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P-ROGEEDI-NGS
(8:33 a.m)

CHAI RVAN HORNBERCER: The neeting wl|
cone to order. This is the 142nd neeting of the
Advi sory Conmittee on Nucl ear Waste. My nanme is
George Hornberger, Chairman of the ACNW The ot her
menbers of the Conmittee present are: John Garri ck,
Vi ce-Chairman; M Iton Levenson; and M chael Ryan.

Today the Conmittee wll: (1) hear
present ati ons and hol d di scussi ons Wi th
representatives of the NRC staff on the changes
incorporated inthe draft final Yucca Mountain revi ew
pl an, Revision 2; (2) discuss the results of the
Conmittee's 2003-2004 ACNW research report; (3)
prepare ACNWreports on recent Commttee revi ews.

Richard Major is the designated federa
official for today's initial session. This nmeetingis
bei ng conducted in accordance with the provisions of
t he Federal Advisory Conmittee Act.

W have received no witten comments or
requests for tine to make oral statements frommenbers
of the public regarding today's sessions. Shoul d
anyone wi sh to address the Conm ttee, pl ease nmake your
wi shes known to one of the Commttee staff.

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

So let's see. Qur agenda for the day says
that we are going to hear about the Yucca Muntain
review plan, YMRP, Revision 2. And | think that Jeff
Cocco is going to be here. There he is. Jeff?

MR. Cl OCCO. Yes. Good norning. M nane
is Jeff Gocco with the Ofice of Nuclear Mterials
Saf ety and Saf eguards. Thanks for having ne back. |
guess it's been since |last Septenber. It is always
good to be back, particularly since we are here to say
t hat we i ncorporated all of your conments on t he Yucca
Mount ai n revi ew pl an.

Let's go to page 2 of the handout. That
is the outline for this nmorning's presentation. W
are going to talk about the chronol ogy of the Yucca
Mountai n revi ew pl an devel opnent. | will go through
the changes to the review plan in response to your
coment s. Il will go through a summary of other
changes to the Yucca Muntain review plan. And then
| will discuss the path forward for the Yucca Mount ain
revi ew plan devel opnent.

Page 3 is the chronology of the Yucca

Mount ai n revi ew pl an. As you know, on March 29t h | ast
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year, we issued draft revision 2 for public coment.
On August 12th of last year, in 2002, the extended
public conmment period ended. And throughout the
publ i c comment period, we did conduct public neetings
in Las Vegas and surroundi ng areas.

On Septenmber 25th of last year, we
presented a summary of approxi mately the 1, 000 public
conments that we received to you in Las Vegas. And in
March 12th of this year, the Yucca Muntain review
plan as well as the response to the public comments
was submtted to the conmm ssioners for review and
approval .

On March 24th this year, we issued an
information-only version. It's adraft final revision
2, which was publicly rel eased, put on the Wb site,
as well as the press rel ease. And that's the docunent
here. | think all of the nenbers have it. It's got
a footnote on it saying that "The Comm ssion is
rel easing the draft final revision 2. It has not yet
recei ved Conm ssion approval. It's subject to change
and i s not for public comment. The NRC staff expects
to issue a final revision 2 of the Yucca Muntain
review plan later this year."

So that is kind of anintroduction. As we

go through these responses to comments, we have to
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keep in mnd that it is still under consideration by
t he comm ssioners and under their review right now

On page 4 is the comrents fromthe ACNW
You provi ded four comments. And they were in the form
of observations and recommendations. |'ve kind of
summari zed them and grouped them as coments to the
comm ssi oners on August 2nd of 2002.

These coments received the imediate
attention of the NRC staff. And on Septenber 18th
| ast year, we provided the ACNWour response to those
conments, knowi ng that at that tine we agreed with the
conments, but we hadn't really devel oped our conpl ete
response yet. That's what happened bet ween Sept enber
| ast year and March of this year

Solet's get intoit on page 5. Let's get
into the specific ACNWcoments. And I'Il go through
t he responses as well. The first ACNWcoment i s t hat
the review plan is very repetitive. Although this
repetitiveness supports uniformreviews, it adds to
the | ength and conplexity of the review plan.

Finally, you suggested that tables,
charts, graphics could be used to conmmunicate the
conpl eteness and inprove the understanding of the
Yucca Mountain review plan

Qur responsetothat is we certainly agree
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that the review plan is certainly lengthy and
sonetimes redundant. Qur goal was to provide staff
reviewers with sufficient information to conduct the
reviews in very discrete areas. So a lot of that
redundancy still remains.

W have talked to the staff. And they
felt that it was very inportant. They had experience
on the Yucca Mountain reviewplan. They were witing
the integrated i ssue resolution status report. So a
ot of that still remains. W felt that it was very
i mportant.

We did add two figures to the new Appendi x
A. | amgoing to go through both of these. The first
is afigure on the licensing process, and the second
is a hypothetical review of a typical Iicense
application section. W added the text, a narrative,
to really explain these two. And |I'm going to go
t hrough those now.

This is the licensing process figure. So
let's start here where the U. S. Departnent of Energy
submts its license application that the staff would
treat the application as tendered and begin an
acceptance review of the application to determne if
it is sufficiently conplete to begin a detailed

techni cal revi ew.
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The staff could reach di fferent
conclusions at this point intine as aresult of this
acceptance review. The application could be
determ ned to be substantially inconplete, in which
case it would be rejected and returned to the U. S.
Departnent of Energy with an identification of these
defi ci enci es.

And, really, this box should be atriangle
because this is a decision point. | think there is
actual ly another block I need to add, and that's in
this case, that if there is a conplete rejection of
t he application becauseit is substantially inconplete
or if the staff defined that the |icense application
is sufficiently conplete and a detailed technical
review could begin down here but additional
information is needed in limted areas. That kind of
gets you into this | oop here.

In this case, the staff woul d docket the
application, proceeded with the detailed technical
review in other areas, and prepared the request for
additional informationin areas that areinsufficient.

The staff coul d determ ne that thelicense
application is conplete in all respects. In this
case, the application would be docketed according to

10 CFR Part 2. And a detail ed technical review woul d
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begi n.

Moving on now, if the tendered |icense
application is found to be acceptabl e for docketi ng,
the staff would begin its detailed technical review
usi ng the review nethods and acceptance criteria of
t he Yucca Mountain review pl an.

If this review identifies areas where
addi tional information is needed, -- once again, this
i s anot her decision point -- the staff would prepare
arequest for additional informationandtransmt them
to the U S. Departnment of Energy.

The fail ure of the Department of Energy to
provi de t he request for additional information wthin
a specified periodof time could result in a notice of
deni al of the application pursuant to Part 2.108.

If the staff receives the requested
informationinatinely basis, the staff will continue
its detailed technical review leading up to the
publ i shing of the safety evaluation report.

The staff conclusions and evaluation
findings on the license application wuld be
docunent ed and t he safety eval uati on report issued on
t he application. This provides the basis for the
staff reconmendation as to whether a construction

aut hori zation or |license should be granted and woul d
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identify any license conditions or i cense
speci fications required to ensure regulatory
conpl i ance.

At this point, the safety evaluation
report will be made publicly available. And we're
also required to put it up on the licensing support
network at that tine that it is published.

At that tinme, after that, staff would
participate in any hearings held and in ruling on
contentions admitted in a proceeding regarding the
i ssuance of a construction authorization, the Atom c
Saf ety and Licensing Board woul d consider evidence
admtted in the proceeding, including the staff's
safety evaluation report, and then issue an initial
deci sion before a Conm ssion review and deci si on.

So we added this as the general |icensing
process. So nowwe're goingto burrowinalittle bit
deeper. W added this to kind of explain. Thisis a
hypot heti cal review of a typical |icense application
secti on.

I n response to your second comrent that we
add an exanple, we are going to take this down into
even further detail.

VI CE- CHAl RMAN GARRI CK:  Jeff, | agreew th

your conment earlier that if you change the shape of
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sone of these blocks, sone of the typical logic
shapes, such as a di anond for deci sions and what have
you, that it would inprove it a little.

| s there any chance that on the critical
bl ocks, you could indicate a range of tine that is
involved in order to tel egraph the fact that sone of
t hese boxes happen, take hours, and sone of themtake
nont hs?

MR CIOCCO  Certainly, yes, yes. And
that's a good point. For instance, the acceptance
reviewis a 90-day --

VI CE- CHAl RMVAN GARRI CK: And you coul d do

it inthe --

MR ClOCCO Yes, yes.

VI CE- CHAI RVAN GARRI CK: So it woul dn' t box
you in. But you've got a constraint. You' ve got,

what, three years to do this job.

MR, CIOCCO Yes. Actually 18 nonths to
get to the staff's safety eval uation report and then
3 years with an optional fourth year to get to the
final decision.

VI CE- CHAl RVAN GARRI CK:  Yes. (kay.

MR. BAHADUR: Jeff, in this |icensing
process, where do you anticipate the reviewfromthe

Advi sory Conmmittee? At what stage? I n  which
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particular tine frame would you be --

MR ClIOCCO The ACNW

MR, BAHADUR:  Yes.

MR. CI OCCO.  You know, | really don't know
what your plans are and the details of your
i nvol venent in the licensing review. | mean, | have
heard that discussion at the ACNWwoul d be invol ved
sonehow in the |icense application process review
VWhat we arereally follow ng here, the Part 63 and t he
Nucl ear Waste Policy Act requirenents for conducting
a licensing review and Part 2, Subpart J.

| guess | would have to knowa little nore
about what your plans are to really say where you're
-- | mean, we know that this review, the acceptance
review, is to see if there is enough detailed
information to conduct if we can docket a tendered
appl i cati on.

We know this review down here is our
detail ed technical review, getting into each section
of Part 63, 21. And, as Dr. Garrick said, we knowthe
time frames of each of these. So, really, | nean,
whet her you get into a review at the |evel of the
acceptance review or the detailed technical review,
t hose are the 2 opportunities along an 18-nmonth tinme

frame.
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EXECUTI VE DI RECTOR LARKI NS: I think

ordinarily it would be after you have prepared your
safety eval. If we use the same nodel that we use for
the other commttee, it would be after you prepare
your draft safety evaluation report basically.

| had anot her question, though.

CHAI RVAN HORNBERGER: Bef ore we | eave t hat
point, I would like to just followup a little bit,
Jeff. | knowthe Chair is trying to pin you down to
sonmet hing you don't want to be pinned down to, but
John just suggested that we are way out on the right
side of the second line there. M questionis, do you
see any --

MR CIOCCO This line?

CHAI RMAN  HORNBERGER: No. |'"m sorry.
Down to where the SERis. John just said that maybe
we woul d get involved after you had proposed a draft
SER. Back here where you're requiring or requesting
nore information and doing the additional technical
review, it strikes nme that the ACNW m ght have an
i mportant role working with you to |ook at materi al
bei ng provi ded by t he Departnent of Energy, as we have
t hr oughout the whol e procedure. And at the risk of
putting words in your nouth, do you agree with nme?

MR. Cl OCCO | think you're right. I
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certainly don't want to be pinned down in your
licensing review. There are going to be points where
staff is goingto prepare if there are, assum ng t hat
there are, requests for additional information --
maybe there isn't. Maybe all of the agreenents are
successful. And maybe this nobves on

MR GREEVES: John G eeves, NRC

| don't thinkthese are questions for Jeff
to answer. | think today's presentation is pretty
much an opportunity for staff to give you an i dea of
what t he boundary conditions on the staff review are.

| think it would be quite fruitful for us
to get together separately and talk about the
guestions you are asking Jeff. | don't think Jeff is
the right person to be answering t hese questions. So
| would be happy to schedule a tine to talk to you

| think what John said is typically an
expectati on once the safety eval uationis put forward.
That's a logical entry port. That is not to say we
don't do sonmething else in front of it. | nmean, we
have a pattern in this program where you | ook at
targeted i ssues and we cone and brief you on targeted
i ssues.

| don't want to do a lot of it right now

but I woul d expect that kind of a pattern. There is
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a huge nunber of issues associated with this topic.

How nmuch of the pre-closure surface
facilities does it nmake sense for you to buy into and
i nvestigate? Which of the post-closure i ssues do you
want to put your energy on?

| think that's a good topic for a future
neeting and howto do it over tinme because what Jeff
| think is presenting is kind of the boundary
conditions. W need to conplete this reviewin the
18-nonth tine frame.

And somewher e duri ng t hat process, we need
to be smart about how we interact with you. And |
woul d enj oy a separate session on it. Does that nake
sense?

VI CE- CHAI RVAN GARRI CK:  Yes. Thanks very
much, John. In fact, we knew that Jeff wasn't the
ri ght person to ask, but that hardly ever stops us.
Actual ly, you did answer ny question. So thank you.

CHAI RVAN HORNBERGER:  Yes. And | think
t hi s ki nd of road map you have here, maybe an expanded
view of it, would be an excellent tenplate for us to
examne with respect to our role. W are westling
right now with what our role should be. And so |
think this could contribute to that effort.

MR. ClOCCO Very good.
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MEMBER LEVENSON: Especially once there

are tines on it because that gives us sone know edge
as to where there mght be time for us to get invol ved
without interfering with your schedules. I think
adding the tinmes is an inportant --

MR. CIOCCO Very good. Yes. | took that
as a --

VI CE- CHAl RVAN  GARRI CK: Back to vyour
guesti on, John.

MR CIOCCO  Yes.

EXECUTI VE DI RECTOR LARKINS: See if it's
appropriate or not. Oteninlicensing, you have open
items which don't get closed right away, but the
i censing process continues. If you consider the
situation where you may have open itenms and will --

MR CIOCCO Yes. |It's actually --

EXECUTI VE DI RECTOR LARKI NS: -- pick those
up later on in the process?

MR. CIOCCO Yes. Actually, right now I
think it's in Appendix B now, in the acceptance
review, where there could be open itens and not to
confuse themw th the open itens that we have in the
pre-licensing stage. Yes, it's been identified.

EXECUTI VE DI RECTOR LARKINS: So you can

actually nove forward and still have thenf?
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MR. Cl OCCO And still have the open

items, yes, as in other licensing actions.

Okay. Let's go through the hypotheti cal
review of |license applications. The first block here
-- sonowwe're getting into sone of the details here.

First, the project manager woul d exam ne
the nature of a specific section of the I|icense
application and identify the staff and contractor
di sci plines needed to conduct the review Once
assigned, this teamwoul d study the associ ated Yucca
Mount ai n revi ew plan section, applicable regulatory
areas of requirements, and other relevant technical
background i nfornmation.

We al | knowthat the Yucca Mountain revi ew
plan will not be used in isolation. No standard
reviewplanis. So at this point, we woul d expect our
staff to look at the integrated issue resolution
status reports, other i ssueresolutionstatus reports.
So that is going to happen before the team

At this point the team nenbers wll
conduct a detailed technical review of the specific
section of the application using the review nethods
and acceptance criteria of the Yucca Muntain review
pl an.

If the reviewers find that the approach
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used in the application is not consistent with revi ew
nmet hods in the Yucca Mountain reviewplan -- and this
is a possibility because the applicant does not have
tofollow-- this is a staff guidance docunment. They
do not have to followthe Yucca Mountain revi ew pl an.

So if this happens, the staff would be
directed to notify the project manager and then
establish applicable review nethods and acceptance
criteria appropriate for material in that section of
the application. This is inportant because of the
potential that the review schedul e m ght be affected
by this, which is certainly one of the reasons why
we're getting out the Yucca Mountain reviewplanearly
enough so the potential applicant can | ook at this as
a format and guide for the application.

Com ng down here now, as the reviewteam
reviews the section of the application using the
review nethods in the plan, they would conpare the
review results with the acceptance criteria in the
Yucca Mountain review plan

At this stage, the revi ewers may di scover
t hat i nsufficient i nformati on has been providedinthe
application to support the conclusions as to whether
acceptance criteria have been net.

So once agai n we cone back down here. |If
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the information i s needed, the reviewer would i nform
the project manager and prepare a request for
information to be sent to the U S. Departnent of
Ener gy.

If the U.S. Departnent of Energy responds
adequately to any requests for information, the
reviewers woul d prepare the safety eval uati on report.
And now we're getting back to the conclusion of the
ot her slide, where the applicable safety eval uation
report section is issued.

So this one just gets down into a little
bit nore detail where the project manager is actually
getting together the appropriate staff, NRC staff and
contractors, with the appropriate disciplines. So
t hose are the two figures we added i n response to your
comments to really aid the reviewers and others in
usi ng the Yucca Muntain review pl an.

kay. The second ACNW comment - -

MEMBER LEVENSON:. Jeff?

MR CIOCCO  Yes?

MEMBER LEVENSON: Fromyour | ast slide --
| knowyou're not the right person to nake t he comment
to, but you' re standing there.

MR CIOCCO Yes, sir.

MEMBER LEVENSON: Maybe an appropriate
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pl ace for us to get involved is not when the final SER
is issued. That is kind of late. But what m ght be
an appropriate time is as soon as each section is
finished. It mght be an appropriate tinme. | just
t hrow t hat out.

MR. Cl OCCO kay. The second ACNW
comment that the review plan reflects the risk
per spectives of Part 63 and all ows the applicant the
flexibility indenonstrating conpliance; however, the
manner in which the review plan is applied wll
determ ne whether a risk-infornmed performance-based
process is really used in a |licensing decision.

Arevi ewexanpl e of a specific issue would
hel p reviewers and the applicant understand how the
review plan would be used. The exanple should
illustrate how data itenms, such as data sufficiency
and nodel adequacy, are determ ned at the detai
level. So that was your conment.

The staff response, staff agrees. A
revi ew exanpl e and docunent ati on of these results has
been incorporated into Appendix A of the Yucca
Mount ai n revi ew pl an. Appendi x Ais what was fornerly
Chapter 1, which was the introduction. | will explain
that alittle bit later.

For this example, -- and it is a
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hypot het i cal exanpl e; I want to enphasi ze
hypot hetical, and | will explainwhy -- what we didis
we used a radi onuclide transporter to saturate a nodel
abstraction. And we applied review nethod 3 and
acceptance criteria 3 for this exanple.

Thi s acceptance criteriais saturatedthat
uncertainty characterized and propagat ed t hrough the
nodel abstraction on matrix diffusion. This node
abstracti on addresses the features and processes t hat
would affect novenment of radionuclides in the
saturated zone fromthe area beneath the repository
sitetothe proposed 18-kil oneter conpli ance boundary.

So what is in the exanple? First, it
describes the integration wth other nodel
abstractions. Those other abstractions, which are
described in this exanple, kind of safety eval uation
revi ew, includes radi onuclide transport through porous
rock, radionuclide transport through the alluvium
radi onucl i de transport through fracturedrock, nucl ear
criticality in the far field. And the list goes on.

There are a lot of areas related to this
that are very inportant. Unsaturated and saturated
flow, fracturing and structural framework of the
geol ogi c setting, et cetera, as well as total systens

of performance assessnents.
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And t hen after we descri be theintegration
wi th the ot her nodel abstractions, -- and this i s what
I think really captures the flavor of the
risk-inforned review. There's a section called
"I nportance to Post-C osure Performance.” And it's
really another bullet, which will go right in here.

What this does, this explains the
risk-informed review and really how the node
abstractionrelatestothe U S. Departnment of Energy's
denonstration of conpliance.

| want to go through and expl ain sonme of
t hese areas for this particul ar hypot heti cal exanpl e.
It goes through and explains that the DOE identifies
radi onucl ide delay through the saturated zone as a
principal factor in this current post-closure safety
case.

And t he degree of radionuclide absorption
on the mneral surfaces within the rock matrix is the
nost inportant process affecting the ability of the
saturated zone to act as a natural barrier. They al so
go through and describe how matrix diffusion is
anot her inportant process.

After that, this evaluation of this
hypot heti cal exanpl e goes through a sort of barrier

anal ysis. Okay? So even though we're getting into a
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nodel abstraction, it all begins in the risk-inforned
review of your barrier analysis.

So in this exanple, we'll go through an
anal ysis of what DOE provides. This is DOE s safety
case that we're evaluating. And DCE investigated the
i mportance of the saturated zone transport through --
they did a robustness and neutralization analysis
where they went through.

VWhat they came up with is that the nodel
unsaturated zone barrier inthis caseisslightly nore
i mportant than the saturated zone transport case.
Nevert hel ess, the inportance of this exanpl e because
of its status as a principal factor in DOE s safety
case gave this exanple a certain inportance

Fur t her nor e, i ndependent NRC staff
performance assessnent sensitivity analysis concl uded
that retardation in the saturated zone is inportant
based on rmuch hi gher nodel doses than result fromits
renoval fromthe anal ysis.

VI CE- CHAl RMAN GARRI CK: Jeff?

MR CI OCCO  Yes?

VI CE- CHAl RVAN GARRI CK: I n t he conduct of
t he exanple, did you | earn anything that resulted in
your going back into the Yucca Mountain review plan

and meki ng sone changes in it?
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Someti mes when you get down to details,
you have visibility into the effectiveness of a
strategy or review plan that you woul dn't otherw se
have. And | was just curious if there was any
f eedback fromthis exercise.

MR. Cl OCCO I think that feedback
occurred before the exanple was witten because this
exanple, the real basis for this exanple is in the
integrated issue resolution status report. So staff
has been applying the acceptance criteria and revi ew
nmet hods fromthe revi ew pl an for about the past three
years now.

So there has been a lot of positive
f eedback in revising the revi ew net hods and revi si ng
t he acceptance criteria as a basis for these exanpl es.

VI CE- CHAI RVMAN GARRI CK:  Yes. Well, that
was going to be --

MR CIOCCO So |l think the answer is yes.
There has been a | ot of good feedback. And that is
why the staff in its pre-licensing activity started
using the review plan a couple of years ago, even
before the integrated i ssue resol uti on status report.

Each i ndi vi dual KTl started appl yi ng t hese
review met hods. And staff came to us continually --

and they still do -- and say, "W need to add risk
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di lution here. Do we have enough uncertainty inthis
area? Do we explain uncertainty enough?" So there
has been a very positive feedback.

VI CE- CHAI RVMAN GARRI CK:  That was going to
be nmy next question, then, and you have answered t hat.
And that is, what was the magnitude of the effort in
devel opi ng this exanpl e?

MR CIOCCO It has really been a process
over about three years. Keep in mnd one thing |
didn't say, inthe ACNWcoment observation, when you
asked us to go through this abbrevi ated exanple, you
asked us to include an anal ysis of the DOE agreenents
that we have with the NRC

And we couldn't do that because in order
to do this exanple, you have to |l ook at it. W | ooked
at it fromthe standpoint that the information asked
for in the agreenments has al ready been provided. So
now we are doing our hypothetical review

If we would have |left the agreenents in
there, there are no findings of evaluation at that
point. So we kind of took the agreenents out. W
said, "Ckay. The information has been provided
Let's do an analysis of that information."

| know we had tal ked about that before.

It just really didn't seemappropriate to | eave those

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

27

agreenents inthere because if you read the i ntegrated
i ssue resol ution status report, one of the concl usi ons
is -- and there are no findings of evaluation, but
after a review of the agreenents, we feel that staff
wi Il have enough information if the information is
provided to conduct a detailed technical review

Okay. So |l et ne go on, then. | just went
t hrough. We knowthat NRC staff said based on our own
analysis that this is inportant. Then we summari zed
all the different radi onuclide transport processes and
t echni cal bases for this.

I nthe technical basis of this exanple, we
go through the uncertainty, an explanation of the
uncertainty, in DOE' s analysis for matrix diffusion,
the effect of diffusing coefficients, flow interval
spaci ng, and radi onucl i de transport i n saturated zone,
et cetera, and really kind of |lay the technical basis
before we get into -- next here is what the staff
revi ewed and techni cal conclusions regarding all of
these different technical areas.

What the staff reviewed for this exanpl e,
for this hypothetical exanple, it dates back to the
m d 1990s, whenever the first performance assessnments
and nodel abstractions and detail ed process nodels

started com ng off fromDOE, all the way up t hrough --
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inthis exanple, the issue resolution report canme out
inApril of last year. So this includes process nodel
reports fromthe viability assessnent | guess probably
up through the site recomendation performance
assessments.

And then it goes through what the
technical conclusions regarding each of these
different areas are. | amgoing to go through sone of
these and | et you know where the staff cane up

Once again, this is just a hypotheti cal
assuming that the information cane in from the
agreenents. But in regard to the sorption
coefficients, it goes through an explanation of the
| aboratory work and literature research regardi ng t he
sorption coefficients, the different kD val ues.

And the staff concluded in this area that
wi t hout the underlying basis for the expert judgnents
because a |l ot of the kD values canme fromthe expert
solicitations, that the radi onuclide transport inthe
sat urated zone does not provide sufficient treatnent
of data uncertainty. So that is what staff concl uded
regardi ng the sorption coefficients.

If we |look at the next one, groundwater
chem stry, this kind of provides the basis for the kD

uncertainty ranges. Inthis case, experinments are not
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considered to be influenced by mcrobial and
preci pitation dissolution processes. And the effects
are not included. So, once again, this was kind of a
negati ve conclusion in that area.

Let me go through. Let's go down to
conmpl exation in the geosphere. This also tal ks about
the distribution of kD val ues. Par anet er
di stributions inthe current DOE process nodel s do not
appear to address adequately the effect of organic
conpl exation on transport paraneters, the same thing
for the mcrobial activity in the geosphere.

Fault zones. DOE has not adequately
accounted for the possible effects of the differences
in the different fault pathways in fornulating its
transport paraneter for distributions and so on and so
forth.

So we go through all of those exanpl es,
staff anal ysis, including work done at the center in
San Antonio as well as the staff here, in evaluating
each of these paraneters. And then we get into the
eval uati on findi ngs for each applicable regulatory --

CHAI RVAN HORNBERGER: Can | interrupt you
for just a second?

MR C OCCO  Yes?

CHAI RVAN HORNBERGER:  So t hi s exanpl e t hat
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you're going through is to show how the risk
information is brought into the review. And | just
wanted to nmake sure.

MR CIOCCO It shows, right.

CHAI RMVAN  HORNBERCGER: If | take vyour
exanpl e on the previous slide or we could use one of
t he ones, mcrobial activityinterns of precipitation
di ssolution is not adequately accounted for. That
finding woul d be based on the fact that neglect of
this process really was inportant.

MR. CIOCCO Yes. These are paraneters
t hat were deened inportant by the DOE and by the NRC
inthis kind of hypothetical exanple. So we knowthis
nodel abstraction is inportant because all of these
abstractions have resulted from doing performance
assessnments over the past | don't know, however many
years Tim has been doing them and the NRC and the
center. So we knowthat the saturated zone transport
is inportant.

| nmean, you have to look at the
concl usi ons of each of these as to howit affects the
regul atory requirenments in Part 63 before each
per f or mance assessnent.

CHAI RVAN HORNBERGER: Ri ght. | guess what

| amtrying to understand nore fully is the concern
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that | would have as a total novice in ternms of even
consi dering such areviewis that one can al ways poi nt
to these kinds of processes, colloidal transport, as
saying there is nore research that needs to be done
because we don't understand the process fully. And
that is not your intent, right?

MR. ClOCCO No, no, no, absolutely not.
W are talking about data uncertainty, ranges of
paraneters, ranges of paranmeters. Are these ranges
reasonable? |Is there a basis for the range?

And certainly in a real licensing review
process, we had the agreenents in place to try to get
the information that we and the DOE think are
i mportant. That is under evaluation. Staff is com ng
down next nmonth | think to talk to you about the risk
i nsights program as wel | .

Certainly before you get to this point of
drawi ng this kind of conclusion, that whol e process
that we showed earlier, there are all of these
gyrations, you know, requests for additional
information isn't as inportant as the information
important that we're asking for. This is just a
hypot heti cal exanple assumng that we got sone
information on the agreenent, the staff reached a

concl usi on.
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So, finally, we get down to our eval uati on
of findings. What shows here conmes from63. 114, which
are the regulatory requirenents for the perfornmance
assessnment. And it goes through all of the different
sections.

MR. McCARTIN.  Jeff?

MR CIOCCO Yes? Go ahead, Tim

MR. McCARTIN.  Tim McCartin, NRC

One quick thing. As you are aware, the
revi ew pl an has all the potential things that we could
be reviewi ng. And sonme of those exanples are things
that we woul d expect DCE to consider.

And then the risk part, colloidal
transport, is a good one. You have got to consider
it. Depending on how it then |looks to potentially
affect in a significant way, then our reviewwould go
deeper in those areas. But first you have got to at
| east consider it.

And so sone of those coul d be nore cursory
revi ews. O hers will go into far greater detail
dependi ng on their inpact.

EXECUTI VE DI RECTOR LARKI NS: Qui ck
guesti on.

MR CIOCCO  Yes?

EXECUTI VE DI RECTOR LARKI NS: In your
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hypot heti cal exanple, you talk about the sorption
coefficients and | ack of adequat e docunent ati on about
how t he val ues are reached based on expert judgment.
| guess the expectation there is that there is
gui dance out as to howto do the expert judgnent. |If
they don't follow that particul ar gui dance --

MR. CIOCCO Absolutely. It cites a NUREG
that the NRC staff wote for the --

EXECUTI VE Dl RECTOR LARKI NS: So the
gui dance is already out there. It's a matter of
seeing howit's used in --

MR CIOCCO O applying that, yes. And
that's kind of what | was saying earlier, that the
YMRP doesn't really stand inisolation. W have these
ot her gui di ng docunments, which really help with the
staff review and eval uation. Okay?

So that concludes the exanple that we
i ncl uded back in Appendix A. | thought it was very
hel pful. The third ACNW conment, third of four, is
that the level of detail associated with review of
specific subject areas will be determined by the
i nportance of the subject to repository safety.

The scope of the review will also be
determned, in part, by staff risk, insights, and

anal ysis. The staff should continue to build its own
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ri sk i nsights about inportant contributors to risk as
a proposed repository. The staff should ensure that
all reviewers of the applicant have these insights as
conmon backgr ound.

Qur response, we certainly agree as staff
continues to buildits own risk insights, i ndependent
staff anal ysis and performance assessnents had been
vi t al to the issue process throughout t he
pre-1licensing period.

| know that the Commttee nenbers have
| ooked at a |l ot of those reports. Risk insights from
t hi s i ndependent work wi || provide an i nportant basis
for the reviewof the Iicensing process. | hope that
that became sonewhat clear in some of my previous
sl i des.

Refinement of the risk insights is
continuing as a formal process. | think staff, |ike
| said, is comng down next nonth to give you a
presentation on the risk insights.

MEMBER LEVENSON: Jeff?

MR CIOCCO  Yes?

MEMBER LEVENSON: Jeff, the one smal |l part
of the comment that | amnot sure is included hereis,
is there an overt activity to nake sure that all of

t hese i ndividual task teans that have been assi gned a
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specific piece of the problemare provided with the
appropriate risk insights relevant to what they are
doi ng.

The staff has devel oped it, but the staff
that is developing the risk insights is not
necessarily going to be doing the detailed revi ew

MR ClOCCO Wwell, that's true. | think
inalot of cases, the sane staff who were doing the
ri sk insights and that have been giving i nput are the
sane staff who would be doing the review | think
there are several efforts underway as far as training
of the staff on the use of the Yucca Muuntain review
pl an, which includes the use of the risk insights.

W have had mandatory trai ni ng at our team
neetings. W have a high-level waste course that is
underway. | amnot sure what other activities, Tim
as far as involving all of the staff in the risk
i nsi ghts.

MR. McCARTIN:. Sure. Yes. Part of the
risk insights initiative, one of the main goals they
| ooked to continue and inprove on in the future is
meki ng sure everyone has the same i nformati on across
the staff in terms of how the systemis operating,
both with our own risk insights, DOE s, et cetera.

As the Committee is aware, we wll be
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briefing themlater. |In Cctober, we have the risk
i nsights final docunentation of this past effort. And
it wll continue to evol ve.

| think that docunentation, we have a | ot
of the staff, if not all of the staff, involved, nost
of the staff involved in preparing it. Al of the
staff it will be nade available to and provide a
baseline of risk information that they can use. |
think that should be helpful to acconplishing the
goal .

MR CIOCCO And it is. As part of ny
I i censing process, | think the second figure, where we
show before you start toreviewit that to review al
of the applicabl e background nmaterial. And certainly
risk insights is one of those areas because who knows.
| mean, we don't knowwho is going to be hereif there
is alicense application to do the review

MEMBER LEVENSON: My question is, if you
go back one slide, there is a specific bullet onthis
point, the | ast bullet

MR Cl OCCO This one? Oh, |'m sorry.
Yes. (Ckay.

MEMBER LEVENSON: I n your response, you
comment on all of the other bullets. You just didn't

comment on that one. That was --
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MR. CIOCCO | understand. Ckay. Thank

you.
Yes, TinP
MR McCARTIN:  Yes. | guess one comment
on that. As you are aware, the first part of the

post-closurereviewis associatedw thidentifyingthe
barriers inportant to waste i solation. The reason it
is first is for just that purpose, that we need to
| ook at what DCE is saying; bring in some of our own
risk insights; and with that review, provide this
conmon understanding of what is inportant for the
Yucca Mountain system which then factors in to the
rest of the review And that's why it's first.

So | think you're right. | nean, it is
very inportant to devel op that conmon under st andi ng
through the staff. We will doit there. One note on
that, | think it is sonmewhat iterative in that you can
do it wup front, get a good understanding to
risk-inform your then review of the 14 nodel
abstractions, at the end of which you need to cone
back. Having done the nodel abstractions, do | still
bel i eve what was i dentified as i nport ant because maybe
there are things you |learned in that review.

So there is an iterative to cone back.

Even though we are doing it first, we will cone back
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toit at the end. But that's why it was put first in
t he post-closure performance. And it is a critical
st ep.

MR CIOCCO M ke Lee?

MR. LEE: Yes. Not to beat up on risk
insights -- and | don't want to steal your thunder for
next nonth's presentation, but the inpression |'m
getting is that by formalizing the risk insight work
later on this fall, are you going to update that on
sone ki nd of regul ar basis? Presumably you are goi ng
t o have additional insights between the time that you
conplete the documentation now and the tinme the
i cense application conmes in if it conmes in.

MR. McCARTIN.  We woul d expect to update
it as appropriate. It is hard to say at what
frequently just because of the --

MR LEE: As a hypothetical.

MR. McCARTIN. It is |ooked at as aliving
docunent, then.

MR. LEE: The reason | ask is the
inpression |'mgetting is that you are going to have
a cache of information that you are going to apply to
the |icense application review, including the review
pl an, some kind of know edge base regarding risk

insights and TA insights as well, things |like that.
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MR MCARTIN: And other references that

we cite, correct. Yes.

MR LEE: Yes.

MR. McCARTIN: Certainly. And a prine
exanmple, | would say, is that we are begi nning our
work on testing and eval uating our |atest version of
t he TPA code, 5-O. And we will be using that over the
next year, year and a half. Cearly it could produce
some additional insights. That would be factored in.
It continues to evol ve.

MR. ClOCCO kay. Thank you.

The fourth and final i ssue of your comment
is that the staff relied on agency experience and
exi sting prograns to develop its acceptance criteria
and review nethods for t he adm ni strati ve,
programmatic, and pre-closure subjects, for which Part
63 doesn't provide specific performance objectives.

These criteria may not be applicable to
the high-level waste repository. The review plan
shoul d be revised where appropriate to ensure that
nonapplicable <criteria are renoved from these
secti ons.

In addition, for material that is deened
rel evant, that which remains, staff should explicitly

defend its use and rel evance to the Yucca Muntain

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

40

revi ew pl an.

Qur response, we certainly agree with the
Conmittee. The Yucca Mountain review plan has been
revised to ensure that only applicable guidance or
portions of that guidance are identified for use in
l'icensing review for high-level waste repositories.

This is | guess really evident | think in
t he pre-closure section. And | think that was one of
Dr. Levenson's comments. There were a lot of
references to nuclear power plants and regul atory
guides that may not be applicable to the Yucca
Mountain review plan. So we went through and did a
scrub to get all of the pre-closure peopl e together
and the experts in the areas and really renoved a | ot
of that guidance.

Sone of the exanples, therearejust lists
and lists, but criticality and other interior
evacuation signals, Reg Cuide 8.5. NUREG 0554
"Singlefailure proof range for nucl ear power plants."

Reg Cui de 191, "Eval uation of expl osions
postul ated to occur on transportation routes near
nucl ear power plants. Design basis floods for nucl ear
power plants."

Reg Qui de 132, "Criteria for

safety-related electric power systens for a nucl ear
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power plant.” So there was a very concerted effort to
go through and renove that.

Now, your | ast comrent was that the staff
shoul d defend what it keeps. Sincethereviewplanis
not a regulation and the NRC staff wll be guided
primarily by informationthat is actually presentedin
any license application tendered by the US.
Depart nent of Energy, the staff does not believeit is
necessary to defend its identification of relevant
gui dance.

W have the caveats in there that these
gui des woul d be used i f appropriate, but we're really
dependi ng on what is submtted by the U.S. Depart nent
of Ener gy.

So for each and every reference in there,
we don't have a specific statenent, | guess an
abstract or something, defendingits use. But they're
in there because the staff fromits pre-licensing
interactions feels that it's relevant and that it
could be used or may be used in a staff |icensing
reviewor inthe format and content of an application.

Ckay. So that concludes the ACNW
comments. The followi ng here is a sunmary of other
changes to the Yucca Mountain review plan that we did

in response to public comments, approximtely 1,000
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public comments, that we received.

|'ve got about two slides. It's kind of
a high-level sunmary. W went through and clarified
the scope required to support a construction
aut hori zati on.

There were a | ot of coments on what was
required in the physical protection and the materi al
for the county. Indraft 2, we said only a comm t ment
to the acceptance criteria were required for the
physi cal protectioninthe NCNA section. W went back
and |ooked at 63.20, a little nore information
required there than just a commtnent. So that was
revised.

We reduced the prescriptiveness of the
acceptance criteria, a lot of what | just expl ai ned,
but also there was a section in the review plan for
general informationthat was an eval uation of the site
characterization information. That was shortened
down, not prescriptive, as well as what | just went
t hrough in the pre-closure area.

We clarified the concept and the use of
t he representative vol une of groundwater. There were
some comments received. And | think we did agree t hat
t he staff kind of confused the concepts on the use of

groundwat er in cal cul ating the individual protection
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standard versus the groundwater protection standard.

So the staff went through. This was
clarified in the representative volunme nodel
abstraction as well as the calculation of the
groundwat er protection standard.

W clarified the licensing review
procedure and the purpose of the acceptance review.
We added the charts and figures as well as sone text
i n Appendi x B.

We renoved kind of one of our |egacy
ternms, "safety case,” which isn't called for in the
regul ations, and changed that to the "license
application,” kind of arelic, as well as we changed
"inportant to performance.” W had a lot of comments
on what is inportant to perfornmance to what is in the
regul ati ons, inmportant to safety and what i s i nportant
to waste isolation.

These were kind of just sone structural
changes to align the Yucca Muuntain review plan nore
with the way Part 63-21 is laid out, general
information first, followed by the safety analysis
report.

So chapters 1 and 2, which in nost revi ew
pl ans you don't even see, you get right into the

saf ety anal ysis report, chapter 1is nowthe appendi x,
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which has the exanple. And chapter 2 is the
acceptance review.

W went through just Kkind of another
structural -- people had a hard tine follow ng our
dashes and bull ets. Maybe since it's |engthy and
redundant in places, this may hel p. This was anot her
one where we consolidated the 22 quality assurance
acceptance criteria into a team

There were sonme comments received that
perhaps a quality assurance section went beyond the
requirenents of Part 63. So there were criteria 19
through 22 in software sanple controls, scientific
i nvestigation, field surveys.

The staff certainly felt that what was in
a quality assurance section is consistent with 10 CFR
Part 60, Appendix B. And those four criteria were
then folded into the existing 18 criteria to be
consistent with Part 63.

MEMBER LEVENSON: Jeff, can we go back to
the previous slide for a mnute?

MR CI OCCO  Sure.

MEMBER LEVENSON:  The last bullet, is the
inmplication that inportant to safety or inportant to
waste isolation is the same thing or are those two

different itens in which you have split inportance to
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performance into two different definitions?

MR. CIOCCO The inportant to safety is
related to the pre-closure and inportant to waste
isolation as in the post-closure, but they were used
synonymnousl y.

MEMBER LEVENSON: I nportant to safety is
pre-closure. Is that limted to public safety or in
one of the very early versions, | think it may have
been one of the things we commented on in a neeting.

Unli ke thereactor field, it was including
things that were worker safety, which is really a
different order of things. So what is included in

important to safety in pre-closure? Isit just public

safety?
MR. CIOCCO Go ahead, Tim TimMCartin.
MR. M CARTI N: It is both public and
wor ker safety. It's just that change was done to the

-- youwon't see the words "i nportant to perfornmance, "
say, in the QA section of the rule. They speak of
i mportant to safety or inportant to waste isolation.
And so it was a change.

Way have this newtermthat you don't see
in the regulation? And so inportant to performnce
was renoved. And it was, as indicated, inportant to

safety, which was, as you i ndi cated, pre-closure, but
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it's pre-closure both public and worker safety and
wast e isolation for post-closure.

MEMBER LEVENSON: See, that has the
potential to really nmake a significant change in
phil osophy fromwhat's traditional, at least in the
react or busi ness, because that termgets carried over
in specifications for equipnent and simlar things.
Sonet hi ng that can potentially injure an enpl oyee was
not in the reactor business considered justification
for major upgrade in quality of equipnent.

It was public health and safety that drove
the economic factor of spending a ot noney on
equi prent . And duplication and redundancy were
i nportant to safety.

This is quite a change in the phil osophy
of the Comm ssion, | think, when you lunp worker
safety with public safety.

MR, McCARTIN:. [It's not a change in terns
of 63. Sixty-three, as | wunderstand it, when
important to safety was used, it was with respect to
neeting the pre-closure safety objectives, which had
requirenents for both worker protection and public
protection.

VEMBER LEVENSON: Yes. Nucl ear power

plants al so have -- it isn't that we're not concerned
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about worker safety, but normally it is a different
| evel of what you expect, even all the way down to
radi ati on doses, which are different for workers and
for public.

And to lunmp public and worker safety at
the | evel when you're going to be exam ning details,
it seens to ne, is sonmething that really needs to be
reconsi dered because if you go by what used to be
wor ker safety, then you probably overexposed the
publi c.

And i f you inposed the sane criteria for
wor kers as for the public, we clearly recognize that
that is not appropriate. W woul d have different
radi ation | evels for workers and public.

So it just seems to ne this is an
i nconsi stent approach.

MR Cl OCCO I'm not sure. Are you
getting to changes in the rule or to changes that we
made i nmportant to performance --

MEMBER LEVENSON: Not hing that is here
needs to be changed. The concern is that when you go
to the next step to review things |like the actual
design of afacility, for people to just automatically
say, "inportance to safety,” whichis asignificantly

defined category of quality assurance and equi prnent
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that is normally applied only to public safety, that
t hat not be carried down anot her | evel, is ny concern.

MR CIOCCO | don't think they're | unped
together in the pre-closure, the public and worker
safety.

MR McCARTIN:. I'Il go back and | ook at
it, but the way | have seen both DCE explain their
approach for pre-closure inportance to safety, you
woul d be | ooki ng at bot h worker protection and public
heal th and safety.

MR CIOCCO  Yes.

MR. McCARTIN: So they're | ooking at the
requirements for both. They are different criteria
certainly.

MR Cl OCCO Yes, right, different
criteria.

MEMBER LEVENSON: The problem is that
"inportant to safety" are words, but in nuclear

safety, they have a very specific connotation.

MR CIOCCO. | think we do that pretty
well in the pre-closure section, differentiate it,
t 0o0.

kay. So now that pretty nuch concl udes
the presentation. In the path forward, we wll

certainly address any Commi ssion direction given on
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t he review pl an and the response to comments. After
t hat happens, we wi ||l public a Federal Regi ster notice
contai ning the Yucca Muntain review plan notice of
availability, where you can receive it, as well as it
will contain our response to the public coments.

That concludes ny presentation this
nor ni ng.

CHAI RVAN HORNBERGER: Thanks very nuch,
Jeff.

MR CIOCCO You're wel cone.

CHAI RVAN HORNBERGER: |'"m sure we have
some nore questions, even though we interrupted you
al rost interm nably.

| was just curious. On the |l ast coupl e of
slides where you sunmari zed at a high | evel sone of
the other changes you nmade. | know I think it was
| ast Septenber when you were out in Las Vegas, a
neeting with us. W had heard sonme comments fromsone
menbers of the public out there that sone of the
comments that they had sent represented, oh, what |
m ght | oosel y say were concerns about these steps, the
construction aut hori zati on, and what woul d be required
before a construction authorization and whether a
construction authorization was the final step. D d

you take i nt o account anything that m ght clarify that
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for --

MR. Cl OCCO | think we did. | think
whenever you see the response to conments, we went
t hrough and responded to those comments in trying to
lay out how the review plan would be used now in
construction authorization, how it nmay be updated
| ater and applied to -- certainly one reviewplan is
meant to cover all of the steps of the |icensing.

CHAl RVAN HORNBERGER: M ke, anyt hi ng?

MR. RYAN. No conments. Thanks.

CHAI RVAN HORNBERGER:  John?

VI CE- CHAIl RVAN  GARRI CK: It is pretty
difficult to be critical when you responded to all of
our questi ons.

MR C OCCO  But?

VI CE- CHAl RVAN GARRI CK:  But - -

(Laughter.)

MR CIOCCO That proverbial "but."

VI CE- CHAI RVAN GARRI CK: We' | | do our best.
| was curious. In |looking at these |ast slides about
ot her YMRP changes, | saw essentially nothing on the
abstraction nodel i ng process and reviews, therefore.
Does that nean that that was pretty well-received by
everybody, what you had in the review plan about the

14 nodel s and --
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MR. Cl OCCO. W received various conment s
on t he nodel abstractions. There were sone revi sions.
| mean, this was a fairly high-1evel summary.

There were some clarifications. There
wer e sone additions. There were sonme deletions inthe
nodel abstractions. But for the nost part, they
remain, the 14 nodel abstractions remain. And we
received comments to the extent that you're not
consistent with the seven or nine process nodel
reports that DOE uses, and that's fine.

And there were certainly conments that it
was too prescriptive. There was too nmuch |evel of
detail through the nodel abstractions. Andingetting
back to your comment about the repetitiveness, you
could have lunped the five generic criteria up in
front and then | aid out specifics. So yes, there were
certainly quite a few

VI CE- CHAI RVAN GARRI CK: But no f undanent al
changes?

MR. CIOCCO No fundanental changes. |
nmean, overall wholesale restructuring of the node
abstractions. And then we have | aid out a process to
revi ewa performance assessnent startingw th the bare
anal ysi s scenari o events, nodel abstractions through

t he eval uati on of the various protection standards.
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So there was sone clarification and some m nor editing
but no whol esal e changes.

VI CE- CHAI RMAN  GARRI CK: That's good.
kay.

MEMBER LEVENSON: |'m not one known for
readi ng regul ati ons, but sonebody has just recently
pointed out to nme that Part 63 has a definition for
important to safety as applied to repositories. And
it tal ks about exposure to any individual |ocated on
or beyond the boundary of the site. So it is not
intended to be applied to workers. So that needs to
be corrected.

MR. ClOCCO kay. Thank you.

CHAlI RVAN HORNBERCGER: Thanks agai n, Jeff.
Your presentations are al ways packed with information,
whi ch gives us thought. And also thanks for being
responsi ve to questions. W appreciate it.

MR. CI OCCO. Thank you.

CHAI RMVAN HORNBERGER: Ckay. So let's see
where we are here. Ch, ny goodness. W're at break.
What | want to do is actually not take a break because
| think we're going to take perhaps a little |onger
break after this. So let's talk about the ACNW
research report. And, M ke Ryan, you can |ead us

t hrough this?
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MR RYAN. Ckay.

CHAl RVAN HORNBERGER: Okay. We're still
in session. W're still in session, and we're ready
to go.

MR. LARSON: Do you need the reporter?

CHAIl RVAN HORNBERGER: No, we don't. W
can go off the official record now So we don't need
the reporter any further for the rest of the day.

(Wher eupon, at 9:38 a.m, the foregoing

matter was adj ourned.)
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