test site |and. That will certainly have an
effect on the probabilities that we had rolled into
t he anal yses that we had to date.

So we need to go back and just reassess
t hat whol e process. As Joe said, and as | think I
sai d once before, one of the results of that m ght be
to i npose crash resistance, at |east upon the aging
facility casks. We will just have to do that anal ysis

and see what the results of them are.
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Surface Facility ALAR and worker safety
issues. W are using a 500 m|liremper year design
goal for worker protection. The design guide itens
are the normal ALAR, tine, distance, and shielding, to
m ni mze the operations that m ght have to be done
manual ly in radiation areas.

To inprove the reliability of process
equi pment, and mnim ze the possibility that someone
m ght have to actually access a radiation area to do
equi pnent mai ntenance or repairs, and those sorts of
things. |Increase the distance, et cetera.

The sorts of things that we are doing are
really to | ook at renote handlings for those hi gh RAD
ar eas. You will see operating galleries on those
sket ches that we wal ked t hrough, and there is al ot of
renote mani pul ator control available, and closed-
circuit t.v. caneras, and operati ng wi ndows, and | ocal
mani pul ators, and that sort of thing, to provide
wor ker protection.

I n that the Cogenma experience at La Hague
and el sewhere has really been very valuable. They
have a | ot of history operating avery large facility,
and not just doing the sorts of things that we are
doi ng, but al so dual processing there.

So we are able to pick up a lot of that
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sort of information. GCkay. That is the end of the
prepared remarks on the surface facility. W could
t ake questions on that now, and then if you wanted to
take alittle break before we go on to the second part
t hat woul d be fine.

VICE CHAI RVAN  RYAN: Any genera
guesti ons?

CHAI RVAN GARRI CK:  One of the | essons t hat
we keep learning in sone of nuclear operations,
i ncluding the nuclear power field, is the issue of
i nadequat e | aydowns for repair, and inspection, and
what have you. How nmuch is maintenance inspection,
and other activities associated with interruptions
t hat could occur?

How nmuch has that entered into your
layout? It is very hard to see on these draw ngs?

MR.  HARRI NGTON: We have nmintenance
people just to nmke sure that their needs are
adequately captured. W also have been doing sone
nodeling using a couple of different prograns --
Gol dsi m (phonetic) is one, and | don't renenber what
the other one is. Wtness, right -- to nodel the
t hrough put through there to make sure that the
activities that have to be done on the bolting of

lids, and |aydown functions, and pulling equipnent
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of f, i s adequately nodel ed, and therefore captured in
t he desi gn.

Preston, you have got the mke there if
you want to el aborate on that, and if so, please do.

CHAl RVAN GARRI CK: Pl ease give you nane.

VMR  MCDAN ELS: My name is Preston
McDaniels, and | amwith DOE. Oher areas that we
have been considering and we got included in the
design are pulling a crane into a parked area, and
shield it, and do mai ntenance.

We al so have provisions in the design if
a shield door fails, and we can do nai nt enance on it
inashieldedenvironnent. There are other activities
that we are | ooking at potentially, renote change out
of conponents where necessary in a cell where we do
not normally have access.

So this is being considered and we are
continuing to look at other constructibility and
operability features that we need to build into the
desi gn to address the concern of what happens if, and
our nodels also include the potential for varying
ability of equipnent to see howthat affects through
put .

Again, that may change the design

requi rements based on what availability the different
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equi pnent has.

CHAI RMVAN GARRI CK:  Yes, | was goi ng t o ask
if at the preclosure safety analysis, which you are
calling PSA, which I wish you wouldn't. W have
tal ked the NRC into changing it to PCSA to not be
confused the i nternational acronymof PSA, which tends
to nean probablistic safety analysis.

But inthe course of generating scenari os
for the preclosure safety analysis, | would think you
woul d |1 ook pretty close of incidents and accidents
that you can get into, and what kind of recovery
requi rements are associated with those scenari os.

Thi s has been a very val uabl e way to t hi nk
out nmaintenance and repair requirements of other
facilities, and | amcurious if the PCSA people are
working with the design people to nmake sure that you
have the capability to respond to those kinds of
events.

MR. RI CHARDSON: Yes, that is a good
question, John. This is Dennis Richardson --

CHAI RMVAN GARRI CK: How are you, Dennis?
It has been a long tine.

MR. RICHARDSON: Yes, and | amwth the
precl osure safety analysis, PSC, in Nevada. Yes,

first of all, on industry experience. W certainly
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try to followwhat is going oninindustry. W follow
-- | was just at a MOX neeting | ast week in Charlotte
trying to get afeeling fromthemon what was goi ng on
there, and what they had to do.

We especially are utilizing our Cogema
friends here in the contract to get their experience
in France and at La Hague for the type of incidents
and things that they have gone through.

And of course we bring the experience from
the commercial nuclear industry in with this, too,
with a nunber of people in our organization. One
thing we tried to do was work obviously very cl osely
wi th design day in and day out.

W try to wal k through t he hazards t hat we
have analyzed to see if they think it is the sanme
hazards, or if we have m ssed t he boat sonmewhere, and
have m ssed one, and in fact we are in the m dst of
doi ng that now.

We woul d docunent al | that work to support
our revi sed cal culationinthat, and probably t he nost
important part of our work is that our going in
strategy is to try to prevent as nuch stuff from
happeni ng as possi bl e.

And so much of our design basis are for

prevention, and the real key thereis that we ask t hem
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to design sonething that is either inpossible from
their viewpoint, or very difficult todo, andthereis
where a lot of our dialogue and interactions take
pl ace obvi ously.

We try to make our job as easy as possible
by preventing everything and not having anything to
anal yze. O course, it can nmake their job very
difficult.

CHAI RVAN GARRI CK:  Yes. Well, | was very
curious about your ability to handle any kind of
recovery operation, and the issue there is what kind
of recovery operations are we tal king about. | nean,
that is sonething that you should be able to get out
of your PCSA.

MR. RICHARDSON: Yes. W will be using
obviously the credible event sequences that we are
| ooking at, and also critical events that can happen
in determ ning energency operating procedures, and
recovery operations that happen after the event to see
what kind of equipnent operator actions mght be
relied onto recover fromwhatever the abnormal event
iS.

CHAI RVAN GARRI CK:  Yes, okay. \Wen did
the north ranp cone into being, and tell us agai n why?

MR. HARRI NGTON:  The new north ranp?
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CHAI RVAN GARRI CK:  Yes.

MR. HARRI NGTON: Oh, 2 years or so ago.
Mar k Board can answer that as far as when. The reason
is constructibility of that additional set of
enpl acenent drifts to the north of the existing -- of
the north end of the north ranp.

CHAl RVAN GARRI CK:  Because it was not in
the earlier designs as | recall.

MR, HARRI NGTON: Ri ght . It was as we
started | ooki ng at the enpl acenent areas that our now
mar ked as 3 and 4.

CHAI RVAN GARRI CK:  Are you saying that it
is constructed notivated, and it is not operations
not i vat ed?

MR. HARRI NGTON: Yes. In fact, we w !l go
into nore detail on that area in the next set.

CHAI RVAN GARRI CK:  Ckay. All right.

VI CE CHAI RMAN RYAN: | had nust a couple
of quick questions that follow directly to John's
guestions. And one goes back to the first thing that
| asked, which is what is the radiol ogi cal controll ed
area?

It is interesting that the whol e fenced
areaisradiologically controlled, and that i s counter

to what a lot of facilities do. They tend to make
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radi ol ogi cal areas as small as possi bl e.

Certainly security and so forth needs to
be all fenced, and | understand that, but you raised
t he bar of health physics and nonitoring, and all of
that if you put it all in aradiologically controlled
ar ea.

So | appreciate any comment t hat you m ght
share with ne on that, and then the second is this
guesti on of automati on, and you nentionedalittle bit
about it.

| amsure that there is a |lot of detai
that | don't have and have not seen, but when you
rai sed aut onati on, you rai sed t he mai nt enance, and you
rai sed the bar for repair and so forth.

So | think about both of those issues in
terms of their radiological controls question. I
woul d be happy to have any additional conments that
you m ght have in those areas.

MR. HARRI NGTON: Ckay. Let's goto Slide

VI CE CHAIRVAN RYAN: Nine it is. W have
a big one here, too.

MR. HARRI NGTON: These are all buil di ngs
that will be involved in sone manner in radiol ogical

waste handling, and the rail yard out here on the
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side. So what we are really | ooking at defining as a
radiologically controlled area would enconpass the
rail yard and that set of buildings, and the aging
pad.

It would exclude this set of buildings,
and the other things, but because each of these
bui |l di ngs all have radiol ogical material in them of
sone sort, either a canister transfer, or an
i ndi vidual fuel transfer, or the transfer of the
transportation cask onto the site CAR we are | ooki ng
at just designing that entire area as the RCA

VI CE CHAI RMAN RYAN: | understood that is
what you were doing, but it kind of inplies, and again
maybe you are not planning to do this, but if I amin
bui | di ng one, and | have an activity and | need to go
to building two, do | change out and go to buil ding
two, and change back in?

Do | monitor and then go to building two?
It makes that whol e outdoor area part of the facility
t hat needs a hi gher | evel of radiological nonitoring
t han you m ght otherw se have.

MR. HARRI NGTON: | just don't know your
work flows well enough to know if | think that is
reasonabl e or not.

VI CE CHAI RVAN RYAN: Ckay.
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MR. HARRI NGTON:  Well, certainly if you

want fromone radiologically controlled area, a work
area, to another, you would be exiting that one area,
and having to sign out a RAP there, a radiation work
permt, to go over to the other one and sign in on the
new one.

But in ternms of defining what is the
overall radiologically controlled area, that is the
br oader area. W are not saying that whole area
constitutes one RW area.

VI CE CHAI RVAN RYAN:  No, | amnot tal king
about RWPs. | amtal ki ng about exactly what you are
saying, which is controlled area. The tendency in a
| ot of places that | amfamliar withis to make t hem
as smal | as possible sothat the bar for nonitoringis
not as hi gh, except where the work is goingon. It is
just something to think about.

MR. MCDANI ELS: This is one of the areas
t hat we have not fine-tuned yet. W are still | ooking
at it right now, and obvi ously we have radiation and
contam nati on zones i n each one of the buil dings that
we are controlling access into. But your point is
wel | taken, and that is an area we are | ooking into.

VI CE CHAI RMAN RYAN: Just anot her exanpl e

that comes froma slightly different perspective, but
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the rail yard, and especially the arrival yard. They
arrive and it is a radiologically controlled area.

But they are at a siting sonewhere in the
m ddl e of the country, or sonething, and it is not.
There is a perception problemw th that.

MR MCDANI ELS: Ckay.

VI CE CHAI RVAN RYAN: So how you define
t hose areas | think needs very careful thought.

MR. HARRI NGTON:  And the second questi on
had to do with the automation and the potential for
i ncreasi ng mai ntenance difficulties, and if you had a
hi ghl y aut omat ed system

MR. MCDANI ELS: Again, inthe cranes, for
exanple, we are going to have a crane park area so
that we can pull it out of the radiation zone and get
it into area where we can do nai ntenance.

But obvi ously there are going to be areas
that we are going to have to bring a conmponent out,
bag it out, sot hat we can get access to it, and
change out.

So we are | ooki ng at renote change out of
conponents where required, but it is an area again
that we are looking into alot nore detail. W don't
have a lot of the fine operating procedures and

mai nt enance activities identified yet, but that is
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going to be one of the ongoing activities as you get
further into the design.

VI CE CHAI RMVAN RYAN: One of us would be
remss if we didn't ask this question sonmewhere in
this panel, and that is how nuch waste are you goi ng
togenerateinall of the operational activities? And
what will it be, Cass A B, C or sonething else?

MR. MCDANI ELS: We are hoping it wll all
be Iow |l evel waste, classified as |ow |l evel waste,
suitable for disposal at a |ow | evel waste di sposa
facility.

The quantity, we have nmade sonme very rough
estimates, and | don't have those numbers. W are
obviously in a waste minimalization node, and we are
trying tomnimze the quantity of | owlevel waste we
gener at e.

VI CE CHAI RVAN RYAN: And don't get ne
wong. | really appreciate the trade-off and waste
generati on mai ntenance, automation versus hands-on,
wor ker dose. It is a conplex algorithm So |
appreciate the task. But it is interesting to hear
your views at this point. Thank you.

VI CE CHAI RVAN RYAN:  Rut h.

DR. VEI NER: You nentioned that you did a

surface facilities consequence anal ysis. How about a
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ri sk anal ysi s?

MR. HARRI NGTON:  Dennis, | will let you
answer that.

MR. RI CHARDSON: Excuse ne, but | didn't
hear the very |l ast part of your question.

DR. VEINER You have done a consequence
analysis for the surface facilities, the dose
consequences.

MR, RI CHARDSON: Yes.

DR. WEINER  How about a risk anal ysis?
Have you contenpl ated that, or are you planning one?

MR, Rl CHARDSON: Vell, in Part 63, we
don't have per se a safety goal. So we in a sense are
doi ng a probablistic risk assessnment up to the point
of where you might say conbine all the Category 11
event sequences on the dose and everything.

That is not part of the regulation, and
obviously that is sonething that you would do in a,
let's say, Level Il PRA. But in terns of the other
el ements of the instance of the PRA, we do each of
t hose things.

We develop initiating events, and the
event sequences from that. W do the frequency
determ nation event sequences, and those that are

within the Category | or Category |1, we cal cul ate the
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dose.

Now, on Category | event sequences, we do
in asense add those toget her per the regul ati on. But
on the Category Il, we |ook at the individual event
sequences for conpliance agai nst the dose.

We don't have agai n a safety goal, per se,
like a core nmelt |imt, or early large release
fraction, or anything like that. W | ook at the
i ndi vi dual event sequences on that.

DR. WEINER So basically you don't also
report the risk as well as reporting the consequence?

MR. RI CHARDSON: Not per se. But interns
of the strict or what we have to show for conpliance
with Part 63, that is not part of that.

DR. VEI NER The second question is that
you have done a hazard assessnment for aircraft
crashes. How about a vulnerability assessment for
your facilities?

MR Rl CHARDSON: VWll, are you getting
into --

MR. HARRI NGTON: Denni s, when we do speak,
pl ease announce yourself. As far as vulnerability
assessnment for the facility itself, and this is Pau
Harrington again, no, we have not done a fornmal

vul nerability assessnent, if by that you nean a
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probability of penetration of the facility, for
exanpl e?

DR.  VEI NER: And the consequences. I
mean, how vul nerable are your facilities?

MR. HARRI NGTON: CQur first approach was to
see if we could screen themout. As | said, initially
we thought that we probably could address aircraft
crash by a | ow probability, beyond Category Il. Wth
the change in Air Force flight patterns, we may well
not be able to do that, and we will possibly have to
get into consequence eval uations.

DR. VEINER: So you woul d be pl anni ng or
possi bly planning to do a vul nerability assessnment of
your surface facility?

MR, HARRI NGTON:  Yes.

DR. VEINER I n your staging areas where
do rail cars sit if there is no i nmredi ate space for
themto be of f-1oaded? Do you have a pl ace where you
can pile themup so to speak?

MR. HARRI NGTON: Back on that Slide 9, the
north portal plant, there was an area that is a rai
car staging right here on the right side of this
sket ch.

DR, VEI NER: And you think you can

accommodat e enough cars there?
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MR HARRI NGTON:  Yes.

DR. VEINER: So that you won't get backed
up to the point where you can't get any through put?

MR. HARRI NGTON: Right. Well, we al so are
responsi ble for transportation. The DCE is also
responsi bl e for transportation.

DR. VEINER: So you would stage that |
woul d assune?

MR HARRI NGTON:  Ri ght.

DR.  VEI NER: How are you planning to
handl e the high | evel waste canisters?

MR. HARRI NGTON: I n the same manner as we
tal k about there. There are also seal ed canisters,
and they are 24 inches in dianeter generally; and 10
and 15 feet I ong. The sanme over head crane grappl es on
to them and pick themout of the transportation cask,
and put themeither directly into the waste package,
or into that little bit of |lag storage area.

DR. VWEINER. So they will be handl ed j ust
i ke canister fuel?

MR.  HARRI NGTON: Ri ght. Functional |y,
there is really no difference between any of the
cani sters.

DR. VEINER. kay. Thanks.

CHAl RVAN GARRI CK:  Back to the question
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for just a mnute of recovery and maintenance, and
what have you. |n these scenarios that you consi dered
were there any scenarios that would be greatly
facilitated froma recovery sense by having hot cel
capability, and how nuch hot cell capability if any do
you intend to have?

MR. HARRI NGTON: Well, define hot cell
capability for nme if you would. Do you nean
additional capacity, or the ability to work via
mani pul ators and w ndows?

CHAI RVAN  GARRI CK: Yes, by hot cell
facility, | do nean where you have mani pul ators, and
you can meke repairs, and handle highly radioactive
mat eri al safely.

MR. HARRI NGTON: The renedi ation facility
has that capability. It has the ability to do
remedi ati on both dry and wet.

CHAI RMVAN GARRI CK: Wl I, | was wonderi ng
whet her this is where you were planning to do it, but
you don't call out a hot cell specifically?

MR.  HARRI NGTON: No, not by that term
Let's see. Let's go to Slide 12, please. Preston,
this arearight hereis theright area. That is a dry
ar ea. It is titled, DCP cutting and waste package

renedi ati on.
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| f we needed to do dry renediation, dry
hot cell work if youw |, that is the area that woul d
happen, right in there. You have view points and
mani pul ators fromthis work area here and that can be
done there. That is a parallel capability if youwl|
to the wet renediation capability there.

CHAl RVAN  GARRI CK: It is a little
different than a real hot cell. Are these pernmanent
mani pul ators that you are going to have in those
| ocations, or are these equi pment that you bring in on
an as needed basis?

MR. HARRINGTON: Oh, there will be sone
permanent in there.

CHAI RVAN GARRICK: It will be pernmanent
renot e mani pul at ors?

MR, HARRI NGTON:  Yes.

CHAI RMVAN  GARRI CK: And what kind of
shielding is -- what are you capable of handling
there? \Wat is the shielding of that particul ar roon?

MR. HARRI NGTON: Preston, you can talk to
the shielding as far as what we are capable of
handl i ng.

CHAl RVAN GARRI CK: Wl |, when | think of
a hot cell, I think of high density wi ndows, and hi gh

density concrete, and a real capability to handle
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essentially anything, and total renote mani pul ation
capability, and | don't think that is what these are.
But go ahead and tell nme what they are.

MR. MCDANI ELS: This is Preston McDaniels
again. This would be a fully | oaded waste package,
which is our worst case shielding design basis. So
there would be approximately 4 foot walls, and with
vi ewi ng wi ndows, shi el ded vi ewi ng wi ndows, and renote
mani pul at ors.

And of course as we get into a specific
remedi ati on case, we nmay need to build special tools
so that we would have the capability to bring in a
special teamin for remediation.

CHAl RVAN GARRI CK: Primarily these are for
production are they not? | nean, these roons are
going to be used routinely.

MR. MCDANI ELS: For renedi ation only, and
as well as the dry or dual purpose canister cutting
and openi ng. But for renediation, it is on an as

needed basi s.

CHAI RMAN GARRI CK: | see. Ckay. Al
right.

VI CE CHAI RVAN RYAN: Jim

MR. CLARKE: Just a general question on
t he sequence. |If | understand your intent, it is to
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bui |l d what you need to get started and then at a |l ater
date to expand at least two of the facilities.

The subsurface construction is going to be phased as
wel | ?

MR HARRI NGTON: Yes, it is.

MR, CLARKE: And obviously those wll
dovetail to sonme extent?

MR, HARRI NGTON:  Yes.

MR. CLARKE: And do you expect the through
put to increase with tine as you --

MR,  HARRI NGTON: Yes, the through put
requirenents out of the Level | DOE requirenments
docunent are 400 netric tons of heavy netal the first
year, and | think 600 the second, and 1,200, and
2,000, and 3,000. Soit is ab year wap-up to 3, 000.

MR. CLARKE: GCkay. So when do you expect
Phase |I1; how many years after Phase |?

MR. HARRI NGTON: | don't knowthat we have
a schedule for that yet. | mean, there probably is,
but | just am not the one who has it. Just sinply
sone tine to foll ow Phase I.

MR. CLARKE: GCkay. | really just wanted
to clarify ny understandi ng of the sequence.

MR, HARRI NGTON:  Ckay.

VI CE CHAI RVAN RYAN:  Any ot her questions?

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

136

Paul , perhaps this is a good tinme to take a break. |
have 20 m nutes of. Wiy don't we break until 5
m nutes of 3:00, and reconvene with the other two
presentations.

MR HARRI NGTON:  Ckay.

VI CE CHAI RVAN RYAN: Thank you very mnuch.

(Whereupon, at 2:40 p.m, the neeting was
recessed and resuned at 2:55 p.m)

VI CE CHAl RMAN RYAN: Ckay. Paul, we are
in your capabl e hands once again. Please proceed.

MR. HARRI NGTON: Ckay. | was | ooking for
my BSE support person.

VI CE CHAI RMAN RYAN: Let me ask you to
yank that m crophone alittle closer to you so that we
can hear you better.

MR. HARRI NGTON: Ckay. For the subsurface
facility, I will do the sane thing that |I did for the
surface, and wal k t hrough what the facility is trying
to acconplish and what it I|ooks Iike now, and the
changes recently, and then roll in the preclosure
safety anal ysis results.

It istoacconmplishseveral thermal goals
and one is the cladding tenperature limtation of 360
C, and that is really a post-closure issue, with a

preclosure ventilation. That should not be
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appr oached.

The preclosure drift wall tenmperature will

be limted to 96 C, and postclosure drift wall
tenperature limt to 200 C. W do still want to all ow
for drainage of liquid phase water in the pillar

bet ween t he adj acent enpl acenent drifts.

The ventilation systemis still sized for
15 cubi c neters per second per enplacenment drift, and
that would run for 50 years after the |[ast
enpl acenent .

That 15 cubic neters per second is on the
order of 2 miles per hour, and just to give a sense as
to what sort of a breeze m ght be down there. The
wast e packages are al so enpl aced a 10th of a neter end
to end.

The changes recently to the subsurface
desi gn, we revi sed the panel layouts alittle bit, and
noved them to the north somewhat. Because of the
wast e package spaci ng being fixed at a 10th of a cubic
meter, or a 10th of a nmeter end to end, we did not
need as nmuch enplacenent drift spacing as the SR
figure that Joe Zegler had put up.

So that i s why on the current designs that
you are not seeing that fifth panel at the different

el evation. Fixing the 10th of nmeter end to end says
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that you just don't need that nuch extra space.

It isthere and it is available should we
for whatever reason need to ultimately use that. It
is not excluded for any reason, but it just is not
necessary for the nunber of waste packages at that
10th of a nmeter end to end. So that is why it cane
of f there.

The ground support, the ground contro
mat eri al s have changed. There is a graphic there
| ater, but basically it is going fromwre nesh and
steel sets with some rock bolts, to a liner type in
t he enpl acenent drifts.

W went back to the rail systens as was
nmentioned earlier to mnove the waste package
transporters from the surface to the subsurface
enpl acenent drift openings.

The actual enplacenent of the waste
package inside the drift had not changed. That had
had a rail system an enplacenent gantry transversed
that rail system None of that has changed.

W i ncreased the radi us of the turnouts at
the enplacenent drift openings to accommodate the
| onger wheel - based transporters. And the ventilation
control doors. Qur old graphics showed those doors

basically at the end of the straight section of the
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enpl acenent drift.

They have been noved out to be adj acent to
the perimeter main. So after you pass through those
doors, and go through the turnout, there is no extra
set of doors at the enplacenent drift proper. They
are at the | oadi ng dock

Panel nunbers showt he proposed sequence.
The first set, panel one, is right there. This again
is the ESF tunnel down, and then back out the south.
So there are eight enplacenent drifts that would be
taken of f the main at that point, and we woul d need at
| east three of those to begin enplacenent activities
in 2010.

The second phase of that first panel woul d
be the remainder of the eight drifts then, and then
panel two has 17 drifts that excludes the contingency
area down below there. Then panel three, east and
west, and panel four, off on the west side.

The total enpl acenent | ength availableis
about 41 miles, or 65 kiloneters. That contingency
area there at the bottomrepresents about a 12 percent
case for the 70,000 MTHM and that is a little over
11, 000 wast e packages, with the tenth of a neter end-
t 0- end spaci ng.

The first panel itself is again the eight
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drifts. It is about 4,100 neters worth of useable
enpl acenent drift. It is about half int he |ower
i thophysal, and half in the m ddle non-Ilithophysal.

It gets ventilated with a supply com ng
down the north ranp, and there is an exhaust raised
t hat would be taken off the back end of it; and a
portion of it would be wused for performance
confirmation, with some very heavily instrunented
tests for performance confirmation, and come off and
go underneath adjacent to one of the enplacenent
drifts, with a PC axis drift, and then be able to
instrument up into that one enplacenment drift and
adj acent rock areas.

The isonetric of the enplacenment drift
itself, it shows the fabricated structural steel
invert on the bottoma nd it shows the enplacenent
gantry rails running al ongside. It shows a series of
di fferent sized waste packages, each sitting on their
enpl acenent pall ets.

Generally the 21 BWRs and 44 BWRs are on
the order of a nmeter-and-a-half in dianeter. The
wi dest ones are the co-di sposal packages that have t he
one DOE SNF canister inside a ring of five; and DCE
HLW and that is a little over 2 neters.

And t he Navy cani sters are al so about two
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neters in dianeter. The drift shield that fits over
t he wast e packages i s a constant di nension. It sinply
islarge enough to straddl e all of the waste packages.

And so there will be varying clearance
between the ID of the drip shield and the OD of the
di fferi ng waste packages, rather than trying to make
a drip shield that is varied in size. This is a
sinmpler, and nore straightforward design.

The entrance to the enplacenent drift --
actually, let ne go back to that for a nonent. Back
up one, please. This alsoreflects the shift fromthe
rock bolts and steel sets, and wire nesh, to the
perforated liner that runs down the length of the
enpl acenent drifts.

So wthin the enplacenent drifts
thensel ves, it is a stainless steel perforated nesh
liner, and stainless steel rock bolts holding it in
pl ace. The next slide, please.

Ckay. This is the entrance of the
enpl acenment drift, withthe enpl acenent gantry runni ng
on its set of rails. These are the rails that cone
down from the surface facilities that are now rail
based waste package transporter noves on

This is the |l oading dock if youw Il. The

gantry has the ability to cone out on what is now a
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structural steel support set of menbers, and straddle
t he waste package, and pallet. It engages the sides
of the pallet, and picks it up and noves it down the
 ength of the enplacenent drift.

That part of t he operation i's
fundanmental | y unchanged fromthe | ast several years.
It is still an electric-based |oconotive for noving
t he enpl acenent transporter to and fromthe surface.

The i nvert, whichis the fabricated steel
i nvert segnents, with an enpl acenent gantry crane rai l
on top, and this open area in the mddle is where the
pallets for the waste packages would sit.

There is a granular backfill installed
there, crushed tuff conpacted to provide a bearing
surface for the pallets. They don't have to sit right
on the cross-nunbers of the invert naterial, but they
can sit on that, or they can sit on the ballasted
mat eri al .

And the invert itself is a steel
structure, ballasted material, and it is carbon steel
for the invert, and it supports the rail system and
t he wast e packages, and the drip shields.

The drip shields are actually not
installed until the end of the preclosure period. So

we have not changed that. The intent has been and
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continues to be that the waste packages sitting onthe
pallets are in the enplacenent drifts through the
precl osure peri od.

Then at the point at which we would do
closure is when we woul d expect to bring in the drip
shields, ballast material, crushed tuff, and an
engi neered barrier for diffusive potential. And al so
supports waste packages and drip shields.

G ound support. These are friction type
rock bolts, 3 neters long, and the 3 mllineter thick
perforated stainless steel plate, covering a 240
degree arc of that drift along the entire enpl acenent
drift.

Bolts and sheeting nade out of stainless
for longevity, and we want to mnim ze the potenti al
needi ng to access enpl acenent drifts to do any ki nd of
mai nt enance, rock bolt maintenance, ground contro
mai nt enance, or anything else. W have noved to
stainl ess steel conponents in there just to ensure
their |ongevity.

CHAI RVAN GARRI CK: Paul , you may have
answered this, but is the ground support throughout
al ways the sane in the drifts?

MR.  HARRI NGTON: In the enplacenent

drifts, it is the sane. But in the --
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CHAI RVAN GARRI CK:  Whet her you need it or

not ?

MR. HARRINGTON: -- other drifts, it is
different, and we will get to that in the next slide.

CHAl RMVAN GARRI CK: | see. (kay.

MR, HARRI NGTON: Thr oughout all the
enpl acenent drifts, this is what it would be. The
next one is the non-enplacenent openings woul d use
fully grouted rock bolts typically spaced within a
net er - and- a- quarter.

Hol di ng up wel ded wire fabric fromspring
line to spring line, or belowif necessary to control
reveling, and that is carbon steel material. Again,
i nthe non-enpl acenent openi ngs, we have accessibility
for mai ntenance activities.

Turnouts and intersections, again fully
grouted rock bolts and wire nmesh, but inclusion of
shotcrete, about a hundred mllinmeters thick, and
lattice girders if necessary for those spans. The
shafts for ventilation would have rock bolts and
shotcrete or concrete.

The ventilation systemis forced, and we
have changed the ventilation design alittle bit from
VA to A The intent now is that each of the

enpl acenent drifts have access fromone end, and the
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incom ng air cones in that end al so, and t he peri neter
drift on the other end of the enplacenment drift is the
exhaust main.

It used to be that we had nuch |onger
enpl acenent drifts, and we coul d do enpl acenent from
either end with a central exhaust main. This is a
littledifferent. The enplacenent woul d cone fromone
end of the drift and exhaust is at the other end.
That is the case in all of these.

So there are a series of supply shafts
that feed the enpl acenment access mains, and there are
a series of exhaust shafts that pull off the perineter
drift on the back end, which is the exhaust nmain now
for each of the panels.

For the intakes, there are three shafts
and three ranps. W use the ranps also -- north ranp,
south ranp, and new north ranmp -- for intake air
suppl y.

The total intake airflow is about 1,700
cubic nmeters per second. That provides that 15 cubic
nmeters per second per, with some | eakage, and exhaust
shafts, there are six of those shafts or raises, and
note that is 17 cubic neters per second per drift.

Those are not standard CFMs, but they are

actual so that the air is hotter, and it i s expanded,
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but it is effectively the same mass flow rate.

Okay. The waste package transporter
This is very simlar to what we have carried for the
| ast several years, with the exception that we went
back to the rail based system A year ago, we had a
series of wheels under there, and we were | ooki ng at
running that on just a solid surface. It could be
concrete and it could be steel.

But we have gone back to the rail based
system This has a platformthat extends out fromthe
shi el ded part of the transporter to provi de access for
the crane and the surface facilities, to |ower the
pal | et and wast e package on to that bed, and then gets
retracted into the shielded part, and the shield doors
cl ose.

And the two | oconptives, one on either
end, nove it underground. Then when it gets to the
enpl acenent drift, one | oconotive cuts off, and the
ot her one backs it into the -- backs the transporter
into the turnout, and the shield doors open, and the
t ongue extends, and t he enpl acenent gantry cones, and
straddl es it, and pi cks the pick points on the pallet,
and |ifts, and noves down the Ilength of the
enpl acenent drift.

This item this device, is about 350 tons
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with a waste package in it, and up to 65 unl oaded.
That is because of the shielding that is onit. It
runs at 5 mles an hour nmaxi num operating speed.

The manual and renote control s are t hrough
the transport |oconotives. The enplacenent gantry
itself isreally very simlar to what it has been the
| ast fewyears. It has four lifting hooks on it that
engage the offset and the pallet so that we are not
pi cki ng the waste package proper

We are only handling the pallet that the
wast e package sits on. W have a series of wheels to
nove down and back t hrough t he enpl acement drift, and
operates at a snaller speed, 1.7 mles an hour
maxi mum and that is renote controlled.

And it has a bus bar for power pickup, and
there will be some control nmechani sns for that. Now,
precl osure safety anal ysis results of that. There are
no Category | or Il event sequences in the subsurface
facility.

The systemstructures and conponents t hat
prevent Category | and |l event sequences are
i mportant to safety though. What that neans is that
we ar e crediting perfornmance of those conmponents there
at the bottom-- the waste package, and waste package

transporter, and the enplacenent gantry -- wth
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providing the function that we are assigning to them

Therefore, we are considering those
because of the function that is assigned to them as
being inmportant to safety. But the event sequence,
there are no event sequences that would involve
failure of those, plus a drop and breach of the waste
package, for exanple.

That i s a beyond Category Il sequence, but
we are relying on those conponents to nake that a
beyond Category Il event sequence, and that is why
t hose conmponents are classified as inportant to
safety.

The next page is waste isolation. These
itenms are inportant to neeting the 63. 113 performnce
objectives. Now, onthe Qlist that we have prepared
as aresult of concluding this prelimnary PSA, to be
inclusive, we have included the inportant waste
i sol ati on conponents, barriers, features, as well as
i mportant to safety SSCs.

That way we woul d get an entire sense of
t hose things that are inportant to the facility. The
precl osure safety anal ysis though is not the vehicle
that defines these as being inportant to waste
i sol ati on.

These cane out of the total system
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performance analysis, and the preclosure safety
anal ysis fol ks picked that out of the TSPA anal yses,
and captured it in the Qlist. So that we have the
conplete set of ITS and |ITW conponents listed in
t here.

But those i nclude t he subsurface facility
itself, the drift inverts, the drip shields, the
saturated zone between the repository and the
accessi bl e environnent; and t he unsaturated zone, the
wast e packages, the cl addi ng for commrerci al and Naval
fuel, and not for the DOE fuel.

The reason for that is we know that some
of the DOE fuel is degraded, and cladding is not
intact. W are not going to try and take credit for
t hat .

I nstead, the DOE fuel will be coming in
robust canisters, and we wll be crediting those
canisters. And the waste form The LARA and wor ker
safety. The waste packages are not shielded. They
are certainly robust, and they w thstand the design
bases events that we have assigned to them

W have consi dered several tinmes over the
years whet her or not we ought to provide shieldingin
the waste package proper, and have each tine

determ ned t hat t hat was not an appropriate trade-off.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

150

Either of the result, and heavier waste
packages, possibly noredifficult to handl e or recover
from or there would be nore waste packages.

G ven that these are | arge heavy conponents, they have
to be handl ed with robust mechani cal systens anyway.

So we felt that we could do that
reasonably renotely, as well as allow ng contact
access to the waste packages. So the waste packages
are still wunshielded, but as you have seen on the
surface facilities, they is shielding, and there are
renote controls for them

And in the subsurface, they are
transported in that shielded transporter, and that is
provi di ng a shi el di ng nechani sm and al so protection
agai nst rock falls and those sorts of things.

The drift turnouts reduce t he dose and t he
access nmain, and they are not only a mechani smto get
from one track to the enplacenent drift, but the
curvature of them and increasing that radius has
provi ded additional rock mass there.

So that i s providing shieldingfor workers
and the access mains to the waste packages that are in
t he enpl acenent drifts. The ventilation control doors
that are now out adjacent to the access nmains are

provi di ng personnel access control.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

151

There is al so that we continueto maintain
a differential wventilation pressure between the
enpl acenent and t he devel opnent side. W want to have
t he enpl acenent side at a | ower pressure relative to
t he devel opnent si de.

So that if there is any |eakage of air
fromone area to another, it is going fromwhere the
devel opnent workers are to the enplacenent side.
Ckay. That is the prepared remarks on the subsurface
set, and before we go i nto wast e package, | woul d want
to take questions.

VI CE CHAl RVAN RYAN: Sure. W can take
guestions that fol ks m ght have here. Ruth, do you
want to start, please.

DR. VEINER: Sure. Could you go back to
Slide 29, and | guess it is the replacenent drift.
What does that enplacenent configuration do to the
prospect of retrievability? | nmean, how would you
retrieve if you had to given that the drip shields
won't be there.

| amassum ng that the drip shields won't
be there, but suppose that somet hi ng happens to one of
your containers. How would you retrieve one?

MR, HARRI NGTON: In years past, we had

consi dered having the capability of going in and
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pi cki ng an i ndi vi dual waste package fromthe m ddl e of
a string, and deci ded that was not a very good i dea,
because i f you had conponent failure, it would be hard
to recover fromthat.

So for the |last several years the
expectation has been to fill starting at the back of
t he enpl acenent drift, and thenfill out to the access
nmouth of the drift.

That means that if you had to go retrieve
a package, or all the packages, you would start
retrieval fromthe nouth and work your way back to
whi chever package you were trying to get.

Isn't that making a lot of difficulty for
yourself? | nmean, wouldn't it have been -- | nean,
don't know because I amnot an engi neer, and | don't
pretend to any engi neeri ng know edge.

But wouldn't it have nmade retrievability
nore convenient, easier, if the enplacement were
transversed to the rail direction rather than al ong
it?

MR.  HARRI NGTON: There have been many
di fferent concepts of enplacenent nethodol ogi es, and
how you m ght orient it. Sonme of themare bore holes,
or larger areas. This one we think gives us the best

m x of construction costs.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

153

This is a fairly straightforward tunne
boring machi ne access. It isafairly straightforward
set of nechanical features in there; the invert, the
drift, and going to devices kind of |like you were
t al ki ng about, sone of those were considered to be an
i ndi vidual bore hole off of the main gallery.

That i s nore conplicatedin nmany respects
and having to sinply go in, and turn, and transverse,
extract. |f you had shiel ded packages, that may not
be a problem If you didn't, it would be a problem
This also is fairly conducive to ventilation.

The packages are sitting in a larger
openi ng, and so you have that nuch greater surface
area for heat toradiate to fromthe packages. If you
went to the smaller holes, it is a lesser surface
area, and you can see hi gher tenperatures.

This really has been sonething that we
have studied for a long tine, and we kept com ng back
to this sort of --

DR. VEI NER: | have a question, and I
don't think you canme on this sort of suddenly, or
wi thout a |l ot of thought. | amjust concerned that as
you pointed out, that if you have to retrieve a
package, you have to pull out all the packages that

are in front of it.
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MR. HARRI NGTON: Well, we think that is a

| esser issue than sonme of the others that woul d have
been introduced by other configurations.

DR. VEI NER: Okay. The second question
have i s that you are assunming | take it that the waste
transporter and the enpl acenent gantry will never be
i nvol ved in any kind of accidental fall?

MR. HARRI NGTON:  No, we are not assum ng
t hat .

DR. VI NER: Have you done a risk
assessnent for these?

MR. HARRI NGTON: W have done probablistic
anal yses of the potential for drops, and the drop
frequency of those. That's why those ended up being
classified as I TS because we don't want themto drop.

W al so are designing those devices so
that they don't exceed the drop height that was
defined as one of the design bases of the waste
package.

DR. VEINER: So you are assum ng that if
they do drop, they are so designed so that they wll
not breach?

MR. HARRI NGTON: We are having to | ook at
t he event sequence of a potential drop, which would

i nvolve having a failure of the enplacenent gantry,
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for exanple, and also a breach of the waste package.

We woul d have to | ook at the probabilities
of both of those, plus whatever el se mght enter into
that particular event sequence, and the overal
categorization of that, and that's why the potenti al
for a drop and breach is less than 1 in 10 to the
m nus 4 based on the anal yses that we did, and that is
why it is not a Category Il event.

But we are crediting the gantry for its
ability not to drop, and we are crediting the waste
package for its ability not to breach, and that's why
t hose conmponents end up being classified as i nportant
to safety, though they are not participants in an
actual event sequence. W are relying on themto
prevent the event sequence.

DR. VEINER: Ckay. | guess that is all
for now until | think of sonething el se.

VI CE CHAI RVAN RYAN: John

CHAI RMAN GARRI CK: Wul d you summari ze
once agai n the propul sion systens between the access
drifts and the enpl acenent drifts?

MR, HARRI NGTON: The whi ch systens?

CHAI RVAN GARRI CK:  The power systens from
nmovi ng this stuff around.

MR HARRI NGTON: Oh, in the access nmai ns,
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the power to the | oconotives is by overhead gantry,

and that is current expectation. As far as the
control systemthere, | would probably defer to Mark
for that.

In the enplacenment drifts there is a bus
bar, | believe, running along there that the machine
t hat the enpl acenent gantry woul d take its power from
and as far as the controls for that, there are several
different technologies that we have |ooked at,
i ncl udi ng m crowaves, | eaky feeders, and | forget what
t he other one was.

And | don't know that we have actually
made a decision on that. |If | can have Mark Board
talk to that a little nore, please.

MR. BOARD: The decision on the control
system for the gantry | don't believe has been
finalized yet. As far as the transport of the waste
package down the tunnel to the access main, there are
two engines on it, one in the front and one behi nd,
and the idea is to have those two prevent sort of a
potential runaway of the waste package.

The one that could be decoupled on the
front and inthe switch thrown in the engine renptely
back into the turnout, and there is a control system

that will control when it docks into that docki ng bay
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t hat you saw right there and stop

And then the bed plate that the waste
package and pallet right on is renotely controlled
after the shield doors are open to push the bed plate
out on to the dock where the gantry will pick it up
fromthat point on.

And from that point on the gantry is
powered froma bus bar that runs down the invert of
the drift.

CHAI RVAN GARRI CK: |s there a reason that
you went to an overhead systemfor the access drifts
and a ground systemfor the enplacenent drifts?

MR. BOARD: | amnot sure of all of the
reasoni ng behind that. | think the primary thing is
that it is just sinply a sinpler system It is well
proven and it is out of the way froma construction
standpoint. | guess the overall safety is the primary
concern.

W have | ots of roomin the access mains,
and it is something that is often used i n underground
in mning systens. | think that is the primary
reason.

CHAI RMVAN  GARRI CK: VWat is the life
expect ancy of the ground support systenf

MR. BOARD: The total l|ife expectancy |
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can't exactly say. W were looking at -- the
precl osure period that we are | ooking at right nowis
about a hundred year preclosure period, and we
desi gned the systemto be robust froman operational
standpoint to easily | ast through that period of tine.

| don't exactly know that we have
determned ultimately how far we think that system
woul d | ast, because once the system or repository
cl oses, we are not counting on that ground support for
anyt hi ng.

CHAI RMAN GARRI CK:  Ri ght.

MR. BOARD: W nmmde it very robust also
from the standpoint of requiring what we think is
going to be mnimal and no mai ntenance, and so it is
ki nd of unconventional, the systemthat we are using,
only from the standpoint that it is nade out of
stainl ess steel.

Every conponent that we have specified in
there is in conmmon use inthe mning industry. It is
just that we have sort of beefed the conponents up to
hopefully nmake certain that we don't have to have
worries about it.

CHAI RMVAN GARRI CK: St ai nl ess steel, that
sounds ki nd of extravagant.

MR. BOARD: Well, a hundred years is an
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unusual requirenent.

CHAI RMVAN GARRI CK:  Ri ght.

MR. BOARD: And stainl ess steel rock bolts
are in standard use, and so lots of mnes have high
sulfite contents, which create acidic environnents,
and for exanple, both of these swellicks (phonetic)
and split set type bolts, the same ones that you saw
yesterday out there, are avail abl e in stainless steel
of f the shelf.

CHAl RVAN GARRI CK:  Al'l right.

MR. BQOARD: So they are a bit nore
expensive, but it is not outrageously nore expensive.
CHAI RMAN GARRI CK:  Thank you.

VI CE CHAI RVAN RYAN: Jim do you have any
guesti ons?

MR. CLARKE: Just a coupl e of questions,
Paul , and these are really nore about operations than
design, but they are inspired by design | guess. So
the first one is a followup to the question that |
asked just before the break.

And that is that as | understand it, you
wi | | be begi nning a second phase of construction after
the facility has opened, and at a time when the
t hrough put has been steadily increasing.

And | guess the point that | wanted to
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make was that just adds anot her potential source of
things that can go wong, and you now have
construction activities whileyou are receivi ng waste.
And | wondered do your scenarios incorporate that?

MR.  BOARD: The Col dsim (phonetic) and
Wtness nodeling scenarios, or just the basic
construction?

MR. CLARKE: Well, just the possibility of
construction accidents and encounters wth other
vehi cl es.

MR. BOARD: In |aying out the | ayout, and
let's go back to Slide 27, please. The reason that
this evolved over the |l ast year or so was really to
address construction and operations interfaces.

MR. CLARKE: And | amreally thinking nore
about what is going on at the surface.

MR, BOARD: (Xay.

MR. CLARKE: As you are building new or
expandi ng existing surface facilities.

MR. HARRI NGTON: Well, you will notice
t hat the DTF-2 was offset fromDTF-1, and there was a
shi el ded corridor if youw ||l between them That sort
of discussionis directly aresult of -- or that sort
of solution is a direct result of some of the

oper at i ons concerns.
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Sone of the earlier facility | ayouts were
focused on how can you optimally approach the north
portal . But then when you |ooked at access to
subsequent buil ding construction, you found that you
were constrained. So a lot of things have shifted
around as a result of that.

That corridor is one thing where we see a
recognition to provide an isolation between the
operating DITF-1 facility and the DTF-2 facility to
support the latter's construction as the former is
oper at i ng.

So that is a nechanismtodoit. It would
al so provide protected transfer of materials fromDTF-
2tothe renediation part of DTF-1, and that is why it
is there.

But as we are doing the facility | ayouts,
that is really one of the major considerations, is
that given that not everything gets built and
finished, and is operational on the same day, now do
you then make sure that you are able to continue
construction on the subsequent facilities.

The subsurface is really nor e
straightforward than the surface, andit isrepetition
of enpl acenment drifts, and they | unp t hemi nt o panel s.

MR. CLARKE: You're right. | was really
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nore concerned about the surface, and no additi onal
activities going on, and other kinds of vehicles
runni ng around construction activities in the mddle
of an ongoi ng waste receiving operation.

MR. HARRINGTON: Right. | said earlier
that the construction and -- well, | think | said
oper ati ons and nai nt enance fol ks are i nvolved withthe
desi gn, so are the construction people, just for those
sorts of constructibility issues.

MR. CLARKE: And ny second question is
related to Ruth's line of questioning, but alittle
nore basic, and | may have m ssed sonething, but on
Slide 36, the waste package transporter will have two
| oconotives associated with it.

MR, HARRI NGTON:  Yes.

MR. CLARKE: Manual and renote control
operations; will there be peopleinthoseloconptives?

MR. HARRI NGTON: Yes, there are.

MR, CLARKE: Ckay.

MR. HARRI NGTON: That is a shielded
transporter, and so the operators in the | oconotive
cabs are protected.

MR. CLARKE: So you have two | oconotives
in case one of themhas a problenm is that a factor as

wel | ?
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MR HARRI NGTON:  Yes.

MR. CLARKE: | guess | was wondering how
you would retrieve the waste package transporter if
you got halfway to your destination and sonething
fail ed.

MR. HARRI NGTON:  You can access that. The
wast e package transporter, becauseit is shielded, you
can have | ocal personnel access. |If it junped the
track or something, you could easily access it and
jack it up, and get it back on track

| f you had a nechani cal failure, you could
have peopl e access it hands-on to repair whatever it
iS.

MR. CLARKE: kay. Thank you.

VI CE CHAl RVAN RYAN:  Sher.

MR. BAHADUR: Paul, on your Slide 29, when
| 1ook at this isonetric diagram | get the idea that
the waste packages are stacked end to end on the
transport rail system and that they have been pl aced
in arock supported drift,a nd they also have a drip
shield, which to ne seens nore like a genetic
schemati c.

I s there sonething that | amm ssing whi ch
is making it specific for Yucca Muwuntain or just a

generi c design?
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MR,  HARRI NGTON: Well, that design is

specific to Yucca Muntain, and it certainly takes
intocredit or into account the rock properties there.
That is part of why we are |ooking at the ground
control devices that we have assigned there.

As far as could you bore a hole and put
materials somewhere el se, yes. Mark, do you have
sonmething to add to that?

MR. BAHADUR: Well, what | heard was t hat
t hese openings are going to have the rock support,
whet her we need it or not. So if that is true, then
t hat does not nake it specific to Yucca Mountain, and
if we assune that the water is going to findits way,
then you are going to use the drip shield.

So | amjust trying to see as to what
gives ne the idea that after considering all of the
factors of Yucca Mountain that this design has been
finalized?

MR. HARRI NGTON: Okay. | will answer from
one perspective, and that is a nmai ntenance i ssue. W
want to have a very robust ground control mechani sm
that will mnimze to the extent possible the need to
potentially send peopl e back into enplacenent drifts
having to do the unl oadi ng of packages if that were

the case, or having to use renote tooling or
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sonet hi ng.

W want a very robust ground control
mechanism Mark, if you can talk to that.

MR. BOARD: Well, yes, | think it is --
well, | think the problemis that anytinme that you
| ook at any picture that it is difficult to see al
the details that went into the design of that.

In our case, first of all, the ground
support is very much specific to this project. W
have done extensive cal cul ati ons over the past year-
and-a-half that were all ainmed at exam ni ng what ki nd
of ground support is specific and best for Yucca
Mount ai n.

And, for exanple, the type of sheeting
that we are using around the exterior is slotted to
allowair circulationfor drying the rock. The design
of the slotting itself that we have is such that we
can prevent even small rocks fromfalling off on the
track.

The type of bolting that we are using and
the spacing is specific to this rock type in this
project. W are using the same ground support in both
rock types that were in really nmore from a
st andardi zati on point of view

If you go to virtually any mne, | think
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you will find that in nost places the sanme ground
support is used on a regul ar basis to all owthe m ning
crews to get good at installing something and using
t he sane thing.

So we don't think that it is a good
practice to change things based specifically on rock
t ype. The invert design there has been done
specifically for this project based on the waste
package di nension and t hings.

The bal | ast that is placedinthere, which
we really have not tal ked nmuch about, has been the
conmpaction and the design of it has been such for
utilizing the crushing of the tuff that we take from
t he tunnel boring nmachi ne, and take back under ground.

The dripshielditself is very specificto
this project and the design there, which | guess we
will touch on a little bit later, has been very
specific to this project. So | think that would be
how | woul d answer that question.

VI CE CHAI RVAN RYAN: Let me fol |l owup just
a bit on the design conpl eteness and so forth, and
appreciate the fact that wi th graphi cal presentations
like thesedrawings that it isdifficult to understand
some of the details, but | think about design as

conceptual, prelimnary, detailed, and final. Were
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are we, and particularly onthese underground systens?

CHAI RMVAN GARRI CK:  Or in the vanacul ar of
t he engi neer - constructor world, conceptual Titlel and
Title I1.

VI CE CHAI RVAN RYAN: The percent conpl et e,
and | amtrying to get a gauge as to where we are,
because we have covered a lot of the conceptual
details, but the rubber nmeets the road on the details.

MR HARRINGTON: If | had to use one of
those ternms, | would use prelimnary, but we agreed
with the NRC that we woul d not use that, because that
was in effect DOE term nol ogy, especially the Title I
and Title Il term nol ogy.

I nstead, we will sinply refer to this as
the LA design, a design necessary to satisfy the
requirenents for the license application for
construction authorization.

So we really have tried to stay away from
referring to it as prelimnary, versus conceptual,
versus final.

VI CE CHAI RMAN RYAN: That still | eaves ne
confused. You know, | appreciate the schematic nature
of these, but it is difficult to -- you know, | have
spent a lot of time, for exanple, and again | am not

a 10 year veteran of Yucca Mountain. Soit is hardto
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probably educate ne.

But we go froman overhead power trolley
systemto a bus bar system and | amthinking, well,
how does that transfer take place, and | don't see
sone of that detail

And | just think about fromny perspective
saf ety and radi ol ogi cal control, and opportunity for
m shaps, and i f things were not to work exactly right,
and then | think about, well, what stage is the design
of these two transporters, and ny mnd turns to design
construction and testing, and all of that, and | am
just trying to think about where al ong the road of the
process that these designs are.

MR. HARRI NGTON: The focus that we are
trying to hold is sonewhat nore detailed than the
power plant prelimnary safety anal ysl Sreport design.
That was a two-step process, and this is a two-step
process.

VI CE CHAl RVAN RYAN:  Ckay.

MR. HARRINGTON: So in our mind that is
the way we are interpreting Part 63 and the LARP when
it says that you have to have a design. W wll do
t hat design. We have taken a nunber of different
approaches in the past few years to try and clarify

t hat to make sure that we don't provide | ess t han what
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i s expect ed.

We have tal ked in ternms of percentages of
design. | personally don't care for that because what
is 40 percent. Is it a hundred percent of 40 percent
of the stuff, or is it 40 percent of everything? |Is
it the rate of 40 percent?

That wuse of percentage is not rea
hel pful . W have tal ked about PSARs ver sus FSARs, but
each of us has alittle different experience wi th what
we saw in prelimnary safety analysis reports versus
the finals.

W bring a little bit of that to the
table. So we have defined sone matrices of specific
products in the desi gn organi zati on that we expect to
have done to support the license application. That is
not to say that each of those things
-- its drawings, its calcs, its analyses -- that they
woul d be in the LA proper, but they woul d be conpl et ed
to an extent necessary to support the license
appl i cati on.

A conmpani on docunment with that was a text
di scussi on of what degree of conpletion are those
products to be. A piping and i nstrunentation di agram
is not going to have vents and drains onit until you

have done the physical |ayout to know where the high
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poi nts and | ow points are.

But you certainly, and we believe that the
NRC staff, will need to know what the conponents are,
what t he maj or pi pes are, what the flowrates are, how
this system operates. That is the kind of
i nformation, at | east on the nechani cal side, that we
are expecting to provide.

Yes, that actually probably cones out of
a 3-D nodel, but it looks like it mght be a fairly
si mpl e di scussion, with not much behindit. Thereis
a lot of analytical information though that has been
done that supports that.

They have done cal cul ations on the rock
mass properties, and on the strength of the rock, and
on the types of ground control, and the thernal
anal yses that support it.

And the surface facilities, | showed you
a series of sketches there, and they have done a fair
anount of actual structural analysis of the concrete
structures primarily.

They have done a lot of through put
anal ysi s, and t hey have Cogema, and Cogenma has been on
board for the better part of 9 nonths or so. They
have all of their input in. W have redone the system

descri pti on docunent s about a nont h ago, about the end
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of Sept enber.

And 33 or so of those came in, and
revisiting and reclarifying the systemrequirenents.
Sothereis alot of information that has been created
to support these sorts of sketches, and we are trying
to make sure that neither the NRC staff nor us are
surprised when we go to deliver the license
application with that set of material.

VI CE CHAI RVAN RYAN: Thanks. That is a
sunmary of what you have worked on with regard to
these units and that is helpful. And |I am again
rem nded of John's question about the airplane
schedul e.

So | amjust tryingto antici pate hownuch
is left, and it is always a question that conmes up
when you hear what has been done. Thanks.

MR HARRI NGTON:  Ckay.

VI CE CHAI RVAN RYAN: Any ot her questions
or conmments? Al right. Let's go on to the waste
package di scussion then

MR, HARRI NGTON: Now, for the waste
package, the design for the preclosure period, and
anal yzed for the post-closure period. So in that
precl osure desi gn, we are desi gni ng that such for each

is beyond the category to prevent sequencing, that
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supports the preclosure safety anal ysis.

W will look at a series of event
sequences. An object falls onto the waste package,
and wast e package drops, dynam c events, sw ngdowns,
ti povers, vibratory ground notion, parametric fires.

There is a series of fires that are
identified and will vary the paranmeters of those fires
and make sure that the waste package doesn't breach
The precl osure design basis for rock fall. So that is
t he set of design bases for the waste package for the
precl osure peri od.

For the post-closure, we will analyzeits
performance during the post-closure period. W have
to ook at a series of postul ated events during that
post-cl osure period that has the drip seal installed
at that tinme.

Those support the nodel abstractions for
TSPA, and | ook at damage fromrock fall, and damage
fromseism c events, and distributionof weldflaws to
provi de potential and preferential pathways for early
wast e package failures, and stresses in the waste
package, and base netal and wel d areas.

W have done some nock-ups recently for
t he waste package, and in FY 2000 we fabricated a

quarter-length test nock-up to validate the
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fabricability of that design, and perforned stress
nmeasur enent s bef ore and after wel di ng of that nock- up,
and denonstrated that we could actually use renote
machi ne wel ding to do that.

There has been a lot of concern as to
whet her or not that mght be a problemarea in the
surface through put issues, and the results of that
nock-up was used in several of the devel opnental
st ages.

| nmentioned earlier that we have now done
a nock-up of the spread ring. Thisis for the revised
stainless steel lid closure, rather than what earlier
was a 4 inch open fresh weld to be made, and any
proj ect abl e i ndi cati ons reworked renotel y that di d not
seem like a high likelihood of success.

We have gone to effectively the sane type
of arrangenent that the Navy has, where they nmain
canister lidis retained by a shear ring, and call it
aspreadring, and in 4 hours it is asinglering that
you can see on the right there in that overl apped area
right there.

And this nachine basically closes the
shear ring enough to allow insertion of it into the
wast e package end, and then that machine will force

this end of that shear ring out, and engagi ng i nsi de

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

174

t he groove i n the waste package body, and that worked
wel | .

And the devel opnental studies for the
wast e package gi ves us information, and rational e for
t he design, and any issues that m ght come up with
fabrication, and that support analyses and nodel
reports which are supportive of TSPA

We have conpleted a series of studies
already on weld flaw distribution, i nduction
anneal i ng, |aser peening, et cetera, and there are
several other studies that are planned for or are
continuing this fiscal year now, this one that we just
started.

Wel d materi al and base netal variability
studies, that was one of the itens out of a KTI
agreenent; and | aser peeni ng and controlled plasticity
bur ni shing corrosi on study, and a fracture toughness
study, and a wel ding interpass tenperature study.

The prototyping of the waste package
t hensel ves, we want to denonstrate the fabrication
process early enough in the design cycle that if there
are changes that would be appropriate to nmake as a
result of that, we can still do that.

So we are | ooking at prototyping so that

we can make sure that they are fabricatable, and
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i nspect abl e, and testable. W have to do NDE on t hem
Do the stress mtigation.

Sothey will be doneto verify the closure
processi ng systens, and al so to support the handling;
lifting, trunnion, collar, engagenent exercise, and
provi de for operator training.

So we have planned for 15 waste package
prototypes and that does not nean necessarily that
there are 15 full-1ength ones. One of the things that
we need to focus on is the making and inspecting of
wel ds.

So of the waste package types are very
simlar. The Navy short is identical to Navy |ong,
except for length. Those prototypes are | ooking at
getting a contract cut by the end of this cal endar
year.

They woul d be produced over the next 6
years, and we expect to have bids in by July of '03.
|"msorry, to issue an RFP for them by July of '03.
The 10 configurations there on the left are the sane
as have had for quite a few years now.

The <change is both in the closure
mechani sm form which is a slide or two later, and
this lifting trunnion. Thisis thelifting trunnion.

It has a pair of trunnions on the side there, and
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l[ifting collars is the right nanme for it.

There are three short threads if youw I,
i ke a bayonet lens on a canera i s probably the best
anal ogy that | can use. So you would insert that on
to the end of the waste package, and give it about a
60 degree turn, and that woul d then be engaged on to
the end of the waste package to support or to allow
using that collar and trunnions then to pick the
package into a vertical condi tion, verti cal
orientation, and handle it.

Recent changes to the waste package. The
extended outer Iid was replaced with a flat one. The
i nducti on anneal i ng stress mtigationtechni que woul d
be repl aced by either | aser peening or | ow plasticity
bur ni shi ng.

The middle lid was changed from a full
penetration weld to a fillet weld, and that then
allowed us to delete the stress mtigation step for
t hat .

The inner |id becane thinner, and the
cl osur e nechani smal so changed froma full penetration
weld to a spread ring. The split trunnion collar
changed fromthe one piece |like we tal ked about, and
the gap between the inner stainless vessel and the

outer Alloy-22 vessel was changed to  Dbetter
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accommodate our expectations for a differential
t her mal expansi on.

The cl osure details. The ol der desi gn had
a fabricated extended lid, and this was a full
penetration weld out there. This is the support
collar for the trunnion collar to be engaged on.

The middle lid had been full penetration,
and the inner Iid had been full penetration. So we
have changed to a thinner inner-stainless steel with
t he shear ring.

So that was the tool that | showed you a
nonment ago that would engage that shear ring, and
conpress it enough to allow getting it down adjacent
to the groove, and then allow the shearing to be
ext ended back into that groove, and filler welds, and
seal welds, would be made on the upper and | ower
interfaces of the shear ring to the body of the waste
package, and to the inner |id.

And that mddle lid, as a filler weld
there, instead of the full pin, and the outer I|id,
goes to a much sinpler design with a smaller, but
still full penetration weld.

The drip shi el d desi gn agai n anal yzes for
post-cl osure. The postul ated events that can happen

to it would include rock fall and vibratory ground
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notion, a seismc event.

There is a section of the drip shield, and
the drip shields do not align directly with waste
packages. They are a fixed |length |long and sone of
t he waste packages are of varying | ength.

So the joint of a waste package doesn't
necessarily line up with the joint of the drip shield
segment. It is not inportant that they do so.

Now, these are changes that we are
considering nmaking to the drip shield. W have not
yet adopted them but one is to increase the distance
fromthe bottomof the drip shield upper cover, the
insider of thedripshieldtopif youwll, tothe top
of the waste package.

That will allow additional deflection of
the drip shield w thout contacting the waste package.
Al so, toincrease the stiffness of the drip shieldfor
bendi ng | oads, and to add sone | ongi t udi nal stiffener
beans al ong the axis between the bul kheads.

The materi al s of that are unchanged. They
are still titanium grade. The preclosure safety
anal ysis results. The waste package desi gn consi ders
bot h of the Category | and Category Il event sequences
as part of its design bases.

Because of that, inclusion of that as a
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desi gn basi s, the robustness of the waste package, the
breach of the waste package then we believe becones
beyond Category I1.

That was part of the discussion that we
have had with t he NRC staff, both on t he wast e package
and al so on canisters, is mght you have undetected
flaws that would permt a breach that had not been
accommodat ed i n your design basis.

So we are | ooking at and have | ooked at
what sorts of flaws m ght be undetectable, and what
woul d the flaw distribution be, and so we think we
wi Il have an answer for that.

Cl assification. The waste package itself
isinportant to safety, and the waste package and t he
drip shield are inportant to waste isol ati on because
of the role that they both play in postclosure.

Agai n, because the drip shield isn't
installed until the end of the preclosure period, it
is not credited with any preclosure | TS perfornmance.

In summary, we did the prelimnary
precl osure safety analysis and that was actually
conpl eted at the end of Septenber based on the April
' 03 design status.

That indicated that we would be able to

neet the regul atory performance objectives. W have
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identified SSCs that are in that design that woul d be
important to safety, and engineered features which
woul d be inportant to waste isolation.

We are wor ki ng nowto conpl ete the design
to support the license application. The PSAw || need
t o be updat ed based upon t hat conpl et ed LA desi gn, and
we don't anticipate new event sequences.

So we believe that the LA woul d conti nue
to be able to neet our regulatory perfornmance
objectives. Are there questions based on that?

VI CE CHAI RVAN RYAN:  John.

CHAI RVAN GARRI CK: Gven that the Ilid
wel ds were consi dered one of the nore |ikely pat hways
for noisture gaining access to the fuel, have these
changes, devel opnent activities, and the consequence
of the detail design, are they having an inpact on
what the |icense application perfornmance assessnent
will look Iike?

MR HARRINGTON: | would defer to M ke
Ander son of BSE, the waste package design | ead for BSE
to answer that.

CHAI RVAN GARRI CK: | amt al ki ng about the
per f ormance assessnent nore than the --

MR HARRI NGTON: R ght.

CHAl RMVAN GARRI CK:  Yeah, right.
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VR. HARRI NGTON: I don't do the

per f ormance assessnents, and so | can't really --

CHAI RVAN GARRI CK: Wl |, only because t he
lids were the nost likely pathway for --

VR. HARRI NGTON: You are talking
post cl osure TSPA, right?

CHAl RVAN GARRI CK:  Yes.

MR. HARRI NGTON: M ke.

MR ANDERSON: This is Mke Anderson,
Wast e Package Design for BSE. |, too, do not do the
postcl osure TSPA, but these changes are the result of
a val ue engineering study that was conducted | ast
fall, in which TSPAwas a part of, and so they cl osely
exam ned the bases for the --

CHAI RVAN GARRICK: | am having a little
troubl e picking you up

MR. ANDERSON: |Is that better?

CHAl RVAN GARRI CK:  Yes.

MR. ANDERSON: Let ne start over again.
Last fall, there was a val ue engi neering study that
was conducted on the waste package and particularly
focused on the final closure and the feasibility of
t he induction anneal i ng process.

And in conjunction with the folks from

TSPA, they | ooked at what the real requirenments were
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in termns of conpressive |ayers, and weld
m crostructure, and how nmuch tinme they had before it
woul d becone an issue and adversely affect TSPA
predictions.

And as a result of that val ue engi neering
study, this reconmmendati on canme out. So in that
recommendati on, both |ow plasticity burnishing and
| aser peening were found to gi ve adequat e conpressi ve
depth to nmeet their |long term performance goals.

CHAl RVAN GARRI CK:  Ckay.

VI CE CHAI RVAN RYAN:  Rut h.

DR. VWEINER  There is a question that I
al ways wanted to ask. What is to prevent water from
condensing on the inside of the drip shield, thereby
sort of obviating the effect of the drip shield?

| mean, you are going to reach a certain
hum dity in the post-closure period, and given
tenperature differences, and so on, if water sinply
condenses fromthe air, it can condense as easily on
the inside of the drip shield as it can on the
outside. AmI| m ssing sonething? Wat aml m ssing?

MR, ANDERSON: This is Mke Anderson
agai n. The primary purpose of the drip shield to
prevent direct adjective flowon to the waste package,

and so it certainly has been postul ated that what you
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say woul d occur.

But what you have then is water that conmes
inthrough the crack or the fracture network, and ends
up intheinvert, and finds it way underneath the drip
shi el d and evapor at es.

Now you have water that basically is
distilled water that would condense on the inner
surface of the drip shield and drip on to the waste
package surface.

Now, there has been a | ot of discussion
about what salts and things |like that, and dust is on
the drip shield, and the interaction with that high
purity water that would cone from condensation

But insofar as the purpose of the drip
shield, it is the intersection of that adaptive flow
and al so interception of rocks that mght fall from
the roof of the drift.

DR VEINER: So you are assunming that,
first of all, that is a whole lot less likely to
happen; and, secondly, if it does happen, that the
water is of such purity that you don't have salt and
ot her things enhancing corrosion. Am | correct in
t hi nki ng t hat?

MR. ANDERSON. Well, it woul d be certainly

be nore pure than water directly com ng fromthe roof
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of the drift directly onto the waste package. W are
speedi |y getting out of ny depth of knowl edge on t hese
things, and so | think I will just leave it at that.

VI CE CHAI RMAN RYAN: Ckay. Is there
anybody else here who would want to talk to that?
kay.

DR. VEINER Ckay. The studies that you
di scussed on Slides 45 and 46, and you don't have to
turn to them But | was just wondering.

Are these nodeling studies, or are you
pl anning to do actual tests, and how are you di vi di ng
that up? Is everything going to be physically tested
experimental ly, or are sonme things sinply going to be
nodel ed? What is the division between the two?

MR,  HARRI NGTON: Both are them are in
there, and --

DR. WEINER.  Well, could you give ne a
little nore detail on that?

MR.  ANDERSON: Ckay. You are talKking
about the ones that are on the bottomthere, the 1, 2,
3, 4, 5 and 6 --

DR. VEINER. The whol e group, yes.

MR. ANDERSON: Ckay. That whol e group,
those are all actual tests that remmin on hardware.

DR. VEI NER  COkay.
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MR. ANDERSON: The weld flawdi stri bution

study i s conpl ete and docunented, as i s the i nduction
annealing tests that were done. Laser peening, |
t hi nk that there has been sone work done there, and
there is going to be additional work done as wth
control |l ed plasticity burnishing.

The residual stress neasurement, those
t hi ngs have been done, and will continue to be done.
And it says analyses there, and clearly you do sone
neasurenments, and you al so do sone predictions with
nunerical tools, and understand throughout the whole
volume of the netal what is going on, and not just
where you did the testing.

And then the neutron infarction analysis
is a way to non-invasively understand what is going
on, but those are all actual tests of hardware.

DR VEINER Ckay. Thank you.

MR. CLARKE: Just one question, and again
afollowupto Ruth. Slide 51, if you could pull that
up. Has this system been tested in the tenperature
range that you expected to see in the repository?

MR,  HARRI NGTON: You nean has it been
physically tested al ready?

MR, CLARKE: Yes.

MR HARRI NGTON: | don't believe that we
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have made a nock-up of the new. W had nade a nock-up
of the old, but the prototyping that | talked to you
about --

MR. CLARKE: You had material s expandi ng,
and contracting, and things of that nature.

MR. HARRI NGTON: Wl |, that was one of the
changes that | nentioned. | nentioned also was the
change in the annul ar gap between the inner cylinder
and the outer was to address that thermal expansion
i ssue. So we have nade physi cal nock-ups of the ol der
desi gn.

W have done testing and ot her things t hat
M ke was tal king about in that. W are shifting to
t his newer one and that i s what we woul d expect to use
as the basis for the prototyping that we hope to get
started here fairly soon.

MR. CLARKE: And you woul d test that over
t he t enper at ur e sequence t hat you expect torealizein
the repository?

MR, HARRI NGTON: Ch, | don't know your
t enper at ure range before that, but | woul d assune so,
sure.

MR. ANDERSON: This is M ke Anderson.
guess | would have to ask you -- you know, we have

t hermal expansion all owances in there and those are
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well known nmaterial properties. | guess one
particul ar aspect of the thermal part of it --

MR. CLARKE: Well, | was just thinking of
t he wast e package as a systemw th all the conponents
in place, and then testing that over the antici pated
temperature ranges in the sequence that you would
expect to see the tenperature changes.

Just how does it perforn? Does it keep
its integrity? | mean, whatever is the best nmeasure
of that.

MR. ANDERSON: | think if you think about
it alittle bit, the thermal and ot her challenges to
t he waste package in the drift are probably somewhat
nor e beni gn than t he actual manufacturing process and
the final closure, because you have got I|arge
tenperature differences, particularly in the final
wel ding and things |ike that.

So in the prototype devel opment process,
we woul d hope to pick up any flaws in the design, in
terms of m smatches, or differential expansion, and
things |ike that.

MR, CLARKE: Just to make sure that you
don't have sonething |like an O-ring in your system
In other words, how is this whole system perform ng

over that range.
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VMR HARRI NGTON: Well, there are no O

rings in there.

MR. CLARKE: | know that, and that was
per haps a bad anal ogy, but again just suggesting that
the system be tested as a system over those
t enper at ur es.

MR HARRI NGTON: Okay. | understand.

VI CE CHAI RVAN RYAN: Any ot her questions?
Sher .

MR. BAHADUR: | would like to follow up
t he question onthe drip shield that Dr. Wi ner asked.
The way that | understand it, the drip shield is to
i sol ate your waste package fromrock fall, and al so
from any water that nay have strayed into the
repository.

If in the postclosure tinme the rock fall
makes a dent in the drip shield, and conmes i n contact
with noisture, and with all that stress onit would it
corrode, or isthe presunptionis that the drip shield
materi al woul d not corrode?

MR, HARRI NGTON: Vell, | believe that
there is a corrosion allowance in there for the drip
shield. M ke.

MR, ANDERSON: This is Mke Anderson

agai n. Certainly there is general corrosion that
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occurs in the drip shield, but when you have these
| ocalized stresses the TSPA abstraction will predict
stress corrosion and cracking at those | ocations or
sone kind of accelerated corrosion and cracking.

My under standi ng i s that they assune t hat
because of the mnerals in the water that those very
fine cracks will plug up and prevent additional
evective transport through the drip shield.

MR. BAHADUR: So if that is true then,
woul d you consider a drip shield with an arch around
t he wast e package, where your grabbing is actually in
touch with the waste package? Because then perhaps
you woul d be able to nobilize the strength a |lot nore
t han just nmaking an arch around the waste package?

MR. ANDERSON:. Wel |, one of t he advant ages
of the drip shield is that it is decoupled fromthe
wast e package. So when it gets hit by a rock, there
isnotransmttal of any energy to the waste package.

And one inportant thing about the waste
package Al l oy 22 corrosion is that we have worked very
hard to get a conpressive stress in the outer
mllimeters of that, which will mtigate accel erated
corrosion, whether it is stress corrosion cracking or
some ot her form of corrosion.

So the longer that we can keep that
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surface, those first fewmllineters of the Al oy-22
in the as manufactured state, the greater resistance
we have to to accel erated nodes of corrosion.

VI CE CHAIl RMAN RYAN. M ke Lee, you had a
guesti on?

MR. LEE: Yes. | have two questions,
Paul . First, in the last year, either at the |ast
conmttee meeting here in Las Vegas, or in a
subsequent neeting with the NRC staff and the DCE
staff, there was tal k of some devel opnent if you wi ||
of a kind of prototype facility, possibly off-site and
out side of NTS, to work on the devel opnent of sone of
t hese waste handling systens?

VWhat is the status of that, or is that
still just kind of a concept?

MR. HARRI NGTON: That is very conceptua
at this point. It is not off the table, but it has
not been determ ned whether or not to go ahead and
pur sue that.

MR. LEE: kay. Thank you. And ny second
question is that once DOE submts the |license
application does the DCE have a position on the anount
of site prepit needs to begin to undertake i n advance
of the receipt of the license application?

Has t here been any t hought about that, or
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is there just road running so to speak, or are you
waitinguntil thelicense applicationis approved, and
are you going to wait until that point to do prep
wor k, or could you el aborate alittle bit about that,
pl ease.

MR.  HARRI NGTON: There has been sone
di scussi on about what woul d be an appropriate set of
work to ask permission to start prior to receipt of
construction authorization.

But the last that | heard is that we are
not yet to the point where we think it appropriate to
come and propose any set of work.

MR LEE: Ckay. Thank you.

MR HARRI NGTON:  Ckay.

VI CE CHAI RMAN RYAN: Anyone el se have any
guestions or comments? | think we are just a little
bit ahead of schedul e, and so | woul d suggest that we
take a short break. |1 have now about 4: 15, and so why
don't we nmake it about 4:25 and we wi |l | reassenbl e and
start with our last formal presentation of the day,
and then nobve into stakeholder interaction and
comments. Thanks very much, Paul. Thanks for a great
af t er noon.

(Whereupon, at 4:15 p.m, the neeting was

recessed and resuned at 4:30 p.m)
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CHAl RMAN GARRI CK: Can we t ake our seats,

pl ease. At the |last ACNWneeting the Comm ttee heard
a presentation fromthe NRC Staff and the Center for
Nucl ear Waste Regulatory Analysis on Drift
degr adati on. This is a subject of considerable
interest to the conmttee.

Unfortunately, our earth scientist was
unable to attend this particul ar neeting, but we wll
do our best to represent some of the questions that he
m ght have asked. At this time, we are going to hear
fromthe DOE, and we wanted to wait until we heard
that presentation before we wote a report to the
Conmmi ssi on.

And at the tine of our di scussion and our
questions, Dr. Notaroja of the NRC staff will nmake a
few corment, sonmewhat in the manner that you nade,
Mark, at our |ast neeting. So with that, let's
proceed. And | guess that Mark Board i s going to give
the presentation; is that correct?

MR, BOARD: Yes.

CHAl RVAN GARRI CK:  Ckay.

MR. BOARD: Just so Raj and | don't have
a boxing match at the end. | think he outweighs ne.
kay. | amgoing talk about the work that we have

been doing on drift degradati on and t he rock nechani cs
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aspects of drift degradation.

And just for those of you who were not
here yesterday, we went underground and we di scussed
a lot of this stuff yesterday, and so unfortunately
you are probably going to have to have a repeat of
sone of it.

But at any rate, we went underground and
| ooked at the rock, and had a |ot of discussion in
this regard. What | would like to do today is give
you sort of a broad overview presentation.

| don't have a lot of highly detailed
technical slides and things in here because it was
neant to be an overviewpresentation, but | cantry to
answer any of your questions.

First of all, I wanted to sunmarize for
you what we think the general sources and nechani sns
of nmechani cal degradation of the tunnels are; how we
think it will degrade, and what the stress nechani sns
are that cause that degradati on.

| would liketoreviewthe geol ogy and t he
| ayout of the repository and how it relates to the
geol ogy, because it has a direct inpact on the
significance of this node of drift degradation.

Il would like to review briefly the

net hodol ogy t hat we have been usi ng for sinul ati on and
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prediction of drift degradation processes, and then
finally I would like to give you a presentation of
sone of the results that we have, and drift
degradationinparticular toinsitustresses, thernal
stresses, and seismc loading, and also tine
dependence changes in the rock nass.

As we go through it, in sonme cases | wll
do sone contrasting between our approach -- that the
NRC staff has been using, and the center staff has
been using in analyzing these processes.

The first thing that | wanted to talk
about was just about what the sources of mechani cal
degradati on of the rock are. Mechani cal degradati on,
| gave a little definition there. There is damage or
yield in the rock mass that is i nduced around t hese or
inany tunnel that is m ned underground as a result of
applied stresses or tinme dependent changes in the
nmechani cal behavi or of that nmateri al

Damage here refers to in genera
propagation of fractures or new creation of new
fracture surface due to yielding or failure of the
rock mass. Now, underground, you can go into
virtually any mne and you will find yielding or
failure of rock masses that occurs around all tunnels.

It doesn't nmean that the tunnels are
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unstable. It sinply neans that they canlocally yield
and shift the stresses out to an area that the rock is
confined, and it conmes to equilibrium So it is a
natural process that occurs around nost underground
excavations and tunnels where the tunnel is deep
enough, and the stresses are high enough to cause
yield to the rock.

In our case, there are three primary
sources for stress change that we are concerned with.
The first is the in situ stress in the mterial
itself, which I show here.

At Yucca Mountain the maxi nrum stress in
the rock itself which is due to gravitational |oad
fromthe overburdenis inthe vertical direction, and
t he m ni mum princi pal stresses are in the horizonta
di recti on.

And the vertical stress in general is
about -- if youthink interns of netric units, it is
about 7 megapascals, which is just sinply due to the
wei ght of the overlying rock.

And the mnimm stress is about --
anywhere from about 3-1/2 nmegapascals, which is a
ratio of about 2 to 1, to about 5 negapascals or so.
So the mininmum or the maxinum stress ratio which

controls the shearing stresses that develop in the
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rock is about 2 to 1.

Nat ural | y when you have a maxi numverti cal
stress conponent, the peak stress concentrations occur
inthe walls at the spring |ine or the center line at
t he top.

So i n our case, when you wal k under gr ound
at Yucca Mountain right now, the maxi numstresses t hat
occur are actually right at the spring lines of the
tunnel s.

I n general, at Yucca Muuntain right now,
the rock stresses that occur here are not sufficient
to cause yield of the material, and it is in an
el astic state in general.

There are a coupl e of | ocali zed areas t hat
we have observed some small yielding in the spring
lines of the tunnels, and yesterday we went down
through the ECRB, and when you pass through the
i mmedi ate i ntersection, or rather the transition from
the mddle lithophysal unit to a lower I|ithophysal
unit, there is a transition zone in there where the
lithophysal are large, and the rock is sonmewhat
fractured or nore fractured in there.

That is one spot locally where if you
drill holes in the side wall here, you can see sone

m nor yieldinginthe side wall that goes to the depth
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of perhaps a quarter of a meter or something, and you
can actually see fractures that are form ng parall el
to the free surface, which is a typical type of
yi el ding that you have.

That is about the only areas that we see,
and | wll describe the testing that we had done
later. We drilled approximately 60 or 65 one-foot
di aneter dianmond drill holes for collecting sanples.

And they are |arge enough that you can
actually stick your head in there and | ook at things,
and we got a very, very good | ook, and we di d t hose at
various | ocations inthe m ddl e nonlithophysal andthe
[ ower |ithophysal unit.

So we got a very good |ook at just what
the conditions of yielding were in the side walls,
because we drill ed nost of the holes directly intothe
spring |ines. W also drilled sone at different
angl es.

One thing that I will point out is the
m ni mrum stress, and when | say the maxi mum stress
concentration occurs here, the mninmum stress
concentration occurs in the crown of the tunnel then,
due to the fact that the mi nimumpart of the stress is
hori zont al

The second formof | oadi ng t hat we have to
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be concerned about is the thermal |oading, and | just
showed you a drawing on the side here, which is a
prediction for a fewdifferent cases, three different
cases of different thermal properties, just to
illustrates what kind of tenperature conditions that
we are calculating at the walls of the tunnel

This tinme period here is the preclosure
time period, and when the rock mass is ventilated, a
| arger amount of the heat fromthe waste package is
renoved by the ventilation air, and so the
tenperatures are kept quite low. They are sonewhere
in the order of 45 to 65 degrees, depending on the
condi tions that you assune.

At cl osure when the ventilationis turned
of f, the tenperaturerises very rapidly, and within 20
years, it reaches its peak tenperature at the drift
wall, which is anywhere from 145 to 165 degrees
centi grade.

Once it hits that peak tenperature, the
tenperature sl ows drops of f over tine, returning back
to pre-enplacenent conditions after a | ong period of
tinme.

| believe -- and | can't read fromthere,
but | believe that the tenperature remains at the

drift wall remai ns above boiling for about a thousand
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years in the current schene, is 1.45 kilowatts per
neter thermal | oading.

Thermal stresses are dependent upon the
t emper ature change, as well as the Youngs (phonetic)
nodulist and thermal expansion coefficient of
material. So the thermal stresses that we cal cul ate
followdirectly this thermal profile that occurs here.

So t he peak thermal stresses are actually
occurring very early on in the system and they then
decay over as a function of tinme afterwards. The
final types of |oads that we are concerned with are
seismc |oads, and | show an exanple of one of the
ground notions that have been supplied to us by the
sei snol ogi st.

And t hi s happens to be for 10 to t he m nus
4t h annual exceedence frequency ground notion. W
tal ked sone about this yesterday, but as the seisnic
wave passes through the rock mass, it induces stress
change in the rock nass.

Typically in nost underground situations
seismc stability of underground excavations i s not an
i ssue, because typically that is where it is nost
st abl e.

The peak accel erati ons, and peak particle

vel ocities, are typically at the ground surface, and
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so that is where the area of greatest concernis. It
is the same of course here, you know, that the
accel erations and particle velocities are |ower at
depth than at the ground surface.

| will get into our seismc calculations
a bit later. How do we use the rock fall that we
calculate, or the drift degradation? Al'l  these
thermal in situ and seismc stresses that | -- stress
changes that | show up above here fromthose sources
we are using to calculate stability of the tunnels on
bot h enpl acenent and access drift tunnels.

But nost of our effort has been in the
post-closure area, and so we are nostly concerned
about enpl acenment drifts, which are the 5-1/2 neter
di amet er tunnel s.

We have been using these primarily to
calcul ate rock fall, and change in shape and si ze of
the tunnels as a function of tine, and as a function
of the | oad.

The types of things that we are
cal cul ati ng here, and | et ne get ny gl asses on here as
| can't see the thing, but you can see it. The types
of things that are calculating here are the particle
size distributionof therock that has actually fail ed

and is falling fromthe roof.
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And the total volune of that rock that
actually falls off, and al so we are concerned about
t he accel eration and vel ocity of those particles. So
therefore we are calculating the energy content of
that particleas it is ejected or falls fromthe rock,
and in context the drip shield or the waste package,
depending on whether it is a preclosure or a
postcl osure sinul ation.

The ot her thing that we are exam ning from
a rock fall standpoint is tine dependent change in
rock mass strength, and howthat affects the amount of
material that fails and actually falls fromthe rock
and bul ks into the tunnel itself.

Now what we dowith that, we are primarily
feeding three different functions. The first thing we
are doing i s exam ni ng the mechani cal effects of this
rock that falls on the drip shield itself.

W are feeding to the drip shield fol ks
t he structural engi neers repeating i npact forces, and
their velocities fromaccel erated particl es, and where
they inmpact the drip shield as a function of tinme or
a function of a shaking event.

And we are also calculating what | have
termed quasi-static load. |In other words, it is the

static |oad of the weight of the material that has
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fallen off and is resting on the drip shield itself.

Quasi -static fromthe standpoint that it
changes as a function of tinme. Oher areas -- and
that is the primary area where we have been doi ng our
cal cul ati ons and feeds fromour cal cs, but we are al so
doi ng or | ooki ng at nechani cal effects onthein-drift
envi ronnment .

And in particular as the rock falls from
t he tunnel surface, and forns around the drip shield,
we are concerned about the thermal effects of that
i nsul ati ng bl anket on the waste package itself, and
the tenperature change that it and the drip shield
under goes.

And we are al so feedi ng off the changes in
drip shape and the size, as well as the fact that
there is rock in the tunnel to seepage cal cul ation
folks to | ook at the inpact that that has on seepage
estimates into the tunnels as a function of tine.

W went underground yesterday, and we
showed you this picture, and we will just briefly go
over it again. This is an east-west section through
Yucca Mountain, looking to the north. This is west,
and this is east, and this is the Solitario Canyon
fault and this is the front scarp face there of Yucca

Mountain that you can |ook out toward Crater Flat
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from

The tunnels that currently lead in the
north ranp cones fromthe east, and enters at a slight
downward grade to intersect the repository units,
whi ch i s the Topopah Spring formation, which is shown
in green here on this picture.

And as we tal ked about yesterday, the
Topopah Spring formation consists of four different
di stinct stratigraphic units withinthe flowthat are
based primarily on the degree of porosity of those
units.

And when we have an upper and a |ower
i thophysal unit, and between themis the m ddl e non-
lithophysal wunit, and below the |ower 1ithophysal
unit, which you didn't see yesterday, is the |ower
non-1ithophysal unit.

The mi ddl e non and the | ower non are very
simlar toone another. It isverydifficult visually
to see the difference between the two, at |east for
nme, mneralogically and their fracture geonetries.

The upper lith and the upper lith are
different. The upper lith as you saw yesterday has
lithophysal cavities that are relatively uniformin
size and distribution, and that are on the order of

maxi mum of about a decinmeter in size.
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The | ower |ithophysal unit has nuch nore
i rregul ar l'i t hophysal content, with | ar ger
i thophysal s that can be irregul ar in shape. But the
average size again there is slightly greater on
aver age. It is somewhere around a decineter on
aver age, but we have sizes that are maxi numand excess
of one neter.

The area where the | argest |ithophysy and
t he poorest ground conditions |I found is in a |ayer
that is at the contact as | nmentioned earlier between
the m ddl e non and | ower |ithophysal unit.

And t he t hi ckness of that contact | ayer is
relatively thin. It is hard to judge it very
specifically, but in thickness wise, it is probably
about 10 nmeters in thickness, or sonething |like that.

This slide | just wanted to show you the
di fference in behavior of these two materials. W
treat them separately in our calculations because
their behavior we feel isdistinctly different, andit
is primarily because of the structure that occurs in
t he rock.

The non-1ithophysal rocks, which are shown
in these top two frames here, their behavior is
controlled primarily by the fractures that are in

them The intact rock itself betweenthe fracturesis
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quite strong and elastic as | nentioned yesterday.

The smal | core strength of the m ddl e non-
i thophysal unit, for exanple, for 1 inch sanples, is
over 200 negapascals, and one of the interesting
features about this rock is that it is quite uniform
in its constituent grain nakeup so that the rock is
very elastic.

We can rai se the | oad on these rocks up to
i n excess of about 95 percent of their peak strength,
and unl oad them and there is very little histolysis
or permanent deformation in them

They fail inabrittle fashion on failure
and uni axi al conpression. The stress state that we
have in the nountain, even fromthe thernmal | oading,
is far belowthe strength of the intact naterial here,
and so we are not quite so concerned about that.

It is nore the stability effects of the
jointing and fracturing in here. The fracturing is
interesting in here. It is unlike what you m ght
t hink of as a typical blocky rock mass, and that the
fractures thensel ves are of arelatively short | ength,
and they are in fact shorter than the di aneter of the
t unnel .

So as you |l ook along a typical section,

and | don't believe that | pointed this out to you
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yesterday, but you can typically trace fractures that
start and end before they cross out of the tunnel
itself.

Al so the fractures often dead- end agai nst
another joint -- or in other words, we don't have a
typical set of fractures that have very long trace
lengths in them and they are based on a regular
interval, and is quite irregular in its cooling
hi story.

There is four sets of joints in general
three sets, plus a random set, and two of them are
subvertical sets, one northwest and sout heast, and t he
ot her sout hwest and northeast. And there is one
subhori zontal set that are call ed vapor face partings.

When you do have yielding in this type of
material, it is typical that you see this sort of
thing, and this is a photograph fromthe ECRB where we
wer e yesterday.

Periodicallyif thejoint orientations are
correct, you forma wedge shaped thing, and they are
relatively smal | wedges. They are typically | ess than
a half-a-tonin size, and this is a tracing of one of
t hose wedges.

In the ECRB itself, in the whole

construction of it, all the wedges that were forned
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were either renoved directly behind the tunnel boring
machi ne, and nost of them are renoved by physically
prying or barring the wedge out, because it was
recognized by the mning people that it was
potentially an unsafe condition for workers.

In fact, this is one of thembecause they
put a plate over the top of it after it was barred
out. In the lithophysal rock, behavior is controlled
by porosity. | think one thing that we have conme very
strongly to the conclusion on is that the properties
of the |ithophysal rocks are porosity driven.

This i s one of the panel s that you perhaps
saw at the site that we were standing at yesterday,
and Dave Bush tal ked about this, but essentially these
are lithophysal cavities that can be either roughly
circular shaped or they can be much nore conplex
shapes, like these star typed shapes that were
influenced by the fractures, and gas flow, and
expansion along the fractures in the rock when the
ithophysy were fornmed.

Down here it shows one of our cores that
we drilled out, the one foot dianmeter core, and this
far away, it is hard to see. The core is wet, and you
can see the fracture distributioninthe core, and you

can al so see the lithophysy in the core.
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If you look at what happens when you
either mne this rock or drill it out, it is very
clear to see that when this rock fails and rocks
detach and fall away, they fail in small particle
Si zes.

| have never seen a particle size conme out
of the lower lithophysal wunit that has been nuch
bi gger than about this sort of size, about fist size,
or head size. That is about the maxi numsize that we
think is possible to produce fromthis.

The repository rock units. | know that
you guys have a | ot of questions about this, and I am
sure that you are goi ng to ask nore today about why we
are locating the repository in the lower lith, as
opposed to the mddle non-lith, because it appears
that it is nore difficult to characterize that rock.

And I wll wait on those questions and
answer them when they conme up, but just to show you
that this is an overlay of the rock units on top of
t he subsurface | ayout that shows t hat about 80 percent
of the enplacenent drifts are wthin the |ower
i thophysal unit.

Yest erday when we went to Panel Nunber 1
was right here, and we were standing ri ght there where

the ECRB <crosses, and we were in the mddle

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

209

i thophysal unit, whichis greeninthis picture. It
just so happens that the layout as we put it now,
virtually all of the turnout to the large area
excavations that we have are actually all in the
m ddl e |ithophysal unit.

Very few are in the lower |I|ithophysal
unit. Mostly the enplacement drifts. There is a
little bit of the upper |ithophysal unit that occurs
here on the eastern side of Panel Nunmber 3.

Observations in existing tunnels. W
t al ked about these yesterday, but we have two tunnel
sizes, the ESF is 25 feet in dianmeter, which is the
same size as the proposed access nmains in the
repository. and the ECRBdrift that we areinis 5-1/2
nmeters in dianeter or 16 feet, and that is slightly
smal | er, about a half-a-nmeter indiameter small er than
t he proposed enpl acenment drift size.

But the two of those make a pretty good --
gi ve you a pretty good feel for what the size of those
excavations are going to be. They are 5 to 7 years
old, and as we pointed out yesterday, there is only
[ i ght ground support consisting of friction bolts and
wire mesh in the roof.

Typically there is no support placed in

thewalls, particularlyinthelower Iithophysal unit.
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As we saw yesterday, thereis generally four bolts put
across the roof, and in nost cases thereis very |light
wire nesh, which is just a typical sort of
construction grade wire nesh.

You al so noticed I'msure that there was
a lot of steel sets when we first entered, and |
nmenti oned to a coupl e of you yesterday t hat we sort of
| think got bit on the construction contract there.

It was very good for the contractor to put
insteel sets froman econom ¢ standpoint, and | don't
think we had very good control over how nmany steel
sets he put in, and in fact we have neasured load in
a nunber of those, and we have not seen many cases
where there is any |load in anything down there.

In fact, those were pressed i n place, and
it is avery unusual way to put steel sets in there,
and jacked in place, and you can see visually that
there is no load on those sets at all.

So in nmany cases, or in ny view at any
rate, they are kind of a w ndow dressing, and |
woul dn't get too carried away with the fact that there
are steel sets in there, because they are not
indicative of what the rock quality is at those
| ocati ons.

Right now -- and | have talked to
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everybody out there, all the mners and everyone.
well, first of all, we have got deformation
neasurenents that are mde wth x-insoneters
(phonetic) and cl osure pins that are done on a regul ar
basi s.

And in particular their nmeasurenments are
made after every earthquake that occurs in the area,
and all the excavations showthat they have reached a
stable equilibrium 1In other words the deformations
have dequilibrated right after mning, and they
dequilibrate as a function of tine.

As far as | cantell talking to everyone,
no one i s knowl edgeabl e of any observed rock fall that
has occurred in those tunnels since they were
excavat ed, and sone of the people working there have
wor ked there the entire tine.

The one m nor spaul ding that I showed you
yesterday fromthe drift scale test, which was done
specifically because of a thermal overdrive test that
was done, is one of the few things that we have
actual |y observed in any kind of spaulding or rock
fall that has occurred.

To ny know edge t here has never been the
necessity to go back and mai ntain any drift support or

reapply new ground support. 1 could be wong on that,
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but | have not heard that.

CHAI RVAN GARRI CK:  Mark, what woul d you
expect to happen in a thousand years?

VR, BOARD: | will get there. W are
going to showthat. But first what | wanted to do was
to tell you how we have approached the problem
because this as you all knowcal cul ates or attenpts to
estimate how rock is going to behave around tunnels
for thousands of years. It is not standard practice
in the industry.

W have excavations that are subway
tunnels, and other tunnels that are being used
currently that have been used for hundreds of years.
But for thousands of years, or tens of thousands of
years, it obviously is not standard practice to worry
about that kind of thing.

Sowe areinnewterritory in makingthese
estimates, particularly inhardrocks. |nsoft rocks,
like salt, and | know that nost of you have been
i nvol ved probably back inthe salt programand t hi ngs,
but it is a bit different situation there because
peopl e can generate creek curves and cal cul ate wit h at
least -- well, | would say at | east with a domal e sal t
anyway. | don't know about bedded salt, because it is

a bit different ani mal
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But in domale salt, there is sone
expectation that you can nmake extrapol ati ons of what
t hose creek curves will do over tinme. |In hard rocks,
however, it is anewterritory. Not many peopl e have
been too concerned about this.

There is not a great weal th of
i nformati on. Because of that, we felt that it was
necessary to try and understand howthis rock behaves
from a basic mechanics | evel

And this chart, | hope that you can read
it in your docunent. | will just go through the top
bar up here, but this is sort of the strategy that we
set up initially to try and gain confidence in our
understanding of how both Iithophysal and non-
i thophysal rock behaves.

And as we pointed out a few weeks ago in
Washi ngton, and | am sure that Raj will talk about
here later, our approach is different than what you
saw, and that we are not relying on enpirical
estimates from mning practice or from tunneling
practice to try and nake estimates of things that are
occurring for thousands of years.

W felt that the only approach that was
goi ng to produce reasonabl e resul ts t hat we coul d back

up would be if we could start froma very basic | evel

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

214

and work our way forward.

What thi s pl ot shows i s actual | y sonet hi ng
that we have done over the last few years, where we
started with detailed field characterization of the
rock mass.

W felt that we absolutely had to start
with a very good understandi ng of the basic geol ogy
and the structure that existed in the rock nass
because that is what controls the properties.

And so we have spent a |lot of time going
over the detailed structural analysis of the
fracturing and the jointing in both rock units, andin
particular in the lithophysal units doing detailed
mappi ng of the Iithophysy, and howit is shaped, and
its size, and its porosity, its distribution through
the mass, trying to understand its variability within
the tunnel s that we have access to.

The | ower |ithophysal unit isinthe upper
[ith, and can be observed in both ECRB and i n t he ESF.
We didn't see the ESF yesterday because it i s way down
in the south end there, but it is observable in both
of those.

W have taken a lot of time to map those
and statistically try to describe that work, and |

won't go over that again because Dave Bush tal ked
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about that yesterday.

What we have done then is that realizing
that the |ithophysal rock, that the two inportant
features for the porosity inthe lithophysal rock, and
the fracturing in the non-1lithophysal rock, we tried
to set up a programto try and understand those two
structural features and how they affect rock mass
properties.

And we did two things in the |ithophysal
rock. We sanpled | arge cores in which we had at | east
5 lithophysy across a dianeter. W felt that was
reasonabl e enough to begin to start seeing the inpact
of lithophysal porosity on strength.

We sanpl ed t hose t hrough qui t e a ext ensi ve
drilling programthat was done. | would say that we
drilled about 65 holes, and we did | aboratory testing
on those at Sandi a Labs.

At the same tine, we knew full well, and
as | discussed yesterday, that we could not do a
typical statistical testing programas you would on
netals, or perhaps hard rocks, with no structuring
t hem

And to fully understand the inpact of
i thophysal variation, we felt that we had to

cali brate a nuneri cal nodel or sone sort of simnul ation
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t ool that was capabl e of physically representingthose
holes in the material and how they affected its
strength properties and the variability.

So at the sanme tine that we started the
lab testing, we started a calibration program using
two di fferent nunerical approaches, oneinterns of a
m cronechani cal nodel, which is the PSC code it is
called, and I will showyou sone exanples in a m nute.

And the other one is a programcalled a
UDEC, which is a discontinuum program and they both
sort of predict the sane thing, but we wanted two
net hods to be able to use to exam ne the problem

So we originally calibrated and tested
t hat code against the |aboratory results. Then we
went to the next physical scale up, which was the
field scale, and we did in situ conpression tests on
that material which were partially successful.

A couple of the tests that we did were
successful, one not quite so successful, and then we
exam ned the results of those tests with the node
that we calibrated as a validation exerci se.

We t hen used that nodel, which we felt we
had sone confidence in, and actually quite a bit of
confidence in its predictability, and asked the

question how much do these properties vary, the
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physi cal and mnechani cal response, when | start to
extrapol ate with that programover all the conditions
that | can't test.

In other words, we are using it alnost
|ike alaboratory tool, alaboratory simnulation tool,
where we took the actual panel maps that Dave showed
you yesterday that were created here, and used those
as i nput to the nunerical nodel, and exam ned j ust how
much variability we had in response for realistic
condi tions of |ithophysal characteristics.

And we used that to try and establ i sh what
range of variability we needed to use for design
pur poses. Once we had that, then we went ahead and we
did a whol e series of paranetric exam nati ons of how
this rock behaves when you apply stresses to it, and
those are in situ, thermal, and seism c stresses.

And those were done as a series of
paranetric anal yses, where we used boundi ng ranges of
properties that we determined from the |aboratory

testing and the extrapol ations that we did.

First of all, the non-lithophysal rock
mass. | had nmentioned to you that we did a |ot of
exam nation of fracture mapping. |In the ESF, every

fracture -- and we di d not di scuss this yesterday, but

in the ESF and the ECRB, every fracture with a trace
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| ength greater than one neter, it was actually
recorded.

It's dip direction, and its surface
variability, in standard terns that are used in the
geot echni cal description area. Every one of those
fractures was described, and we have an enornous
dat abase.

| think the entire database is about
35, 000 observations, but we have been using a subset
of that, whichis | believe about 10, 000 observati ons.
And we have used that to develop a statistical or
stochastic nodel of the fracturing. It is hardto see
what it going on here because there are so nany
fractures in there.

But we have used a programcal | ed FracMan,
which is a common program used, particularly in the
oi | industry, where they actually generate synthetic
fracture geonetries, or rock mass geonetries, to try
and estimate fluid flow and uptake oil, oil punping
rates fromfractured rock nasses.

W used that as a tool to generate a
synthetic rock mass that is a cube, a hundred neters
on a side. So we said let's take the data that we
have, and statistically generate our own rock mass

that we can tunnel inside and run sinulations from
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The other part of this picture is the
property surface properties of the joints. W did a
| ot of testing at Sandi a years ago using a techni que
called rotary shear testing. Thereis alittle bit of
a question about the validity of that, although we get
pretty nmuch the sane results as we did here.

And we actually sanpled in those |arge
bore hol es that you saw yesterday, we sanpled all the
maj or joint types that we have, and we did | arge scal e
direct shear tests at the U S. Bureau of Reclamation
on these joints.

And these are very |large. It is the
| argest direct shear testing machine that I amaware
of, and we determ ned their shear behavior there to
get properties.

For the |ithophysal rock, this shows one
of our one foot by two foot di aneter sanpl es at Sandi a
Labs in a large testing frame. W did conpressing
testing on these cores, and we found basically that
the testing that we were doing here confirns the
results of testing that was done in 1985 from cores
also from the |ithophysal rock from Busted Butte,
whi ch is next door here.

In'85, beforethere was any tunnel there,

the sane rock units outcropped at Busted Butte, and
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they went up into a quarry, and took sanmples fromit,
and we found that we were getting the sane
correlations with porosity and rock strength.

Here it just sinply shows a uniaxial
conpressive strength versus the | ithophysal porosity.
At zero percent porosity, the rock strength is about
70 nmegapascal s for these |arge sanples.

So we see this | ogorhytham c decrease in
strength as a function of |ithophysal porosity. The
only thing that | wanted to point out there is that
fromDave Bush's results that he showed you yest er day,
where he mapped the porosity and the intervals going
up the ECRB, nobst of the cases that we have in the
ECRB are from situations where the 1ithophysal
porosity varies between 10 and 20 percent.

And 90 percent of the intervals that we
have mapped in that tunnel haver porosities of 20
percent or less. So in other words, what | amtrying
to say is that the mgjority, the large mgjority of
porosity that we see in the ECRB is less than 20
percent, and it averages sonmewhere cl ose to 15 percent
by vol une.

This is inportant | ater, because what we
didis we dida boundi ng anal ysi s, where we cal cul at ed

estimted properties that went anywhere from zero
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percent |ithophysal porosity, all the way up to 30
per cent .

And we ran cal cul ati ons across that entire
range, but | want to point out to you that the nean
condition that you | ooked at yesterday, the stability
t hat you were view ng yesterday, was typically based
on a porosity level of sonewhere around 10 to 15
percent, in that range.

Let nme just go back one second. " m
sorry, but | just wanted to point out again that for
desi gn pur poses, what we didis we took t he mechani cal
properties, and we subdivided these ranges, these
properties upinto a series of ranges that covered the
entire range of observations underground, and we
divided this into five different categories of
strengt h.

And we can then relate that to the
categories that we actually see underground of the
per cent age. So that is how we make a correl ation
between this and what you actually observed
under ground, okay?

| wanted to briefly show you what we did
t hen to generate rock properties to try and under st and
the range of variability to lithophysal rocks. W

used this nunerical approach that | had nentioned, a
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di sconti nuum of nunerical nodels.

This particular oneiscalledthe particle
fl owcode, and it was devel oped by a Peter Condel, and
it essentially nodels the rock as a series of bonded
particles, and it is in quite common use in the rock
nmechani cs area now.

W felt that it was an ideal tool for us
to try and understand how a |ithophysal rock behaved.
VWat we did is that we started off first by
calibrating this nodel against non-1lithophysal rock,
whi ch | show here.

And | thought that the easiest thing would
be to understand this is to showyou alittle novie of
what one of these tests | ooks |like. You are seeing a
nunerically generated test. This is a stress strain
curve, and this is a rock sanple conposed of about
10, 000 bonded particles.

Remenber how | told you how elastic it
was. You got right up to the peak stress before any
failure starts. What you are seeing here is that
these fractures are actually 10 cell bond breakages
between particles that coalesced to form overall
shearing fractures, bifurcating shearing fracturesin
the material, which is exactly what we see when we

test these rocks.
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We get a highly el astic response to a peak
strength, which then falls off inabrittle reaction,
post - peak reaction. You can go ahead and run it
again. |t goes very quick

VWhat we did is that we calibrated this
first against the nmedullas of the material, and the
peak strength, and we observed the fail ure nmechani sns
t hat occurred, and conpared it to the actual sanples.

And we found that we could reproduce the
failure nmode quite nicely inthe material. Then what
we did is that once we had calibrated the bond
properties of the material, we then applied it to
i thophysal rock here, and this is a case where | am
showi ng you 26 percent |ithophysal porosity in round
hol es.

Now, these two plots that | just showed
you are to the sanme scale, the | ast one and this one.
The stress strain behavior that you see, this is
stress versus strain, and it is being conpressed in
uni axi al conmpression fromthe ends.

You see a nmuch different behavior. First
of all, the peak |oad drops by al nobst an order of
magni tude with these sanpl es, and you get an el astic
pl astic response, in which the materi al behaves in a

non-brittle fashion after failure.
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The mechanism of failure that we found
when you start adding porosity to this sanple is that
it is very sinple. You get extensional fractures,
whi ch are shown here between |ithophysal and hol es,
and once these extensional fractures form it
essentially unloads an area and causes the load to
shun off to an area where you have a solid bridge.

And as you increase the porosity, you
decrease this bridge length, and it naturally
decreases the strength and decreases the medul | as of
the material . And we found that really w thout any
fudging at all that we could reproduce the sane sort
of behavior. |If you want to go back to the origina
slide that we had.

We could reproduce -- this is the sane
pl ot that you saw earlier, a uniaxial conpressive
strength, versus void porosity or |ithophysal
porosity. W found that we coul d account quite nicely
for this logorithm c decrease in strength just by the
fact that you are adding holes to the material.

What we did then is that we started
nodeling real porosity variations with the various
shape lithophysy, and we found out that we could
account for the range of property variation that

roughly we were seeing in the | aboratory, and in the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

225

field scale results.

So that i s howwe accounted for the effect
of lithophysal porosity. The next thing we did is
t hat we encapsul ated this behavior into adrift scale
nodel .

It would be very niceif we could use that
PSC nodel to nodel the entiredrift, but unfortunately
t he conputer resources woul d have to be enornmous, and
we felt though that we could encapsul ate that same
behavior in a larger disconti nuumnodel, and that we
calibrated in the sane fashion as the PSC nodel, and
that is what | am showi ng very roughly here.

We used t his programcal | ed UDEC, and t hat
i s subdi vided into small grains again as the ot her one
wi t h bonded particl es between t hose grai ns, and we can
reproduce exactly the same kind of behavior that we
saw before.

This nodel, however, is capable of
simulating fracture underload in rockfall, and what
you are seeing hereis atunnel with adrip shieldin
it, and sone rock piled on tine of it.

We can take sanpl es out of that, and test
them and make certain that it behaves i n the sane way
as the PSC and the | aboratory material behavior did.

Ckay. Some of our results from our
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cal cul ati ons. This shows rock fall cal cul ati ons under
seismc load. First of all, | would point out that in
non-1ithophysal rock, there is norock failure in our
estimations fromin situ stresses or from thernma
| oadi ng over the -- with the rock properties as they
are now.

The rock remains elastic because it is
quite strong. W also don't get joint slip behavior
or joint failure under those conditions, and that is
exactly what we observed int he drift scale test.
There were no block fallouts that occurred in that
test either.

VWhat we did here was that we took our
nodel that | showed you earlier, our 100 nmeters on a
si de nodel, excavated tunnels fromit, and put it in
a drip shield, and we excavated enough tunnels to
where we felt that we had a reasonable statistica
variability of the rock properties.

We took that nodel, called 3-DEC, and we
subjected it to seismc shaking from the ground
notions that we received fromthe sei snol ogi st. Wat
we found out was what | have summari zed down bel ow f or
the case of a 5 tinmes 10 to the mnus 4, which is a
precl osure noti on.

And 1 tines 10to the mnus 6, and 1 tines
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10 to the minus 7 notions, which are both postcl osure
notions. As | mentioned, the 10 to the m nus 6 and 10
to the m nus 7 ground noti ons were quite enornous t hat
were given to us there.

The 10 to the mnus 6 notion has an
accel eration of about 5G and as | nentioned
yesterday, | don't believe that the -- we certainly
don't feel that those notions, which were produced
using a PSHA process, which is used for power plant
design, that those notions are physically realizable.

The strains that they produce actually
cause free field rock failure, which as |I nentioned
yest erday, we did not observe anywhere underground,
especially in the lithophysal rock, and we feel that
woul d be obvious when we mined into it, that those
condi ti ons woul d have occurred in the last 12 mllion
years, and we don't see anything of this sort.

W also have had a nunber of outside
reviews of the seisnology, and | believeit is uniform
t hat people feel that we are extrenely conservati ve.
So | just want to make that point, because it bears on
what you are going to see fromthe |ithophysal rock.

Even with these notions, what we find out
is the prediction fromthe non-1lithophysal rock, is

that we actually get fairly noderate rock fall. W
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produce a nean bl ock size of |less than half-a-ton.

And it falls off quite dramatically as a
function of tonnage, and so that the maxi num over al
wor st bl ock | suppose if you want to look at it that
way t hat we have produced, which falls froma maxi mum
hei ght, was 14 tons.

And that was for one of the postclosure
notions. This information and the | ocation of where
t he i npacts occur onthe drip shield, are fed directly
to the drip shield design function.

Inthe |ithophysal rock, I illustrate two
things that we did here. One is that we | ooked at
just standard in situ loading conditions for all the
boundi ng studies that we did for these different rock
mass quality, five different rock nmass strength
categories that | told you earlier.

We conpared those predictions to what we
see underground right now, and we feel that we have a
nodel that seens to predict for the md-range
category, which is what we think represents best the
average rock conditions that predicts that material
behavi or quite well.

Under thermal conditions, what happens for
this thermal |oading. W find that we get actually

quite a small yield. It is hard to see, and |
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apol ogize for this slide, but these are stress
projectories around the excavations due to thernmal
| oadi ng.

And where it is white on each spring line,
that is where the rock has actually vyielded and
unl oaded. That | evel of damage is at the spring line
where the stresses are maxi numis | ess than a hal f-a-
nmeter in depth.

So in other words, we are expecting from
t he peak thermal | oadi ng to occur that we actual |y get
m nor, quite mnor spaul di ng of the rock mass or m nor
yi el di ng.

One of the reasons for that is that the
medul l as of this material is quite low, and so it does
not build up high thermal stresses. But we by the way
validated this very nodel that you are |ooking at
against the drift scale test.

Only instead of putting in properties of
i thophysal rock at these contacts, we put it in
properties of the non-1ithophysal rock, and we found
out that we were able to reproduce the spaul ding
nmechani smthat you saw yesterday quite nicely, again
wi t hout fudging any properties of the material, but
just what we produced fromour calibration agai nst the

size and strength effect for those rocks.
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VWhat happens when you shake this thing
with a |arge close-closure ground notion is that we
get a col |l apse of these excavations for the 10 to the
mnus 6 and 10 to the m nus 7 ground notions.

This picture | think was actually the one
t hat was shown to you a coupl e of weeks ago, and t hat
is why | reshow it here. Wen you shake these, the
ground under those very large ground peak particle
vel ocity notions, you actually cause the failure of
this material due to induced stresses, and it fails

and drops, and bolts into the excavation opening.

The rock particles are quite small. W
feel that they are on the order of -- like | said
earlier, about 10 centinmeters on the side. That

information is fed off againto the drip shield design
fol ks again for the non-lithophysal rock. They are
treating those two things differently again, and in
the TSPA calculations, we are treating them
differently as well.

Ti me dependent degradation. I think
probably the greatest -- and | would guess
di sagreenent if we have one with the staff fromthe
center, isinthe area of tinme dependent degradati on.

And that is how quickly in the absence of

these very large notions that we are tal king about,
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wi |l these excavations actually fail and col | apse. |
want to make a couple of points here that | did
yesterday, | believe, andthat is that tinme dependency
estimation of hard rocks has not been extensively
st udi ed.

So we are kind of in an area here where |
t hi nk we are pl owi ng new ground. | want to point out
that the conmplete collapse of tunnels is not
inevitable. | think that the i npression that has been
given is that it is an inevitable fact that these
tunnels will conmpletely collapse, and it is not
necessarily true.

And | back that up by ny next statenent
here t hat many tunnel s i n natural excavati ons, and not
tunnel s, but natural excavations, can stand for
mllions of years w thout collapse.

And | suppose for nme, as | nentioned
yest erday, one of the prinme things that we can | ook at
are these very large Ilithophysy that have been
undergoing a static fatigue test due to the overburden
load for 12 mllion years.

And there i s no evi dence of any fracturing
or di sturbance that has been created past the initial
cooling fracture stage in the material. In fact, we

have done a PSC nodel which we have used to generate
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what we think are time dependent strength curves for
this material.

And we have actually used that to back
anal yze lithophysy, and we get agreenent with what we
see under ground. Sone other things are caves and
slopes. If it was obvious that these things had to
col | apse, we wouldn't see vertically standi ng sl opes
i ke we do, and we al so woul dn't see caves that reach
equi li briumthat have been there for many mllions of
years with an arched roof.

What typically happens when sonething
fails is that it doesn't have the bulk to stop the
failure. Youcan forma stable elliptical archtothe
material, and if the tine dependency of the materi al
is slow enough, it can actually stop its failure
pr ocess.

W di ffer fromwhat t he approach was t hat
you saw earlier in the use of this stand up tine
curve, and | discussed that yesterday. So | won't go
into that again, but we feel that the use of
enpirically related tunneling classification schenes
t hat wer e made f or personnel safety consi derations are
not applicableintryingto predict thousands of years
of failure.

What we did here is that the degradation
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rate is a stress corrosi on process, in which you have
m crocrack growth under the presence of noisture and
stress. So you have to have a stress data in the rock
mass in humdity and npoisture conditions that are
signi ficant enough to cause strength degradation in
m crocrack growm h in that rock for tinme dependency to
occur .

We are using currently static fatigue
testing, whichis the standard formof material tests
to estimate time to failure. You can also think of
themas a creep test if you want, although what we do
is raise the rock sanple up to a given percentage of
its given conpressive strength and hold that stress
constant for given periods of tine.

Now, the data that we had i n the past, the
prelimnary data that we have been usi ng was for short
time periods. There is no question about it.
However, the creep or the tinme dependency in this
material, the tuff is very snall

And we have been attenpting to use
addi ti onal boundi ng cal cul ations with other materials
that are better known, like granite. W know for a
fact that this tuff has a | ower tinme dependency than
granite does because it is a wuniform minera

structure, as opposed to the non-hydrogenous fracture
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or grain makeup of granite.

The URL in Canada has generated a very
| arge database of tinme dependency static fatigue
nmeasurenents for granite. So the first thing we did
was that we said, okay, we have got nore granite data
than tuff. What if this material was granite, and we
know that it is going to behave in a faster failure
node than tuff, and let's use that and see what
happens.

Well, we use that to begin with, and then
we took the small anmount of data that we do have, and
estimated stress corrosi on behavi or for that, and then
ran our nodels with that, and we are trying to gain
confi dence as we go.

We are currently -- we have a very | arge
static fatigue testing programgoi ng on at New Engl and
Research right nowto generate nore data for us, both
for non-lithophysal rocks and on |arge cores of
i thophysal rocks at the U. S. Bureau of Reclamation.

But we think that we actual |y have enough
information right now to nmake sone reasonable
estimates of what the ti me dependency woul d | ook |i ke,
and I amjust sinply showi ng you two cases.

One is for the lowest quality |ower

i thophysal rock, and these are sinulations that we
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have nade with the sane nodel that you saw earlier,
but with tinme dependency attached to the strength
properties of the material, where we actual ly reduce
itsfrictionandits cohesion, andtensile strength as
a function of time. This is for 10,000 years of --

CHAI RVAN GARRI CK: Mark, | can see now
t hat we made a mi stake in calling for that | ast break.
Wul d you be able to wap up in about 5 mnutes?

MR BOARD: You bet.

CHAI RVAN GARRI CK: Let me just go over
this. If you |ook at the maxi num anount of failure
t hat we expect right nowin what we are predicting in
t he | owest and the hi ghest quality, we predict that it
is going to take a nuch longer tinme period to see
substantial failure than what you saw earlier, which
was that essentially when the ground support fails
that the whole drift is going to coll apse.

We do not believe that that is the case.
We believe that it is a much |onger tine frame, and
that the anmount of failure that is going to occur is
going to occur in a sl ow dependency process, in which
primarily the rock that yields during the thernmal
stressing will sinply be knocked out by small scale
seismc events that will occur.

And you wi || see that this sort of athing
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devel opi ng over time. On the next slide, what we have
done from a conservative standpoint is sinply
calculate the load that nmaterial, if we assuned
conpl ete col | apse woul d occur, on the drip shield, and
how t hat | oad woul d devel op.

You saw t his sanme pl ot two weeks ago from
our cal cul ations, and the one di fference t hat we have,
and | believe the big difference that we have with t he
center's calculation, is that we are trying to use
mechani stically based nodel s to cal cul ate | oad on t he
drip shield, where you get significant arching of the
| oad that occurs around the drip shield, instead of
t hese hi ghly conservati ve pi pi ng mechani sns, where we
assune that the rock packs together quite nicely over
tinme.

We feel that the |l oad distribution onthe
drip shield was actually nmuch smaller, and | amj ust
conparing here these anal yti cal met hods, which are t he
type of thing that the center has been using, versus
what we think are nore nmechanistically based
cal cul ations that we are using for |oad.

So we get different |oads, and | think the
main difference is that we get different | oads on the
drip shield, and they occur nmuch later in tinme than

what the center is doing.
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And does t hi s have a significant i mpact on
the design? | guess the only thing that | would say
is that if you assune that these things happen very
early on, and you affect the seepage, you can affect
the seepage to the drift and the tenperature
di stribution on the waste package.

So, yes, it may be significant. | really
don't know because we have not run the things, or
haves not seen any runs where we have taken it all the
way through the TSPA nodel, but | think it is
significant inthe differences inresults that we are
getting. So | will leave it at that. Thanks.

CHAI RMVAN GARRI CK:  Thank you. Ruth, do
you have any qui ck questions?

DR VEI NER: | would like to hear Dr.
Nataroja's response if that is okay before I ask ny
guesti ons.

CHAI RMAN GARRI CK:  Ckay. Yes. Jim do
you have any questions?

MR. CLARKE: Just a real quick one, Mark.
The premise that the conpressive strength is a
decrease in function of porosity nade a | ot of sense
to me when you explainedit, andit is very pronounced
inthe mat hemati cal nodel predictions, but it does not

seemto cone through as well in the experinental data.
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Am | m ssing sonet hing?

MR. BOARD: No, | think that slide, the
only thing that I didn't show was that was only for
| i thophysal porosities of 10 percent or greater. |If
you extend that picture to the | eft-hand side, where
t he porositiesdrop, it isalgorithmcallyrelated and
it very rapidly drops over the first 10 to 15 percent,
and then it sort of stays relatively constant
t hereafter.

The thing that nmakes it inportant in what
we are doing is that nost of the rock porosity that we
are dealing with is on that l|eft-hand side of the
screen, where it drops fairly rapidly. So it does
have a reasonably pronounced --

MR. CLARKE: | was referring to Slide 11
where the data seemto be not nearly as dramatic as
t he nodel

MR. BOARD: Yes, that is what | was
referring to, too. If you look at the -- and
unfortunately it probably was not a very good slideto
put in. This slide is cut off here at 10 percent
lithophysal porosity, and | don't drop it down bel ow
t hat .

What you found out is that when you go to

the left on here there is a very pronounced drop here
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t hat | evel s off at about or between 15 and 20 percent.
The only thing that | ampointing out is that nost of
our rock mass that we are dealingwithis downinthis
range, where it is doing this kind of thing.

And unfortunately | cut it off to showthe
hi gher porosity levels, but it is a significant --

MR. CLARKE: Now that you point that out
on the nodel predictions, that is where the major
difference is. If we could just goto the next slide.

MR. BOARD: And what you can see here is
where it rapidly increases here, and we are dealing
primarily inthis range of the material, as opposed to
this range out here, although our cal cul ations as |
mentioned, we didit over the entire range heretotry
and see what the inpact of that was.

| think the bottomline worst case is that
under seismic load, that if you get very poor rock
qual ity out in here, the tunnel under those very | arge
| oads conpletely collapse, and that is what we are
usi ng as our worst case analysis for feed to the drip
shi el d peopl e.

And | think that it is highly worst case
anal ysi s because of the size of the notions and using
t hose porous rock properties. But at any rate, we did

it over the entire range, which you find out that if
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you do the cal culations at this | ow range, even for
that 10 to the mnus 6 notion, you still get a
col | apse, because the notion is so |arge.

So it was a bit of a npot point when it
cones to the seismic thing with those | arge notions.

MR. CLARKE: Thank you.

CHAl RVAN GARRI CK: M ke.

VI CE CHAl RVAN RYAN:  No.

CHAI RVAN GARRI CK: The only comment t hat
| wanted to make was that | can see nore clearly the
i mpact that this work has on design. | noticed that
Abe Van Luik is in the audi ence, and | was wondering
i f sonebody woul d care to make a conment on what the
i npact of this work i s on the perfornmance assessnent.

DR. VAN LU K: Dave Van Lui k, DCOE. The
i npact on performance assessnment unfortunately isn't
avai |l abl e yet. These are sone of the feeds into the
per f ormance assessnment nodel that have been put in on
a trial basis.

They seem to be very inportant to |ong
t ermperformance, but we have not finished a conplete
package yet to | ook at all aspects of the post-closure
case.

So there is really nothing available to

say fromthat this is really inportant or not. The
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prelimnary cal cul ations show that it has an inpact.

CHAl RVAN GARRI CK: My intuition would be
that the maj or inpact would be on the uncertainty in
t he anal ysi s, nore t han per haps any si gni fi cant change
in the central tendency paraneters.

DR, VAN LU K: Yes, | woul d probably agree
with that, but | would like to see the results |ater
next summer.

CHAI RVAN GARRI CK:  That's good. Ckay.
Thanks, Abe. Did you have a quick question?

DR. VEINER | did.

DR. VEINER: This is basically going back
to your Slide 5, | guess. Wy wasn't the repository
hori zon | ocated nore in non-lithophysal rock?

MR. BOARD: Well, there is an easy answer
to that | think.

DR. VEINER: That's good.

MR.  BOARD: First of all, from a
nmechani stic standpoi nt, | amnot certainthat it makes
-- well, | don't believe nyself after doing all these

calculations that it makes nuch difference in which
unit the repository is Jlocated from a final
standpoi nt, okay? | wll nmake that statement right
now.

It makes it alittle nore difficult to do
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t he cal cul ati ons, and we have had to go through a | ot
of work to try and estimate what the properties are,
but in the end result, | guess that is what we wl|
determ ne fromthe final performance cal cul ati ons t hat
you asked about a second ago.

But the reason why it is in there is
sinple. If you look at Yucca Mountain, these beds are
di pping off to the east in general, between a 10 and
20 degree general sl ope.

The area that the repository is placed is
bounded by the Solitario Canyon Fault on the west, and
t he Bow Ri dge Fault on the east essentially. And if
you go to locate the repository, which we wanted as
much as possible to make a single plane within that.

The thickest unit that we have is the
| ower lithophysal unit. So if the repository is a
single plane, the majority of it will naturally be in
the lower |ithophysal unit.

Now, of course, we took i nto account many,
many factors that we got, and a lot of it was fromthe
seepage fol ks and ot her peopl e about staying so far
away from the PTM boundary, and all this kind of
stuff.

We had took all of that into account, and

you try to make a single plane of the repository, and
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you found out just naturally that nost of it falls
within the |l ower |ithophysal unit.

We coul d have anultiplelevel repository,
which is what we showed before. There were two
pl anes. The current one was about like this, and the
other -- well, it is actually off it. It is like
this, and the other one is kind of off the page here
going like this, and the previous design that you
showed.

There is nothing -- | don't believe there
isanything theoretically that limts youto naking as
many | evel s as you want, except that it becones nore
conplicated from a mning and a ventilation
standpoint, and a transportati on standpoint.

The only thing that | would point out is
that the mddle lithophysal unit, if you |l ook on here,
is the thinnest of those units. It is about 40 neters
thick. Dave, is that correct? It's about 40 neters.

DR. VAN LU K:  Thirty neters.

MR. BOARD: Thirty neters. |If you take
t he hori zonal projection on that thing, and with that
dip of 30 meters the |l ateral extent is not very | arge.
| don't knowwhat it is, but about a hundred neters or
sonmething like that on that direction.

So al | of our enplacenent drifts right now
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are about 600 neters in |l ength averagi ng. So we woul d
cut the enpl acenent drift size down, and we woul d have
a nultiple level repository.

We | ooked at al |l those options earlier on,
but we felt all-in-all that the best alternative was
to go with a single level from a construction end
standpoint. So that isreally why it ended up t he way
that it was.

CHAI RVAN GARRI CK: Ckay. Raj, did you
want to make a conment? Pl ease give the recorder the
benefit of your full name and affiliation.

MR. NATARQJA: Thank you. I am Mysone
Nataroja fromthe NRCstaff. Wuld you pl ease put the
Nunber 9 slide up, please. CObviously this is not for
me to conme here and rebut what Mark entered, because
this neeting is for Mark to present his views to the
ACNW

We have al ready made our vi ews known, but
| just wanted to make a coupl e of observations. W
have been di scussi ng wi t h DOE t he geonechani cs rel at ed
i ssues for nearly 10 years, and we have a nunber of
di sagreenments to start wth, but eventually after
nunerous interactions, DOE came up wth this
particul ar approach.

You can al so add to t he hori zontal access,
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it not only inproves information as you go further to
the right, but it also nmakes it nore difficult to go
fromthe left-hand side to the right-hand side

Sothe difficulty starts when you | ook at
the -- | cannot read that fromthis distance, and so
| will -- well, when you go to extrapolate fromthe
limted range of geol ogical conditions to the actual
conditions, and to make predictions of the tine
dependent behavi or for 10,000 years, | think that is
really where the problemcones in.

But we have actually endorsed this
particul ar approach and | don't think that we have any
problem or major issues with the DOE approach,
al t hough we have yet to review the official AWR and
t he degradation. | believe it is ready to be
submtted to the NRC

And once we have that, we will be able to
review that and give our official position on that.
But in the neantinme, | think that we have no probl em
withthe-- nomjor issues with the characteri zati on,
and as for the amount of work that is going on, and
t he type of work that is going on, and we al so believe
that the characterization will continue even as you
excavate the defined placenent of waste.

So newinformation will be gathered as we
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construct the repository, which will all be factored
into the final analysis. Secondly, as for the
nodel ing i s concerned, | believe -- and | believe that
the center agrees with us, that the approach is
reasonabl e, that DCE s approach is reasonable, and
that using all of the right kind of nodels, especially
the particle flowcode, which is a very powerful code
to be used to do sonme of the things that Mark
expl ained, and | think that the results that are shown
for reproducing in the |laboratory gives us a |ot of
confidence that it can be used for extrapol ati ng sone
of the repository conditions.

The next thing is that a | ot of progress
has been done going fromal nost no data to sone data
in the actual repository horizon, and not only in the
| aboratory, but in large sanples and so in situ
t esting.

But having said that, the one thing that
| would Iike to bring up here is that we are | ooki ng
at (inaudible) activity, which is such a |I|ow
probability even, but we take it seriously and take it
to the consequence to see what the consequences are.

It is a low probability, but a high
consequence type of situation; whereas, the drift

degradation is probably the opposite. It wll
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probably have a | ow consequence, but it is a high
probability in our view, conpared to the case
activities, whichis 10 to the mnus 6, and 10 to the
m nus 8.

Drift degradation and drift collapses is
probably one in some cases. | a not going to say that
all the repository would be collapsed in a hundred
years or 200 years, or any such predictions. But
during the licensing hearing sone experts will claim
that it is going to degrade fast, and some other
experts mght give their opinion saying that it wll
take a long timne.

It will beleft tothe licensing board to
make a decision on what exactly is going to happen.
So it will be afutile exercise inny viewto try to
argue who i s right, and what kind of a built-in factor
is to be used, and what will be the exact |oad that is
going to conme on the drip shield or the waste package,
and so forth.

I nstead, | think that you have to | ook at
the whole range of conditions that are possible,
i ncluding sone drifts being stable for a long tine,
and many drifts havi ng been degraded conpl etely within
t he period of 10,000 years.

And we have to look at its inpact using
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performance assessnent, and | think the right question
was asked by the Chairman. He asked what happens in
a thousand years, and that is the question that w ||
be asked at the |icensing hearing.

| do not think that there is any one
net hodol ogy or one nodel, or one test nethod, that can
be used to nmake the prediction accurately. So there
will be uncertainty, and taking that uncertainty into
account, how are we going to nmake the case.

So | think that the next step would be to
| ook at these possibilities and | ook at what happens
to the seepage, and what happens to the | oad on the
drip shield, and what happens to the potential
possi bl e transfer of loadif the drip shield coll apses
on top of the waste package and so forth.

And what are the inplications of
tenperature distribution in the (inaudible) as a
result of possible drift collapse. So ny opinion is
that the next step has to be taken, and it has to be
taken all the way through the performance assessnent.

And a denonstration has to be nade that
even the consequences are still wthin acceptable
[imts, and | think that is probably what our opinion
will continue to be, even after we review the AMR

al though sone details are to be worked out on the
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actual post-closure seismc |oads and other things.
| thank you for this opportunity.

CHAI RVAN GARRI CK:  Thank you very nuch,
Raj. There is a great deal of interest in this talk,
and we could go on for a long time, but we have
already invaded sonme of the tinme that we have
all ocated for interaction with stakehol ders.

It has becone sonewhat of a practice for
the conmittee to try and neet in Nevada once a year
and to each day that we are here to allow a certain
anount of time for citizens or whonever to make
comments, and we are going to do that now.

We have received requests fromtwo peopl e
to nmake comments. We urge the commentors to limt
their tine and generally wetry to followthe practice
of around 5 mnutes or |less for making any remarks.

Ther e may be ext enuati ng ci rcunst ances and
toallowfor nore tine, but that is the practice that
we like to follow. The two people we have heard from
are Dr. Jacob Paz, and Ral ph McCracken. So let's go
in that order. Please tell the recorder your full
nane and your affiliation.

DR.  PAZ: My nanme is Jacob Paz of
Envi ronnment al Services, I ncorporated, and | would |ike

to address the commttee on the i ssue of assessnent of
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(i naudi bl e) . I have provided you wth sone
professional literature, which | will send you nore.
| would like youtoreviewit, and make an appropri ate
recommendation to the NRC on this issue.

First of all, we have to | ook at what are
t he (i naudi bl e) in Nye County, and we have two i ssues
here. One is fromthe Nevada Test Site, and one is
t he cont am nati on fromr adi onucl i de, and m xtures, and
the second is the proposed high nuclear waste
repository at Yucca Muntain, which probably contain
heavy netal, particularly chrom um and nickel, and
vari ous ot her nuclides.

And this is the mjor source of
contam nants. The second issue, whichis arelatively
new issues, is the bystander effect, and the term
applies to a phenonenon when unirradi ated cel | s, near
dose irradiated cells, exhibit a response simlar
induced by the irradiation, such as (inaudible)
genesis, chronosone operation, (inaudible) cell
deat hs, and possi bl e cancer.

And the bystander effects has been
observed in one heat of one particle after two
(1 naudi bl e). And it is also observed after 35
generations in (inaudible) culture. This is just an

exanpl e to show you an apot hesi s of a bystander effect
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of other particles, and I amnot sure if it is one
heat, and you are going to see on the let,
particularly the red cell, is damaged by (i naudi bl e),
and normal (inaudible) which are (inaudible) cell
deat h.

And there is a nmagnitude of difference,
about 400 or 500 tinmes. One of the papers which you
have already submitted is (inaudible), which very
clearly stated that |low |evel chemcals and their
radi ati on present in the natural environment can al so
i nduce (inaudible) instability in cell and also
involved in the bystander effect, and in genera
instability, we are talking about chronosone
operation, and possible cancer.

| gave you a recent paper which was from
the EPA, and to summarize it, it is stated that the
exposure to | ower | evel of radiation and chem cal s may
enhance t he cancer potency, and particularly in Yucca
Mountain it is a very serious issue.

There are several potentials, and one is
transportation, and second, during construction,
interactions between the silicon and radian, and
possi bl e aeronautic (inaudible) in the literature
woul d surely increase the placidity, and carcinogen

and chronosone operation.
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The public at large, what is the real
ri sk, is unknown, and there is an issue, and this has
not been di scussed at all at the final environnental
statement. It mght be an issue.

And here is the sunmarized occupationa
protection (inaudible) during construction, and what
is the real health risk to the public is unknown.
This topic should have been discussed in the fina
envi ronnental inpact statement.

And finally the risk assessnent conflicts
with nature, and the current ri sk assessnent, whichis
based upon si ngl e chem cal or single radionuclide, is
scientifically inadequate, and shoul d be addressed by
ori gi nal research.

| have a debate with Yucca Mountain, and
| will continue this debate, and | provided a
publ i cati on which summari zes all these i ssues. Thank
you.

CHAI RMVAN  GARRI CK: Thank vyou. M.
McCr acken.

MR. MCCRACKEN: Thank you. What brought
nme here today was primarily the encl osure that was in
your packet yesterday regardi ng the Anagosta Vall ey
Bus Tour.

But since | amhere and saw a little of
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this, I have got 2 or 3 very brief conments on what |
have seen here today, and what | observed in the
tunnels with you yesterday.

It is very easy to -- and an old sales
techniqueis that if sonethingis wong, talk about it
a lot and then nove on to how it doesn't make any
di fference.

And | think that you were subjected to
sonme of that yesterday. They gave these pores in the
rocks a very fancy nane, |ithophysy, and the bottom
line is that there is a whol e bunch of pores in that
nount ai n t hat you are busy drilling hol es through, and
connecting those pores.

And just keep that in mnd when you are
| ooking at all of this, that you have got a porous
nountain, a |leaky nmountain, that you are trying to
store sonmething for a very long termin.

One of the questions that | have not heard
answered i s howdid that chlorine atomthat was fairly
rare in this world until the atomc testing in the
South Pacific, howdid it in less than 60 years get
into the center of this nountain?

Chlorine 36, how did it get into the
m ddl e of this nmountain? Wy was it found when they

wer e boring these tunnels and testing the sides of the
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walls, andit is water carried. It just didn't happen
t here.

| ask you to keep those things in mnd,
t hat somehow this mountain is a lot wetter, or has
been a lot wetter, or can be a lot wetter than it is
ri ght now

Okay. Enough on that. Do you happen to
have t hat package fromyesterday with you? No? Okay.
W will take it from the top then. The kind of

appendi x that was added to the package that you were

presented with was actually witten in 1991. It was
publ i shed in 2000. Well, in 1999 is when it was
witten.

It was published some 26 nonths later. It

was witten in August of '99, and was conpl eted, and
it was published in Cctober of 2001. So, 26 nonths
| ater.

Qoviously, the data has described the
communi ty, and it changes over two years, and then by
putting a cover sheet and a date on it, | think that
it was neant to be presented to you as howthings are
t oday.

Well, things have changed radically in
sone areas of the valley since this package was put

together. One thing in particular that junps out in
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my mndis that thereis onthe | ast page there, where
it talks about wells in operation. There is 130
wel | s.

Wll, | nmde a 2 mnute call to the
Sout hern Nevada O fice of the State Water Engi neer,
and he says, oh, no, there is close to 400 domestic
wel I s and probably anot her 150 or so permtted wells.

There is -- and in here it tal ks about 200
days of grow ng. Well, that is not so. W have
cl oser to 270 growi ng days per year. W are limted
in the nonths of Decenber, January, and February.
Those are the nonths where you really can't grow
anyt hi ng here.

W also have the dairy that is present
now, and things have changed since 1999. W have
approximately -- | talked to the manager of the dairy
t oday, and we have 8,600 m | ki ng head, and the dairy
al one farnms 2,000 acres.

Inthis fact sheet, you are presented wi th
the fact that there are probably 2,000 acres that are
farmable. Well, the dairy does not do all the farm ng
in the valley.

The one ranch that you visited yesterday
wWith sone size to it, the TNT Ranch, he says that he

has got 900 tillable acres with water rights, and the
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TNT Ranch does not sublet any of their fields to the
dairy.

What | would i ke youto dois to consider
asking for sone nore recent data, in terms of
particularly the physical characteristics of the
cultural aspects of the Anagosta Valley when you
consider that into the rest of your decisions.

So | hope that you understand what | am
trying to say, is that you have got some old
i nformati on being presented currently. | aml ooking
at ny sheet here, and sone of these coments are a
l[ittle bit out of order, but I hope you w || bear with
ne.

| checked with our local well driller.
They have drilled 22 wells alone this year, and they
have another five under contract before the end of
Decenber .

| think Mark was tal king about caves.
Well, nost of the caves that | have run into in terns
of just watching t.v. and bei ng educated, and so on,
nost caves, and the formation of caves, are water
rel at ed.

And the coarsing of the water wears away
the soft stuff and |eaves the hard stuff, and of

course your caves tend to last for a long tine. But
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al so what is along tinme and what is a short tinme, and
what is a nmediumtine.

And in his presentations | did not get any
sense of what he considered a short term Is it 1
year, or 5 years, or 10 years, a hundred years, a
t housand years? What is nmediumtinme, and what is a
short tine, and what is alongtine. It is just near
termand short term Wat does that nean?

And wi thout being delineated, | am not
confident that you are thinking the sane thing that he
i s t hi nki ng when he says | ong termand short term and
t hat kind of term nology. Thank you for your tine.

CHAI RVAN GARRI CK:  Thank you. Any ot her
comments? Whuld anybody like to nmake a point? Yes?

DR. PAZ: Just one nore point about the
el evated tenperature effect. First of all, for how
many years are you goi ng to see 200 degrees centi grade
el evated tenperature. Second, howit will affect the
zero life matrix, and when it is cooler, and will it
increase the fractures in the long term

This is a very i nportant question because
it wll affect the absorption of the nmetals and the
radi onucl ides, and the last is that there should be a
full large scale study on the inpact of (inaudible)

absor pti on of heavy netal s and radi onucl i des, and hi gh
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tenperature and | ow tenperature. That's all.

CHAI RMVAN GARRI CK:  Thank you. Ch, yes.
Judy.

M5. TREI CHEL: Judy Treichel, Nevada
Nucl ear Waste Task Force. | just have two things. |
think that you need to request from DCE that you get
an absol ute answer on the aircraft thing.

That is sonmething that is inportant to
Nevadans, because we all know people if we have been
here a while, and we |ive in Las Vegas, we know peopl e
who work at Nellis, and we know about people and
pilots that are involved at Nellis tal k about things
that go on there, and sone of the surprising and
rat her scary stuff.

But | think that you need to know whet her
or not the Air Force did indeed declare a no-fly zone,
or has volunteered to do so, or if in fact their
activities are going to be increasing, and making
t hi ngs wor se.

On the one hand, we heard that it may be
sonmething that may be |ess risky, and on the other
hand, it may be nore risky. The other thing that |
would Iike to find, and | have asked for this before,
but | have never gotten it, was what the performnce

confirmation programis.
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There was a site investigation program a
site research program that ended with a site
reconmendat i on. There was al so supposed to be a
performance confirmation programthat was laid out.
VWhat we are seeing now is that there seens to be a
basket .

And when things don't get done in time or
the schedule gets in the way, they get called, and
there is just a new label put on it, and it is
confirmation work.

And that should have been defined
bef orehand and it is should be defined now, and not
just a basket that is a catch-all for stuff that
didn't fit.

CHAl RVAN GARRI CK:  Thank you. | think
that there was a coment over here somewhere. Ckay.
Well, this has been a very constructive day in ny
opi nion, and | amsure in the commttee's opinion, and
we have a long day tonorrow to | ook forward to, and
with that, | think we will adjourn.

(Wher eupon, at 6:10 p. m, the neeting was
adjourned, to reconvene at 8:30 a.m, on Thursday,

Novenber 20, 2003.)
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