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P-ROCEEDI-NGS
(10: 04 a.m)

CHAI RVAN RYAN: The neeting will cone to
or der.

This is the first day of the 174th neeting
of the Advisory Comrittee on Nuclear Waste. During
today's neeting, the Commttee wll consider the
following: an update on status of the seisnic design
basi s and net hodol ogy of the NRC perspective, results
fromthe liquid radioactive rel ease |essons | earned
task force, and preparation for the neeting with the
NRC Commi ssi oners schedul ed for Decenber.

This neeting is being conducted in
accordance with the provisions of the Federal Advisory
Commttee Act. Antonio Dias is the Designated Federa
Oficial for today's session.

We have received no witten conments or
requests for tine to nake oral statenents fromnenbers
of the public regarding today's sessions. Should
anyone wi sh to address the Conmittee, pl ease make your
wi shes known to one of the Conmttee staff.

It is requested that the speakers use one
of the mcrophones, identify thenmselves, and speak
with sufficient clarity and volune so they can be

readily heard. |It's also requested that if you have
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cell phones or pagers that you kindly turn them off.

"1l begin with sonme itens of current
interest. M. Christopher Brown, sitting to ny left,
joined the ACNWin Cctober. Chris, welcone.

MR. BROMN: Thank you.

CHAI RVAN RYAN: He began his enpl oynent at
the NRC in 1996 as a Mechanical Engineer in the
Di vision of Industrial and Medical Nuclear Safety in
the O fice of Nuclear Materials Safety and Saf eguards
where he perforned seal ed source and device revi ews.
In 1998, he joined the Spent Fuel Project Ofice as a
Mat eri al s Engi neer where he perforned materials and
contai nment reviews for dry cask storage systens and
transportati on packages.

M. Brown has al so had the opportunity to
rotate to the Division of Reactor Safety Systens in
the Ofice of Nuclear Reactor Regulation to further
devel op his expertise in the fuel area. M. Brown
holds an A.B.S. in Engineering Physics from Mrgan
State University and an MS. in Material Science and
Engi neering fromthe University of Maryl and.

He cones to wus wth an excellent
background that conplenents the skills of the staff
very well. And, Chris, we welcone you to the ACNW and

| ook -- hope this is as inportant to your career as
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the rest of your experiences.

MR. BROMN: Thank you.

CHAI RVAN RYAN: Wl cone. Thank you.
Wthout further ado, we'll turn to the agenda. And
shortly Bill Honze will take over on the Update of
Status of Seism c Design Bases and Met hodol ogy: The
NRC Perspective. But, first, we'll ask our
partici pants on the tel ephone to identify thensel ves
and their organizations.

MR. HARDY: This is Geg Hardy fromAries
Cor por ati on.

MR KESSLER: John Kessler fromElectric
Power Research Institute.

CHAI RVAN RYAN: Ckay. GCentlenen, wel cone
to the neeting. W're thrilled to have you
partici pate by tel ephone. Again, if |I could ask you
both to put your phones on nute. That way you can
hear us and we can hear you if you -- when we get to
corments or questions, we'll certainly ask you
specifically, so that you can offer any questions or
comment you might care to offer.

Wt hout further ado, I'Il turn the nmeeting
over to Professor Hinze.

MEMBER HI NZE: Thank you. Dr. Ryan.

Sei sm c i ssues conti nue to be of interest
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to us as they pertain to Yucca Muwuntain, and this is
certainly true in the pre-closure area. W have been
| ooking forward to a presentation fromthe NMSS st af f
regardi ng their seisnm c design nethodol ogy that they
have devel oped and a perfornmance denonstration.

W have with us today Mysore Nataraja and
Mahendra Shah. Raj, | believe you' re going to start.
And with that, welcone to the Committee. W're
| ooking forward to this with great anticipation.

MR. NATARAJA: Hello. |If | succeed in
starting this one, | think it should be okay.

Good norning, everybody. |1'm Mysore
Nataraja, and | think that | can see here at |east

three or four faces who have been on this seisnmc

issue as long as | have been. | think one of themis
Dr. Hinze, | think, and John Stamatakos from the
Center. 1'd like to recognize John. He has been

i nstrument al in devel opi ng our staff positions, and he
has been involved in the review of DOE's work for a
| ong tine.

This norning the purpose of our
presentation is to brief the Conmttee on the status
of seismc design nethodology in the context of
pre-cl osure safety assessnent requirenments in 10 CFR

563. And | would also |like to enphasize the fact that
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we are only going to tal k about pre-cl osure today, and
sorme of the issues of post-closure m ght be di scussed
at a later stage.

kay. I'mstill on slide 2.

Al right. Wat we'd like to do today is
-- this presentation is organized in two parts. |'m
going to go first, as you know, and then followed by
nmy col | eague, Dr. Mahendra Shaw, who will go into some
of the specific details of the interimstaff gui dance
that's related to this particul ar topic.

|"'m going to be briefly providing somne
background on the issue of seism c and performance
denonstrati on nethodology. | will also describe DOE s
approach and the staff review of DOE s approach and
the staff actions that we took after review ng DOE s
proposals. And | will go into sone details about the
f eedback that we gave to DOE, and after mny background
presentation Mahendra will take over and tal k about
the -- sonme of the details of the nethodol ogy that we
have devel oped as guidance by the staff to review
DCE' s license application and this topic.

Next one, pl ease.

W have three purposes for the briefing
this norning, and the nost inportant thing is for us

to explain what role the design plays in the
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denonstrati on of performance requirenents as defined
in PCSA for Part 63. 1In other words, how t he design
is a starting point and we do not have specific
requi renents for design itself.

And then, | will go into sonme details of
what DCE proposed, and, finally, I'll give the status
of where we are and what are sone of the specific
di scussions that took place between NRC staff and the
DCE during sone technical exchange that we had in
June.

Specifically, we w Il discuss sone details
of the analyses that are needed for calculating the
probability of occurrence of event sequences for
categori zing the event sequences as category 1, as
category 2, or beyond category 2, as required in the
regul ation. And then, we will talk about our
net hodol ogy for the guidance that we have devel oped
for you in the seismc design in the context of PCSA

kay. Let nme go to slide 4.

MEMBER HHNZE: Raj, |I'mgoing to interrupt
you for just a nmonent, if | mght.

MR. NATARAJA: Sure.

MEMBER HI NZE: Coul d you explain to us the
category 1 and category 2 and howthat relates to the

10® for the post-closure? | think that woul d be
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hel pful as an introduction to your material.

MR. NATARAJA: Ckay. That will come up
when we tal k about the | SG

MEMBER HI NZE: Al right. Okay, fine.

MR NATARAJA: But the 10, does not play
any role here in pre-closure.

MEMBER HI NZE: Right, right. That's the
poi nt .

MR. NATARAJA: Right. Ckay. There is a
| ot of history and background, as | nentioned, for
this particular topic. And very early in the pre-
licensing stage both DOE and NRC staff realized that
seismc issue nmust be dealt with at an early stage,
sinply because we have a lot of seismc |icensing
hi story which will inpact the way in which we do the
revi ews.

So DCE and NRC discussed this issue
several tines, and DOE decided that they woul d attack
this particular topic by witing a topical report.
And as you know, that when a |licensee wites a topical
report the staff can review the topical report in
advance and wite a safety eval uati on, and that safety
eval uation can be -- can becone a part of the
licensing review |l ater on.

I n ot her words, we won't be going into the
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details of the reviewduring |icensing, since we wll
have conpl eted that during pre-licensing. But we wll
reference the topical report in the |icense
application. In other words, DOE will reference the
topical report, and NRC will take the SER that is
witten and nake it part of the overall SER that wll
be witten for the license application.

That is the intent, and we had several
di scussi ons, devel oped outlines, and then the standard
format and content, and staff al so devel oped a revi ew
plan for the topical reports. And that was a pretty
| ong process. And soon DCE realized that the topic
was pretty vol um nous, so as they started devel opi ng
the outline it becanme evident that it wll be
difficult to deal with the entire topic of interest.

So they decided to spread it into three
parts, and the STR-1 -- when | say "STR' it is seism¢c¢
topical report, the first one would deal with the
hazard assessnent net hodol ogy, STR-2 about the design
net hodol ogy, and the STR-3 would sinply be a
conpilation of all the inputs that will be used for
test velocity, acceleration, response tinme, and so on
and so forth, for the design as well as input for the
per formance assessnent for the post-closure. Al of

that will be dealt with under STR-3.
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However, it so happened that DCE did not
conplete all the three topical reports. So | have to
tell you that we do not have a safety evaluation
report on this issue, because the staff said that
unl ess we have all the three witten by DCE and
reviewed by staff we will not be able to conplete the
SER. So we will only talk about STR-1 and STR-2.

Pl ease give nme the next one, please.

So STR-1, which deals with the hazard
assessment, DCE -- when it says STR- 2, | want to bring
it to your attention that it is not topical report 2
in terms of STRs, the seismc topical report series.
It only means that it is the second topical report DOE
wote, the first one being on the erosion issue. So
many peopl e have confused t he nunbering systens. |'m
just making it clear that the TR-002 is basically
seismc topical report 1.

And as you can see, it had arevision O in
1994 and a revision 1 in 1997. And DCE did anot her
study called the Probabilistic Seismc Hazard
Assessnent, and for short PSHA, and they conducted an
expert elicitation using the procedures that have been
devel oped by NRC.

There is a staff technical position howto

conduct a seismic -- any expert elicitation process.
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And the staff reviewed both of them and found the

nmet hodol ogy to be acceptable to us, and the staff

reviewis our docunent dating the IRSR It is one of
the NUREGs. | think it's -- it conmes in the next
sli de.

Next slide, please.

Okay. The second of the series, STR-2, is
a topical report. It says 003, but it is STR 2. And
that dealt with the pre-closure assessment design
net hodol ogy. | would like -- before | get into this,
| want to say one thing here, that we still have sone
guestions about the hazard curve itself and its
ext ensi on beyond assessnment probability val ue, because
the expert elicitation was |linmted to devel oping a
hazard curve for the pre-closure design, didn't go far
enough.

And DOE is still working on that, and NRC
staff and DOE are in consultation with each other.
And we are following this issue, and we have sone
guestions about how to cut off the -- how to extend
the hazard curve to 10°® probability values. That's
a discussion that we probably will have sone other
time with you, although sone of it m ght have sone
i npact on the pre-closure design curve al so.

The topical report 2 had revision O,
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revision 1, and revision 2, until 1997, and all those
were based on the requirenments spelled out in 10 CFR
Part 60. In other words, there was a very specific

determnistic criteria spelled out in Part 60 sinmlar
to what it is in Part 50 and 72 and ot hers.

So the topical report was based on
determnistic criteria, and then later on the next
revision, revision 3, that came in 2004 was DOCE' s
attenpt to address the risk-inforned, performance-
based requirements of Part 63. So although there is
a lot of history up to revision 2, we have to just
forget that and only deal with the revision 3 of
COct ober 2004.

So when we reviewed the topical report,
DCE' s topical report, revision 3, addressing the ri sk-
i nfornmed, performance-based requirenments of Part 63,
staff had a nunber of questions, and DOE produced a
letter alnost like a letter report which tried to
answer sonme of the questions raised by the staff.

So today we are dealing with the current
status of DOE's proposal will be based on revision 3
of the topical report 2004, Cctober 2004, plus sone of
the clarifications given in the letter of August 25,
2005.

Next slide, please.
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Okay. Now, briefly, what did DOE propose?

Taking the letter and the topical report together,
essentially DCE' s appr oach for neet i ng t he
per f or mance- based requirenents of Part 63 consist of
two things. One is the design bases, and a seismc
mar gi ns anal ysis. And the design bases -- design
basis ground notion 1, and design basis ground
notion 2, to correspond to category 1, seismc
category 1 and seismic category 2, structures,
systens, conponents, which Mhendra is going to
di scuss in detail |ater on.

And the criteria that were proposed -- the
design criteria woul d be fromNUREG 0800. That is the
one that is used for Part 50 nucl ear powerplants -- in
ot her words, elastic, determnistic criteria and two
design bases notions corresponding to seisnc
category 1 and seisnmc category 2. Essentially, in
sinmpl e words, those two uprates will correspond to a
1,000-year return period and a 2,000-year return
period uprates.

And the way in which they would
denonstrate conpliance with performance requirenents
will be to conduct a seismc margi ns assessment using
SMA et hodol ogi es, the standard net hodol ogy t hat has

been used in the past for the IPEEE. And you w ||
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require anot her ground notion there, which is called
t he beyond desi gn basis -- BDBGM That ground notion
is approximately simlar to a safe shutdown uprate for
t he nucl ear powerplant, |ike 10, 000-year uprate.

Next slide, please.

So once we cane to this stage when we had
DCE' s proposal, then we have a nunber of interactions
with Departnment of Energy. W had di scussions on
t el ephone, we had, you know, onsite representatives at
the office, discussions with the Departnment of Energy,
and we asked a nunber of questions and sought
clarifications.

Based on our understanding, then we had a
wor kshop, which | have not nentioned here. W had a
t hree- day workshop in Rockville where all the experts
fromthe Center and the NRC staff got together and
went over the entire history of the seismc topic,
what has been to date, and what were sone of the
difficult points there, because everybody was t hi nki ng
still in ternms of the determnistic criteria from
Part 60.

It was very difficult to nove fromthe
determnistic criteria to the performnce-based
requi renents, and we have to start thinking in a

totally different fashion, not confuse ourselves with
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design requirenents. And that took a long tinme, both
for DOE as well as for our own staff nmenbers.

| think during that -- the workshop you
were all finally -- the debate had been di scussed and
it was a pretty intense interaction anongst oursel ves.
Then, it becane very clear to us, howis it that --
what should DOE do to denonstrate conpliance? And
what should staff do to review their denonstration?

And t hat's what we provi ded as feedback to
DCE in a letter January 24, 2006, which you probably
have all seen. And then, follow ng that we had the
techni cal exchange in June of 2006. And whatever we
di scussed at that tinme, Departnment of Energy is in
conpl ete agreenent with the positions taken by the
staff at that time, and that's all docunented.

And based on -- at that tinme, we had a
draft interim staff guidance. The ISGis not a
requi renent for DOE, but it is a staff guidance for us
to conduct the reviews. And that went into public
corments, and then we received public coments,
addressed all the comments, and nowthe 1SG-- it went
public final Septenber 29th, the contents of which
will be the thene of the next presentation.

Next slide, please.

So before | conclude, | would like to
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reiterate and summari ze once again here what was our
nessage to DOE in our letter, as well as in our
di scussions during technical exchange. Basically,
what we said to DOE was t he desi gn basis ground notion
and the design criteria that they proposed, simlar to
the elastic criteria from 0800 and the design basis
notions that they selected for the starting of the
desi gn process, which is like a 2,000-year uprate,
simlar to PFS, etcetera. W said it's consistent
with practice, and it is a good starting point.

But we had a problemwith the -- we didn't
have a problem with the SMA process, but we had a
problem with DOE assuming that by doing a seismc
mar gi ns assessnent they woul d be neeting the i ntent of
Part 63 requirenments, because the requirenments of
Part 63 are very specifically defined under PCSA
secti on.

What it requires is that you have a
design, you take the design and develop your
seismcally-initiated event s, cal cul ate t he
probabilities of the event sequence, and you take it
up to 10° and denobnstrate that the perfornmance
requirenents are met. |If not, go denonstrate that you
can do a consequence analysis and show that the

consequences are within acceptable regulatory limts,
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which is 5 renms of dose at 11 kilonmeters for a
hypot heti cal individual in the category 2.

So dose requirenments woul d not have been
shown by just conducting a seism c nargins anal ysis
al one. That was the nessage that we gave.

Next slide, please.

And, essentially, we alsotriedto explain
to themin our discussions that there is a net hodol ogy
that is well developed and accepted, and it is
becom ng a st andard net hodol ogy, the ASCE 43- 05, which
can be used in which you take the entire hazard code
of the -- the seismc hazard code devel oped on the
basis of the site characteristics, and take the
fragility curve from the structures, syst ens,
conmponents, integrate the two, and come up with the
probability of failure for the seisnm c event sequence,
which, again, is going to be a topic of further
di scussi on.

So we gave the details and said that this
is how we are going to look at the perfornmance
denonstration submitted by DOE, and DCE seened to be
perfectly happy with the outconme of the technica
exchange.

And | think, in conclusion, in sumrmary

what | would like to say is that with a ot of hard
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work on the part of the staff, and with the diligent
interactions and a |ot of patient exchanges, we are
finally able to come up with an understandi ng of how
we can take the design requirenments, design criteria,
desi gn bases, and denonstrate performance, which is
what is needed in Part 63, which is something new

W don't have too nuch of an experience
with that other than Part 70 MOX. But, again, the
requi renents there are not well defined |ike what we
have in PCSA requirenents.

So this is where we are. This is the
status of the seismc design nmethodology in the
context of PCSA requirenments. And sone of the
guestions that still are pending are with the hazard
curve extension to post-closure performance inputs.

What | can do is | can take questions at
this stage for this part, or wait until Mhendra's
presentation, which will gointo the | SGdetails, and
then we can take questions. 1It's your choice.

MEMBER H NZE:  Wel |, unless there are sone
pressing questions by the Commttee, |'d suggest we
nove on and then take them all at one tinme, because
they really will feed into each other.

MR. NATARAJA: Thank you very mnuch.

MEMBER HI NZE: Thank you.
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DR. SHAH. Good norning, everybody. The
purpose of ny presentation is to provide an overvi ew
of 1SG 01, which was issued on Septenber 29th, after
we had --

MEMBER HI NZE: Could you nove your
m crophone just a little bit up, or turn it on, or
make sure it's cooking? There you go. Down just a
little.

DR. SHAH. Can you hear now?

MEMBER HI NZE: Thank you.

DR. SHAH. (Okay. Just to repeat, the
pur pose of ny presentation is to give an overvi ew of
t he hi gh-1evel waste repository site, HLWRS-1 SG 01, on
the subject of the staff review nmethodol ogy for
seismcally-initiated event sequences, which was
i ssued on Septenber 29th of this year.

After we have considered the public
coorments from various organizations, governnment
organi zati ons, conm ttee organi zati ons, DOE, NElI, very
carefully, and then responded to those comments and
made changes to the |SG

The reason we decided to wite an | SG as
Raj nmentioned, that what DOE had proposed was not
addressing the i ssue of conpliance with regul ati ons of

Part 63, which requires denonstration of performance
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of structures and not just the design. They have a
design basis which is -- as was di scussed earlier for
category 2 are the BDBGW 2 event sequences where the
-- it's a defined regulation, but the potential for
release -- it's based on the dose release. It would
be higher than 15 millirem

And for those structures, systens, and
conmponents which are required to maintain the -- or
neet the dose performance requirenments of 5 remat the
boundary, they have to be designed to a higher |evel
eart hquake, which is the 2,000-year return period
And t he reason they chose 2,000 years is based on the
ECP facility, because they are conparing that with an
ECP facility, which is Part 72.

So that is the design basis, which seens
reasonable. But seismic margin assessnent, their
intent was to denonstrate that the performance of the
structures is sufficient. The probability of failure
at that value, which is 10, 000-year design basis, is
about two tines the design basis of 2,000-year
eart hquake. That probability of failure would be
about 1 percent.

This was the procedure used in review ng
t he al ready-1i censed nucl ear powerpl ants during | PEEE

programto denonstrate that the designs have margins.
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But the regulations are very specific as far as
denonstrating performance -- Part 63 regul ations, |
mean. And that's why we need -- we had to | ook at the
-- what is the -- how they can denonstrate or how we
can revi ew what DCE woul d provide |later on during the
license applications to conply with regul ations. And
that is the reason we decided to wite an | SG

So let ne first discuss, then, the
regul ati ons.

Next slide, please.

10 CFR 63.11(a)(B)(i) is for category 1
event sequences, and they are defined as those that
are expected to occur one or nore tinmes before
permanent closure of the geological repository
operations facility.

63.11(b)(2) is for <category 2 event
sequences. Category 2 event sequences are those that
are likely to occur, 1 in 10,000 during the -- before
t he permanent cl osure, which could be as high as 100
years. So on an annual basis, then, the standard is
10°* divided 10% If you assunme 100-year pre-closure
period, you get 10°® per year frequency of this event.

And nostly we are concerned about
category 2 event sequences in this | SG because that

is the area where we need to make sure that
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performance is denonstrated. And then, there are
corresponding dose performance requirenents for
category 1 event sequences and category 2 event
sequences, which is -- for category 2 it's 5 rem at
the end of the boundary for public.

Next slide, please.

Now, let's see what category event
sequence -- first, before | go into this, category
event -- how do you define the category of a --
category event -- category of event sequences? You

had to identify the hazards which could occur, and
t hen what coul d happen to the structures, systens, and
conmponents, and t he event sequences whi ch coul d occur?
So it could be one or nore conponents or structures,
systens, and conponents, inthat event sequence, which
could release -- could lead to the release of
radi oactivity.

So the design has to be such that the
probability of such an event, if you want rel ease --
you can design -- you can allow the structures,
systens, and conmponents to fail, and cal cul ate the
dose, or you can nmke the conponents, the SSCs,
structures, systens, and conponents, strong enough,
robust enough, so that it will not fail.

The probability of failure will be 10°
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per year, not just the conponent, but the event
sequence. So that includes the hazard, in this
particular case seismic hazard probability of
exceedance, and integration with whatever structure
capacity, which 1 will be discussing in afewmn nutes.

So keep that in mnd, that it's not just
the SSC failure probability, but it's in conbination
wi th the hazard probability. So it's a combination of
fragility and the probability of exceedance of seismc
hazard. And that's what we had to define, that beyond
category 2, if you want to -- this SSC not to fail
That's the thing to keep in m nd.

Now, this just lists the Yucca Muntain,
| SG suppl enents, the current staff guidelines, which
is in the Yucca Muntain review plan, NUREG 1804,
revision 2. So this just lists them And we have in
| SG specific sections which are revised, and specific
wor di ng, so when you want to -- you can incorporate
the letter, if necessary, and it can be revised very
directly, without further work.

Next slide, please.

So in order to determine this event
sequence probability of occurrence on an annual basis
or frequency, you need to have a seisnm c hazard curve,

which is defined for pre-closure facility, whichis at
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a surface of the ground. And then, the fragility
curve and SSC ITS, which ITS is inmportant to safety.

Those structures, systens, and conponents
which are required -- relied on to ensure that the --
rel ease of the dose performance requires math. Only
t hose SSCs have to have this eval uation performnce.

And t hen, these two can be conbi ned to get
a probability of failure of an SSCITS to conpute the
event sequence, and then to get the event seguence
probability of occurrence or the frequency to
categori ze whether it's category 2 event sequence with
10°° per year or beyond category 2. If you showit to
beyond category 2, then you don't have to do dose
per f ormance eval uati on

And t he nmet hodol ogy is available. It has
been used recently in ASCE 43-05, which spells out
exactly how to do this calculation.

Next slide, please.

The hazard curve didn't show up. Ckay.

Sorry.
Do the printed copi es have hazard curves?
MEMBER HI NZE:  Yes.
DR. SHAH. (Okay. The hazard curve is just
the -- showing the probability of exceedance on the

vertical curve at acceleration or any other down

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

28

notion paraneter. The one | have on the slide is
extra spectral acceleration at a specific frequency,
which could be 1, 2.5, 5, 10, or peak ground
accel eration.

And this one shows an exanple of a
fragility curve, which shows the -- if you have a 5g
probability of failure it's a conmunity probability
distribution function. It's -- .2 is the probability
of failure. And this can then be conbined to get --
the process is called convolution to get the
probability of failure.

Next slide, please.

The devel opnent -- hazar d curve
devel opnent, Raj tal ked about earlier is -- described
briefly the fragility curve devel opnment. It can be
devel oped using -- you've got to have functi onal

requi renents, what is a failure definition, and then
devel op what is the probability of failure. So it
could be different depending on the function of a
system whether it's -- it can be fornmed to the extent
what ever -- you've got to define what is a failure
criteria at a particular hazard |evel.

The 1l og-normal distribution is normally
used for the fragility curve. It has found to be a

reasonabl e approximation. This is a density --
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probability density function. And then, the fragility
curve for an SSC can be devel oped usi ng anot her mnet hod
like Monte Carlo where you vary the properties and
trend themusing Monte Carlo nmethod. O you can use
a sinplified method, which is outlined in the EPR
docunent, or any other nmethod that nay capture
appropriately the uncertainty and the variability of

t he capacity.

So one coul d use any one of these nethods
to develop the fragility curve for a structure,
system or conponent.

Next slide, please.

Now, but after you find out that the P-is
less than 1 in 10,000 during the pre-closure period,
then the event sequence would be a beyond category 2
event sequence, and you don't have to go into dose
cal cul ations or nodification of design, whatever, to
bring it beyond category 2 event sequence.

Next slide, please.

If, however, P or the probability of
failure for an individual SSC is -- this is just a
screening criteria. You don't have to use an
i ndi vidual SSC. You can use a nunber of SSCs in an
event sequence, which will be the next step. But this

like a screening to start with this approach. You can
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just say -- all ny SSCs in the event -- event sequence
have a probability of failure |l ess than 1 in 10,000 or
10°® per year, assuming a pre-closure period of 100
years.

Then, you don't have to worry about that
event sequence, because you know that the |ikelihood
of such an event is -- it's very | ow based on the
definitions in Part 63. |If, however, any one of the
SSCs exceeds this standard of 10° per year, then you
can consi der a conbi nati on of these SSCs to determ ne
the probability of failure, because both of them or
t hree of them what ever nunbers you have, have to fai
in order to have this event sequence exceed the 10°°
per year.

So you can conbine the two or three, the
nunber of SSCs, to deternmine the probability of event
sequence -- occurrence of event sequence or frequency
on an annual basis, and then show that it's beyond
category 2. If, however, you always have a choice --
optionif you don't want to do anythi ng you can al ways
deterni ne t he dose consequence and showthat it's | ess
than the dose limts in 10 CFR 63. 11(b)(2).

This shows the process in a flow chart
format, |ike seismc hazard curve and this fragility

curve are conbined to get seismcally -- probability
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of failure in seismcally-initiated event sequences.
And then, if event sequence frequency is less than 1
in 10,000, then you conply with it.

If it is nore, then -- then you can either
do dose consequence, if it is less than category 2
[imt dose -- which | just nentioned, thenit conplies
withit. If it is not, then you can either nodify the
design in order to recal culate the whol e process
again. So it's an iterative process which has to be
done at -- before or during the design of this
facility. So this just shows it in a very sinple
format the process which is used in the | SG

ISG also has two appendices, which
descri bes with exanpl e -- provides exanples. | assune
you have copies of the | SG which gives an exanpl e of
how t he process worKks.

Next slide, please.

To summarize, the interimstaff guidance
provides guidance to the staff on the review
nmet hodol ogy, as | nentioned earlier, and the
net hodol ogy is consistent with the industry standard
ASCE 43-05 as far as deternmining the performance and
t he event sequence probabilities, and was used in a
m xed oxide fuel fabrication facility in South

Car ol i na.

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

32

Part 70 does not have the specific
thresholds |ike what Part 63 has, based on sone
judgnment. They did that evaluation to denonstrate
that probability of such an event occurring is between
10° and 10° per vyear.

But they don't have the threshold so they
can make engi neering judgnment. Right here, in Part
63, there are specific thresholds we had to neet as
far as category event sequences.

I think that concludes ny fornal
presentation. 1'd be willing to -- we'll be willing
to take an questions you nay have.

MEMBER HI NZE: Thank you very nuch, Dr.
Shah.

We'll ask the Conmttee for their
guestions first, starting with you, Allen. Any
concerns, questions?

VI CE CHAI RVAN CRCOFF: | 've got a question.
|"mnot quite sure howto articulate it. But as |
under stand your going through this, there is sort of
aless than 1 in 10,000 frequency criterion that, you
know, if you neet it you get the check mark. G ven
that, | don't see where the category 1 events that you
introduced earlier fit in.

They seemt o be hi gher probability events,
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what | under st ood was expected to happen in 100 years,
and | sort of assumed fromthat their higher
probability but | ower magni tude. So where woul d t hey
make any difference? Were do they cone into this
whol e t hing?

DR. SHAH: | think category event sequence
-- category 1 event sequences, as far as neeting the
per formance requirenments, should not be a problemif
you nmeet category 2 requirenents.

VI CE CHAI RMAN CROFF: Wiy is it even in
t he regul ati on?

DR SHAH: Well, there are other events
other than seismc and hazard which could be
category 1 event sequences.

VI CE CHAI RVAN CROFF: Onh. This covers
nore than just seismc, you' re saying.

DR. SHAH. Right.

VI CE CHAI RMAN CROFF: Oh, okay. kay,

t hanks.

MEMBER HI NZE: Dr. Ryan?

MR. NATARAJA: Also, the category 1 is for
normal operations, and the focus there is worker
safety. In category 2, we are nore concerned about
the public safety. That's the nmain distinction for

sei sm c design

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

34
VI CE CHAI RVAN CROFF: Okay. Thanks.

CHAI RMAN RYAN: No questions, Bill. Thank
you.

MEMBER HI NZE: Dr. Wi ner.

MEMBER WEINER: | have a nunber of
guestions. How do you incorporate uncertainty in your
fragility curves? 1In other words, do you run a --
have a series of fragility curves and you sanple on

those with Monte Carlo sanpling? Could you describe

t hat ?

DR. SHAH. Well, yes, you do consider
t hese uncertainties in devel oping nean -- | mean, 95
per cent confi dence, 5 percent, and different

percentage fractiles. And then, you take the nean
fragility curve as far as the conputations here are
concerned. So we're you're tal king about nean
fragility curves.

MEMBER VEINER: Yes. |I'm-- ny question
is: how do you get there?

DR. SHAH: Okay. You can use a Mnte
Carlo -- you're tal king about Monte Carl o anal ysis?

MEMBER VEI NER:  Yes.

DR. SHAH. You can have the properties,
like the strength is governed by steel property, let's

say, the yield point of the material. So you have the
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properties which woul d be 5 percent confidence | evel,
the distribution function, so you use dose in order to
sanple --

MEMBER VEI NER:  Ckay.

DR SHAH: -- the Monte Carlo.

MEMBER WEINER: Yes, that's what |
t hought. What are the steps that get you fromthe
seismc event, if you will, to a dose? |In other
wor ds, what assunptions are you making to get to the
dose? Wat -- how does the rel ease -- you know, what
is the rel ease? Wat -- how do you get there?

DR. SHAH. Suppose during a seismc event
the structure fails.

MEMBER VEI NER:  Yes.

DR. SHAH. And then, the second thing,
what happens after the structure fails? WII the
wast e package or the canister where the fuel is, wll
the canister fail or not? |If the canister fails, then
even the structural may have failed conpletely, is it
going to just crunble into pieces, or it will have
some -- because of cracking, you know, of the
structures it's going to have |less resistance to the
radi oactivity release, less shielding. So those
t hi ngs have to be consi der ed.

But the inportant thing is if the waste
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package or the canister can be shown to survive, and
there is no release, then it doesn't matter.

MEMBER WVEI NER: But suppose you get --
first of all, do you just assune one waste package is
affected, or do you -- is there sonme range of waste
packages that you assune?

DR. SHAH. You have to consider all the
canisters or the fuel canisters, which are -- which
are there, or could be there during the nornal
oper ati on.

MEMBER VEEI NER:  And t hen, do you nake sone
assunptions about how the material that's released
noves in the environnment?

DR. SHAH: Yes. You're talking about the
dose --

MEMBER VEI NER:  Yes.

DR SHAH. |I'mnot famliar with those
requi renents.

MR. NATARAJA: | think the PCSA has got a
nmet hodol ogy, and each event sequence -- there are a
nunber of positive event sequences and scenarios. One
of them could be exposed fuel that is there at the
time of the seismc event, and a roof m ght coll apse
or sonething mght happen. The ventilation system

mght fail, and the particulates mght be rel eased
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into the atnosphere. And then, there are w nd
condi tions that have to be taken into account.

And t he usual cal cul ations that are nade,
like in any other -- will come into the picture, but
we are not going into those details here, because the
PCSA i s another --

MEMBER VEI NER:  Ckay.

MR. NATARAJA: -- topic by itself where
t hey can conme and answer nany of these questi ons about
the -- what are we tal king about? How do we factor
the seismic design part into the perfornance?

MEMBER WEI NER: | see. Thank you.

MR. NATARAJA: And then, there are a
nunber of other things that need to be discussed.

MEMBER VEI NER: One final question. You
say on this slide that this nethod has a precedent for
use with a m xed oxide fuel fabrication facility. But
there are chem cal hazards that -- whose consequences
way exceed any radiation dose. How do you factor
those inif you re using this nethod for the MOX fue
facility?

DR. SHAH. W are just tal king about the
process of calculating the probability of failure in
the event sequence. Wre' just tal king about the

process.
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MEMBER VEI NER: Ckay. You're just talKking

about the process.

DR SHAH: Yes.

MEMBER VEI NER:  Thank you.

MEMBER HI NZE: Dr. d arke.

MEMBER CLARKE: This question is coning
fromsomeone who doesn't work inthis area at all, and
it's very basic. But | wanted to follow up on Allen
Crof f's questi on.

You t al k about event sequences t hroughout
your presentation, and slide 19 has an overview of
approach for determ ning conpliance. That third --
well, the second box, seismcally-initiated event
sequences, could you just tell us alittle nore about
what the event sequences are? |Is this a --

DR. SHAH. Ckay. The event seguence --

MEMBER CLARKE: -- standard format to
follow in accordance with a particular nethod or --

DR. SHAH. During a seismc event, let's
say that crane is operating and the crane can fail.

MEMBER CLARKE: Ckay.

DR. SHAH. Wich could lead to drop of a
cani ster.

MEMBER CLARKE: So these are things that

can go w ong.
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DR. SHAH. Right.

MEMBER CLARKE: And do you --

DR. SHAH. Things that can go w ong.

MEMBER CLARKE: Do you do an event tree
anal ysis to --

DR SHAH: Yes.

MEMBER CLARKE: -- define the structure
for the --

DR SHAH: Yes.

MEMBER CLARKE: Ckay. And do you assign
probabilities to that so it's really a fault tree
anal ysi s?

DR. SHAH. Right. Exactly.

MEMBER CLARKE: Ckay. Thank you.

MEMBER HI NZE: A few questions, Raj and
Dr. Shah. This is the first ISGto the Yucca Muntain
Revi ew Pl an?

DR SHAH: Yes.

MEMBER HI NZE: Wiy did you take this
approach? And why didn't you go back and just change
t he Yucca Mountain Review Pl an?

DR SHAH: The reason we took this --

MEMBER HI NZE: If you could, please.

DR SHAH. Oh, | amalready there. Ckay.

MEMBER HI NZE:  Yes.
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DR. SHAH The reason we took this

approach because -- this was a focused change, focused
revision to YMRP. It was in a specific area, and we
didn't want to have a big docunent revised just for a
smal | area.

Now, when we have sufficient nunber of
| SGs in the future that we may consider revising the
YMRP. So this was --

MEMBER HI NZE: And then, this would be
i ncorporated into that change.

DR. SHAH. This will be incorporated, if
we revise the YMRP

MEMBER HI NZE: Can we expect to see nore
| SGs comi ng down the pike?

DR SHAH Yes. 1SG 2 is also issued for
draft. This is for PCSA process. It's --

MEMBER HINZE: It's for what?

DR SHAH: | SG 2.

MEMBER HI NZE:  Yes.

DR. SHAH. Pre-closure safety anal ysis.

MEMBER HI NZE:  Okay.

DR. SHAH Issued on Septenber 29th. And
the --

MEMBER HI NZE: That's the first, right?

DR. SHAH: That's the second one.
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MEMBER HI NZE: Second. Ah, okay.

MR NATARAJA: This is the final one.

MEMBER HI NZE: Ckay. This is the final
one.

DR SHAH: This is the final one.

MEMBER HI NZE: Al l right.

DR SHAH. The second one is issued --
draft was issued on Septenber 29th, and the comments
are due -- | think one-nonth extension was granted, so
it's due on Decenber 13th.

MEMBER HI NZE: Going to the 1SG you have
i ncor porated a net hodol ogy into that. And reading the
corments fromthe public on that, there was concern
that this mght constrain/bias the DCE in terms of
their methodol ogy. |Instead of using an exact
speci fied nethodology as an illustration, would it
have been possi bl e and perhaps better to use a series
of criteria? Because the ISG as | understand it, is
for the -- is to give guidance to the staff on the
accept ance of a net hodol ogy.

And | guess ny questionis: what are your
criteria that you can use for accepting a net hodol ogy?
A nmethodology that the DOE may use may be quite
different than what you have, and how is the NMSS

personnel going to use that methodol ogy that you have
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described to translate into theirs?

DR. SHAH You are saying that if DCE has
a different nethodol ogy --

MEMBER HI NZE:  Yes.

DR. SHAH -- which -- they can. They
have all the freedomand all the options according to
regul ations to propose an alternative nethodol ogy.
This is just guidance of a methodology. This is one
way we think it can be done.

MEMBER HI NZE: Well, can you specify sone
criteriathat the staff should use in saying that this
nmet hodol ogy is correct in a safety anal ysis?

DR. SHAH: Well, the criteria are already
there in the regulation as far as -- as long as you
denonstrate the event sequence frequency of occurrence
during a seismc event.

MEMBER HI NZE: Ckay. But you felt that
nore specificity was needed by virtue of your
illustration. And so is it -- is it desirable to have
nore specificity to the regul ation?

MR. NATARAJA: | think that the reason why
we went into this kind of a specific methodol ogy is
because we are not conmmunicating well with the
Depart ment of Energy. Anybody who is thinking stil

i nthe determ nistic nethodol ogy approach and sonehow,
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if a particular design nethod is adopted and a certain
desi gn basis is adopted, you know, everything is fine
and dandy.

And t hen, when you started tal king about
performance, they were thinking about a margins
anal ysis, and they will conbine the nargin that they
get with the design margi n and sonmehow conme up with a
10°%, but that would have been okay if you are only
tal ki ng about one design event. But we are talking
about a design -- continuous hazard sei sm c curve, not
j ust one event.

So t he net hodol ogy requires that you have
to look at the entire hazard, the range of hazards
possi ble at the site, and | ook at the possibilities of
failures and the fragilities of various structures,
systens, and conponents. That's what this nethod
tal ks about. It |ooks at the hazard curve in its
entirety, and the fragility, which is a continuous
curve again. And the two of themtogether is what
gi ves you the probability of the event sequence.

MEMBER HI NZE: Ri ght.

MR. NATARAJA: So, unfortunately, there
was no other way to do this. |If DOE wants to do
sonmet hing el se, we would still probably be doing this

as an i ndependent check to satisfy ourselves that the
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-- their nethodol ogy would yield a denonstration, a
satisfactory denonstration that the requirenents of
the regul ations are net.

But if they use, it will be easy, because,
you know, we'll be doing the sane thing. But if they
don't, | think the staff woul d use this methodol ogy to
check their perfornance.

MEMBER HI NZE: So there will -- so this is
a -- have you Ilooked at the results from your
nmet hodol ogy? Have you actually calculated a situation
that mght occur at Yucca Muntain using your

nmet hodol ogy? And what have you found fromthat?

DR. SHAH: Well, we have -- in fact, the
exanpl es -- exanple in Appendi x A and B uses, to sone
extent, what Yucca Mountain has -- has occurred, even

though it's hypothetical. Beyond 10 * it could be
different curve. W have used a straight line to
extend it.

As far as the conponents, we have sel ect ed
t he one which we know t hey have, so --

MEMBER HI NZE: |Is --

DR SHAH. -- ny estimate is that if you
use a single conmponent, just a single conponent, you
will get a probability of event sequence 10° to 10°

per year, in between. But when you have nore than one
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conmponent in that event sequence, you should be able
to get |less than 10°® without any significant effort.

MEMBER HINZE: So this is -- in terns of
the potential risk fromseisnmcity in the pre-closure
period, this is -- in terms of conparing this with
ot her possible events, this is not a particularly
i mportant one? Is that what |I'm hearing fromyou?
That seismicity is not an inportant aspect to the
ri sk?

DR. SHAH. No, | didn't say that.

MEMBER HI NZE: Okay. I|I'mjust trying to
make certain | understand.

DR. SHAH. |'msaying --

MEMBER HHNZE: Is this -- how inportant is
this in terns of --

DR SHAH: | think this is very inportant
as far as the qualification of SSCs. Seisnic |oads
are significant for the design. Design basis is 2,000
years, which is reasonable, because that's very
simlar to ECP facility. But you have to go a step
beyond t hat to denonstrate performance. This process
will lead you to conpliance to a regul ation.

MEMBER HI NZE: Does the net hodol ogy cal
for consideration of the effect of preceding events?

In other words, if you have an event sequence which
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| eads to --
DR. SHAH. Sone deterioration, you nean?
MEMBER HI NZE: Right. Deterioration.
DR. SHAH. Ckay. In that --
MEMBER HI NZE: How i s that convolved with
the -- with future events?

DR. SHAH. Okay. That was one of the
guestions | think ny comrmittee had, about recurring
seismic events. |s that what you're tal king about?

MEMBER HI NZE:  Yes.

DR. SHAH. Qur position is that the hazard
curve itself has incorporated this potential of
recurring events in determ ning the nmagni tudes of the
hazard accelerations. So it reflects that kind of a
t hi ng occurring.

However, if sonebody is -- let's just say
fromthe process point of view, if that is not done,

t hen what you need to do is evaluate the fragility --
revise the fragility of the conponent consi deri ng what
t he damage is.

MEMBER HI NZE: So there would be a revised
fragility --

DR. SHAH. There would be a step-by-step
approach, yes.

MEMBER HI NZE: Ri ght.
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DR. SHAH. But for Yucca Muntain they
have considered this as far as the magnitude of the
hazard, the effects of this recurring event.

MEMBER HI NZE: Well, while I'm asking
about that, what have -- have you thought about the
connection, the nexus if you will, between a possible
vol canic hazard and the seismc hazards associ ated
with a vol canic event during the pre-closure period?

DR SHAH No. These events are
consi dered i ndependently.

MR. NATARAJA: | think if you conbine the
two probabilities it will probably go beyond the
regul atory interest. |I'mnot an expert. | think that
i s John.

DR. SHAH. John, do you want to answer
t hat ?

MR STAMATAKOS: Yes, Bill. It's John
St amat akos. The seismic -- the PSHA explicitly
i ncorporated seismcity fromvol cani c events as one of
many of the sources. So there is already a conmponent
of earthquakes related to volcanism |In the seisnc
hazard curve that gets pulled in at sone |ower
probability in the pre-closure.

The probability of a volcanic event

separate is below that threshold. So it's not
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considered at all, and it's just screened as if it
were one single conponent, event sequence. So it's
just screened out of the pre-closure all together.

MEMBER HI NZE: Thank you. You -- on your
last slide you refer to the nethodology being
consistent with ASCE 43-05, and this is specified as
a consensus standard. What's a consensus standard?

DR. SHAH. Consensus standard is prepared
by participation of the industry peopl e and economi cs
and all the experts in the industry, has ben revi ened.
They have a process which they go through.

MEMBER HI NZE: And that has been -- was
t hat used --

DR. SHAH. Adopt ed.

MEMBER CLARKE: -- at the MOX facility,

t hen?

DR. SHAH: Wl |, the process was used, not
specifically ASCE 43-05. Just the process of
calculating the probability of failure was used.

MEMBER HI NZE: Are there any differences
bet ween what you -- the nethodol ogy that you' ve used
as illustrative in that -- in the ASCE docunent?

DR. SHAH. John, do you want to answer
t hat ?

MR. STAMATAKOS: This is John Stamat akos
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again. Yes, Bill, | worked on that MOX facility, and
there is -- there are sone differences. The MOX

I i censi ng basis was for the construction authorization
part of the license, so they are now in the proceed
and possess part of the review, and they are doing an
iterative safety analysis for that |ater one.

But for the construction authorization
the licensing basis for the hazard was the -- that
t hey used t he sane desi gn spectra that was adopted for
t he nearby Vogtle nuclear powerplant. And we asked
themduring the reviewto support that |icensing basis
with sonme denonstration of how well their SSCs will
perform and so they picked six of the nost critical
SSCs and they did this kind of an anal ysis using the
43-05 nethodology to show that the Iikelihood that
those six critical SSCs would fail would be very
small. They were generally less than 10 °> and a few
| ess than 10°

But they did not have to, t hen,
i ncorporate theminto an event sequence, and there is
no PCSA-|i ke requirenent for MOX as there is for Yucca
Mount ai n.

MEMBER HINZE: Is it possible for you to
hel p us obtain a copy of 43-05?

DR. SHAH: Yes, | have. But | can send
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you el ectronically.

VEMVBER H NZE: 1f you could
el ectronically, that would be really very good.

DR SHAH. | wll send you --

MEMBER HINZE: We really do need that.
Let ne ask a few nore questions. You' ve had sone
interesting comments to your request for public
coorment. | notice in the Federal Register your
responses to those, but I don't know who the comments
are comng from |Is it possible for us to have
information on the identity of the comments? Do you
have a docunent that is sufficiently public that we
could see those --

DR. SHAH Yes, | could --

MEMBER HI NZE: -- comments and --
DR SHAH -- | can --
MEMBER HI NZE: -- your responses, other

than the Federal Register? | think that would be
hel pful to us.

And, certainly, one of the nore
provocative of the conmments is the concern that the
nmet hodol ogy t hat you have prescri bed may be rmuch nore
stringent than that being applied to nuclear
power pl ants. You know the question had to come sooner

or |later.
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|, frankly, thought your Federal Regi ster
corments were not very specific, at least in ny
reading of them And | wonder if you could expand
upon your Federal Register comrents in which you
react ed/ responded to the conment?

MR  NATARAJA: | think Mahendra wil|
answer the details, but onething |l would like to talk
about, the design being nore stringent -- or the
requi renents being nore stringent for this facility
than for other facilities, is a conment that we keep
heari ng again and again. But | think, finally, DOE
was convi nced that we are not asking for anythi ng nore
than what -- we are -- actually, they recommended a
design basis ground notion of 2,000 years for
category 2.

| f you conpare this toasimlar facility
like the PFS or the ECP -- one of those, it is
conparable. So you're not asking themfor any design
that will be nore robust than what they would do for
a simlar facility of simlar risk. But there is a
requi renent in Part 63 which is not therein 72, it is
not there in Part 50 and other things. That's what
peopl e seemto forget.

And we have had |ots of discussions with

our OGC on this issue, and the OGC has given us the
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| egal guidance on this. That the requirenents of PCSA
are to be net, which neans that they have to
denonstrate performance, taking into account an
initiating event, a seismcally-initiated event, and
carry it all the way, and to see whether it ends up in
a rel ease.

If it does, the probability of that
rel ease should be less than 10°% But if it is nore,
then they have to show that the dose is |ess than
5 rems. They achieve this a nunber of ways. They can
do this by a robust design, or they can take nunber of
events that have to happen one after the other in
order to reduce the overall probability of the event
sequence, or sinply assunme that everything fails and
show t hat the consequence is acceptabl e.

So they have a nunber of options, and
there is arequirenent in PCSA, and t here's nothing we
can do about it. And if you think of that as
somet hi ng nore stringent than what i s needed for ot her
facilities, it is not nore stringent, it's a different
requirenent, and it's part of the regul ation.

So that's the answer that we are giving to
DCE, and | think DOE finally has understood that and
accepted that. And | think if you follow the

procedures, | don't think they will end up with any
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nore stringent design. That's, you know,
understanding at this stage, but they have to go
through the process, and that's -- there is a
requi renent and staff has no choice but to inplenent
it.

MEMBER HI NZE: Did DCE have -- did you
respond t o DOE conments to your request in the Federal
Regi ster statement? Was DOE' s conments in there?

DR SHAH: Yes. | can --

MEMBER HI NZE: Well, that's why we really
need to see who i s asking what.

DR. SHAH. Ckay. |If you |look at the
comment nunbers, | can tell you coment nunber 1
through 12 are from DOE. |In the Federal Register
notice, the coment nunbers.

MEMBER HI NZE: 1 through 12.

DR SHAH: Yes. And then, the next five
of themare fromNEI. And the other three |ater on
are fromcommi ttees.

MEMBER HI NZE: Do you have sonet hing nore
to add to --

DR SHAH: | will. As far as what it
said, | was going to say that you've got to keep in
mnd that this is for a single event sequence dose

per formance requirement, not a conbination of all of
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the event sequences. So that is a very high dose
performance requirenents limt for a single event
sequence. And also, it includes not just one
conponent. There are other SSCs in -- it's an event
sequence, so it's a conbi nati on of one or nore SSCs in
an vent sequence.

MEMBER HI NZE: Rat her than a saf e shut down

DR. SHAH Rather than just -- oh, yes --
a design basis for one particul ar earthquake | evel.

MEMBER HI NZE: Let me ask anot her question
if I may, and that is that there -- we're having
soneone come in to discuss -- from DOE conme in to
di scuss with us pre-closure planning by DOE. You hear
di scussi ons about the possibility that the pre-closure
period i ndeed m ght be sonething nore than 100 years
-- at least that question has been raised -- and
keeping it open for a |onger period of tine.

How robust is your |SG? How nuch do we
have to -- hownuch -- let's say that Congress deci des
that this shall be a 500-year pre-closure period.
What woul d this nean to your requirenments that you're
setting up?

MR. NATARAJA: | think that the -- | would

say that the active operation period is what we are
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really illustrating when we talk about the seisnic
desi gn, not sinply keepi ng open the repository for 500
years. | do not expect an active waste handling
operation to be going on for 500 years.

So we have to tenper the conment that, you
know, you can have a extended peri od of the repository
being open. In fact, there is -- |ooking at reducing
from 100 to 50 years or sonething like that in order
to showit will be nore easy for themto denonstrate
conpliance with a shorter period.

And if they can say that their active
wast e handl i ng operation is confined to, say, 20 or 30
years, |less than 50 years, they might be able to do
that. So | don't think we should worry too nuch about
t he net hodol ogy bei ng outdated before the repository
i s closed.

MEMBER HI NZE: But wouldn't it just -- an
increase in the time period would sinply increase the
limt or change -- or decrease the limt to 107 or 10

®>times 10° sonmething like that? So if you met 10°

MR. NATARAJA: Yes, but what |I'm saying --
that the waste handling operations is what we are
tal ki ng about .

MEMBER HI NZE: | know what you're sayi ng.
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MR. NATARAJA:  Yes.

MEMBER HI NZE: But if the waste handling
al so was incorporated into a longer tine period, it
would -- it would lower it from10° to sonething | ess
obvi ousl y.

MR. NATARAJA: That's a scenario we
haven't really thought about. 1 think it's -- John,
do you want to say sonething?

MR STAVATAKCS: Yes, | think -- | think
t he nethodol ogy is independent of whatever cutoff
frequency we choose. So we can -- the nmethodol ogy is
quite robust in that regard. So if -- if the pre-
cl osure period gets rmuch | onger, then we're just going
to sinply be | ooking at things with | ower probability.

MEMBER HI NZE: Wth | ower probability.
Sinmply that.

| mght nention that, if I'm correct on
this -- and, Mke, you can check ne on it -- but next
nonth we wi Il have NEI and EPRI in to al so di scuss the
ISGwith us. And |'msure we're going to be hearing
-- well, we're going to be hearing nore about this.

| would now like to open this up to --
pl ease, Dr. Wi ner.

MEMBER VEI NER: Just one foll ow up

guestion to Dr. Hnze's question. One of the
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suggestions that has been nade for keeping the
repository open |l onger is to do surface agi ng -- agi ng
on the surface. Wuld the | SG enconpass the -- this
woul d involve many nore than one waste package, if
there were seismc event, it seens to ne. |Is your --
does your nethodol ogy enconpass that?

DR. SHAH. The net hodol ogy, in general, is
applicable to that part of the facility also.
However, we are -- we are looking into that to see if
there is an alternate way to satisfy the regul ation.

MEMBER HI NZE: M ke?

MR. STAMATAKOS: Can | just add sonethi ng?
The current approach that DOE is adopting in many
areas in pre-closure is to try to find ways not to
| ook at the doses, but to nmeet the regulations in
ternms of the probability performance. So there has
not been a | ot of anal yses done to | ook at, you know,
whet her it's one waste package or many wast e packages,
and what the rel ease scenarios m ght be.

The approach here that DOE is adopting,
and one that we're just providing guidance on, i s how
you can neet the regulations in ternms of their
per formance probabilities, not yet specifically, then,
how you m ght cal cul ate doses. So the target is

alnost like zero dose rather than what's in the
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regul ati on.

MEMBER HI NZE: Pl ease, M ke.

MR. LEE: Sure. 1've just got two
guestions. Was the NRC part of the consensus-buil ding
team if you will, on the ASCE 43-05? | nean, were
they part of that commttee?

DR SHAH. | don't think so.

MR. LEE: Seeing that they have an oar in
the water when it cones to howthis standard is being
i mpl enent ed?

DR SHAH As far as | know, we were not.

MR. HARDY: This is Geg Hardy. Just a
corment. The NRC was part of that process. They had
representation on the ACSE standard.

DR SHAH: | think --

MR LEE: Do we know who that was?

DR SHAH: | think it nust be Tom Bocci,
| assune, but --

MR. HARDY: That was G eg Hardy from Aries
Cor por ati on.

MR. LEE: Yes. But the question was, who
fromthe NRC was participating on that conmttee. Do
you know?

MR BOCCl: This is Tom Bocci for -- one

for sure that |'maware of. |'d have to check, there
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m ght have been several people, but --

MR. LEE: Okay. Al right. Thank you.

The ot her question | hadis: if |I go back
to slide 19, | look at the -- your approach and | see
hazard curve, you can al nost put -- | mean, would | be
wrong i n saying that you could say flooding initiated
event sequences? | mean, is there an issue in the
Yucca Mountain Review Plan that there is the need for
addi ti onal gui dance on howto eval uate event sequences
for any hazard, or is this just a specific issue that
you identified?

DR SHAH. This is specific only for
sei sm c.

MR. LEE: Al right.

MR. NATARAJA: | think flooding can be
handl ed by actual design by elevating or to put it

about the maxi numfl ood | evel, and so on and so forth.

MR. LEE: | just used that as an exanpl e.
| didn't nmean to focus on flooding. | nean, you could
put fire hazard, vol canic hazard. | mean, there's --

you coul d probably have a |ist of hazards that you can
go through that m ght |lead to sone event sequence of
a failure of a structure, system or conponent.

| guess ny questionis: are you -- is the

staff aware of any other areas in the review plan for
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which there is a need for additional guidance on how
to identify event sequences or guidance simlar to
t his?

DR. SHAH. W are not aware of any area.

MR. LEE: Okay. So this is nore of like
an anomal y.

MR. NATARAJA: No such questions have been
rai sed during any of our discussions.

MR. LEE: kay.

MR. NATARAJA: And seismic is probably the
one that has caused some confusion.

MR LEE: Sure.

MR. NATARAJA: And a | ot of discussion.

MR. LEE: Gkay. That's all | have. Thank
you.

MEMBER HI NZE: Further questions by the
staff or the public?

DR. COLEMAN. Raj, you nentioned earlier,
it was just sort of an introduction to scenarios of
concern, and you used the expression there could be
exposed fuel |ying around, sonehow converted to a dust
t hat woul d be rel eased and carried on the wind. What
| was wondering is: how could there be exposed fuel
| ayi ng around?

| nean, what scenario mght there be,

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

61

given DOE's intent to use a new cani ster design, the
TAD? Because as | understand it, there would be no
fuel repackaging onsite unless a TAD were to arrive
severely damaged or defective. So what scenario could
realistically happen where ceram c fuel pellets, which
are very strong, are sonmehow | ayi ng around, turned
into dust, and carried on the w nd?

MR. NATARAJA: Well, this -- all this
di scussi on took pl ace before DCE nmade t he deci si on on
the TAD. You know, in the PCSA there are somne
scenari os where they have sone exposed -- open fue
coul d be exposed. And if it so happens that there is
an earthquake at that particular time, there could be
scenari os where danmage could be there to the fuel, and
so forth.

There are based on some reasonable
assunptions  of the scenarios that you nmake
calculations. PCSA is not based on reality. It is
based on a series of assunptions, of possible things
that can go wong, calculating the probabilities and
cal cul ating the consequences. That's how you get
assurance that your design is working for you.

So, | nean, it's realistic in some cases.
In some cases, it may not be. And it -- we don't want

to make sone totally wunrealistic and ridicul ous
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assunptions, but based on what we know of the design
in the -- up to the point when you are nmaki ng these
di scussions, there was a scenario that was possible.
| think Robert is there. |If he wants to correct ne,
he could. But that was possible, but, you know, it
may not be real, but in the scenarios that were
assurmed it was possi bl e.

DR. COLEMAN. Well, the thing is that if
some strange acci dent happened that would rupture a
canister, folks aren't going to |eave fuel pellets
| aying around waiting for an earthquake. They would
be cl eaned up.

MR. NATARAJA: Yes. Robert?

MR. JOHNSON: Hello. This is Robert
Johnson with staff. |'mnot sure that we've suggested
that fuel pellets could actually turn to dust. |
think there are a nunber of event sequences. At the
time, | think some of the initial discussion started
withrespect toseismcally-initiatedevent sequences.
W were | ooking at DCE handling a significant anount
of bare fuel.

Now t hey've nmade a change to the design
that noves to TAD, but there are some other things
that need to be considered at this point. There will

be DPC cutting, there will be pool storage with |
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think a significant amount of fuel. So there are
things that we still may need that -- | et me rephrase
that. That DCE still may need to address with respect

to seismcally-initiated event sequences.

One other note | think, MKke, earlier you
had nmenti oned. W have put together 1SG 02, and it's
out for public coment. It is on the PCSA process or
i nformati on supporting the PCSA, as well as |evel of
information to support the PCSA. So that's out for
public conrent, and | believe the date is -- for us to
receive public comment is Decenber 13th.

MEMBER HI NZE: Are there any | SGs being
considered with related -- with relation to post-
closure seismc? Are those in the mll?

MR. NATARAJA: Jim do you want to --

MR. RUBINSTONE: Not at this tine.

MR, NATARAJA: Ji m Rubi nstone.

MR. RUBI NSTONE: Sorry. Ji m Rubi nstone,
NRC.

MEMBER HI NZE: Raj, you nentioned the
possibility of comng in and talking about post-
closure with us. Do you have a tineframe or a w ndow
that you' re working towards that we could fold into
our thinki ng?

MR. NATARAJA: | think 1'lIl let Jimanswer
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this question further, but all | know right nowis
t hat we have nade sone conmments on DOE' s work rel ated
to this area. And there have been sone di scussions,
and it's one of the topics nentioned for a potenti al
t echni cal exchange between NRC and DOE. And DCE is
struggling with this question of howto -- howto cap
t he hazard.

MEMBER HI NZE: Ri ght.

MR. NATARAJA: And they have -- they had
extended it in a straight |ine, which ended up being,
you know, sone nunbers which are unbelievable. But
they are struggling with the techni cal basis howto do
that, and our -- our own experts at the Center have
| ooked at this problem and we have a report that has
been witten and has been sent to DOE. And DOE want ed
to clarify some of those points, and we had sone
di scussions. W mght have a technical exchange on
t hat .

So we are still in discussionon that, and
until we have nore information fromDOE, | don't know
whet her we can conme and talk to you about anything
knew. Jinf

MR.  RUBINSTONE: Yes, Jim Rubinstone.
That's a good summary, Raj. W sent a letter on

Sept enber 20t h that encl osed a report prepared by 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

65

Center with comments on an approach that DOE had
proposed about a year ago. And | provided -- both of
those are in ADAMS. | provided themto Mke Lee, and
| think he can distribute those to the Committee.

Ri ght now, we're sort of waiting for DOE
DCE had said they thought they could clarify sone
things. They said they will probably reissue the
report in a revised form at sonme future date, but
we're somewhat on hold now until we can get
clarification fromDCE on exactly what their approach
will be.

MEMBER HI NZE: Thank you. Further
guestions? Leon?

DR REITER This is Leon Reiter. |'m
here representing the Nucl ear Waste Techni cal Revi ew
Board, but these are ny own personal coments. | did
want to pursue a little bit what Dr. Hi nze talked
about, the conparison between nucl ear powerpl ants and
what's happening at Yucca Muntain. There's two
si npl e questions -- two questions. Fromwhat | -- if
| "' mnot m staken, there's a draft reg guide -- | don't
know t he nunber, | think it's maybe 1146 | thi nk.

DR. SHAH: DG 1146.

DR. REITER I n which the proposal is that

the nuclear powerplants will also followthis ASCE
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criteria. They call it the perfornmance-based
appr oach.

DR. SHAH:. Performance-based, yes.

DR. REITER And | guess the question is:
has anybody | ooked at that? And are you consistent in
the way you're applying that approach? Can you then
say, "Well, it's like it's being done there, or it's
different, and there was a reason for it"?

DR SHAH | ama nenber of the Committee
-- structural issues are -- technical advisory group
whi ch worked on this DG 1146. |'mvery famliar with
it. The approach they've taken is, what is a
performance of particular structure, system or
conmponent ? Not an event sequence.

And that's what | was pointing out, that
they are still doing the design -- deterministic
design basis. They are still selecting these
eart hquake performnce SSC, so that the performance of
a particular -- any one conponent is 10> per vyear.
W are tal ki ng about event sequence, so that you have
to keep in mnd. The process is the sane.

DR. REITER Right. They -- you probably
know a | ot nore about this than |. That's what | was
t hi nki ng about. They had a 10 ® criteria, something

call ed the onset of inelastic --
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DR. SHAH. Onset, right.

DR. REITER And then, they sonmehow
associated that with a 10°° core damage.

DR. SHAH. Right, because --

DR. REITER  So has anybody prepared what
they' re doing and the way they' re doi ng and what you
-- what you're doing in ternms of conseguences, in
ternms of dose to the public? That may be able to help
try and understand if there really is a difference or
isn't a difference.

DR SHAH There is a difference, because
they are still using the determnistic design basis
for design of the structure or the SSC for 10°* per
year, which was the mean value. To get that 10° they
are adjusting the SSC at different -- depending on
where the plant is located. So they are preparing --
t hey are determ ning this performance-based SSCto get
t hat performance for individual structure, system or
conponent .

And that's not what we are doing. W are
doi ng the actual perfornmance of these event sequence,
you know, |ike a safety anal ysis.

DR. REITER But | guess what |I'mtrying
to get at, has anybody |ooked at what -- the

i nplications of what you're doing and they're doi ng?
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Not trying to explain why you' re doing it, but what
are the inplications? Does one rely -- result in a
| oner or higher seismc --

DR. SHAH: Well, we really -- based on ny
famliarity with this thing is that the structures,
systens, and conponents will not be as stringent,
because you' re tal ki ng about one particul ar conponent
neeting that. And we are -- here we have event

sequence, SO you're going to get nore than one

conmponent in the event sequence, which wll reduce
your -- reduce your performance.
DR REITER Yes. | guess what |I'm

getting at, too, is: has anybody |ooked at it
guantitatively? Saying what is the difference? Now,
| understand you're trying to explain the different
approaches, but what are the i nplications of that vis-
a-vis dose? And | guess, is there -- are you a nenber
-- is there sonme sort of an --

DR SHAH. |'ma nmenber of that conmttee.

DR. REITER Is there a group, an NRC w de
group that's |l ooking at seismc issues?

DR. SHAH. This is an NRC-w de group.
They are famliar with what | am doi ng al so.

DR REITER  Ckay.

VMEMBER HI NZE: | think what Dr. Reiter is
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getting at is that it would be great if we had a
guantitative assessnment of the difference between
t hose, and anything that could be done to encourage
that woul d be useful to the Yucca Muntain program

MR. NATARAJA: Well, they are not
determ ning the performance except they are going
about it in a roundabout way by using a determnistic
desi gn basi s.

MEMBER HI NZE: Ri ght.

MR. CANAVAN. This is Ken Canavan at the
El ectric Power Research Institute.

MEMBER HI NZE: Coul d you hang on? We'l|
call on you in just a second.

MR. McCULLEN: Hey, Ken. | beat you to
it. Rob MCullen, Nuclear Energy Institute. | just
want to followon to what Leon Reiter just said. |
think that's an excellent question, and | heard Dr.
H nze's line of questioning, sone of the sane
curiosity about the inplications of this.

| mean, clearly, we're -- NRC is asking
t he applicant here to do sonething different, and the
guestionis: what are the inplications of doing that?
And we have a view that you'll hear about at the next
neeti ng on what those inplications mght be.

But just to suggest -- renmenber, that is

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

70

t he fundanental problemw th this being done in an | SG
as opposed to an update to the review plan itself.
When you do things in an I SG -- renenber that interim
phase -- it does not get the same broad |evel of
revieww thin the agency that arevisionto the review
pl an woul d. This very question that we're asking here
has not been put to the Conm ssion, for exanple,
because it is an I1SG and it is not a revision to the
Yucca Mountain review pl an.

So we will talk -- we'll talk nore about
that at the next neeting, but | just want to -- you
know, in followi ng on Leon's question, the Conmittee
shoul d t hi nk about what broader | evel reviewshoul d be
done. Thanks.

MEMBER HI NZE: Thank you, Rob. That's a
good - -

M5. SIBELIAN: Could | respond to that
comment just briefly? This is Marie Sibelian. [|'m
wi th Hi gh-Level Waste. Qur viewis that the 1SGis a
revision to the Yucca Mountain reviewplan, that it is
a very, very focused revision, and that's why we chose
the | SG approach. Qur viewis that it has been vetted
t hrough the Conm ssion, and it has received a 45-day
comment period. And so it has gone through the

process of being reviewed and including by the
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Comm ssi on and receiving public comrent.

MEMBER HI NZE: Well, let me ask you the
guestion: what would be the level of the reviewthat
woul d exceed what you have for the ISG if it went to
the Yucca Muntain review plan? Wat additional
review would it have?

M5. SIBELIAN: | don't believe it would
have received any additional review.

MEMBER HI NZE: Thank you.

Pl ease. On the phone, then.

MR. CANAVAN. This is Ken Canavan at the
El ectric Power Research Institute. | guess |I'd have
one conment and one question. The first comrent woul d
be on what Leon Reiter was saying, which was it is
i mportant to get sort of a dose conparison at the end
of this. I'mnot sure that that's being done. People
are not necessarily |ooking at the consequences and
keepi ng them commensurate with public safety.

The other comment that | woul d make --
maybe it's even a question -- in the conparison of the
sei sm ¢ net hodol ogi es, it was brought up that they're
| ooki ng at event sequences. | will point out that
seismc brings up a few new event sequences that are
often the result of a single failure. Gvil

structures are an exanple where you nmight | ook at a
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single point failure as causing an acci dent sequence.

For exanple, if the building fails, then
that might be viewed as a single event, rather than
the sequence of events, which contains nmultiple
failures. So there probably are a few singles in
there that we probably shoul d be concerned about when
we | ook at seismc.

MEMBER HI NZE: Thank you.

MR. NATARAJA: May | respond to what Ken

sai d?

MEMBER HI NZE: Pl ease.

MR. NATARAJA: Suppose a building fail ed.
You still have another barrier, which is a waste

package. And this -- what they are proposing now. So
you just don't have a single --

MR. CANAVAN. Can you speak up, please?

MR. NATARAJA: In this exanple you gave of
the structure failed, you still have another barrier
where the fuel is contained in a canister, and anot her
-- and also a barrier outside of that, too, which is
a package or transfer cask or the transportation cask.
So you have always -- | haven't seen just one barrier.
There is always nore than one barrier where the
performance of that -- both conponents are inportant

in the event sequence before --
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MR. CANAVAN. Yes. | guess | mght make

the argunent that if the building fails you coul d have
-- and the package is inside the building, you m ght
make an argunent that that -- the package fails on a
causal basis. In other words, as a direct result of
the building falling onit. So --

MR. NATARAJA: Yes. That you have to
eval uate, right.

MR. CANAVAN. Yes. So it can come down to
a single in seismc, especially in the area of civil
structural. There is probably a few others where you
m ght be able to postulate for seismc events as
single. And | guess ny concern is, you know, what's
defined as seisnmic failure is always very up in the
air. Is it, you know, the onset of deformation? |Is
it displacenent? O is it true building failure? And
it's very difficult to design seismc structures to
the screening criteria that's proposed.

MR. NATARAJA: Well, you have to neet the
dose performance requirenents. That is the
requi renent of the regulation. That's all we have to
do. It doesn't natter what happens in between. |It's
t he dose -- whether the dose will exceed the limts or
not .

MEMBER HI NZE: Furt her comments on this or
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any ot her issues?

MR KESSLER:  This is John Kessler, also
fromthe Electric Power Research Institute.

MEMBER HI NZE: Pl ease, John

MR. KESSLER Yes. 1'd like to | guess
make two ki nd of concl usi ons based on what |'ve heard
today, and | just want to bounce this off NRC staff.
The first is, again, back to the use of the 1SG
process. Essentially, what was di scussed with NRC --
inthe NEI/NRC neeting was that NRC has al ready a | ong
hi story of suggesting nethodol ogies to DOE via their
techni cal exchanges and letters that go back and
forth. So the question we had was: why is this |ISG
process being involved for this particular narrow
seismc issue?

And it seens as if NRC s response was t hat
they're using this particular |SG process as what we
heard just this norning, because DOE wasn't accepting
t he net hodol ogy that NRC was suggesting, for exanpl e,
in this June technical exchange. So I'mleft to
conclude that NRC 1is wusing the [1SG process
specifically to force DOE to use this particul ar
nmet hodol ogy, since it has not been invoked before.

Now, whil e | understand the | SGprocess is

formally just to guide staff, and that DOE can come in

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

75

wi th any approaches it wants, being a user of |SG on
the storage and transportation side --

CHAI RMAN RYAN: John, is there a question
in there sonmewhere?

MR. KESSLER: Yes. The question --

CHAI RVAN RYAN:  Ckay.

MR KESSLER -- is that the -- this |ISG
process seens to be used specifically to force DCE
into a particul ar net hodol ogy, whereas in other tines
t hey' ve just used technical exchanges and that seens
inconsistent, or | want to understand why the |SG
process was invoked for this one. Wat nakes it
speci al ?

MR. NATARAJA: Let ne respond to that
partially, and | am sure there are others who m ght
want to say sonething. |It's not to force DOE -- we
can't force DOE to do anything. There are
regul ations, and DOE i s supposed to neet the
regul ations, and the staff woul d revi ew and det erm ne
whet her they net the regulations or not.

So by comng upwith ISGwe are not really
forcing DOE. | don't think that's the intent. |If
anybody m st ook whatever | said, |'mtrying to correct
it here. What | was trying to convey was that we were

not comunicating well, even anobngst ourselves here,
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because we are always still thinking in ternms of
determ nistic design, and it was a quantumjunp we had
to make fromgoing fromdesign to a performance.

And that's when we canme across this
nmet hodol ogy that has been used, and it is beconmng a
consensus standard, and we proposed this so that we
can use thi s net hodol ogy whet her or not DCE uses this.
It really doesn't matter.

CHAI RVAN RYAN:  You need to let go of the
m cr ophone.

MR. NATARAJA: (Oh.

CHAI RVAN RYAN:  You keep hitting it.

MR NATARAJA: Sorry.

CHAI RMAN RYAN: That's all right.

MR. NATARAJA: So if you thought that |
was saying that we did this to force DOE, I'm
correcting that. W didn't do that for that reason

And DCE is definitely not obligated to follow this

net hodol ogy. | said that in the very beginning. 1SG
is not arequirenent, it is not a regulation. It is
guidance to staff, and that's an acceptable

nmet hodol ogy, which we all think can be used in the
review process. And we are going to do that, since we
agree with that nethodol ogy.

If DOE wants to use it, fine. |If they
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have sonme ot her procedure, that's okay, too. It wll
all be acceptable as a part of the license
application. Mybe --

DR SHAH. |'d like to add that during
that June 7th techni cal exchange DOE had agreed
conpletely with what we had presented. In fact, their
slides reflect what we had. There was no di sagr eenent
with DOE, and DOE is in agreement with us on this.

MR KESSLER That nakes it all the nore
curious why the |1SG was, you know, issued.

DR SHAH Well, this -- it came up to
this point. Before that, we had a | ot of discussion,
so it cane up to this point where we had prepared --
| SG was issued for draft in My, and then that was
presented on June 7th. So it -- this one really

crystallized everything into what the process should

be.

MR. KESSLER  Okay. Again, | don't
understand. |If DCE is on board, |ike they have been
in -- you know, or has happened in other technica

exchanges and letters, why NRC felt it necessary to

proceed with the | SG anyway. | have one other -- |
mean, all right -- well, just continue with that I
guess, but | have one other conment about the

di scussi on on whet her the nethodol ogy suggesting an
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ISG1is or isn't nore stringent than what is used for
nucl ear powerpl ants.

The response | heard was that it is nore
stringent. However, | heard there were specific
cat. 2 issues, category 2 issues, that are different
for obviously Part 63 that don't exist for nuclear
powerplants. It seens to nme that category 2 issues do
seem to be driving the surface design at Yucca
Mountain to sonme degree, perhaps to a |arge degree,
which inplies to ne then that in effect the 1SG 1
nmet hodol ogy is driving the Yucca Muntain design to
bei ng nore conservative t han nucl ear powerplants. Any
commrents from NRC on this?

MR. NATARAJA: | do not believe the design
is going to be any nore conservative. | think the
requirenent is different, and we have an acceptable
net hodol ogy to inplenent that. | said that before,
and |'m saying it again. W have to be convinced
ot herwi se. Sonebody has to come and show by actua
design saying that you made us do this, and this is
nore stringent than what you would have done for
nucl ear powerpl ants.

MR. KESSLER: Well, all | can say is that
|"ve heard DOE nake presentations that say we are --

we are comng up with particular design features
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specifically to | ower the probability sequences bel ow
10°°. That sounds like cat. 2 considerations are
partially at |east driving DOE s design.

MEMBER HI NZE: Well, | think, John, that
we'll be hearing a | ot nore about this next nonth from
you, and with a chance for you to spell things out in
sone det ail

MR. KESSLER. Ckay. Thanks.

MEMBER HI NZE: Tim McCartin has a comment ?

MR. McCARTIN.  Yes, just briefly on the --
anot her perspective on why the staff didthis ISG As
Raj indicated earlier, and WMhendra, you know,
seismicity is a continuum of different types of
events. We've had a |lot of discussion internally on
how to deal with this continuum and what you saw was
a presentation of, with this hazard curve, here is a
way of dealing with event sequences in the pre-closure
area for this continuum

And rather than relive these di scussions,
say three or four years fromnow, it was decided that
an appropriate thing to do was to enbody it in an | SG
so the staff doesn't have to revisit the discussions
we had. That is one part of why the | SG canme about.

MEMBER HI NZE:  Thanks, Tim

Further comments? Any issues?
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MR. STAMATAKCOS: | have one. This is John
St amat akos. | just would ask you, when you | ook at
nucl ear power pl ant regul ati ons, do you -- are you, you

know, at all aware of any possibility that they ever
have anal ysis by sinply show ng dose requirenents are
| oner than sonme standard? | mean, ny understandi ng of
t he new application of 43-05 and nucl ear powerpl ants
basis is still attenpting to try to limt failure of
single SSCs at some probability |evel.

And one of the inportant points for the
Yucca Mountain regulation in the PCSA is that DOE
al ways has an opportunity to instead of nmeeting
somret hi ng based on desi gn or even on sone probability
is tojust showthat doses are | ess than the specified
per formance doses in the rule.

MEMBER HI NZE: Good point. Thank you

John.

MR.  CANAVAN. This is Ken Canavan,
El ectric Power Research Institute. | just wanted to
make one quick coment. |In the case of Yucca

Mountain, it's alittle bit different. This is where
| agree that there are significant differences between
Yucca Mountain and the plant -- an operating nucl ear
facility. And that is, we are -- the design is being

drivenrisk-informed or probabilisticallyif youwll.
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And there are sone criteria that specify
dose. The NRC PRA policy statenents clearly address
public risk, and clearly address public risk in terms
of health effects on the public. So you can take the
guantitative health objectives and turn them-- which
were turned i nto subsidiary safety objectives, and you
can work that backwards to doses. So yes, the answer
to the question is yes.

MEMBER HI NZE: W th that, if there are no
further cooments, I'lIl turn it back to you, Dr. Ryan,
and with our many thanks to both of you for the
presentations and to the comenters for their
i nvol vement in the discussion.

Thank you.

CHAI RMVAN RYAN: Thank you, Professor
Hi nze. And as | think everybody has noted, we'll take
up this -- these topics in part next nonth when we
hear nore information on it. So we appreciate
everybody's participation.

Wth that, we have finished our norning
agenda. We're scheduled to adjourn for lunch, and we
will do that and reconvene pronptly at 1:00.

Thank you very much

(Wher eupon, at 11: 45 a.m, t he

proceedings in the foregoing nmatter
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AAF-T-EERNOON S-ESSI-ON
(1:05 p.m)

CHAI RMAN RYAN: Ckay. W thout further
ado, we'll reconvene the afternoon session. This is
the 1:00 to 2:30 tine slot, and the cogni zant nenber
for this session is Dr. Clarke. So wi thout further
ado, I'Il turn over the Results FromLiquid
Radi oacti ve Rel ease Lessons Learned Task Force to Dr.
C ar ke.

MEMBER CLARKE: Thank you, M ke. W have
two presenters for this presentation, Stuart Ri chards
and Tinmothy Frye. Stuart is the Deputy Director for
t he Divi si on of I nspection and Regi onal Support in the
O fice of Nuclear Reactor Regulation. He was the
| eader of the task force. And Timwas the assistant
| eader. He is the Chief of the Health Physics Branch,
Di vi si on of I nspection and Regi onal Support, Ofice of

Nucl ear Reactor Regul ati on.

Stuart will be with us until 2:00, at
which tinme he has to leave. Timwll stay on.
Thank you.

MR. RICHARDS: Thank you very nuch. |
have a few sli des. l'd like to tal k about an overvi ew
of our lessons learned task force and sone of the

recommendati ons, and then try and answer any questi ons
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you may have. So if we can go to slide 2, please.

As you're probably aware, what got our
task force going were two events, in particular the
event at Brai dwood and at Indian Point. Just to
recap, at Braidwood actually there were a nunber of
events that occurred over a series of years. The nost
significant rel eases occurred in 1996, '98, and 2000.
Bet ween those three rel eases there was about 6-1/4
mllion gallons of water that was rel eased through a
vacuumbr eaker on their normal effluent discharge line
to the river.

| mght note that the distance fromthe
plant to the river is about five mles, so these
vacuum breakers are spaced out over quite a bit of a
di stance. They're not really, you know, directly on
the powerplant site where the -- you know, you
normal I y woul d associ ate havi ng t he mai n struct ures of
t he powerpl ant | ocat ed.

This really cane to the attention of the
NRC in the fall of 2005 when the |icensee reported
finding contamination. It got quite a bit of
attention fromthe state at that point, and they found
contam nation that was offsite. The maxi mum | evels
for tritiumwere about 250,000 picocuries per liter.

The event at Indian Point occurred in
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August of 2005, and it canme about due to sone
excavation that the licensee was doing in the Unit 2
spent fuel pool building. During that excavation they
found what appeared to be sone | eakage, and as they
explored that they identified that as potentially
spent fuel pool |eakage fromUnit 2.

Subsequent to that, and based on sone
foll owup activity ontheir part, they also identified
what appeared to be |eakage <coning fromthe
decommi ssioned Unit 1. That plant shut down in 1974.

This also got a considerable anount of
public interest in the, you know, New York State area.
And they did quite a bit of follow up work, and that
followup work continues to this day. The second
bullet, as it states, there was a lot of public
interest, and, consequently, a |lot of congressional
interest, particularly from nmenbers of Congress from
the State of Illinois. O particular note is that
Senat or Obama introduced legislation to |ower the
reporting requirenments for sone of these types of
events and nmake it a federal law. That |egislation
had cleared the Conmittee |ast | checked, so that may
go into | aw

As aresult of these events and additi onal

guesti oni ng about some ot her plants, the EDOchartered
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our |l essons learned task force in March of 2006. |
m ght note that in addition to the | ocal and nedia
interests that occurred we did receive, as an agency,
a 2.206 petition froma group of different people. |
think there was about 26 different organizations or
individuals who signed on to that petition
denmonstrating their interest in how the agency would
foll ow up on that.

Next slide, please.

I'd like to talk for a mnute about the
task force conposition. There were a total of 14 task
force nmenbers. The nmenbership included a diverse
prof essi onal background, if you will. W had six
nmenber s who had heal t h physi cs backgrounds, including
representatives from each of the four regional
of fi ces.

We had Tom Ni chol son from Research who is
an expert in hydrol ogy; Ji mShepherd who | believe is
in the audience today representing NMSS on
decomi ssi oni ng; we had an NRR engi neer, Andrea Keim
who i s an expert in systemstandards; and we had Scott
Burnell and Undi ne Shupe with public affairs and
comuni cations expertise; and from the State of
II'linois we had Rich Allen representing the states,

and Rich is a certified health physicist.
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Next slide, please.

So what were we chartered to do? W had
a fairly broad charter. The EDO s office asked us to
go out and | ook at power reactors only, which included
decomi ssi oni ng power reactors. W weren't to | ook at
fuels or materials |icensees as part of this effort.
And we were to eval uate the regul atory process rel ated
to liquid effluents that were inadvertently rel eased
in an unnonitored way.

And sone of the main areas we woul d
review, which are covered in the report, we were
chartered to do a historic review of events that had
actually occurred. And in the interest of putting
some limts on that, we were asked to go back 10
years. So we covered the period of '96 to 2006.
There were a few events that went back before 1996
that we thought we'd bring into the report because of
some point it illustrated. But by and |arge, we were
| ooki ng back at the known events for that 10-year
peri od.

W were chartered with taking a | ook at
the public health inpacts given the available
information. W did not go out and try and devel op
new information about any of these events, so we

gat hered what information was avail able and nade an
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assessment of what the public health inpact was.

| portantly, we were chartered to | ook at
the regulatory framework in this whole area. That's
-- you know, the largest question is: howis the
agency regulating this area, and how do we respond?
That included Part 20, of course, the reporting
requi renents under Part 20, Part 50.72/73, and the
tech specs, and we were | ooking for the requirenents
for the fabrication, testing, and naintenance of the
vari ous conponents that were |leaking, which is a
di fferent aspect fromthe health physics aspect.

W also |ooked at the NRC inspection
programand t he enforcenent programin this area, both
under the new reactor oversight process, which went
into place in 2000, and we conpared that with the
previ ous i nspection programthat had occurred for many
years before that.

W | ooked at how the industry reacted to
these kind of events and their history as far as
remedi ati on goes. W | ooked at the inplications for
decomi ssi oni ng and the | essons that coul d be | earned
from decomm ssioning plants, which I think for us
turned out to be a fairly enlightening exercise.

O course, when you go t o decomni ssi oni ng,

you have to characterize the site, so you start
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| ooking for ground contam nation, whereas when the
pl ant was operating you didn't necessarily have to do
that. So when a plant went into active
decommi ssi oni ng you found out things that you didn't
know when the plant was up and runni ng.

W took a look at i nternational
per spectives, and | ast but not | east, we | ooked at the
conmuni cations with stakehol ders, how sone nmenbers of
the public responded to this kind of event, and how

t he agency responded when these kind of things

happened.

Next slide, please.

This is a summary of the results. W were
given until July -- let's see, August 31st to deliver

the report, and we were one day |late, so we got the
report issued on Septenber 1st, and it's publicly
available. 1It's on the website.

Most inmportant, | think, our conclusion
was that none of the events that we revi ewed resulted
insignificant inpact to any public health and safety.
So that was very good news from our perspective.

However, having said that, given the
present regul atory framework, we did conclude that the
pot enti al existed for unpl anned and unnonitored Iiquid

releases to mgrate offsite undetected. You m ght
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wonder, how can that be? And it's basically because
t he environmental nonitoring programand the effl uent
rel ease programare designed to nonitor contani nation
that is planned to be rel eased.

So the effluents that are going out to
anal yze rel ease pat hways, you know, they're accounted
for. And the radiological environnental nonitoring
program is designed to look for buildup of
contamnation in the areas where those norma
di scharges occur.

So there are no requirenments, for
i nstance, to do onsite nonitoring unless you use the
groundwat er for drinking water onsite. Consequently,
if you have buried conponents that leak into the
ground, it could occur at a | eakage rate | ow enough
that it wouldn't be detected by operational tests or
surveillances, and it's potential that once it gets
into the ground that it could mgrate offsite without
anybody knowi ng it's occurring.

The next bullet, the fact that groundwater
contami nation can be difficult to nonitor and predict,
| think is particularly highlighted by the experience
at Indian Point. As | nentioned earlier, that event
ki nd of kicked off in 2005. | think they have about

45 or so nonitoring wells onsite right now, and
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they're still challenged with identifying where the --
you know, where the groundwater contamination is on
that site and what it consists of.

We concl uded t hat t he ext ernal stakehol der
interest can be significant, and | think nore
inmportantly is that once you're -- once you're in a
position that you have had contani nati on get offsite,
it's very difficult to convince the public that that
necessarily is not a problem

You can get in front of public audiences
and tal k about the public inpact, but the fact that it
-- the contamnation has gotten offsite wthout
anybody knowi ng about it, and in sone cases such as
Braidwood it hadn't been reported to the |ocal
officials or the public for sonme tine, you | ose the
public's trust in both the |licensee and the regul atory
agency, and at that point you're really behind the
curve.

When it came tinme to conme up with sone
recomrendati ons, the task force sat down and one of
the things we had to bal ance was the fact that, you
know,i n all of this the public inpact was very, very
low. So why -- you know, why recomrend further
actions be taken by the agency, because t he agency, of

course, is doing business on a risk-informed basis,
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and the risk here is very | ow.

On the other hand, our view was is that
there's a public confidence elenent to this, and that,
you know, it's worthy of taking some actions to try
and ensure that the public confidence in the agency
remai ns strong, if possible.

Next slide, please.

W canme up with 26 recommendati ons, and
didn't want to tal k about all 26. But they are listed
in the appendix to the report, and |I think you have
that report. And we're prepared to talk to any of the
26 if you'd like. But I did list what | thought were
the -- kind of the highlights of those 26, just as
points if you had questions on those.

The first point -- and, personally, |
think that's the nost inportant -- is | think we ought
to be able totell the public that if there's going to
be | eakage from a powerplant that it's going to be
detected before it mgrates offsite. | just think
that's a fundanmental principle we need to be able to
neet .

W want to have the license renewal
process verify that their reviews take a | ook at some
of these systens that historically have | eaked and

t hat those are being consi dered as part of the |icense
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renewal process.

In the deconm ssioning area, it was
identified that significant contamnation in the
ground bel ow the plant can have a big inpact on the
cost of decommi ssioning, and, therefore, that the
decommi ssi oni ng funding process should ensure that
that's consi dered sonmehow.

W thought it was appropriate to devel op
addi ti onal gui dance for addressing spills and | eaks.
For instance, under 10 CFR 50.75(g), |icensees are
required, if they have significant spills, to naintain
a decomm ssioning file, so that they know it's out
there and they can go deal with it when the plant
deconmi ssi ons.

There i sn't any gui dance, however, on what
that means. So, you know, what is significant? What
do you have to put in the file? Wen do you have to
do that? Likew se, if you have sone kind of a
significant release, there isn't nmuch guidance on
what's expected, so we think we need to work with the
industry to identify that.

| think we'd all agree that there i s sone
very mnor things that occur as a routine basis on
pl ants that have really no -- no significance and t hat

the anmount of action by a |licensee should be very,
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very small, if anything. On the other hand, there are
some events that should require nore. Were do you
draw that |ine? W need to have that dial ogue with

t he industry.

Al ot of our gui dance was real |y devel oped
with 1970s experience, and we think that based on the
t echnol ogy and the change in the effluent streamt hat
it's time to wupdate sonme of that guidance,
particularly with regard to new reactors that will be
com ng online.

And, finally, when we processed the
Brai dwood issue through our enforcenent process --
under the ROP it's called the significance
determ nation process -- we found that the process in
pl ace at that tine could have dealt with the i ssue, we
thought, in a better way. So we took that as
somet hing that needed to be revised, and we started
neeting with the industry and the public to tal k that
t hr ough.

The last thing 1'd like to nention -- |
don't have a bullet onit -- but |I should nmention that
the industry has undertaken an initiative on their
own. They recognize the inportance of this event,
particularly in nmaintaining public confidence, and

t hey kicked off a groundwater protection initiative.
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| believe Ral ph Andersen, the NEI | ead for

this, isinthe audience today. | don't want to speak
tothe industry's initiative, but it's something that
we've nmet with themthree or four tines on, and it's
a significant effort on their part.

That conpl etes the prepared renarks, and
we'd be glad to answer any questions that you may
have.

MEMBER CLARKE: Thanks, Stuart. | have a
coupl e quick questions, and then I'd like to turn it
back to the Comrittee. But how many reactors were
included in this study, and how many releases, if
t hose are --

MR. RICHARDS: Well, it was basically al
operating reactors, so 103 units, and then it was any
of the plants in deconm ssioning. | don't know what
t he count on that was. W did not specifically go and
| ook at each plant. What we did is we relied on the
work done by the four regional offices to identify
pl ants that had had nore than m nor | eakage.

And, quite frankly, once Braidwod and
| ndi an Point got going, you know, a |ot of |icensees
-- they becane aware of the sensitivity to the issue,
and they started to talk with the regional offices

about it, even though these i ssues weren't necessarily
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required to be report ed.

So starting in probably around March when
our task force kicked off, it seened |ike al nost a
daily basis there would be new reports conmng in, a
ot of them very, very mnor. So we had a |ot of
di fferent exanples to choose from W decided as a
task force we -- you know, we had to truncate that to
something workable, so we tried to pick what we
consi dered, you know, the nost significant rel eases,
and we focused on that.

So the nunber of plant events that we
actually described, | don't know exactly what the
count was, but it's probably in about the dozen range.

MEMBER CLARKE: So it was a very
conpr ehensi ve survey.

MR. RICHARDS: Well, yes. But, again,
it's known releases. It's -- none of these -- well,
a fewof these smaller ones were news to people in the
regions. But the l|arger events were not news. You
know, these were things that by and | arge had been
known | believe by the regions as part of their nornal
i nspection process, but the event -- because of the
amount of radioactive material that was rel eased was
not reportable, it was known at that tinme that it

wasn't a public health i ssue, so peopl e went back and,
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you know, revisited that, and we just brought it into
our task force and gave it a second |l ook, if youwll.

MEMBER CLARKE: Ckay. | have a nunber of
ot her questions, but | suspect they'll cone out inthe
guestions fromthe Comrittee. Your report says
"final." Have you conpl eted your charter? 1Is there
any ongoing work for the task force, or --

MR RICHARDS: No. The task force is
done. The report went to the EDO s office. The EDO s
of fice then reviewed the report, and it went through
the agency |essons |earned program That's a new
programthat just started up. In fact, this was the
first lessons |earned report that went through that.

The pur pose of that programwas to try and
make sure that significant i ssues are properly tracked
through resolution, so there's a screening process
where agency senior nanagers get together and they
review t he recommendati ons and they decide if any of
t hem should go in this higher |evel program

None of our 26 nade the cut, but that
doesn't nean they are foll owed up on. The issues are
then sent out, tasked out by the EDO s office to the
programoffices -- in this case, NRR, Research, NMS
-- and the program offices are required to follow

t hrough on those recomendations. So that's where we
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are today is the actions have been tasked out to the
program of fi ces for action.

MEMBER CLARKE: The Committee is famliar
with the |l essons learned initiative going back to |
guess April of 2005 when t he decomn ssi oni ng staff had
a workshop on the proposed revisions to the
decomi ssi oni ng gui dance. We've al so been briefed on
the rulemaking -- proposed rul emaking and gui dance
under the prevention of |egacy sites initiative, and
now we have your task force.

When you say your recomendation -- your
results didn't nake the cut, are you referring to the
website, the | essons | earned website, or --

MR. RICHARDS: No, it's the -- you know,
it's atracking systemnai ntai ned for these very hi gh-
| evel |essons |earned recomendations. You know,
backi ng up out of Davis-Besse, the staff did a | ot of
reviews, and one of the things we found out is that
the staff had exanples from the past where we had
identified problens with industry performance. There
had been action taken.

But then, as the years went by, we didn't
do a very good job of follow ng through, and we shoul d
inprove in that area. So the agenda cane up with this

hi gher | evel tracking program but it was neant for
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itens that -- at a pretty significant level. One of
the criteria you have to neet is that if the agency
doesn't follow through with the recomendati on that
it's likely we wouldn't neet one of our strategic
goal s.

Vel |, when you get to the strategic goal s,
they're high. So in our case, because the risk to the
public is low, under that criteria al one none of the
26 made it into that |ist.

MEMBER CLARKE: COkay. Well, | guess the
risk is | ow because of what we released. But | think
one of the questions | certainly have, and you can be
t hi nki ng about how all of this ties together, the
| essons | earned that canme fromyour work is going to
be captured, tied into the | essons learned initiative
on deconmm ssioning, all of which will hopefully feed
back and provide valuable information for designing
new facilities.

MR. RI CHARDS: Yes.

MEMBER CLARKE: And for preventing | egacy
sites. At sonme point, is there -- is there a process
that's tying all of this together? |Is there -- to
your know edge or --

MR. RICHARDS: Well, | think the -- you

know, where the sharing of information and bringing it
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together will -- 1 believe will occur is that, you
know, at the working level in TimFrye's branch and
working with people in NMSS and Research, you know,
one of the benefits of this task force was the
opportunity to work with people |ike Ji mShepherd and
share vi ews.

So hopefully we've established a working
rel ati onship and, you know, it will rmake us better at

comuni cating what the various offices are going

noving forward. And now we're all tasked to follow up

on these recommendations, so clearly there is a role
in a lot of these reconmendations for multiple
of fices, just as the |l ead for each recomendati on has
been assigned to one office and it's their
responsibility towork with the others as appropri at e.

MEMBER CLARKE: Ckay. Thank you.

Rut h?

MEMBER VEINER First of all, | read
t hrough your reconmendations, and 1'd |li ke to conmend
you. That's a very conprehensive series.

MR. RI CHARDS: Thank you.

MEMBER WEINER: Are any of those
recommendati ons going to inprove public health and
safety?

MR RICHARDS: Well, that's a tough
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guestion, because it comes back to the question of:
is it very likely that there would be | eakage from a
site that would get offsite undetected, get into the
public domain, and a cause significant dose to a
nmenber of the public?

W don't have an exanple of that
happening. | think, as our task force, our concl usion

was it was very unlikely that that would occur for a

nunber of reasons. But that's -- you know, it's a
judgnment thing. | just believe, nmy own personal
belief, is that we should be able to say that if
something is going to leak into -- leak out of a

radi oactive systemthat we identify that before it
gets offsite.

But, you know, | wouldn't -- | would not
-- well, | hate to speculate. |'msorry.

MEMBER VWEINER: No, that's fine, because
nmy foll owmp questionis -- or corment is that it's a
tougher job to justify somethi ng where you can't see
in advance that there's going to be any real
i mprovenent on public health and safety. So | w sh
you luck in justifying expenditures.

MR. RICHARDS: Well, and that's -- you
know, | think the report discusses this. One of the

chal l enges that we face, of course, is if you want to
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pl ace any kind of a requirenent on operating plants,
the plants that are out there right now, we woul d have
to pass the backfit test, because of the backfit rule,
and that -- you know, that has a standard to it. |
would guess that for nost, if not all, of our

recomrendati ons that would be difficult to do.

On the other hand, if there are going to
be a nunmber of new plants built going forward, we
ought to take these | essons | earned, plus the | essons
| earned fromthe | ast 30, 35 years of plant operation,
and apply that to new reactors. So, you know, the
backfit process, as long as we get noving on it,
doesn't apply to those plants.

MEMBER VEINER: Did any of you -- the
pl ants that you discuss in the report, did any of them
have repeat events after the ones that you discussed
inthe reports? Because | notice nost of them-- just
| ooki ng through themand as | recollect, nost of them
did institute sonme additional nonitoring onsite and
offsite, and they went and tested offsite wells and so
on. | just wondered if there were repeats -- repeat
excur si ons.

MR. RICHARDS: O a significant nmagnitude,
| don't remenber any that came to mind. The industry,

as part of their initiative, sent us correspondence
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voluntarily with some historical information of spills
or leaks that they had had, and | believe sone of
t hose reported nore than one event, but al nost -- you
know, in nost cases, there were small events that
really probably normally wouldn't gather rmuch
i nterest.

So it depends on where you draw the |ine
on what's significant. | think nost plants have had,
you know, | eaki ng systens, because these systens just
weren't designed to be | eakproof. For instance --

MEMBER VEI NER: That's right.

MR. RICHARDS: -- at Braidwood this pipe
is a concrete pipe. |It's not safety-related. |It's
commercial grade. It's five mles long, you know. |f

| had to guess if it's |eaking somewhere al ong that
length, well, probably a little bit, but does it
matter? |1'd say no.

MEMBER VEI NER: And nobst of your rel eases
of fset are way bel ow the MCLs.

MR. RI CHARDS: Yes.

MEMBER VEEI NER: | nean, you're down in the
noi se as far as the MCLs is concerned.

| have one final question, which isn't
quite related. Were did the 3 mlliremcone fronf?

That's such an odd --
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MR. FRYE: Are you tal king about the

appendi X - -
MEMBER VEI NER:  Yes.
MR FRYE: -- in Part 50 --
MEMBER VEI NER:  Yes.
MR. FRYE: Steve Geary might be able to

answer that.

MEMBER VEINER: |'mjust curious as to
where that nunber -- how that nunmber was arrived at.
MR. GEARY: | don't have the thorough

background on that. However, the public dose linmt
was originally set at 500 mllirem and it wanted to
be a small fraction of that. They took a | ook, then,
at the engineering capability of the plants and the
liquid cleanup systens that could be used and felt
that a low -- a small fraction of that public dose
l[imt could be achieved. And so that's basically
where the 3 milliremcone from

| think if anyone el se wants to answer
that, there nay be nore historical information here,
t 0o.

MR. FRYE: Let ne just introduce Steve.
Steve is a nmenber of the Health Physics Branch i n NRR,
so he's a nenber of ny staff.

MEMBER WEI NER: So that verifies that,

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

105

i ke many of the EPA standards, you're going for as
| ow as reasonably achievable. That's --

MR. GEARY: Right.

MEMBER WEINER: Al right. Practica
guantitation. Thank you.

That's all. Thanks.

MR. RI CHARDS: Thank you.

CHAI RVAN RYAN: A little math. | | ooked
at page 11. There's a table, and there's 15 units out
of 103 in that table, so that's roughly 15 percent.

MR. FRYE: Yes. And just to anplify on
what Stu nentioned earlier, you know, we were tasked
to go back 10 years, to 1996, to | ook at significant
events. And as Stu said, we weren't trying to capture
all of the events, but we want to get a good cross-
section of the significant events to be able to, you
know, capture sone good | essons | earned, and, you
know, we were trying to get a variety of causes
i ncluded and get the significant events. So --

CHAI RVAN RYAN. Okay. Well, | just --

sonmebody had asked, what's the fraction, or what's the

number of --

MR. FRYE: Right.

CHAI RVAN RYAN: -- units that are in your
study. So that's one neasure of it. It may not be a
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good one, but that's one.

One of the things that |I've been thinking
about, and 1'd like you to help ne understand -- and
it may not be a question for you fol ks, maybe sone of
the industry fol ks can answer it as well. To ne, the
fact that all of the tritiumval ues were conpliant in
t he broadest sense, there was no public health and
safety concern on all of that, in a way could be
viewed as being fortuitous. O that the system was
designed so that that -- you know, the rel eases woul d
be so small they wouldn't raise any question agai nst
public health and safety.

You know, the fact that this issue sort of
bl ossonmed all of a sudden based on one plant and t hen
other plants looking at it, to nme the aspect of it
that this is sonmething that, oh ny goodness, what's
goi ng on here, was sort of the reviewof it is really
kind of the interesting question for me. |'mglad the
doses of projections of dose are | ow and conpli ant and
there's no public health and safety consequence from
t he perspective of your report.

But what have you done on this other side
of saying, well, okay, if we build new plants, how do
we nmake sure we don't have this problemagain? By the

way, a concrete pipe wll have about the sane
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perneability as a halfway decent clay. So it's, in
essence, clay.

MR. RICHARDS: All right. You know, Jim
Shepherd might be able to help me out on this. But as
far as new plants going forward, |I'm not from the
Ofice of New Reactors and | haven't really been
i nvolved in, you know, the design of those plants. |
do know that there is a regulation that requires that
when a |l i censee cones in with an application that they
shoul d descri be neasures that they're going to take to
l[imt the contam nation.

And | think that was an outcome of our
decomni ssi oni ng experi ence, going out and fi ndi ng out
that plants had had weeks that weren't identified
during plant operation and that inpacted the ability
of themto clean up the site.

Ji m Shepher d?

MR, SHEPHERD: Yes. Am| on?

CHAI RMAN RYAN: Hi, Jim

MR. SHEPHERD: CQur goal on now FSME
formerly NVSS, side is to provide the reactor people
with our insights from the deconmssioning to
identify, to a somewhat greater extent than the
operating plants can, where |eaks occurred fromthe

decomi ssioning plants, because now we have the
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opportunity to go out and dig everything up and see
actually what did | eak, and then make suggestions to
t hem on how t hey m ght perhaps nodify or enhance a
desi gn.

| don't think, given that the plants are
made primarily of concrete, steel, and water, we're
going to have a zero release facility.

CHAI RVMAN RYAN:  Ri ght .

MR. SHEPHERD: But | think certain design
consi derations, so that rel eases nay occur in areas
that are better controlled, either for the use of
sunps or ot her doubl e encl osures of sone form if you
will, and also perhaps enhanced instrunmentation or
other things like the under-drain systens to detect
| eakage when it occurs rather than waiting until we
get to deconmi ssioning when it has been | eaki ng, what
we've seen is typically very small |eaks that occur
over |long periods of tine.

But a tenth of a gpmw Il leak a mllion
gal | ons over a 20-year operating life. And it's very
difficult to detect the tenth of a gpm W' re | ooking
to help them sonehow identify the million gallons
before it gets quite that |arge.

CHAI RMAN RYAN:. It's not quite so hard,

t hough, if you have a tracer like tritiuminit. You
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know, you can get there a whole |ot sooner than 20

years down the |ine.

And | guess what |'m-- |'ve been thinking
about, you know, the fifth bullet on -- 1'msorry,
slide 5, the fourth bullet, if you could back it -- is
everybody over there? No, | guess not. OCh, there we
go. Thank you, Mchelle. | didn't see you hiding

behi nd the screen there. Slide 5.

And I'Il just read the bullet while it's
com ng up on the screen. "G oundwater contam nation
can be difficult to nonitor and predict its novenent."
| couldn't agree with you nore, particularly in a
hi ghl'y engi neered environnent where you' ve got a, you
know, fully manmade construction with God knows
exactly what kind of foundation and footing and all
the rest. And sonehow out sone distance fromit
that's married to a nore natural -1ooking kind of soi
colum. You can be -- Tom Ni chol son would be thrilled
to help you, you know, spend |ots of years nodeling
all of that, I'msure. R ght, Bobby?

And it is quite a challenge to do that.
But it's interesting, | think, to try and think about
that. Wiat can we do different in terns of early
detection? To neet the fact that it wasn't detected

early in sone of these, you know, kind of ol der | eaks
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t hat have been progressing for sone tinmneis really the
heads-up nessage out of all of this, is how do you
avoi d that kind of challenge to public confidence?
That, you know, | think the public would be saying,
"W didn't know it was happening."

MR. RICHARDS: Yes. Well --

CHAI RVAN RYAN:  And that to me is the kind
of top-of-the-pile nmessage. And, you know, we've
heard from Connecti cut Yankee. They ran into |ots of
stuff they didn't anticipate. W've heard on a couple
of the deconm ssioning projects, oops, there were
surprises. And in ny own experience, that's true as
well in -- having tritium you know, at a |lowleve
waste site. | nmean, it -- until you' ve figured out
how it behaves, you really don't know how it behaves.

MR RICHARDS: Well, and I think a | ot of
peopl e would agree with you. You know, of course,
Ral ph Andersen can speak for the industry. But
think -- | think the task force, the industry, through
their groundwater production initiative and sone of
the citizens groups through their 2.206 petition al
kind of came to the sane conclusion. W ought to
det ect | eakage or contami nation before it gets offsite
and has an inpact to public health.

It's just that the nunber of ways of doing
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that are infinite I guess. But, you know, one fix
does not fit all.

CHAI RVAN RYAN: GCh. And in various parts
of the country, in various geohydrol ogi c regi nes, one
coul d be counterproductive over here, but works fine
over there. So I'mwth you 100 percent.

MR. RICHARDS: But the question --

CHAI RVAN RYAN: The prem se still stands.

MR. RICHARDS: The question is how to get
there. You know, the industry has chartered all their
plants to take an individual |ook at their sites and
come up with a plan to do that. So they -- you know,
they could come up with 67 different plans or however
many sites there are. The 2.206 petition had a nore
one-si ze-fits-all approach.

Fromour viewpoint, we think that there's
a lot of different ways you can get there, and then,
of course, we're also challenged by the backfit
requi renents for existing plants.

CHAI RVAN RYAN: The ot her question that
came to ny mnd is, okay, tritiumwe all knowis the
| eadi ng i ndi cator of what's com ng next. Has anybody
| ooked for carbon-14 or other radionuclides or --

MR. FRYE: Like you said, tritiumis the

-- usually the first radionuclide that we find. But,
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you know, at sone of these sites we have found ot her
radi onuclides. You know, tritiumis the | eader.
Strontium90 at Indian Point has been detected,
cesium 137, so, you know, we are -- as we | ook we're
finding these other radionuclides.

CHAI RMAN RYAN: Have you | ooked for carbon
at any of the other sites, carbon-14 in particular?

MR FRYE: | can't say for sure, but I'm
pretty -- you know, Region | for exanple, at I|ndian
Point in particular, is doing a broad spectrum
anal ysis, and they're | ooking for the hard-to-detect
nucl ear --

CHAI RMAN RYAN: So | guess that's data
that will be com ng. You know, you think about other
things like tech-99 and 1-129, and, again, it's a
matter of what's in the source termof the inventory
and what noves. But those are nost certainly nobile
in water, and, you know, if tritiumshows up, sone of
t hese others will show up.

MR. RICHARDS: There isn't really at |east
regul atory guidance on what to do in this area.
Agai n, once you get this into the ground, it | think
woul d behoove us in the industry and the regul atory
agency got together with the public and, you know, had

a di al ogue about, okay, if this kind of event occurs,
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what's expected? You know, what nuclides should you
be | ooking for?

CHAI RMAN RYAN: And |et nme quickly add
that I -- | nmean, | recognize that airborne effluents
dwarf anything that we're tal ki ng about here in terns
of releases to groundwater. So |I fully appreciate
that the magnitude of the release is snmall, but it was
the surprise of the release | think that has the
public, you know, concern raised sonewhat, it seemns
like. | nean, maybe |'m --

MR. FRYE: Yes. | think part of the
public's concern was, you know, we needed to be sure
what was out there and what had happened historically
before we could say definitively that there was no,
you know, inpact on public health and safety. And,
you know, we're working to get that know edge of what
has happened and - -

MEMBER CLARKE: M ke, the Table 1 that you
referenced earlier has the radionuclides that were
found for each of the reactors.

CHAI RVAN RYAN: That's one question. The
second question is: did anybody | ook for carbon?
Because if you didn't look for it, you're not goingto
find it. 1'd look for it, if it was ne.

The ot her questionit raisesinny mndis
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the idea that your report and all of your work could
really help in an area that's a little bit different
from the physical design of, say, a fuel pool. It
certainly could help in that regard.

But what does it inply to you, or did you
think about it, or is anybody tal king about, how do
you nodel the geohydrol ogy of a reactor site? | know
we spent a lot of tinme worrying about seismc issues
in ternms of design of powerplants, but where do you
figure out groundwater and howit actually does behave
on a given site? That's been sonething that has been
certainly generally kind of identified at various
sites, but there's not a lot of detail there.

MR RICHARDS: Well, and it's unfortunate
that Tom Ni chol son is not here today. He would
probably be able to describe that better. But there
was -- you know, there's the initial characterization
of the site as part of l|icensing, and then beyond
that, if | renmenber ny di scussions with Tomcorrectly,
you know, there isn't a requirenent to do any nore.

As Tom describes it, you know, you start
digging holes and putting pipes in and you really
change the way the hydrology reacts to any kind of a
| eakage. After that point, you don't necessarily have

to mai ntain a good know edge of that, nor is there any
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requi renent again to nonitor the ground onsite unl ess

you use it for drinking water.

Soit's true. |If something goes into the
ground, you nmay not know where it's going to go. It
could be difficult to determne. | think at Indian

Point, you know, there are wells that were fairly
cl ose toget her that gave conpletely different results.
But on the other hand, | think you could nake the
argurment that if it's unlikely to result in a public
heal th problem you know, is that |level of effort by
a licensee worth it?

CHAI RMVAN RYAN: Yes. And |'m not

suggesting we, you know, race out there and enpl oy

over geohydrological well-drilling conmpany in, you
know, the United States to drill hones in every
powerplant. But it sureis -- it sure is part of the
equation when you think about, well, how do | know

what | know? | nean, and | think that's sonething to
t hink about. And, again, |I'mnot thinking about in
t he context of eval uating current plants, but thinking
about what we do down the line at new sites.

MR RICHARDS: | think Indian Point is a
good case to take a | ook at, because they're -- you
know, they've launched a very large effort from our

point of view to make sure they can characterize
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what's going on there. Arguably, you could say that
very little if any of it is really driven by
regulation. It's driven nostly by the interest of the
people in the local community, and, you know, others
in New York State.

MR. FRYE: | was just going to add that --
and Stu nentioned the industry initiative, and a big
part of the industry initiative, and, of course, this
is voluntary. But the NRC is assessing and follow ng
up onit, but a big part of theinitiativeis for each
site to review their site hydrology and update it as
necessary to -- so that they do have a better
under st andi ng of the groundwater flow and howit, you
know, acts on each site.

CHAI RVAN RYAN:  Sure.

MR. RICHARDS: But | think, you know, the
i ndustry representative can correct ne if |I'm wong,
but there's a caveat there. They'd only need to do
that to the degree that it's inportant to ensuring
they detect material before it gets offsite and
i mpacts the public. For instance, if you have a site
that's located on the ocean, and you know that if
somet hing goes into the ground it's going to go out in
the ocean, you'd probably say, "Wll, that's all |

need to know."™ And naybe that's as far as you go.
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So | don't think the |licensee's
groundwat er protection initiative specifically says
ever ybody shoul d go out and refresh their know edge in
that area. They should take a | ook at their own set
of circunmstances and deci de what they need to do.

CHAI RVAN RYAN. But, | mean, in your
summary there it nakes a | ot of sense to ne. |'m not
di sagreeing with that view at all. But, again, ny
guestioning is not so rmuch, what are the current
pl ants doi ng, because | think there's a pretty robust
programto |l ook at all that. |It's, how do we take al
that information and say, well, you know, if we nmake
t hi s change and that change, or designed a protection
system and/or sunp in or, you know, there are somne
sinple things that could help test nearer the source.

| mean, ny own experience is the closer
you get to the potential source wth whatever
nmonitoring you want to do, the higher your
reliability. And if you get to where you could even
you know, have an internedi ate engi neering access to
some location to see where things are |eaking even
inside of a building, before it gets outside of a
building, that's a better place to be.

So I'm just wondering if there's any

t hi nki ng yet along those lines. And maybe that will
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conme | ater as people sort out what's working and not.

MR. FRYE: To get back to one of your
earlier questions about how we're going to apply this
to the new reactors, which is kind of in line with
your |ast question, you know, Jim Shepherd gave a
pretty good expl anati on of sone of the work that we're
doi ng, and what we're trying to dois we're working --
NRR is working with Jimand NVMSS and Research to get
these |essons |earned, and to develop regulatory
gui dance for what we are | ooking for out of this
20. 1406, and we're working to get, you know, new reg
gui des devel oped and | think get this stuff in our
standard revi ew plan updates. So we -- you know, we
have sonething to --

CHAI RMAN RYAN:. There's the know edge
management right there.

MR. FRYE: Right.

CHAI RVAN RYAN: Ckay. Geat. Thanks.
| " ve taken enough tinme. Thank you.

VI CE CHAI RVAN CROFF: At the start, you
noted that your task force focused on reactors. |If
you were to extend it or have a phase 2 on naterials
facilities, do you think it would reveal anything new
or any additional |essons or recomendati ons?

MR. RICHARDS: | guess |'mnot prepared to
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answer that, because | know very little about
materials facilities. Maybe there's sonebody in the
audi ence who has nore know edge, but | personally have
never been a part of the inspection or Ilicensing
programfor materials facilities. Does anyone care to
of fer up an opinion on that?

MR. SHEPHERD: Yes, this is Jim Shepherd.
| don't think we were -- would be likely to find any
new insights. | think nmany of the issues that we see
of |eaks that occur in areas that are not easily
noni t or ed, ei t her visual ly or by exi sting
i nstrument ati on, have occurred with sone regul arity at
material sites, nmuch to the sane extent on a rel ative
scale that they have at the reactor facilities.

VI CE CHAI RVAN CROFF:  Thank you.

MEMBER CLARKE: Professor Hinze.

MEMBER HI NZE: Concerni ng the application
of your lessons learned, | was pleased to hear the
di scussi on regardi ng the novenent of groundwater and
the new nucl ear powerplants. It seens to ne that
there is a concern here about the level of site
characterization required at new nucl ear powerpl ants.
" mremnm nded of a judge's statenent sone years ago, a
M ssouri judge, that said that the novenment of water

in the subsurface was unknowabl e.
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I t hi nk you' d find t hat nost
geohydrol ogi sts woul d not subscribe to that. W can
know. It's a matter of how inportant it is to know it
and how nmuch noney you -- therefore, how nuch noney
you put into it.

But also, it's a mtter of placing
nmonitors in the correct position, and it seens to ne
that that's part and parcel of the nodeling and
nmonitoring, that you have to have sufficient
i nformation so that you can nodel, and on the basis of
that you decide where you're going to do the
noni t ori ng.

And it seens to ne that there's a | esson
| earned there, not only for existing plants but new
pl ants, and al so ot her nuclear waste sites. W know
that tritium has escaped outside the site from ot her
pl ants, so | woul d encourage that.

One of the questions that | had was the --
you arrived at the decision of mnimal risk, and I'm
sure that's well docunented. But |I'mwondering if you
consi dered how nuch uncertainty there was in your
deci sion and how you arrived at that uncertainty.

MR. RICHARDS: Well, | guess the short
answer is no, we didn't -- you know, we didn't do

that. Wiat we did is we just took a | ook at, again,
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t he avail abl e i nfornmati on, which was based on | argely
i nspections that had already occurred by the NRC or
weren't done by |icensees, and using those -- you
know, that available data to assess inpact on the
public, you know, there is al ways the possibility that
t here was contam nati on beyond what the |icensee or
t he NRC det ect ed.

But on the other hand, you know, one of
the questions that cane up is: how do you knowit's
not worse? One of the things we did | ook at is, where
do these | eaks predom nantly conme fron? And there's
a couple of locations -- spent fuel pools, buried
pi pes, particularly from you know, condensate st orage
tank or sonme kind of a large water tank that feeds,
and a boiler that, you know, feeds sonme punps that
inject into the reactor vessel, and di scharge paths.

Vel |, you know, and the spent fuel pools,
of course, are -- have a purification systemon them
so the Il evel of contam nation is typically maintained
fairly lowthereinrelative terns. For discharges to
the environment, a |lot of those di scharges have been
processed before they -- they go, too.

And |ikew se, the contam nation in the
water that's in condensate storage tanks is not very

high. So when you look at it, | don't renmenber us
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| ooki ng at any events that really involved resins or,
you know, sonme of these materials that you would
expect to have high | evel s of contami nation. Mst of
it has been water that has already been, you know,
processed or is a relatively |low |l evel of
cont am nation

So, you know, that gives us sone | evel of
confort that we're not going to have or we haven't had
maj or contam nation events that go undetect ed.

MEMBER HI NZE: Excuse nme. But is there a
tenporal variation associated with these tritium
| eaks? I n other words, is it constantly increasing,
or is -- are there «cyclic wvariations? Wat
i nformati on do you have?

MR. RICHARDS: Well, we just have the
hi story record, and we went back and | ooked 10 years.
That's -- you know, quite frankly, that's sonething

that we didn't consider. So | can't really answer

t hat .

MR. FRYE: You know, | was just going to
add -- add on to Stu's response to your question
about, you know, our -- | guess our confidence of the

i mpact on public health and safety. And the |licensees
for both Braidwood and Indian Point did very

conprehensive evaluations of the dose from the
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rel eases, you know, bounding calculations with very
conservative val ues, and we reviewed these as part of
the lessons |earned task force, and these were, you
know, major contributors to our concl usions.

And even with their conservative, you
know, assunptions that they made, they -- the doses to

the public fromthese rel eases and spills and | eaks

were, you know, fractions of the Appendix 1|, 3
miliremlimt. So, you know, | think that's --
that's the --

MEMBER HI NZE: It gives you a |ot nore
confidence if you have sone idea of where your -- of
what your uncertainties are, which neans you know how
to | ook at your uncertainties. You know, you mght --

MR. FRYE: Right.

MEMBER HI NZE: -- look for high
perneability zones in the subsurface. These are the
areas where you' re going to get the maxi mum novenent,
where you're going to get the |ongest reach if you
will of the contam nants. And those nmight give you a
better idea of what's really happening in the extrene.

MR. FRYE: Right. You know, | think one
of the approaches that, you know, these sites have
taken is they have drilled so nmany nonitoring wells,

and they've done --
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MEMBER HI NZE: The nunber of nonitoring
wel I's never inpresses ne. |It's where they're | ocated.

MR. FRYE: Well, right, and that's the key
that -- that's one of the key | essons |earned, that,
you know, we have identified and the industry has
identified that you have to take the time to eval uate
the site hydrology and drill the right wells in the
right locations to the right depth. And we've -- the
i censees have done that, and we've -- we've severa
times, you know, reviewed their analysis. Tom
Ni chol son has gone up with the regions and revi ened

the anal ysis and --

MEMBER HINZE: |'ve sat in on sone of the
early site permt reviews, and, as | | ook back on it
now, and thinking about this problem | wonder, you

know, has there been enough concern rai sed about
really defining the groundwater situation, the
groundwat er novenent, in the -- particularly in the

unsat urated zone. Yes.

CHAI RMAN RYAN: Bill, one anmendment 1'd
offer into your coments -- and | thought they were
all good ones -- isit'sinteresting to think about --

and it's a tough problem because you've got this very
| arge engi neered unit that you've plunked down with a

| ot of subsurface engi neering, you know, to buildit.
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And you basically made your own geohydrol ogi c regi ne
close to the plant.

MR FRYE: Yes. You know, | think that
was one of the lessons |earned, that we have
identified and the industry has identified, is that
they' ve done an initial site hydrology study. And
then, they built a site, and --

CHAI RMAN RYAN:. So the hydrology is al
di fferent than the study.

MR. FRYE: -- the foundations they' ve put
in, and the backfill they've put in, has changed the
hydr ol ogy.

CHAI RVAN RYAN: Ckay. Now, let ne offer
you a thought here and see if this is crazy or not.
But to ne, it's interesting to say, well, okay, |I'm
going to start up this new plant. Well, it would be
interesting to have sone kind of a protocol to devel op
information that would tell you about where to
nmonitor, where to intercept, or where to find
sonmething that m ght happen 10, 20 years down the
l'ine.

And it's not something you're going to
spend a |l ot -- a huge anmount of noney on, you know, in
year 1 and year 2. But sonmething that if there's a

little bit of effort to collect water |evels, you
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know, in a few key wells. You can know whet her water
is going that way or that way.

Now, if you do it all at once like I'm
sure sone plants have had to do at this point, they
put in 30 or 40 wells, just so they can figure out
where are the tilts in -- you know, where does the
wat er go?

So ny viewof it isit's alot better if
we can do sonmething smart |ike, say, we'll gather a
little bit of information close in to your engi neering
feature, so you can see how it not necessarily grows,
but how it evolves in the context of the bigger
geohydrol ogi ¢ systemas things settle down, for |ack
of a better phrase, because it will finally seek its
own level. | nean, you make a big hole, you fill it
up with an engineered thing, and it's going to take a
while to reequilibrate with the systemaround it.

You know, | nmean, we've |learned at
Hanford, for exanple, after they stopped putting so
much cooling water out of the systemat Hanford, the
water |evel went from having a big, huge slope to
bei ng essentially flat, whichis the way it was before
it was changed by all this release to the surface.

So I"mjust trying to think, you know, is

there a smart way to take new plants and t hi nk about,
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how do we avoid these later detection of |eaks as
opposed to an earlier detection by doing alittle bit
al ong the way rather than wait until we have to plunk
down a big program Does any of that make sense to
you guys? Have you | ooked at --

MR. RICHARDS: Well, it does. And, you
know, it brings us back to one of our reconmendati ons,
which is that we ought to be able to detect |eakage

before it gets offsite, and the recognition that

there's a variety of ways to dothat. | think in sone

cases it would be appropriate to do the kind of
nmonitoring that you' re suggesting, and in ot her cases
a licensee nmght nake the case that the site is so big
or it's located on an ocean that, you know, a |ot of
effort isn't worthwhile.

And it's -- you know, that's the kind of
thing we're going to have to work out with our public
stakeholders in the industry to see if we can conme up
with a way forward.

CHAI RVAN RYAN: And all well and good.
nmean, | see, you know, without any bias or prejudice
that the wi de range of options of do nothing do a |l ot.
Everything in between in ternms of this nodeling and
nmoni tori ng kind of concept could be appropriate based

on the geohydrologic regine. But there's a real
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opportunity to -- if we get at it early, it's not
nearly as expensive.

Now, the other side of it -- I'll put on
my old licensee hat fromyears gone by -- is, okay, if
| do all these things, where's ny benefit? Do | have
a | ower deconmm ssioning cost if | have | eak detection
capability and nonitoring? | would hope so. Because
there is an investnent there and site know edge, and
that site know edge gives ne the ability to say, you
know, ny risks are better established, better
confined, and defined, and naybe there ought to be a
benefit sonehow in there to ne.

Now, | don't know if managi ng, you know,
| ower decomm ssioning trust fund requirenents is the
way to go. But there ought to be sonme way for nme to
t ake advantage of the fact if I'minvesting in this
knowl edge that there's a benefit for it. Has that --
did that aspect conme into your thinking?

MR. RICHARDS: Yes, it did. And it -- you
know, it gets to the heart of things, which there has
to be a benefit. |If you wanted to backfit this on
present |icensees, you'd have to denonstrate that
benefit. And | think, you know, if you wanted to go
forward and put sone kind of rule into place, you

woul d have to convince the Conmi ssion and the seni or
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staff and, you know, panels like yourself that there
is a benefit.

So, and that's a tough thing to do. It
comes back to -- and one of the previous questions we
had is, well, you know, is there really a problemhere
that we need to address? O does the history suggest
that the inpact on the public is negligible and it's
not worth that -- you know, that expenditure of
effort?

CHAI RMAN RYAN. It seens |ike a great
first step in your report, but it sounds |ike that
there's a lot of other activity conmng after your
report that will --

MR FRYE: Well, | think what you'll see
is that there are a handful of recomrendations that
say, you know, the staff needs to evaluate the need to
-- needs to evaluate our regulations for, you know,
changi ng the radiological environmental nonitoring
programto change the requirenments, you know, inprove
some of the requirenents for offsite nonitoring, you
know, consider changes for onsite groundwater
nmonitoring, to review changing the regulations to --
for | eakage detection.

So we have the recomrendati ons there to --

for the staff to evaluate these things and consider
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what, if anything, can be done. But obviously, it's
too early to say, you know, what direction we m ght
t ake.

CHAI RMAN RYAN: Again, 1'd offer an
anmendnent that just addi ng requirenments for nonitoring
isn't going to get it. Wat you' ve got to really add
is value added nonitoring. | don't want to put in a
well unless it's going to tell ne sonething | need to
know.

MR. RICHARDS: W agree with that.

CHAI RMVAN RYAN: Every geol ogi st and
hydr ol ogi st, present conpany excepted, always want to
drill one nore hole.

(Laughter.)

MR. LARKINS: Stu, | think everybody
agrees there is no public health inpact from these
| eaks. But there is a public confidence issue which
seens to have grown out of this, and we're going to
continue to have these | eaks occurring over tine. How
do you recapture the public confidence? How do you
better risk communicate this information to the
public, so you don't have to deal wth unnecessary
burden from sonme type of legislation, additional
reporting requirenments, or things like that?

MR. RICHARDS: Well, again, | can give you
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my opinion, and it's sonewhat captured | think in the
report, which I think nost of the people involved
woul d agree with. But once you' ve had a | eak and you
didn't know it was com ng, and you' ve got to turn to
the public and say, "Gosh, we've |eaked radioactive

material out there in the environnent," and, even
worse, "it happened years ago and we didn't tell you
about it," you're in a pretty bad pl ace.

CHAI RVAN RYAN:  Yes.

MR. RICHARDS: So your credibility with
the public is probably not very good. | know that in
the case of Braidwood the |icensee had a nunber of
public neetings, and then they had sonme open houses
where they had peopl e conme out and you could tal k one
on one, and | think they found that to be effective.
So over a period of tine, maybe the public has becone
nore confident in the utility.

In Exelon's case, they instituted a
nonitoring program a very extensive programat all of
their sites nationwide, and they' ve been pretty
upfront in letting people know that they spent a | ot
of nmoney to do that. |It's hard to judge, you know,
how successful they've been at recapturing that

confi dence.

| think fromour point of viewthe -- you
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know, the | esson to be | earned there is don't get into
that position. Don't -- you know, we should take somne
kind of measures to ensure that, you know, we may --
we detect this | eakage before it gets offsite, getting
back to Jim Shepherd's coment that it's not Iike
you're going to have a | eakproof plant, nor is, you
know, that really called for. On the other hand, we
shoul dn't be in a position |like we found oursel ves at
Br ai dwood.

MR. FRYE: You know, just to add to that,
and | think we nmentioned this earlier, but just the
ability to say that we have done a good job of
identifying over the years the historical |eaks that
have occurred, that was a big part of the public
confidence concern upfront. And, really, the point of
the 2.206 petition that Stu nentioned was that there
was no confidence that either the NRC or the industry
knew the extent of the spills or |eaks that had
occurred historically.

And the industry, as part of their
initiative, has, you know, voluntarily responded
through a questionnaire to provide that historica
information. And so, you know, once we have that and
we can have sonme confidence that it's a conplete

history, | think that goes a | ong way.
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MR. LARKINS: Yes. You seemto be going

back | ooking, maybe proposing sone changes to the
significance deterni nati on process and what t he i npact
of that m ght be. But that doesn't seemto address
root cause -- | mean, getting back to the public
confi dence issue.

CHAI RVAN RYAN:  No.

MR. RICHARDS: That's too nuch into the
bureaucratic details. It's really how nuch of an
impact. But, again, | think our recommendati on that
there be action so that if there is |leakage it's
detected before it gets offsite, | think that's -- for
public confidence, that's the nost inportant thing.

The second thing is reporting it. You
know, | think we need to make sure that when these
i ssues cone up that we put that out in the public
domai n. Anot her recomrendation was is that we revise
the ROP process to allow some of these things to be
put into inspection reports that normally woul d have
been considered not significant enough to warrant
writing about.

So that, you know, it is in the public
record, and we can point to it. Hopefully, if
sonebody | ater on says, "Hey, what about this?" well,

yes, we told you. If you didn't read it, you know,
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there's not much we can do about that. But it wasn't
worthy of a larger effort, because of the -- you know,
t he public significance.

MR. LARKINS: So you would allow nore
opportunity as part of the reactor oversight process
to pick up on those things which m ght not ordinarily
come out in the inspection prograns, like in the area
of effluent nonitoring and things |ike that.

MR. RICHARDS: Well, we would allow
--under the recommendati on we woul d suggest that there
woul d be a | ower threshold for docunenting these kind
of events in inspectionreports, because the threshold
that's there now would screen a |ot of these events
out .

And so if you're a nenber of the public
and you wanted to read about your plant, you' d read an
i nspection report, there would be nothing there. That
doesn't necessarily mean there wasn't some kind of a
| eakage event. It just neant it didn't neet the
threshold for witing about, so we'd say |ower that
threshold just for that reason

MR. LARKINS: Yes. | guess where | was
going at -- | nmean, froma risk-inforned perspective,
it's probably correct to leave a lot of this stuff

out. But froma public confidence perspective, you
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may want to include other things.

MR. RICHARDS: That's exactly right.

MR, LARKINS: Yes.

MEMBER CLARKE: Ruth, and then Bill.

MEMBER VEI NER: Okay. Especially in your
ol der, the nore historical |eaks, did you nake any
attenpt to correlate or do you correlate themin any
way wWith the tritiumthat you m ght be getting from
fallout?

This was a question that came up sone
years ago i n Washington State in looking at tritiumin
t he Col unbi a Ri ver, and they di scovered that when you
| ooked at | akes that had nothing to do with Col unbi a
or any leaks you found a considerable anmount of
tritiumfromfallout.

| wondered if that was something you had
run into also, or if you correct for it, or if you
just ignore it.

MR RICHARDS: We did | ook the various
sources of tritium and, of course, you know, there is
the fallout from weapons testing, and then there is
the tritium that occurs naturally fromcosmc ray
interaction in the upper atnosphere, which is a much
|arger fraction than anything a nucl ear powerplant

puts out.
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So, but, you know, when you spread that
out over the volume of the wearth, it doesn't
necessarily -- generally, it doesn't give you a
background |l evel that's significant conmpared to the
| evel s we're tal king here.

You know, for instance, kind of a separate
issue that we talked about in the report, some of
these powerplants wuse nmanmade |akes for cooling
sources. And, as a consequence, they put a | ot of
tritiumout there. 1It's belowthe MCL |evels. Those
| akes are open for, you know, public enjoynment and
don't really constitute a radiation hazard. But the
| evel s that exist in those | akes are far beyond what
woul d be there if it was just a natural | ake.

MEMBER VEINER: So you do -- if there is
anot her source, you recognize it and correct for it.

MR. RICHARDS: | would say, yes, we would
have, yes.

MEMBER VWEINER: |If it's significant.

MR. RI CHARDS: Yes, right.

CHAI RVAN RYAN: Well, the only real source
of tritiumthat's inportant is global fallout.

MEMBER WEI NER  Well, that's --

CHAI RVAN RYAN: And natural -- | nean,

it's -- anywhere in the United States, tritium in
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groundwat er or surface water -- well, near surface
groundwater is 400 to 1, 000 pi cocuries per liter based
on what you are -- that's about it. It doesn't vary
much.

MEMBER CLARKE: Dr. Andersen, did you want
to say --

MR. RICHARDS: M. Chairnman, | apol ogi ze,
but | need to |eave.

CHAI RVAN RYAN: Stu, you did a great job.
|"msure Timwi |l hold up your end after you' ve gone,
and thank you very much for a real informative
presentati on.

MR. RICHARDS: Thank you very nuch for
allowing nme to be here today.

CHAI RVAN RYAN: Thank you.

MEMBER CLARKE: Thank you, Stuart.

DR ANDERSEN. Before the NRC staff
| eaves, | just want to say that it has really been a
pl easure over the | ast year interacting with them |
think we had nearly half a dozen public neetings, a
lot of wvery <candid interchange, and | really
appreciate the efforts of the task force. So | just
wanted to conpliment them on that before they got
away.

| just wanted to make a few remarks.
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First, is that the Commttee nay want to consider
inviting us to conme back at sonme future neeting and
di scussing the industry initiative that we've
undertaken on our own.

CHAI RVAN RYAN:  Consi der yourself invited.

(Laughter.)

There's a |l ot of foll owp, obviously, we
heard hints of, and we'd love to hear that as well.

DR. ANDERSEN:. But I'll offer just a
couple of teasers to help with that. First of all,
it"'s aninitiative with a capital I. 1It's not just a
good idea, it's a formal commtnent, and we have a
process for doing those. W did a lot in the security
area after 9/11 where real things get done, and they
are very publicly disclosed, and the NRC, in fact,
does | ook very closely at what we're doing in these,
even though they aren't a requirenent.

So | want to be abl e to expl ain nore about
that to you, what it neans that it's an initiative
with a capital I.

Secondly, to the public confidence issue,
what we instituted i mediately was an obligation on
all of our plants, which we made very, very public, is
that any leak or spill that we identify of greater

t han 100 gal | ons of contam nated water -- and t he word
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"“contam nated"” isn't bounded. |If it's contam nated
from plant radioactivity, then it neets the bill as
conmuni cated to our local officials and states within
one wor ki ng day of discovery, which well exceeds any
exi sting regulatory requirenents of NRC or the EPA

Secondl y, we then are obligated to provide
a 30-day witten report to explain what we found out
and what we're doing about it. And then, thirdly, we
publ i shed a summary of all of that information in our
annual effluent reports, which we will be submtting
after the first of the year, so that in case sonebody
mssed it the first tine or the second tine they' ve
got it available to themin the annual reports.

The sane holds true for any groundwater
sanpl e that we take that exceeds the MCL for drinking
water. We don't -- we make that notification within
one working day, also do the followp and explain
ci rcunstances, and then also include it in the annual
report. So we've put in place about as |ow a
t hreshol d for disclosure as we can, because we really
think that was one of the biggest aspects here is the
appear ance that things had happened years before and
t hat nobody knew about them

Along with our states and our |ocal

comunities, by the way, and oversight on ny part, we
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al so communicate with the NRC. And to date, nost of
t hose communi cati ons actual |y have been done fornally
under 10 CFR 50.72, which requires us to report to the
NRC when we have interactions with state agencies. So
it actual ly becones docunent ed through the NRC s daily
report as well.

So there has been a very, very |arge
change there. And, in fact, we have nade such
notification such we inplenmented this on July 31st.
So there are instances, both in NRC s records and in
t he newspapers, and so forth, where peopl e have self-
di scl osed. But the inportant part and the one I'd
like the opportunity to come back in nmuch nore det ai
is what we're doing with the geohydrol ogy, what we're
doing with the site nonitoring prograns, nodeling, and
so forth.

That's a good topic for discussion.
Al ways enjoy seeing your colleagues on topics |ike
that, and al so appreciate the insights that we get.

| do want to respond to one thing, though,
if youdon't mind on the uncertainty i ssue. The point
is extrenely valid, and here's the difficulty that we
run into. Wen we do our boundi ng anal yses, we assune
that the source is in fact the point of exposure. One

t hi ng we know about tritiumin water is that you don't
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concentrate it. At least the last tine | |ooked at
it, | don't knowa way to concentrate water beyond its
normal concentrati on.

So we do assume that is the nost
conservative assessnent, to say, well, for this |eak
or spill, what if the concentration in fact were what
the concentration is at the source? And what if a
person drank that water all year, which that's as much
as they can drink? So you can't get nore conservative
than that. That's where we have found doses of |ess
than a fraction of a mllirem

So, although the point is valid about
uncertainties, and we need to greatly inprove that,
our starting point without any uncertainty is if they
drank the water from the source for an entire year,
t hei r maxi mum exposure is going to be a fraction of a
mllirem Any interaction beyond that is going to
have the effect of reducing that dose. So we al ways
have to weigh how well we need to understand the
uncertainties within that context.

CHAI RMAN RYAN: That's a point well taken,
Ral ph. | guess ny thought is that sone of the ideas
of detection, and so forth, really, frankly, get nore
at avoiding a public confidence question --

DR ANDERSEN: Ri ght.
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CHAI RMAN RYAN. -- than a real dosinetry
or a potential human exposure question, as that if you
can detect it early, one is you' re confident and
you' re head of the game, and all of that, but you al so
have a better chance if you're going to mtigate, or
you need to repair or do sonmething else, that you're
maybe a little bit ahead of the power curve in that
regard, too. So | couldn't agree with you nore and
woul d wel cone insights to that in your next --

DR. ANDERSEN. Ri ght.

CHAI RVAN RYAN: -- next visit with us.

DR. ANDERSEN:. And, again, to reinforce
the point, where the uncertainty | really do think
plays a part is, as you suggested, do |I really know
where the plume is? Dol knowif it's offsite?
That's the part where the uncertainty certainly exists
t hat we need to work on.

Thank you. | appreciate the tine.

CHAI RVAN RYAN: Thank you.

MEMBER CLARKE: Thanks, Ral ph. M ke, and
t hen Latif.

MR. SNODDERLY: Thank you, Jim This is
M ke Snodderly fromthe staff. Timor Jim Shepherd,
| was wondering if you could help us. On your

slide 6, | wanted to nmake sure the Conmttee has the
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opportunity to |l ook at the additional guidance that's
bei ng devel oped and t he gui dance t hat's bei ng updat ed.
Could you give us sonme idea of what reg guides and
gui delines are being updated and devel oped, so that
we're aware of them when they' re com ng in?

MR. FRYE: Do you want to do that, Steve?

MR WDMAYER: Yes, Mke. One of the
things | was going to interject is tonorrow
afternoon's session is where we're going to hear the
initial thinking about the --

MR. SNODDERLY: Well, | just want to nake
sure, because what | want to clarify is -- is part of
the Committee's reviewto help the staff in updating
all the reg guides and SRP sections. Right now, al
-- we've been forwarded all of the reg guides that we
understand are going to be updated to support the
March ' 07 deadl i ne, to support new reactor |icensing.

And | guess |'mjust concerned because in
my just quick review of those reg guides | didn't see
where these particular insights are addressed. So is
it -- and it sounds like you are devel opi ng sone
addi ti onal guidance, so | just want to nmake sure -- is
there anything besides Reg @iide 1.112 and Reg
Qui de 4.15 the Conmittee shoul d be aware of or that we

shoul d be | ooking for com ng down the pike?
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MR. FRYE: You know, | think that's -- |

think that's it for the high priority reg guides that
we're trying to get for --

MR. SNODDERLY: Ckay.

MR. FRYE: -- from new reactors.

MR. SNODDERLY: | just want to make sure
| "' m not m ssing something.

MR FRYE: W're also -- and | think what
you'll hear tonorrow is sonme of the work that we're
doi ng for the DSRP updates al so.

MR. SNODDERLY: G eat. Ckay.

MR FRYE: And so it's --

MR. SNODDERLY: | just wanted to nake sure
we weren't m ssing anything.

MR FRYE: -- a conbination of a
presentation tonorrow and Wednesday, the two specific
reg guides. But we are working on additional reg
guides to address these |lessons |learned that aren't
included in the high priority March 2007 set that
we've identified for new reactors.

MR CEARY: And the titles of those --
thisis Steve Geary. The titles of those two is going
to be Reg Guide 1.21, which is neasuring, eval uating,
and reporting effluent releases, and that will be

revised to include unplanned rel eases, because it's
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primarily aimed, as was nentioned earlier, the
original licensing basis was for planned effluents.

So we're going to update that to include
unpl anned ef fl uent s and i ncl ude neasuri ng, eval uati ng,
and reporting those as well.

The other reg guide is 4.8, which is a
very old reg guide on environnmental nonitoring. And
addi ti onal gui dance has been put forward since that
reg guide was originally issued in the early '70s in
the form of branch technical position. So |I've
al ready begin our staff -- Tims staff has already
begun revising the Reg Guide 4.8 on environnenta
nmonitoring, and we are also going to be pushing
forward on Reg. CGuide 1.21.

MR. SNODDERLY: Thank you very much
That's -- | just want to make sure, so we know what to
| ook for for the Conmttee.

MEMBER CLARKE: Ckay. Does that cover it,
Der ek?

MR. SNODDERLY: I'msorry. | had just one
other clarification. Do you have a timefrane or a
schedul e? |'msorry.

MR. GEARY: Well, we've just taken a | ook
here. W've got the final reconmendati ons out of the

task force report. W' ve divided those 27
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recommendations into assignments between Research,
NMSS, and NRR

The reconmendations that are going to be
i ncorporated under NRRprimarily will be incorporated
into those two reg guides. And we haven't taken a
| ook at the budgeting process or howlong it's going
to take to conpl ete those, but just off the cuff it's
going to be high priority to us, and we wll be
wor king on themin the near term

CHAI RMAN RYAN: If you can keep us up to
date on your schedules in that area, that woul d be
real hel pful

MR. GEARY: (Kkay.

CHAI RVAN RYAN: Thank you.

MR. FRYE: Yes, | think one of the things
Stu nentioned a whil e ago was the | essons | earned t ask
force's reconmmendati ons, and the staff is responding
to all of them But we are still really trying to
resource estimate and devel op schedules for a | ot of
t hese recommendations. And we're just in the initial
steps of, you know, trying to scope out the work.

But, you know, to get -- to eval uate these
reg guides and, you know, develop changes and get
st akehol der i nput, you know, it's at | east a year, if

not longer. So it's -- although it's a high priority,
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it's going to take probably at |east a year to get
t hrough t hese.

MR. SNODDERLY: So then, Tim for those
plants that plan to submit in Septenber '07, they'l
have to use the existing guidance, or it will be
reviewed as part of their early site permt?

MR FRYE: Well, we've -- we've identified
t he bare m ni numreg gui des that we need to update for
March 2007 to support the, you know, first expected
applications to come in. And those are the two reg
guides that we identified and that we'll be talking
about on Wednesday. But we're working to -- and those
were the highest priority March 2007.

W're working -- we're working wth
Research to try to get the additional reg guides for
-- to support new reactors updated in the next round
of updates that they'll be working on -- | think, you
know, the mediumpriority reg gui de updates. So there
is nmore out there that we need to do, but the two
we'll be tal king about on Wednesday are the -- were
the two highest priority.

MEMBER CLARKE: kay. |If | could just
make one conment. Mke alluded to a working group
neeting we had several weeks ago on nodeling and

nmonitoring and trying to work the interface between
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the two -- the goal being to i nprove our confidence in
t hese nodels, because they're being used to -- to
predi ct and to forecast for very |l ong periods of tine.

And one of the things that came out of
t hat nmeeting, one of several things that cane out of
that nmeeting, is the merits of distinguishing between
sites where there i s existing contam nation and sites
that are new. And it struck nme that as | suspect that
new reactors will be proposed on existing sites where
there are reactors, and there may be sone know edge of
t he subsurface there fromthe decomm ssioning efforts
that are going on or not, or if there have been
rel eases. New sites, it's a different story.

And there is a fair anmount of work going
on by other groups that are interested in siting on
what's cal | ed groundwat er vul nerability. And | think
that's what Professor Hinze was getting to, if you
rel ease sonething to the subsurface. Wat do you know
about devel opi ng t he conceptual nodel that then can be
used to guide nunerical nodel s?

So | think we -- those distinctions have
some nerit, and in some cases we're goi ng to have sone
knowl edge, and in other cases we won't. And | would
hope that we would -- we would have to get it in the

case where we don't | guess.
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So, Latif, you wanted to --

DR. HAMDAN:. Yes, one quick question, Tim
For constituents that are not tritium like strontium
carbon-14, iodine, do you feel that there is enough
information already for you to make a determi nation
that the contanmination to the groundwater is within
t he established standards to protect groundwater? O
t hat you need to continue to nonitor and you nmake t hat
determ nation sonetine in the future?

MR. FRYE: You know, | think from what
we' ve seen so far that except for strontium 90, which
has been above the EPAlimts for safe drinking water,
we really haven't seen nuch else out there that
exceeds, you know, the limts for safe drinking water
limts, except for tritiumalso in certain instances.

You know, one of the -- like |I said, one
of the things we're doing, the |licensees are doing
conpr ehensi ve sanpl i ng, and, you know, they've drilled
alot nore nonitoring wells and t hey' ve expanded t heir
sanpl i ng programs and --

DR. HAMDAN. So what |I'mgetting at, you
know, | don't think that you have sonme decomi ssi oni ng
funding for remedi ation

MR. FRYE: Right.

DR. HANMDAN: If it cones to that. The
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guestion | have is: do you have in your
recommendation a reconmendation for a nonitoring
programfor a long tinme for |icensees to consider, or
not ?

MR FRYE: | think it's covered by the
recommendations. |It's sonething we need to -- it's
one of the -- and | think Stu nmentioned, we get into
the fact that, you know, analysis -- it's covered --
| think it's covered under the recomendations, that
we need to evaluate the need for changes in our
regul ati ons and reg gui des for whatever it takes to be
abl e to nonitor and detect these | eaks before t hey get
offsite. So | really can't say right now, you know.

What we would try to pursue is
requi renents for enhanced | ong-termnnonitoring, but,
you know, it's there in the recommendations, and it's
sonmething we're going to be |ooking at.

MEMBER CLARKE: Ckay. Okay.

VR. DIAS: It's actually for ny
understanding. The rel ease that happened in
Brai dwood, was that a nornal rel ease? Because they
would throwit into a ditch, and the ditch woul d
eventually take it to the river. |Is that considered
a normal release of effluents?

MR FRYE: It was originally intended as
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a nornmal release. The |eaks in question occurred --

MR. DIAS: And they probably find it as
nor mal whenever they were releasing --

MR. FRYE: They --

MR DIAS. -- it still shows up as a high
[ evel of tritiunf

MR. CEARY: Let ne add to that. The
rel ease at Brai dwood occurred out of vacuum breakers.
So you've got a five-mle pipe running along, and
you've got some vacuum breakers that were installed
equipnent in that -- in that circulating water
di scharge line. And the |eaks occurred out of those
vacuum br eakers.

And then, it was surface water that ran
across the top of the water down into the slew or the
lowlying areas and accunulated there. So that
rel ease there was -- it started out, |ike Timsaid, as
a normal effluent release. It was designed to go out
the circ water. And then, the vacuum breaker | eaked
and it obviously cane out into the vault and onto the
ground and down to the slew.

MR. DI AS: Thank you.

MR. BROMN: Chris Brown, ACNW This is
al so just for ny education. Could you just tell ne,

were nmnore of the rel eases due to the vacuum breakers
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or human error or to material degradation?

MR. GEARY: Well, | think basically you
could divide it into two release points. Really,
equi pnent that's located right at the plant, such as
a spent fuel pool, you know, that |eaked Iike at
Indian Point, or a discharge line, and there are
different plants -- | nean, all plants have di scharge
lines. And a lot of the | eaks have occurred al ong
t hose di scharge |ines, either through a vacuumbr eaker
or acrack inthe pipe or a break in a wld. So those
are kind of the two mmj or categories.

The | eaks that occur right at the plant
normally would go down, down into the groundwater
right there. And nost of our environnmental nonitoring
programis offsite, so those | eaks hadn't shown up in
the early -- | nean, in any of the routine
envi ronnmental nonitoring prograns.

At Brai dwood, one of the offsite welds did
show up with detectable tritiumat about 1,500
pi cocuries per liter, which is roughly 7 or 8 percent
of a drinking water Iimt. So that was detectable
contam nationin an offsite well. But the nmajority of
the releases have cone from nonitoring wells, not
drinking water wells but nonitoring wells. And the

hi gher concentrations are closer to the plant.
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MR FRYE: If | could just add to what

Steve just nentioned. |f you go through the report,
| think you -- we saw three mai n causes of the | eaks.
One was spent fuel pools are -- a lot of the spills
and | eaks have occurred to spent fuel pool |eakage
cl ogged. The spent fuel pools have tell-tale drains
on themto -- and they are supposed to work that if
the liner |eaks the | eakage will go through into this
tell-tale drain and you can identify it. But there
has been nmaintenance problens with the tell-tale
dr ai ns.

And if the spent fuel pools have been
| eaking, that's one nmmjor source. Another broad
category is buried piping, which also includes the
spent fuel pools alittle bit, because usually that's
underground, so it's buried pi pi ng and conponents t hat
are not readily, you know, accessible for visual
exam nati on

And the third broad cat egory, as Steve was
nmentioning, was just failures of conponents on
di scharge lines due to inadequate nmaintenance and
testing and surveill ance.

MEMBER CLARKE: Thank you. W have
reached the appointed hour. | would just note that,

agai n, your Table 1 has a nice summary of the source
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of the release, and these are really the |essons
| earned that | think we want to capture.
So let me turn it back to you, M ke Ryan.
CHAI RVAN RYAN: Ckay. Thank you, Jim
That brings us to the end of our fornal
presentations today, so we will end our forma
transcript at this point.
(Wher eupon, at 2:31 p.m, the proceedi ngs
in the foregoing matter went off the

record.)
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