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JUDGEiBOLLWERKE. all right. Let’s go on

the_reéord, please. qud morning, éveryoﬁeJ Wéfie

here for the third-and what will, in all likelihééd,'

be'ghe'concluding déy'of,theAmandatofy hearing for the

Early Sité Pgrmit for the ngtie 3'and 4, the:éfoposed
Vogtle 3iand 4 units. :

We’re going to hear this morning testimony

relating to a presentation on seismic. Also, we have

scheduled for this morning, or today, additional
presentations on Severe Accident Mitigation Design
Alternatives, and also  the ApP-1000 - Design
Certification revisions. | -
At this point, I think there's one

administrative matter I know of we need to take éare

of, which is with réspect to Exhibit SNC00001lp.

MR. BLANTON: 'Yes, Your Honor, thank you.
I think we need to offer it to be marked for

identification first. And this is Chapter 9 of the

" Environmental Report, as we’ve discussed yesterday.

'JUDGE BOLLWERK: All right. Then the
record should reflect that Exhibit SNC0000lp is marked
for identification.

(WHEREUPON, THE DOCUMENT
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REFERRED TO WAS MARKED AS
EXHIBIT SNCOOOle—MA—BDOl FOR
IDENTIFICATION.) |

MR. BLANTON: We move to admit it.

JUDGE BOLLWERK: Any objection? - Hearing
none, ‘then Exhibit SNC0000lp is admitted into
evidence. I think I got the right number of zeroes in
there, but we’ll correct that If we need to.

(WHEREUPON, THE | DOCUMENT
REFERRED TO, PREVIOUSLY MARKED
EXHIBIT SNCO0001p-MA-BDO1 FOR
IDENTIFICATION, WAS RéCEIVED IN
EVIDENCE. )

JUDGE BOLLWERK: All right. And then I
believe that -- anything else ﬁhe parties have
administratively we need to take care of at this
point?

All right. Then let’s move on then to our
witnesses on seismic, and we have a considerable panel
here. I guess I did get the right number of chairs.
I guess we did count right. Why don’t we go aheéd and
have the Applicant introduce their witness. We’'ll get
him sworn in, and then we’ll move -- deal with the
exhibits, and then go to the Staff.

MR. BLANTON: Thank you, Your Honor.
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Southern Nuclear’s witness on the seismic

evalﬁation issue is Mr. Donald P. Méore.

JUDGE BOLLWERK: All right. If you could

raise your right hand, please, and respond orally to

- the question I'm going to ask you. - -

Do you swear or affirm that the testimony
you will give in this proceeding will be the truth,
the whole truth, and nothing but the truth?

MR. MOORE: I do.

JUDGE BOLLWERK: Thank you, sir.

MR. BLANTON: Your Honor, Mr. Moore has
three exhibits, I think, that have not vyet been
introduced. First 1s, SNC000091, which is the
Presentation.

JUDGE BOLLWERK: All right. Let the
record reflect that Exhibit SNC000091 is marked for
identification.

(WHEREUPON, THE DOCUMENT
REFERRED TO WAS MARKED AS
EXHIBIT SNC000091-MA-BDO1l FOR
IDENTIFICATION.)

MR. BLANTON: SNCO000092 is Mr. Moore's CV.

JUDGE BOLLWERK: All right. The record
should reflect that SNC000092, as identified by

counsel, is marked for identification.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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'-(WHEREUE;ON, THE ' DOCUMENT
REFEﬁéED TO - WAS MARKED AS
EXHIBIT SNCOOOO92—MA—BD61 FOR -
IDENTIFICATION.) A

MR. BLANTON: SNC000093 is Chapter 2.1 of
the Vogtle Early Site Permit Application Safety
Analysis Report.

JUDGE BOLLWERK: The record.should_reflect
that Exhibit SNC000093, as deéscribed by counsel, is
marked for identification.

(WHEREUPON, THE DOCUMENT .
REFERRED TO WAS MARKED AS
EXHIBIT SNCO000093-MA-BDO1 FOR
IDENTIF_ICATION. )

MR. BLANTON: Aﬁd SNC000094 is a site
layout from Part 2 of the Site Safety'Ahélysis.Repaft.

JUDGE BOLLWERK: All right. Then the
record should reflect that Exhibit SNC000094, as
described by counsel, is marked for identification.

MR, BLANTON: And we would move to admit
those exhibits at this time.

JUDGE BOLLWERK: Any objections? Hearing
none, then Exhibits SNC000091, 92, 93, and 94 are
admitted into evidence.

(WHEREUPON, THE DOCUMENTS

NEAL R. GROSS
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REFERRED TO, PREVIOUSLY MARKED
EXHIBITS 'SNCOOOO91—MA—BD61
THROUGH SNC000094-MA-BD0O1 FOR
IDENTIFICATION, WERE RECEIVED
IN EVIDENCE.)

JUDGE BOLLWERK: All right. Then let’s
turn to the Staff panel, and we have é host of
thousands here. No, a large panel. Why don’t we.go
ahead and let you introduce the witnesses so the céu;t
reporter can try to figure out who’s who here.

MS. PRICE: Good morning, Your Honor.

JUDGE BOLLWERK: Make sure you tap and get
close.

MS. PRICE: Okay. Good morning, Your
Honor. Starting on the far left, wé have Mr. Mark
Notich, who is not currently on the witness list, but
we did want to have him up there, because there are
some environmental slides in the presentation.

JUDGE BOLLWERK: All right. Any objection
from the Applicant? All right. Thank you.

MS. PRICE: Next to Mr. Notich is Mr.
Christian Araguas, with Mr. Bret Tegeler, Dr. John Ma,
Dr. Weijun Wang, Dr. Carl Costantino, Ms. Sarah
Gonzalez, Ms. Laurel Bauer, and Dr. Gerry Stirewalt.

JUDGE BOLLWERK: All right. Thank you.
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‘A;i right. I believe that -- let‘sAéeé.
Mr. Notich, you’ve already been:SwOrhnl Mr. Araéuas,
you've alréadyvbeen sworn. i think, are a}l therrest
of the members of the panel new witnesses?
| MS. PRICE: Yes, YOur Honor.

JUDGE BOLLWERK: All right. Very good.
Then I need all of you to raise your right haﬁd, and
respond orally to the guestion I‘'m going to ask you}
And when you do respond, iet’s start at:this end, and
just move one after another fight down the line.

Do you swear or affirm the testimony vyou
will give in this proceeding will be the truth, the
whole tfuth, and .nothing but the truth? Make sure
you’ve -got it in front of a mic so that the court
reporter can pick it up.

MR. TEGELER: Yes, Your Honor.

DR. MA: Yes, I do.

DR. WANG: I do.

DR. COSTANTINO: Yes.

MS. GONZALEZ: I do.

MS. BAUER: I do.

DR. STIREWALT: I do.

JUDGE BOLLWERK: All right. Thank vyou
very much. We’'re going to have to work out the

logistics of the mics here as we go along, but bear

NEAL R. GROSS
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with_usl We’1ll kind of pass it -around and make sure

évérybody gets an opportunity to say what they need

to.
All right. Then I. think with respect to
the Staff, we have some exhibits to take care of, as

well.

MS. PRICE: We do. I‘d like to start with
NRC00065, which is Staff Presentation 7, the Séismic
Evaluation.

JUDGE BOLLWERK: The record should reflect

" that Exhibit NRC000065, as described by counsel, 1is

marked for identification.
(WHEREUPON, THE DOCUMENT
REFERRED TO WAS MARKED AS
EXHIBIT NRC000065-MA-BDO1 FOR
IDENTIFICATION. )

MS.,QRICE{ And then NRC000081, which is
the CV for Laﬁrel Bauer:

JUDGE BOLLWERK: And the record should
reflect that Exhibit NRC000081, as described by
counsel, is marked for identification.

(WHEREUPON, THE DOCUMENT
REFERRED TO WAS MARKED AS
EXHIBIT NRC000081-MA-BDO1l FOR

IDENTIFICATION.)

NEAL R:. GROSS
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| MS. PRICE: NRC000082, the CV for sgfah
Gonzalei. ‘ o

JUDGE)BOLLWERK: The reéord‘should.reflect
that the Exhibit NRC000082, as identified by counsel,
is markéd fdr identification.

(WHEREUPON, THE ~ DOCUMENT
RE?ERRED TO WAS _MARKED AS
EXHIBIT NRCOO 0082-MA-BDO1 FOR
IDENTIFICATION.)

MS. PRICE: NRC000083, the CV for Gerry
Stirewalt.

JUDGE BOLLWERK: The record should reflect
that Exhibit NRC000083, as described by counsel, is
marked for identification.

(WHEREUPON, THE DOCUMENT

REFERRED TO WAS MARKED> AS
EXHIBIT NﬁC000083—MA—BDOl FOR
IDENTIFICATION.)

MS. PRICE: NRC000084, the CV for Weijun
WangI

JUDGE BOLLWERK: And the record should
reflect that Exhibit NRC000084, as described by
counsel, is marked for identification.

(WHEREUPON, THE DOCUMENT

REFERRED TO WAS MARKED. AS

NEAL R. GROSS
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EXﬁIBIT'NRCOOOO84—MA—BD01'FQR
IDENTIFICATION. ) |
MS. PRICE: NRC000085, the CV fbr carl
Costantino. '

JUDGE BOLLWERK: And the récqrd should

‘reflect that Exhibit NRC000085, as described by

counsél/ is marked for identification.
(WHEREUPON, THE DOCUMENT
REFERRED TO WAS MARKED AS
EXHIBIT NRCO00085-MA-BD0Ol FOR
IDENTIFICATION.)

MS. PRICE: » And NRC000086, the CV for John_
Ma.

JUDGE BOLLWERK: The record should reflect
that Exhibit NRC000086, as described by counsel, is
marked for identification.

(WHEREUPON, THE DOCUMENT
REFERRED TO WAS -MARKED' AS
EXHIBIT NRCOOOO86—MA—BDOl FQR
IDENTIFICATION. ) |

MS. PRICE: At this time, I’'d move to
admit these exhibits into the record.

| JUDGE BOLLWERK: Is there an 877
MS. PRICE: Oh, vyes. Sorry about that.

We also have NRC000087.

NEAL R. GROSS
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JUDGE BOLLWERK: and that is the?
MS. PRICE: That is the CV for Bret
Tegeler.
JUDGE BOLLWERK: Thank vyou. Exhibit
NRCO00087, as identified by counsel, is mark?d for - -
ideﬂtifiéation. |
(WHEREUPQN," THE = DOCUMENT
REFERRED .TO WAS MARKED AS
EXHIBIT NRC000087-MA-BDO1 FOR
IDENTIFICATION:)
MS.APRICE: Again, at this time, we’d move
to have those exhibits -admitted into the record.
JUDGE BOLLWERK: All right. Any
objections? Hearing none, then NRC Exhibits
NRC0O00065, NRC000081, 82, 83, 84, 85, 86, and 87 are
admitted into evidence. |
(WHEREUPON, THE DOCUMENTS
REFERRED TO, PREVIOUSLY MARKED
EXHIBITS NRCO00065-MA-BDO1,
NRC000081-87-MA-BDO1 FOR
IDENTIFICATION, WERE RECEIVED
IN EVIDENCE.)
MS. PRICE: We have just one
administrative matter. Apparently, Mr. Ma is having

difficulty speaking, and I'm concerned that he might

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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 M%223éi
losé his Voiée;

JUDGE ébLLWERKi Al right.’

MS. PRICE: i andered;if;;t would.be'okay'
if Mr. Tegeler read Mr.‘Ma’s slides for him, and then
let Mr. Ma ansWer any questions that you have.

JUDGE BOLLWERK : Okay. Just let us know,
and we’ll work around‘that. “Thank you.

MS. PRICE: Thank you.

JUDGE BOLLWERK: Okay. I believe at this
point we’'re ready then to turn back to the Applicant’s
witness, and begin his ‘presentation. And we're
dealing with Exhibit SNCO000091.

‘MR. MOORE: Good morning. It’s.an honor
to present to you this morning the information on the
geology, seismology, and geotecﬁnical aspects of the
Vogtle ESP LWA application.

My name is Dﬁn Moore. I’'m with Southern
Nuclear Operating Company, and my title is‘Consulting
Engineer. My responsgibilities for the ESP LWA
application is to provide Southern Nuclear overall
technical oversight of Section 2.5, which is geology,
seismology, and geotechnical portions of the
application. As such, I represented Southern Nuclear
in the technical decision making process requiréd of

this multi-disciplined effort.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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I will provide this morning a high-level
overview.of éectioﬁ 2.5, ﬁopéfully, addressing the
Board’s reqguest 1in regard to this section, and
focusing on the key areas that form the basis gf 2.5.
Could I ﬁave Slide Two, pléase!

Please note at the bottom of these,siides,
ceftain»slides have an exhibit numpber, which it means
that ihformation has beennsubmitted for this hearing
that supports the slide information.

Briefly, I would like to let the ASLB
panel know something about my professional experience
and qualifications. I have 40 years of experience in
commercial nuclear power plant industry in the area of
civil, structurai, seismic analysis and design, solar
dynamic behavior, and seismic qualifiéation of
structures, systems, and components. I‘'m a registered
Professionai Engineer, and I have a Master'’s degree in
Engineering Science relating mainly to strﬁctﬁral
engineering. Again, my positiqn at Southern Nuclear is
Consulting Engineer, which is the highest engineering
technical classification at Southern. Slide Three,
please.

I have been a member of various national
standard and code committees on site analysis and

design of nuclear facilities, and seismic
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qualificatién ofueléCtricalAand héchanicalbequipment,

as éhoWn here. Note thaﬁfASCE-Standard 43 is listed,.

which will be mentioned later, as. pré&idinngthé

_ methodolpgy for developing the Vogtle Site Pacific

.Ground Motion ResponSeu Also, at the bottom, ‘I note

that I’'m a member of Vérious ﬁuélear pQWe# iﬁdustry
committees - working'-dn resolving géneric néeismic
issues.

I would liké to conclude, though, that
even though I have provided technical oVersight, and
have an in—depth knowledge of the development of 2.5,
I do not profess to have all the technical expertiseﬁ
that was required of the many disciplinés required to
develop 2.5. Next siide, Slide Four, please.

The ESP Solar sections are outlined here
in this slidef As I said earlier, my presentation
will.providé a'high—level overview. The main foéus of
this presentation will be on those sections with a
checkmark to the right. To support thé LWA request,
additional information was required in the ESP
application. Those sections that were significantly
modified or added to support the LWA are shoWn.with a
red checkmark. Slide Five, please.

I think it’s important just to ppint out
the seismic organization that was put together to

NEAL R. GROSS
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develop>Sectidn 2.5. Thié slidé providesAthe progrém
organization at the toé. Of céurse, Southern Nuclear
has the overall mahagement of this task. My
responsibility, as part of Southefn Nuclear, was to
provide ovefall technical oversight.

'Bechgel managed and performéd the tasks
required of 2.5. Due to the multi-disciplined
expertise required, other organizations were involved.
And, as shown ﬁere, we have William Lettis aﬁd
Associates. Théy did the geology and seismical test.
We had Risk Engineering do the site-specific
Probabilistic Seismic Hazard Analysis, PSHA, and
development of the SSE. We also have Bechtel San
Francisco do thé slight response, and also wérked on
some of ﬁhe seismological tasks, and also involved in
the development of the site-specific SSE,.the GMRS
which is the Ground Motion Response Spectra.

Due to the technical complexity of 2.5,
Southern Nuclear formed a Review and Advisory Panel of
outside experts to review the work at key steps, key
stages in the site investigation to provide comments
and recommendations, and I'd like to point out who
these members were. First, Qe had Dr. Martin Chapman,
Professor at Virginia Tech. He’'s an expert in

southeast seismology. We have Dr. Robert Kennedy, a
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‘renowned seismic structural expert, and was a key

cdntribﬁtor~to the;performance—based methpd”usea.to
develop the GURS, that is ASCE 43-05. We had Dr. Carl
Stepp, who’'s a former member of the NRC, and_latef:
manager of the EPRieseismic program that deﬁeloped.the
ESHA-thatAwaé used ds a stérting point -for the Vogtle
eite—specific PSHA. And, £finally, we.had Dr. Robert
Yoﬁngs of - Geometrics, who’'s an expert in seismic
hazard and side amplification. Slide Six, please.
To help get us oriented, I have a site
plan here showing the location of the two new units,
3-ahd'4, to the locetion of the existing Vegtle Unite
1 and 2. I have several plans, views shown- here. 1In
all of theee, plant north is up, and so that will help
us keeb ourselves oriented. I want to note that Unit

3, the union at 3 is only about 1,700 feet west of the

“existing Unit 2. The geology and.geotechnical soil

conditions are basically the same for all four units.
Therefore, there’s basically nothing new in regard to.
site soil conditions. We have successfully addressed
soil conditions at the site, and have built two units
that have been operating for about 20 years. .Slide
Seven, please.

Here we have an aerial view of the Vogtle

site, with the layout of the two new units, 3 and 4,
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overlaid, 'Heré) again, we haVé:Unit'lﬁand‘Zq and to
the wéét-we have Unit -3 and 4. 'In the upper right

corner, we have the Savannah River, which, of course,

-is the boundary between Georgia‘to the lefﬁ( and South

Carolina tovthe upper right. .

Oﬁ the South Carélina side is the{ﬁOE'
SaVannah River site. The Sayannah Rivef site have
simiiar geological featufes as the Vogtle site. There
has been a significant amount‘ of géologig&ll-
séismologicél, and geotechnicai studies performed at
the Savannah River site, including multiple deep
borings, and fault identification studiesf

As part of the Vogtle ESE site
investigation, Savannah River éite shared much of
their site information that proved to be very useful
iﬁ supporting the Vogtle site invéstigation for the
ESP. For example, this included several site visits
by William Lettis and Associates to investigate site
féatures, evaluate data, and perform independent
studies, like geomorphic mapping of a river terrace
overlying the Pen Bfanch Fault to provide additional
data to conclude that the Pen Branch Fault is not a
tectonic source. We'li discuss that a liﬁt;e bit
lgter in the presentation. Slide Eightf please.

I will provide an overview from different

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




10

11

12

13

14

15

16

17

18
19
20
21
22
23
24

25

- M-2240
sections in 2.5, as previously identified( but'the,

order that I present it will not, necessarily, be in

numerical order. Instead, I want to follow how the

data was assembled to 5btain the final rgsulté and
conclusions provided.in 2.5.

Here, we start off at 2.5-1. This slide
provides the baéic geologic and seismic information.
For example, this slide here provides the different
types oﬁ studies'performed for.the Vogtle ESP to
evaluate the tectonic features. Studies, of course,
were also made of non-tectonic features to assess site.
aqceptability. Slide Nine, please.

Now, here’s an example; one of the most
significant investigations performed for the Vogtle

ESP. It is the seismic reflection survey performed at

the Vogtle ESP site in order to locate the Pen Branch

Fault. .The Pen Branch Fault was identified beneath
thé'Savannah River site. The Pen ﬁranch Fault is
neither exposed, nor expressed at the surface of the
Savannah River site. Previous studies have determined
that the Pen Branch Fault is not a capable tectonic
source. It’s not a source for motion at the site.
The ESP site investigations, though,
indicated that the Pen Branch Fault may actually cross

under the Vogtle site. It was decided to perform a
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seismic refléétion survey to detérmine-if, indeed,
this was the case for the folléwing reasons. One, of:
course, is the completeness of our site investigation.
And most imbortantlg, we need_ to identify the
potentially different rock formations direct{y below
the‘siﬁe. The Pen Branch Fault is associated with the
boundary'betweeﬁ the Triassic Dunbarton Basin rock and
ﬁhe hardexr crystalline fock.

I'm going to describe this figure for you.
On the right is southeast, on the 1ef£ is northwest,
and there is -- if you can éee here, this is'a séismic
reflection survey, and you can see a dipping reflector
right here. This actually is the Pen Branch Fault.
And to the southeast is the Triassic basin rock/ and
to the northwest is the crystalline basement rock. We
have.a horizontal reflector shown here, and this is

the bottom of the coastal plain sediments. And there

is a pull, or uplift shown here, and that is caused by

-the reverse fault displacement of the coastal. plain

sediments by the Pen Branch Fault.

JUDGE BOLLWERK: So what you're referring
to, if you look at the photographﬁ is that the fault
comes -- basically, there’s a horizontal line running
across the center. The fault then comes down from the

center toward the right-hand side of the photograph.
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' MR. MOORE: Right.  Correct.

JUDGE BOLLWERK: And then you mentioned ‘a

MR. MOORE: There is a. -- this particular

rock, there’s a reverse fault movement up.

JUDGE BOLLWERK: That'’s in the cenﬁer éf
the photograph, that’s pért of the horizontal line.

MR. MOORE: Right.

JUDGE BOLLWERK: Right.

MR. MQORE: And what is showing here, too,
is these horizqntal lines, and there is a warp or
distortion here, which is basically distortion of the
lower sand sediments due to the fault displacement.

JUDGE BOLLWERK: All right. Thank.you.

JUDGE JACKSON:=» You said that it had been
determined that this fault was not capable, is that
the term of aft, which means -

MR. MOORE: That's correét.

jUDGE- JACKSON: -- that it is not
considered a source for earthquake?

MR. MOORE: 'That is correct.

JUDGE JACKSON: Is that -

MR. MOORE: It is not considered to be
capable source for génerating ground motion.

JUDGE JACKSON: Is that related primarily
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to its depth, because 'it’s- not éxpréSsed' on the
sﬁrface, or are.there other features?

MR. MOORE: It is based on studies~done to

determine the age when it was last active. And we

will discuss that in just a minute.

JUDGE JACKSON:. Okay. If you're going to
go over that, that’s fine.

MR. MOORE: Right.

JUDGE BOLLWERK: Let me just mention that
obviously the Staff panel is here. If any of you at
any point have any comments to make on anything that’s
being said, you can do so. It would be good to wait
until a break, maybe between the slide. and, also,
please identify yourself for the record before you
spggk so the court feporter makes sure we get the

right -- any statement attributed to the right person.

.'Thaﬁk you.

MR. MOORE: Here, again, I want to mention
that this was a study mainly to make sure our site
investigation was complete. And as we will see later,
it was impdrtant to identify the different type of
rock formations and their location. Slide Ten,
please.

Now, this is another plan wview, again,

north. Plant north is up. This slide is a plan view
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of the'location‘of the Pen-Bfanch Faﬁlt at our sité.
Tt is shown at .a depth’ofﬂl,OSd feet at the base of
the coastal plain depésits. Whefe the Pen Brénch

Fault separates the Paleozoic crystalline rock to the

-northwest, that is to the left, from the Triassic

sedimentary rock to the southeast, that’'s to the
right. This fault is located -- is a vertical
projection to the surface. That’'s the black line.

Here, again, that’s where the fault intersects the

-surface, the bottom surface of the coastal plain

sediment. The fault does not extend, displacements do
not extend, nor are expressed at this surface.

I want to notice that here, again, this is
Unit 4, this is Unit 3, this is Unit 2 and 1. And we
will be seeing some_additional cross-sections in just
a minute. I want to point out, again, of course, the
black contours, the blue contours shown here represent
the elevation at the top of the Eocene Blue Biuff
Marl. Aand it illustrates over the Site.3 and 4, and
1 and'2, that the Blue Bluff.Marl is very level.
There’s very little change in elevation. But righﬁ at
the expression of the fault, we see that the Blue
Bluff Marl is warped, or what we call a monocline, or
dipping caused by the reverse displacement of the Pen

Branch Fault.
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JUDGE BOLLWERK: That's reflected, I take
it,~iﬁ the fact tﬁat_the‘lines on the left;hand side,
on the other side of the fault are basically -

MR.‘MOORE: It’s warped down, and we’ll
show a ﬁictorial skétch of that a little bit later.

JUDGE TRIKOUROS: I have a question. The
previous slide that showed the reflection, it seemed
to indicate that the fault was northwest to southeast.
Did I miss something? Is this black line the fault
projection? |

MR. MOORE: This -- I'1l1l get to that. I'm
going to show -- one of the points I wanted to make,
I think will answer your question. The yellow lines
here are what we call the reflection lines that were
set to do the investigation. The view that I‘'ve just
shown in the previoué slide, Slide Nine, is this
vellow line in the far lower left cofner. This is
line number four. And that view that we were just 
looking at in the previous slide is taken frém that
line, and it is basically looking northeast. So, in
this way, here again, the plant -- Units 3 and 4 will
be up above the Triassic basin rock, and that -

JUDGE BOLLWERK: We're back to Slide Nine
now, right? We’'re now back to Slide Nine.

MR. MOORE: Yes, I'm sorry. We’re back to
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Slide Nine. Thank - you. And, again, this is a
section, looking, as we said, northeast, and the site

that we’re discussing, the ESP site, is located above

" the Triassic basin rock. And to the northwest of the

site there is the crystalline basement rock.
I think that a couple of slides from now,
I'1ll have a section that we can go through this, that

will kind of show you the relationship between the Pen

Branch Fault, the site, and the soil layers that will

~-- this information should come together.

JUDGE BOLLWERK: Would you like to go to
Ten, or to Eleven?

MR. MOORE: Let’s go back to Slide Ten,
please. Here, again, as I mentioned, the yellow lines

are the seismic reflection lines that were used for

- this investigation. The information was very valuable

in defining-the distribution of the different rock
typés, their properties, and locaﬁion for development
of the Ground Motion Response Spectra for the site,
which 1is discussed in Section 2.5-2. Again, this
fault, as other faults in the site vicinity are not
capable tectonic sources. And we’ll discuss that
later, as well. Let’'s go to Slide Eleven.

Based on the geologic and seismological

investigations provided in 2.5-1, it was concluded
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that}none of~tﬁe teétonic features in,thé‘éite_aréa
are capable tectonic sources. Iﬁﬁ.addition, non-
tecéonic deformations in thé upper éandsf depressiops
and minor deformations due to dissolution can be
mitigated by fevaal. This is provided in.detailed
discussions in Section.2.543, and 2.5-4. The issue of
the upper sands will be discussed in just a minute.
Could we go to Slide Twelve, please.

Now, this jump to Section 2.5-4, which is
stability in sub-surface materials and foundations.
This section pfovides a description of the surface
profile, the associated soil properties for static and
dynamic analysis. These properties are needed, are
required to develop the GMRS that describes in Section
2.5-2 -

" JUDGE JACKSON: Excuse me. Can I ask you
a questibn?

MR. MOORE: Sure.

JUDGE JACKSON: Are you through discussing
the fault? I was trying to tell if you transitioned
into your next -

MR. MOORE: I think that -- if you have
any questions, I’'d be glad to answer them.

JUDGE JACKSON: Yes, I.did. I mean, I'm

familiar with trenching a fault, and looking at the
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slip aging, and datiné, when that had'occﬁrrea, aﬁd
get aﬁ idea how capéble the fault is. I didn’t hear
that part. It may be in there. If you could just
briefly tell me how did you evaluate that, that the
fault was -

MR. MOORE: .The fault had been previously
evaluated by Savannah River for the MOC site and so
forth, and determined that the Pen Branch Fault was
non-capable. Additional studies were done by  River
Terrace. Since we now had identified the‘location of
the Pen Branch Fault on the Vogtle site, we were able.
to know exactly where it crossed the river into the
Savannah River site. So, there was a river terrace,
remains of a river terrace that is, I believe, and I
may be wrong on this, but I believe that it’s like 1.6
million years old. It was deposited in that time
frame. And a geomorphic study of that was performed
to determine any deformations of that deposit, and it
was determined that that deposit was not affepted by
the Pen Branch Fault movement. And, therefore,
because of the age of that river terracé, and there
was no deformations associated with the Pen Branch
Fault; therefore, we knew the Pen Branch Fault has not
moved in that period of time. And, therefore, it was

determined that at that age, that fault can be
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considered nén—capable._ | |

JUDGE JACKSON: Okay. Thanks. I had read

that. I‘just wantéd té hear your explanation on it.
Thank you.

MR. MOORE: Thank you. ] =

In Sectidnv2.5.4, as we mentioned, we're
jumping up to that, because we need to know the
surface profile and the properties. Also, I think the
Board was veryvmuch interested in what sections were
affected. This Section 2,5.4M was. significantly
affected by adding additional.informatién to support
the LWA. This additional.information is referred to
as COL data in the ESP application.

The COL data 1is the ESP soil data
supplemented by a significant amount of data that was
developed for a COL. So, this section, a lot of the
information was added to support the LWA, and supbort
the responses to RAIs from the NRC.

I want to describe now the layers for you.
The upper sands, from the surface down tolabout 90
feet, we have what we call upper sands, the Barnwell
Group. It is very loose, dense, it’s very variable.
As we mentioned yesterday or the day before, the water

table is around elevation 165, which is about 55 feet

below the surface. Also, at the bottom of the
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"Barﬁwell’G;oﬁp is what we sall the Utiéy limestone}s
It is a véry porous, ‘h'as{ cavi_tiés and di.ssc;iut.i'o.n‘ has’
dccﬁfredf. Ana'we’il'discuss the upper séﬁds in the
néxt slide.
| Right below'thsF, we have the Blue Bluff
Marl. It’s a Lisbon Formation. AIt’s very hard,
sl;ghtly sandy, ceﬁentsd, silt slay, has an average
thickness‘ of‘b70 to 80 feet. it varies in
approximately that range. Below that, we have the
lower sands, the coastal plain deposits,; and those are
dense sands about 900 feet thick. And shen directly
below that, for the ESP site, we have the Dunbarton
Basin Rock, 1is a Triassic sandstone. And we have-one

boring, Boring B-1003, that was our deep boring that

went down around 1,350 feet, so it went into the

‘Triassic Basin rock, but it encountered that rock at

1,049 feet. Let’s go ﬁo Slide Thirteen, please.
This discusses, as mentioned earlier,
there is a non—tectonic‘feature'in the upper sands
that indicate stability problems that require
mitigation by removai. This slide here kind of
describes that, the removal of the upper sands, the
Barnwell Group. Here,. again, it’s highly variable
density along the depth, and it varies from borehole

to borehole. We have a shale rich, wvery porous
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-métérial was enéountered:at the bottom of the Barnwell

Group, rightVOn top of the Blue Bluff Marl, where we

" had driiling fluid loses as we were drilliﬁg through -

that layer.

These soils were completely'removed, and .

_feplaced with dompacted' granular fill for the

construction o§ existing Units 1 and 2. And for these
reasons, these soils will also be removed in a similar
-- removed, as well, for the construétions of Units 3
and 4.

I.want to also mentiqn_that the less dense
portions of the upper sands in the water table will
have a potential to liquify due to an éarthquake.
That’s another reason they'have to be removed.

JUDGE TRIKOUROS: What determines how far
in the, I’'1l1 say this horizontal direction, do you
have to remove those sands, and what detefmines =- how
do you determine that?

MR. MOORE: I will cover that later, but
let me just answer that we have extensive amount of
excavation where we actually came down to the bottom
of the Blue BIluff Mari. We made - sure that that
excavation was” extensive enough, such that the
structural and seismic response of the nuclear island

will be totally within the backfill, that the backfill
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-- thé éone of ihfluence that-would affect the seismié
response, and the structure response in thé nuclear
island will be totélly within the backfill. and I
will show you a sketch later.

- JUDGE JACKSON: Excuse me. On Units 1 and
2, was the excavationlélear'down‘to the Blue.Bluff
Marl?

MR. MOORE: . That is co%rect. It was,
basically, the excavation - and I will discuss that
later, as well - the e#cévation procedures will be the
same. We will go -- we excavated down to the Blue
Bluff Marl, make sure that we are -- the competent
part of the Blue Bluff Marl that we cut down until
we’'re satisfied that we were into the Blue Bluff Marl.
And then we will excavate, and we’ll have side slopes

that are two -- one vertical to two horizontal,

- typically.

JUDGE JACKSON: Okay. Thanks. I had read
somewhere that Units 1 and 2, that the excavation may
have been somewhat different than what was‘planned for
3 and 4.

MR. MOORE: I think the footprint, of
course, of the excavation will be different, because
the layout of the units are differentq And the

excavation for Units 1 and 2 were done in one large
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excavatinnj U And, aé I think we’ve seen 1in 'tne
previous slides, that Unit 1 and 2 were justibésically '
adjanent to’ each other, and they have shéréd
buildings. Whereas, the_AP—lOOO,,they’re certif%ed as
a-single;unit, and so they stand alone. And, so, we
basically are building two units that basically are -- -

each excavation is for a single unit.«

JUDGE JACKSON; Okay. Thanks.

| MR. MOORE: Could we go to Slide-Fourteen.
I think this is a slide that will help us summarize
what we were just discussing in regard to the sub-
surface profile. This is a real simple pictorial
sketch.

I want to note that the sketch is not to
scale, but we have really two cross-sections here.
And to the right -- we have a little white dotted
line, vertical line here. And I just want to point
out that this to the right of that line represents a
cross-section that cuts perpendicular to the Pen
Branch Fault showing the proper inclination of the
fault. The fault here is --.to the right of the fault
is the Triassic Basin Rock. and that, basically, is
-- excuse me, to the left is the crystalline basement
rock. Starting at the bottom we have -- our rock is

Triassic Basin, and it is at a depth of about 1,050
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lfeet. and that was determinéd.by.Boring B—lOOB,-whiéh

is shown as this dark vertical line. Then we have 900
feet of coastal plain sediment. And then above that,
we have about 70 or 80 feet or so of the Blue Bluff
Marl. And above thaﬁ we have excévated out the upper
sands, and but in engineered backfill.

I should point out here that due to the
way we did this cross-section, it looks like both
units are sitting in the same excavaﬁion,A but,
actually, these units are skewed because of the angle
that we had to take this cross-section. &aAnd . I’'ll show
you -- the next slide will clarify that for you.

JUDGE JACKSQN: So, basically, this is a
good illustration of why that fault isn’t capable,
because that material doesn’t show the disturbance

above. You age that, or date that, and that’'s very

old.

MR. MOORE: Right.

JUDGE . JACKSON: Therefore, that gives you
a lower boundary on the -

MR. MOORE: I think the Blue Bluff Marl is
Eocene, which is very, Very old. And_this is a warp
there, but other deposits from the river on the other
side are providing additional information that the

fault hasn‘t moved in millions of years.
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= JUDGE JACKSON: Okay.  I've got it.

‘Thanks.

MR. MOORE: And then, of course, we have

the upper sands here that have been excavated, and

we’'ll discuss that in just a minute.

We have another cross-section here that
kind of added, but it’s to the left of the dotted
line. This shows the cross—section at the river. ‘it,
showé the'river; the Savannah Rivef. We have also
showing the river bluff on thevGeorgia side, the high
bluff on thé»Georgia side. and it shows the Blde
Bluff Marl. And you see a slight warp. That is the,
as we meﬁtioned in the other slide, where the -- we

had the contour lines, the blue lines, showing there

was a warp in the Blue Bluff Marl caused by the Pen

Branch Fault movement millions of years ago. So, this
is kind of puts that all together in a singlé picture
for vyou. |

Okay. If we can nowkgo to Slide‘Fifteén,
please. 'Now, this here, as we mentioned earlier, we
are going to do excavations for Units 3 and 4 to
remove . the upper sands. You’ve seen this ‘slide
before, but I think before it showed the -- included
access ramps here for simplicity, that’s not shown.

The slope to the excavation in the backfill material
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are similar-to'thaﬁ used for existing Units‘l and 2;.
So, we basic%lly ~4>Unit.l and 2 1is shown to the
right, and the same type -of excavation that was‘done

here will be done for -- will be performed for Units

-3 and 4. But, as you see here, these two units are

right together, and so there was a large excavation
done for this. And here we’il have two 1large
excavations.

The excavations are 'Qery' extensive to
assure that the zone ofAinfluence of the étructures in
regards to static and dynamic response will be totally.
within the backfill. And to answer your previous
question, we had, as a minimum, we went Qut-45 degrees
from the bottom of a foundation, and we intersectea
the Blue Bluff Marl. That was the extent of the --

that was the minimum extent of the excavation down to
the Blue Bluff Marl. So there was like a 45 degree
minimum of that.

i think this sketch also will poiﬁt that
out to you. I want to point out that the light yellow
actually will be the exposed Blue Bluff Marl. And,
so, this is the -- so this represents that we have
come down, and whatever is the minimum extent from say
the deepest building, which is the nuclear island,

that is, basically, the -- that defines the limits.
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Tﬁe'total'exCa&aﬁion:fbr“both of these
willfbéfabout 3.9'millidn.Eubic yvards.. I waﬁt'té.aiso
point out'thaﬁ“£ﬁe huciear iéiandfié just.onejéf the
st#uctures, and‘it;s oné'struc;ure that’has the half-
circle;'.Thét'is the nuclear islanal That's t@e only -
safety—related structure. .But other strﬁctures‘will
be bounded on the same uniform backfill, 'so ﬁhe,whole

power block, AP-1000 power block will all be supported

on a uniform engineered backfill, even though they’re

not saféty—related structures. Next slide, please.
Slide Sixteen.

As part of the LWA, the construction of
the backfill, that’s part of the LWA. And this
requires well—defining the backfill vdesign;v the
material selection and source locationé, bqrehole
sources, and esthetic and dynamic properties. To
assist in establishing the baékfill properties and
verifying that ' the shear wave velocity of the
backfill, a test pad was constructed. A éide of a
hill at the plant was excavated to a 20-foot depth,
and we went into about over 60 feet into ghe hill, and
then backfilled using the placement procedures used,
and the backfill méterial used for Units 1 and 2. And
with this, we were able to do static and dynamic fill

tests, and we also did lab tests of this material,
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and, plus,'lab.tests of other boréholé_éourcés‘at the
site. And this was performed to document the sﬁatié
and dyﬁamic.properties of the backfill.

This slide here; this picture showé the
test pad when it was -- whenythe first.fiveAfeet of
backfill was placea. In the picture kneeling down is
Dr. Ken Stokoe, Professor, University of Texas aﬁ
Austin. He’'s a renowned expert in .soii dynamic
testing. And we had him come in and perform what we
call a spectrum analysis surface wave testing to
determine shear wave velocity. Here, he’'s sitting
down, I mean, he’s kneeling down. This is a line of
geotherms that are used to surface waves to be able to
do a spectrum analysis of that, énd determine shear
wave properties with depth. Could I have Slide
Seventeen, please. Yesg?

JUDGE JACKSON: When was this work done?

MR. MOORE: I think it‘was done in 2007.

JUDGE  JACKSON: Okay. Presumably,
something like this was probably done in conjunction
with Units 1 and 27

MR. MOORE: No. There was not a test pad
built like this for Unit 1 and 2.

JUDGE JACKSON: Okay. I was Jjust

wondering if you had some similar data, or something,
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that had been taken in. o )
MR. MOORE: I think that -- no, this was
not -- shear wéVe velocity has a different -~ the

sophistication of the testing and the impbrtance of
shear Awavg velocity in our current thinking is
different thanlwhat it was back in the construction Qf
Unit 1 and 2.

Anyway, this slide shows Dr. Stokoe
performing the test. Slide Seventeen is actually the

results of the field and lab tests. It’'s a very

.complex slide, but I think it does capture what we

have determined. This slide shows a part of the test

pad shear wave velocity profile, where the vertical
axis is depth, starting at the surface down is.zero,
go down to 20 feet. That’s the backfill, and then we
actually have measurements into the in situ material
at the bottom of the cut. And the horizontal axis is
shear wave velocity, and here we have 500 feet per
second, 1,000 per second, so forth.

Shear wave velocity is an indicatdr, a
good indicator of adeqguate soil, and shear wave
velocity is a measure of sﬁiffness, so the higher the
shear wave velocity, the stiffer the material. Shear
wave velocity 1is very important, and we do seismic

soil structure interaction analysis. This 1is
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important to be able to know these values. And, also,
it’s needed in site respanse, develéping the GMRS.

This siide shows the SASW results, and
overlaid that with what we call a seismic crosshole

test, to confirm that the SASW was providing adequate

. results. That’'s a totally different way of

determining shear wave velocity. Crosshole is where

we put in three borings, one hole is a source, the

" other two holes are receivers, and so you actually are

measuring within the soilvat depth, where the SASW is
a surface measurement.

Also shown here, we have some RCTS. That
is Resonant Column Torsion Shear Test. These are
performed to get lab tests to determine the soil
properties as tﬁey change with strain. Soil is a non-

linear material, and its properties are strain-

dependent. But, also, we can from RCTS back out a

shear wave velocity, and calculate a number. And this
was done here by Dr. Stokoe, and we have some
calculated wvalues that fall really close to ﬁhe
measured values.

This results provided a -- the conclusion
is that the backfill design and properties are well-
defined, and sufficient backfill material exists at

the site. We have sufficient borehole sources. We

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

- m-2261
can meet é minimﬁm shéar Qave Velééiﬁy of 1,delfeet
per sécohd:at'foundééioh depéh, was.obtainédf‘ Thiéiis
én AP—lQOO péraﬁeger;' And We have’now.iTAACs-in‘placé_;
fér the backfill_in regards to density,-as we1L-§s
sheér wave.velqcity. And.they are providedﬁaé part of
ESP LWA application.' And«these'ITAACs will documént
that the in—place- baqkfillv will meet the vdesign
requirements.

JUDGE JACKSON: Just quickly, basically,
this was the éngineered material. It was pretty -- it
was uniform down through thé. range of these
measurements, 25 feet, and so thé increased shear wave
velocity with depth, I assume, is just the cOmpaction
that occurs as you become deeper, and increases the -

MR. MOORE: Sure. Of céurse, ﬁhe backfill
is very uniform material, and- it’s placed in a
consistent density. 'And'heré} a minimuntbf 95 percent -
of nmdifiéd'broctor,Aand shear wave velocity is a
direction function that’s confining pressure.. So
that’s why at the surface you see that it’'s mﬁch less
than as you go with depth. It’'s the samebmaterial,
but, basically, the confining pressure is key to --

one of the key elements to definingithe shear wave
velocity.

JUDGE JACKSON: Yes, that’'s what I would
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guess. Ivjust‘ﬁaé tfyiﬁg‘to make sure that was
correct. So, it's certainly a funection of depth, and
you said at the foundation level the goal was 1,000
feet per second.

MR;-MOORE: . Right. At this particular
test pad, we’re reaching 1,000 éround 18 or so feet -
depth. And so we feel very -- we are confident that
we will have 1,000 foot -- a shear wave velocity of
greater than 1,000 foot per second at a 40-foot depth,
which 1is the depth of the foundation of the nuclear
island.

JUDGE TRIKOURQS: When is the ITAAC goiing
to be done, basically, at the end of that process
before ény‘construction actﬁally begins of the -

MR. MOORE: For density, I mean, for shear
wave velociﬁy, we have an ITAAC that we will -- we
will do some testing when we get the backfill up to
the foundatioﬁ depth, which i1s about 50 .feet of
backfill. We will do some ‘shear wave velocity
measurements at that point in time, but wé have no
confining pressure at that point. At that point, 1it’s
just exposed backfill at the depth of the foundation.
But we will have that shear wave velocity measurements
as useful information, one, to confirm that, yes, we

are getting increasing shear wave velocity with depth.
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It is the shear wave vélocity prdfiré thét we're

expecting. ' That when we finally finish the backfill,

we’re-going'to.be repeat the measurements again at the

_same locationsiwe did béfore, at least thevénes.that

are not in the footprint,,and then we will use that as
a basis to document an ITAAC, a engineering report

that the shear wave velocity at -40-foot depth is.l,OOO

- foot per second. We will be doing more than one

measurement. We’'ll be 'dqin§ three per unit, tb
basically proQide that information.

JUDGE TRIKOUROS: Those teéts will not be
done in the footprint.

MR. MOORE: There will be somé shear wave

velocity measurements in the footprint when we get up

" to the foundation elevation, but before the backfill

goes all the way up to the surface. The purpose of
that 1s to show that those measurements in the

footprint are the same measurements that we get away

- from the footprint. 2and then when we get up to the

40—fobt depth, of course, we have no confining

pressure still at the footprint because there’s

-nothing there, but we will have measurements away from

the footprint where we have an over-burden of 40-feet
of backfill. And that way, we can then determine that

ves, the shear wave velocity at that level is 1,000
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‘foot per second. And, of course, when you conétruct

the building, the building itself will confine the
backfill directly underneath it.

JUDGE TRIKOUROS: So that ITAAC is a

‘prerequisite for Dbeginning construction of the

structure.

MR. MOORE: We could not -- we would have
to -~- we could not build the AP-1000 at the site. Our
commitment is that it has to be 1,060 foot per second,
and that’s an ITAAC. And that’s a commitment that’We.
will provide that kind of backfill.

JUDGE TRIKOUROS: Thank you.

MR. MOORE: Okay. Let’s go to Slide
Eighteen, please.

Now that we know the site soil and rock

properties, let’s go back now to 2.5.2 to determine

the Vibratory ground motion. Per the fegulations, 10
CFR Part ilOQ.2—3, the SSE of the GMRS requires
uncertainty be considered in developing the SSE, and
that’é thfough a probabilistic seismic hazard
assessment.

This slide here identifies the steps that
were used to obtain the Vogtle site-specific PSHA. Go
up to the stride, the first bullet, the PSHA is

updated following the guidance provided in Reg Guide
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1.165. As paft of that Reg Gﬁide, an a;ceptable
starting point is to start -- you can start with the
EPRI-SOG PSHA. That was pﬁbiished’in‘l989. The data
that was used tb develop that PSHA was up to aropnd
1984, so our task was to assess the information and -
data from'that time to the present. So, one, we
assessed the effects of additional seismicity that has
occurred since 1985 to mid-2005. That was, basically,
the‘extent -~ the range where we're doing the PSHA.
We had to look at it and see if there is any seismic
source updates that would -- based on new information.
We’ll discuss that in a minute. And, also, as part of
the PSHA, not only looking at seismic source
characterizations, we have to look at ground motion
models. That’'s taking the ground motion from a
seismic source to your site, and there has been an
update in the ground motion models documented of the
EPRI-SOG, call it EPRI-2004. So, we updated the
ground motion models for the PSHA. I want to point
out, too, the PSHA that we finally did is at hard
rock, so we have -- remember that our site is a deep
soil site. Let’s go to Slide Nineteen, please.
The most significant and the major update
is shown here, an update of the EPRI-SOG seismic

source was required for Vogtle due to new geoscience
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information about the Charleston Seiemic Source; on
the slide, you can see -where “the Vogtie» site is
identified. And Charleston Seismie Source, where We

had the 1886 Charleston earthquake in this area here,

which is about 100 miles from the site.

The‘ new infermation that has been
developed since 1984 includes geometry, rate in max,
magnitude, parameters for the Charleston Seismic
Source, and these needed to be -- we needed to
considerr these and revise our PSHA. The most
significant is the. paleoliquefaction data that sand
blows indicates that large Charleston-type events have
reoccurrence intervals in SCO to 1,000 years instead
of the about 2,000 years, as fefiected in the original
EPRI-SOG. Therefore, a new seismic source
characterization model was developed for the Vogtle
PSHA, as shown in this slide.

The updates include four alternate
sources; A, B, B prime, and C. These alternate
sources are to account for different source
interpretations. And the more confidence you have of
a source characterization, the higher weight you give
it. So we’re showing here that we have -- Zone A has
a weight ef 70, and the other zones have a weight of -

- of .7, the other ones have a weight of .1.
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The ﬁb&afe of 'thevvCharléstén  Séismic

Sourée was in¢Qrporatéd into‘thé EPRI—SOG-seismic
ébﬁrce model. The updété‘of-charléston Seismic Source
was peer_reviewed by ﬁr. Martin Chapman, and.Dr. Carl

Stepp, two of the members of our review panel. 2And

both experts in seismic source characterizations.

I want to point out that due to the update
of the Charleston Seismic Source, the Vogtle seismic

hazard did increase from the original EPRI-SOG

vresults, so this is the update that was performed for

the Vogtle site, so we have a Vogtle site-specific
PSHA updated, and iﬁ’s at hard rock. If we can go to
Slide Twenty, the next slide, please.

The updatéd, as- I said, EPRI-SOG PSHA
results define seismic hazard at a rock site, but the
Vogtle site is a deep soil site.where hard rock is
mere than 1,000 feet below the surface. 1In ordef to
determine the SSE or GMRS ag the ground surface, we
need to determine the site PSHA at the free ground
surface. In order to accdmplish.this, we need to take
the rock uniform hazard motions and give all those
motions to the surface to obtain site amplification
factors. Next, we take the site amplification factors
and thé rock hazard to obtain é soil hazard at the

surface, which 1is represented by uniform hazard
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spectra at appropriate mean annual frequencies of

exceedance. And if we -can go to the next slide,

" Slide Twenty—oﬁe.

This is a little bit more infprmatibn on
how that’s. done. This slide shows the étatistical
results of the randomized soil rock prdfiles that were
actually used to obtain the site amplification factors
that were used to develop the soil hazard at the free
ground surface.

Starting at the very top, we have -the
backfill material, then we have the Blue Bluff Marl,
then we have the 900 feet of the coastal plain
sediments, and at about 1,050 feet we hit rock. And,
of course, Triassic Basin Rock is not hard rock, and
so we have different interpretations of how that rock
changes with depth. And then wé hit about 9,206 foot
per second rock, and that is defined as hard rock for
the PSHA. So, there were 60 randomizations of the
shear wave velocity profile, and there were multiple
time histories used to convolve the motion up, and
that was used to come up with the mean amplification
factors. And that was used to multiply times the
rock, uniform hazard spectra, to get the uniform
hazard spectra at the surface. If we can go to Slide

Twenty-two.
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" The next step is, once we have the uniform

hazard_spedtraaat the surface, we need to develop the

SSE andnGMRS. And this is developed fdlldwing a

performénce—based method presented in ASC 43:05, and

later is was adopted'in Reg Guide 1.208, entitled, “n

‘Performance-Based Approachvtqy Define Site—Specific
Earthquake Ground Motions. " Sb,ifor the Vogtle site,
the SSE GMRS is defined at the free ground surface at
the top of the engineered backfill.

| Now, ‘the verﬁical -- this ie for the
horizontal. The vertical SSE and GMRS is based on a
frequency—dependent ratio of vertical to horizontal
spectra shapes, which we call V over H. Due to the
limited empirical information on V over H for the
central and eastern U.S. ground motion, alternate
analytical approaches were evaluated and compared to

determine the Vogtle site-specific V over H ratio.

JUDGE JACKSON: Let me ask just a

gquestion, make sure I understand this. If you start

at the Charleston source then, you're going to have

some source disturbance, earthquake, or whatever, and
you propagate that then through the rock, through the
hard rock region. .

MR. MOORE: Right.

JUDGE JACKSON: That’s how you get from
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Chéfléstén, éay ﬁo thé'ﬁogfié sipe,' And ﬁhén yoﬁ’ié
saying‘you.théﬁWork‘thfbughvﬁhis ;o‘geé fr5m thé£ 
méﬁibﬁ; 6# that ébﬁrce up to the éurfaée'scurée,._Aﬁd 
that becomes the sitéfspecific part»whéré you have_to

know what’s going on beﬁweéﬁ the hard rock.layer and

‘the surface.

MR. MOORE: That is correct. The PSHA at

the rock considers - and it is true that the PSHA at

‘the Vogtle site, especially at  the mean annual

frequencies that we -are looking at, are pretty much
controlled by the Charleston source. Of courée, there
are other sources, tqof

JUDGE JACKSONL Right.

MR. MOORE: That are considered,_ of
course.

JUDGE JACKSON: Yes, I was just taking the
Charleston as the example.

MR. MOORE: Right.

JUDGE JACKSON: How you get from the
source to the site.

MR. MOORE: And, so; what we have done,
exactly as you said( once we get the PHSA at the rock,
then we have all this information. That’s why I went
to 2.5.4 to give you all that kind of soil property

information, because that actually has to be used to
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get thé’rock hazafd.up td<the - to'get our -soil’

hazard at the surface.
JUDGE JACKSON: Okay.

MR. MOORE:. So if we go now to slide .

Twenty-three, this'is the final results. Finally, we

have thg Vdgtle horizontal GMRS shown as a'sélid blapk.
1ine,»and the vertical GMRévisbshown as a d&tted blue
line. The vertical axis'is -- this is the respbnse
factor of the verfical‘axis;ithe spectra accelératioﬁ
that is responsible, single degree of freedom. And
for this particular épectra shape, it's for 5 percent

critical damping. " The horizontal axis is the

frequency in hertz. That is the natural frequency of

a single degree of freedom system.
I want to point out that the PGA, that's

the Peak Ground Acceleratioh.for the Vogtle GMRS at

the ground surface is defined at 100 hertz, but,

basicaily, .it’S' -- here that vélué is, for vyour
information, is about_0;266 Gs. So, basically, if‘wé
have this ground motion, and you put an accelerometer
on the ground surfaceh_and maximum'acceleration‘from
that measured from that accelerometer will be-'266 Gs.
So this is the end product of Section 2.5.2.

If we go to Slide Twenty-four, this is

-another pictorial cross-section of the Vogtle site
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' that kind of summarizes the resultS presentédsz far.
. If we go to ‘the left, it shows the 90 feet of

backfill, and about 70 or soffeet‘of'thé Blué'Blufff

Marl, and then"9OO 'féet of"the coastal.rpléin1
sedimén;s., To the righﬁ of'théwﬁiggre,;it shows thg’
locaéionﬁ of the ‘GMﬁs, 'thét’s a ’ffée fiela_ grouﬁd.
motion at the SurfaCe. But alSO»inéluded in this
sketch is the nuclear island embedded about 40 feet in
the‘backfill, which is the embedménﬁ aepth} And I
want to point out, additionaliy, we did followiﬁg the

same procedures used to develop the GMRS and

consistent, fully consistent with the GMRS, and

outcrop spectra motion was developed called the

Foundation Input Response Spectra at 40-foot depth.

And it’s shown here.

This is Valuable information to have when

‘'you do the source structure interaction analysis that

will be shown later. Buﬁ I do want to point out that
the GMRS énd FIRS are based on site response
calculations, where the nuclear island, of course, is
not included. And it’s the incorporation of the AP~
1000 inﬁo the -- is considered site-specific seismic
source structure interaction analysis. But this
picture is kind of putting everything together.
JUDGE JACKSON: Why do youw have -- I
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didn’ﬁ understand~th you had to visﬁalize it as an
outchp? Why wouldn‘t itljust.be at a level of the
foundation?

MR. MOORE: The outcrop is -- the way it
Was done fof Vogtle was, we had one single column{;
soil column from the rock to the surface.

JUDGE " JACKSON: Okay.

MR. MOORE: And we did a 1-D seismic
analysis througg a program called SHAKE. And it'wiil
give you outcrop motions. It represents a motion that
is rebresentative of that horizon, but 1t does
consider the soil above it. And, so, this gives you
basically a characterization of that motion at that
horizon. And that motion is then ﬁsed later to do
soil structure interaction analysis. And the
importance of defining at the foundation depth is the

engineering opinion that the foundation input is the

‘more correct location to do -- more important motion

to define motion for soil structure.

JUDGE JACKSON: Okay. That outcrop then
is to decouple that when the calculation from what'’s
above it becomes like a free surface. Is that why you
think of it as an outcrop?

MR. MOORE: Well, it‘’s an outcrop -- there

is different ways of -- there’'s different ways of
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- defining outcrop. This is défined as an outcrop that

is defined using the SHAKE program. I:belieQe thé NRC
would.éoﬂsider an outcrop motion Where thefe is -- ydu-
do not have any downcoming waves. But this was done
in a consistent manner, and we have discussed»th;s
with the NRC, and there’'s different ways of
calculating outcrop motion. But this was done, and
we’ll discuss it a little bit later. I will show you
some of the results.

JUDGE JACKSON: One other quick question,
and then I’1l try. to stop interrupting you. You said
at the surface if you put an accelerometer, you would
expect to measure what you had at the 100 hertz. I
just wasn’'t clear -- it wasn‘t clear to me why you
chose the.loo herﬁz. Why wouldn’t it be at 10 hertz?

MR. MOORE: " Well, for " one, is our
calculations go out to 100 hertz/ and ibO heftz is
considered Dbasically the 2ZPpA, or Peak Ground
Acceleration.

JUDGE JACKSON: .Okay.

MR. MOORE: And for the eastern U.S. we
get, due to the characterization of our hard rock in
the  eastern U.s., and the seismic source
characterizations that we have, that we don’t have --

our ZPA 1is at a higher -- PGA is at a higher
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frequenéy.' T was using the -- to try to define what

a PGA was, I was just using the visual concept of

-putting an accelerometer from the soil. And based on

that ground motion, the GMRS, we had that ground

motion, the PGA that would be picked up, the maximum

"acceleration from that accelerometer would be .266 Gs.

JUDGE JACKSON: Okay. Thank you.

JUDGE TRIKOUROS: Just a question
regarding methodology. What methods were used to do
theée calculations to generate these response factors?
Are these analytical methods that are established
analytical methods?

MR. MOORE: Correct. They’'re based on the
——'the ground motion is -- the site amplification
factors were based on a 1-D soil column analysis. It
accounts for non-linear, as I said earlier, the soil
behaves non-linearly, depending on the strain, and the
ground motion that you put in will affect the strain,
you iterate until you get the correct strain levels.
And to do this, you have curves -- you have properties
that define in a given soil layer the shear modulus.
Shear modulus reduces with strain. The damping of the
soil layer increases with strain, and this is all
incorporated into the 1-D SHAKE analysis, so that you

get an appropriate soil column response that’s
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consistent withrthe'préperties.’ Shear wave velocity

- and the, what we call s6il non-linear Behavior curves,

'which,is-G‘OVef G Max, and damping.

JUDGE TRIKOUROS: Is there a name for that

- tool?

MR. MOORE: It’'s a 1fD“soi1>ana1ysis. ‘The
program is called'éHAKE; It;s éfvery chﬁon program
used by everybody in the indusgry.

JUDGE TRIKOUROS: That*s what I was
getting to. So, it’s an established method that
everybody uses.

MR. MOORE: It’'s a very common method,
ves. It‘s a 1-D éoil column ahalysis. It’'s been usedr
and accepted for yeérs.

DR. COSTANTINO: Can;I add something to
Don’'s comment? There are studies which have compared
the resu}té of these analyses with empirical data to
show that the predictions tend to be conservative,
compared to measured empiricai_data from earthquakes.
That’s really the most important part of that whole
aspect. |

JUDGE TRIKOUROS: We certainly want to
follow—up with the analytical methods with respect to -
the Staff side of this.

MR. MOORE: All right. Let’s go to Slide
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Twenty-five, please.

Nowl let’s focus on the LWA>activitié§,
and how -

JUDGE BOLLWERK: You may need to tap on’
the mic just to make sure you’'re getting -- you need
to tap on the mic to make sure we hear you.

MR. MdORE: I'm sorry. This is Slide
Twenpy—five, and we want to focus on the LWA
activities, and how additional information is required
to support it. You have seen in this slide before, I
want to point that up to the upper light, under the
LWA, backfill will be‘placed from the top of the Blue
Bluff Marl up to the ground surface, about 90 feet.
Of course, the LWA‘alsb includes the EC wall, mgdmat,
and waﬁerproof membrane.

The lower graph is a picture that shows
the results of the LWA when it’'s completed, which is

basically backfill to the surface for the EC wall,.

- forming an opening configured to the footprint of the

nuclear island. Can we go to the next slide, Twenty-
six, please.

JUDGE JACKSON: Excuse me. Before you
leave that slide, we were trying to look at that
slide, and make sure we understood the mudmat, and the

membrane. That was a little bit hard to see. Can you
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just go thrqughrwhere the mudmat is -

MR. MOOREQ. It’s shown in a cifcle detaii
in the far right.

JUDGE JACKSON: COkay.

JUDGE TRIKOURbS: It looked like there was
mudmat below and above the membrane;

MR. MOORE: What's going to be doné is
that -- once the backfill -- we’ll put a mudmat on
top of the backfill, about six inches of concrete.
We’ll put a spray on waterproof membrane, and then.
we'll put.another mudmat, small layer to protect that,
another six inches of concrete on top of that. And
that will perform a wérking surface for them to put
the_ reinforcing chair, so they can start layingv
reinforcing when that is done later.

JUDGE JACKSON: Yes. Thanks. We just had
-- we weren’'t sure we could see where those arrows
ended, and wanted to make sure that the mudmat was on
both sides of that.

MR. MOORE: That’é correct. Basically,
it’'s -- we're required to put in a waterproof
membrane, and we definitely wanted to protect it with
laying in the reinforcing for the basemat, so that
it’s protected when they pour the basemat concrete.

And it is a -- the configuration is a mudmat with the
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waterproof membrane, with another concrete cover to

protect 1it.

Going back to Slide Twenty—sik, one of the
LWA seismic issues, the backfi}l directly supports the
nuclear,island{ and construCﬁion of the backfill is
part of the LWA . Therefore, site—spééific analysisf
seismic analysis are required to verify thatA the
backfill properties, whicg.we call C, exceed the site-
specific démandq which we call D, by an adequaée
design margin, or C over D has to be greater than a
required factor of safety. The Vogtle site parameters
require site-specific analysis in order to define
capacity, as well as the design.r The next couplé of
slides will provide the basis for the need for sité—
specific analysis.

JUDGE JACKSON: Where do vyou get the

guidelines for what is an appropriate factor of

safeﬁy? Is thét just -

MR. MOORE: I will present that later,
but, basically, the -- for stability, that comes from
the AP—iQOO criteria. And for seismic demand -
excuse me - for bearing, we provide those factors in
our 2.5.4, and we use standard safety factors. And
they were safety factors as a measure, and that comes

from an ASCE design guide for foundations.
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JUDGE JACKSON: _kaiay. So, bas-ic:all'y, it’s
standard —f.é professional standard;'

‘MR. MOpRﬁ: éofrect.

JUDGE JACKSON: Okay.

MR. MOORE: All right. And I'1l show you
the actual results in just a minute.

Now, if wé go to Siide Twenty-seven,
please. This slide is from Appendix 2.5A, which is
entitled, "Vogtle Site—Specific.Seismic Evaluation
Report."” It was developed to address the
acceptability of the AP-1000 at the Vogtle site. It
was added to the ESP to support the LWA request. It
provides the seismic stability of thé nucléar island,
and the seismic bearing loads on the backfill.

This particular slide shows the comparison
of the Vogtle GMRS, which is the blue line, to the AP-
1000 certified design motion, which is shbwn as red.
As you note, there are exceedances. We have GMRS does
exceed the certified design spectra at around .4 to .7
hertz, and from about 7 to 60 hertz. These
exceedances by themselves would require a site-
specific analysis. If we can go to Slide Twenty-
eight, please.

This slide is the comparison of the

vertical GMRS, shown in blue line, to the AP-1000
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- certified design, shown in red. The exceedarices are

‘less in the vertical diréction; Also, I want to note

that as part of the,2.5;4, We provided a cbefficient

of frictiOn betWeen the foundatipn and the béckfillf

analﬁhaﬁ Coefficient'Of friction is specified as 0.45.
and that would require also a gite—speéific evaluation
to detefmine»the acceptability in regards.to slidihg.
Now, if we go to Slide Twenty—nine,
please. .'Asr mentioned'_earlier,, the Vogtie site-
specific evaluation was performed.aﬁd.provided in SAR
Appendix 2.5A, puféuant to .demﬁnstrate site
accebtability, Also, the ESE Section 2.5.4 also was
expanded to iﬁclude bearing capacity to the man
information to support the LWA. " The site-specific
analysis is required for ﬁhe following reésons.
JUDGE JACKSON: Excuse me. Let me try a
quiék question, and I don’t know if’itis fair to ask
you a question br not. I justvwondered,‘would this be
considered a particularly high seismic hazard area
where we are right now? I mean, this part of the
southeast? Here's my question. I'm just a little --
I was just wondering why the standard design wouldn’t
have been sufficiently robust that it would have
encompassed what you might encounter in a region like

this.
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'MR. MOORE: The criteria was'devéloped‘in
the '90s. At the.ﬁime, there-was:a-standard spectra
from‘Reé Guide 1;160 thét;has standard spectra éhape,
and it -- the zero period acceleratiohq or the PGA was
specified aroﬁnd.33‘hertz. The;LWAs_were based on
that,vand what they did was they increésed -- they
came up to about a .3 G spectra shape. The spectra
would be -- they just raised that spectra to .3 G, and
aﬁ that time it was thought that would be robust
enough for the central and eéstern U.S. You do notice
on that ﬁgzticular Westinghouse AP-1000, they have a
slight bump around 25 hertz that was added to account
for the central and eastern U.S. high-frequency ground
motion that was occurring based on these PSHAs. But
when we actually get to doing the site response
analysis, they -- we’re showing in some cases that
these spectras are not -- do not cover, especially in
the high-frequency range.
| I will show you something later that when

we do a site-specific analysis for the site, that

these issues will dissipate, due to the fact of the

solil structure interaction effects.

JUDGE JACKSON: Okay. Thanks. I was just

-curious. It sounds like maybe some of the standards

or understanding shifted, has been shifting a little
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‘MR. MOORE: EPRI had a project where they

_deVeloped some criteria working with'the_industry on

how -- what are the criteria that would be uSed~to

define a sﬁandard plan. And that was part of it.

- and, at that time, that was the standard -design

procedures.‘ It wés deterministic. We came up with
the maximum P ground acceleration and attached a
standard ground response spectra that was really, more
or less, based on information developéd from western
U.S. -earthquakes.

JUDGE JACKSON: Thanks.

JUDGE TRIKOUROS: Excuse me. Was there a
generic soil structure interactionbanalysis done for
the AP-1000 ﬁCD?

MR. MOORE: The AP-1000 originally
certified for hard rock, and it had a shear wave
velocity of 8,000 feet per second. Recently, of
course, they going in the process of extending that to
soil sites, and they are looking at multiple generic
soil profiles.

JUDGE TRIKOUROS: As part of the revisions
to the DCD?

MR. MOORE: That is correct.

I will say that what we’re doing here is
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- basically, for Vogtle, we’'re just doing the site-

specific analysis to éssufe ourselves that our.seismi¢
demand doesn’t exceed the AP;iOOO_design, whatever
that design is. Our effort here islto show ﬁhat our
site paraméters, are enveloped by’ the“ certified
design.

JUDGE TRIKOUROS: If I might, could you
also tell me what methodology you used ﬁo_do the SSI?

MR. MOORE:. Yes.  The SSI was done -- I’'m
discussing it right here. For the purposes of the
LWA, and just overall nuclear island stability on the
backfill, and sliding and overturning, we did a 2-D
soil structure interaction analysis using SASI. It’s
a standard fine element program for dding SSI; And
I'1l]l present some results here on that.

Thé first bullet here relates, as I1've
just mentioned, we needed to do a sité—specific‘
analysis. The GMRS exceeded the AP-1000. Also, our
soil profile is unique and different than any others.
Every site is unique, but we have -- if you remember,
we have 90 feet of backfill. Then we have a fairly
hard layer, and then we have kind of an inverse ——~£he
hard 1layer, then we have dense sands that are
competent, but they have a lower shear wave velocity

than the Blue Bluff Marl, so these are all unique
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feétufés. Also, I mentioned the »coéfficieht of
ffiction is .45 that we need to'bénéider in site
nuclear iéland stabiiity evaluations.

The second bullet is a  2-D seismic
analysis, soil structure interaction‘modelé were used
to dccount fér seismic :stabilitylv Stébility is
related to overall building'responsé. It’'s the overall
building, how it responds on the ' soil that’s
supporting it and the amount of soil that'’s embedded
in it, that the building i1is embedded. And we
determined that the 2-D analysis is totally
sufficient, especially if we show large factors of
safety, which we do for the Vogtle site. And,
therefore, this SSI modeling is. used to demonstrate
the adequacy of the backfill for the LWA reqguest. And
that’s whap it was done -- that’'s the purpose that
we're providing it for here.

Now, the third bullet is basically'what is
the model. It’s the standard for the Vogtle SSI
model, the model, itself, the structural model is the
standard AP-1000 2-D seismic modei, you have one
north-south, and you have one east-west. The northf
south model includes the annex building, the east-west
model includes the turbine building. Sort of a

structure-to-structure interaction that’s directly
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considered. But the difference here, of course, when

you‘ use the ngtle ground. motion input, not the

-_certified'design ground motion, and we used therogtIe

. site profiles.

For SSI aﬁalysis, that;s deterministic
anaiysis; and so we ;— and per the SRf, NUREG 0860
requires that soil pfofiles need to be -- the three
profiles need to be considered to account for
variability in soil properties. So; what was done for
the Vogtle site was, we came up with a best estimate,

basically is the mean shear wave velocity profile.

Then we had an upper bound, which is basically the

mean plus. one standard deviation, and then the lower

bound was the -- excuse me, the median plus -- minus

one standard deviation; And that goes back to Slide
Twenty-one where I showed you the soil profile..So,

this was the basic -- how the analysis was done. If

we could go to the next slide, Slide Twenty.

I provided this as just an example of the.
seismic response that is actually provided in Appendix
2.5E. This is the response of Vogtle 2-D SSI
analysie. And I only want to provide this to point
out some key points for the panel. This location is
the horizontal north-south at the top of the nuclear

island, the highest point that the responses were
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~calculated.- We have three Vogtle.,iﬂ—structure
- response - spectras, because weé have three different

-soil profiles. The. green is.the7uppér boﬁn& soil

éase. The_blué is the best estimate soil_case, and
the dotted.red is the lower bound soil cése, And, also
showﬁ here jusﬁ, for inférmatiqh; purpoées is what
Westinghouse provided as their 2-D envelope, AP-1000
envelope, #hat-they have been using Qhen they do kind
of an. envelope fo: the 2-D analysis for comparis;n‘
purposes only.

The oVerall'building response;ih regards
to building stability and foundation bearing pressure
is related to the maximum accelerations :of the
building along its heightf The maxiﬁun\ building
accelerations at a given location and direction is
actually the zero period acceleration of the in-
structure résponsé‘spectrum. That’é the acceleration
value at thebflat portién of the‘in4structure responée
spectra at the high-frequency range. As seen here,
that‘s around 30 to 100 hertz.

- The two points I want to point outvon this
is that the maximum building acceleration highest
location in the nuclear island for the Vogtle specific
analysis is. about .7 Gs. So, basically, that same

accelerometer on the roof of the shield building, and
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we did this Vogtle site-specific analysis, that

accelerometer would show a maximum acceleration at>
that point of the structure of .7 Gs. Whereas, theA
Vogtle - I mean, the AP-1000 certified design kind of.
envelope shows about 1.6 Gs. Therefore, the Vogtle
results for tﬁis particular éVéluatiOh is about half
of what ‘they had calculated for the AP-1000.

The other point I want to point out is,
this i1illustrates that even thodgh the Vogtle GMRS
exceeds portions of thevAP—1000 certified design,
site-specific SSI analysis provides the necessary.
information to properly  evaluate the site
acceptability. Note that the AP—lOOO seismic demand
is based on an envelope for maximum seismic responses
in the red curve in their SSI analysis.

I want to alsé point out that the Vogtle
site-gpecific results, as seén here, ére not unique.
They are very typical of embedded nuclear power plant
type structures on deep soil sites.

JUDGE TRIKOUROS: What determined the
requifement for the friction coefficient?

MR. MOORE: We had to provide as part of
our submittal what is the coefficient of friction that
we have for the nuclear island, and the interface with

the foundation. That was provided as a site-specific
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parameter. At the time we were putting the submittal

together, there ‘was a reQuirement of being --
coefficient of friction being .7. And, of course,

that was, more or less, a consideration of a

foundation of a nuclear island .sitting on hard rock,..

which is what the basic DCD, I think Rev.15,
aadresses. But here we:have a soil site,‘and‘.7 is
not a realistic coefficient of friction, but this
coefficient of friction is based on the properties of
the backfill, and ie related to the angle of internal
friction:. It's basically taking that information, and
we use that' in a procedure to come up with this
coefficient of friction.

JUDGE JACKSON: Let me make sure I
understand it. It is the coefficient of friction then
between, basically, the bottom of the mudmat and the
compacted material that it’s resting on.

MR. MOORE: Correct.

JUDGE JACKSON: And, physically, what
you're concerned with is you’re 1looking "at the
horizontal motion, and you want to know the coupling
then between what’'s going on in the compacted
material, the engineeredﬁnateriel, and the foundation.

MR. MOORE: Correct.

JUDGE JACKSON: And the 1limit was .7,
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'-MR; MOORE:o.Thot waékthe'spéCAEied }imit;o
that'ﬁhey have fof»oheir -- yes, thot.was‘provideditoff
us at that-point'in’time. Correct. .I.mean) the .7
was providéd f0<us at thot timé,-bedause that was.what‘
the ooefficieno of friction that was used -- hefe,
again, | I'm providing ’information :based “on
conversations I had with Westinghouse engineering
staff, and they said the .7 was based on an analysis
for the ﬁard rock, where the nuclear island sits on
the haro rock, and there is no site soil. It's just
a nuclear island sitting on hard rock.

JUDGE JACKSON: Okay.

MR. MOORE: But we -- as a part of our
submittal, we provided this information. 'And all I'm
pointing out here is that that is something that is
explicitly.considered in our site-specific oeismio
evaluation. As I mentioned earlier, this whole
evaluation. is site-specific, so all the different
parameters that could afféct stability response and
everything, like soil profile,'ihput motion are all
explicitly'considered. and the bottom line is that we
show, after we do all these analyses, that the site
demand is below the capacity of the AP-1000 design.

JUDGE JACKSON: And you‘re going to
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measure -- there’s some measurements involved, was
there not, in the coefficient of friction?

MR. MOORE: There is a calculation that

_has been submitted. The coefficient of friction, .45

"has been based on some calculations that have been

incorporated into the ESP. ‘Theré is no ITAAC
associated with that.

JUDGE JACKSON: You're saying there was no
measurement -~ |

MR. MOORE: There’s no measurement made

. between -- on the backfill. 2nd I think when we see

later in the next slide that we have plenty of margin.
.“’ -

..

But this is not a -- here, again, we're doing a site-

specific criteria, and this value, we believe, is

conservative.

'JUDGE TRIKOUROS: So is this a calculated
-- if you can'’t measure it, do you calculate -- do you
analyze that?

MR. MOORE: There's a calculation, yes.
It’'s based on the angle of internal friction of the
backfill, and that’s been done by lab tests, and the
value specified for the combined COL is 36 degrees.
And there’is a -- and then we -- basically, that

information -- we then would use a document called the

NavDoc, which is a Navy soil document, standard used
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by soils éngineéré_ to define an 'appropfiate
coefficieﬁt éf .‘friction ' between the concrete
foundation and the top of soil.

JUDGE TRIKOUROS: So, would it be.a‘true
statement to say that even if the'responsé spectra
were within the AB—lOOO, vou would still be required
to do a site-specific analysis with respect to the
coefficient of friction problem?

MR. MOORE: At the time that we made a
submittal, that would be the case, yes. Because they
had specified a higher coefficient of friction, they
provided us at that time.

JUDGE TRIKOUROS: So you had no choice but
to do a site-specific soil structure interaction
either way. You had no choice but to do that site-
specific analysis.

MR. MOORE: Correct. And, as I said
earlier, the whole -- our analysis -- our acceptance
of our site is based on the site-specific analysis.

I believe we can go now to the last slide,
please, Slide Thirty-one. The final results of the
Vogtle site-specific evaluation with regards to
stability and adequacy of the backfill is summarized
on this slide. Note that capacity, C, denotes the

available resistance to preventing sliding and
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overturniﬁg. R, for bearing is the ultimate béaring
capacity of ‘the supporting sﬁbstréta; The seismic
demarid is the maximum seismic demand determined from
the Vogtle site—specifi; SSI énalysis consideging-éll
three soil caées, lower bound, best estimaté, and_
upper boundi The calculatea C over D provided in»thé
slide represents th’e~ Vogtle site-specific safety

factors, which,'in this slide, is compared to the

minimum acceptable safety factors.

Now, 1et’§ start at the top. The minimum
sliding, C over D, safety factor given in Appendix
2.5E 1is 1.83, which is greater than the AP-1000
minimum of 1.1. The minimum overturning safety factor
is 2.45, Which is greater than the Westinghouse 1.1.
The static bearing ultimate capacity over the demand
is equal to 11.9 for static, which is compared to ASCE
standard for accéptable bearing safety factors 1is
about 3, so we have plenty of margin in that,’as well.
And for dynamic bearing, which includes the static,
plus the dynamic bearing from séismic, that's the
total C, and the - excuse me. The D for this includes
the dynamic bearing loads from seismic, plus the
static. That’s the D. 2And then the capacity, safety

factor we get is 5.6, which is greater than a typical

safety factor for dynamic bearing of 2.25.
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Also, in 2.5.4 we prdVide information'én
éalculations and.other informa;ion'that shows that
there is no potential for soil liquefaction of the
backfill, or any 6f the material below the foundation
of the nuclear’island. In addition, in Section 2.5E,
we provide settlgment calculations that account er
building construction, and show that those calculated
settlements are within the AP-1000 accepted limits.

So, the conclusion is that the backfill is
fully acceptable, and able to support the nuclear
island with a significant margin. And, therefore,
supports the LWA. Of cburse, at the completion of the
LWA, as I mentioned earlier, there are ITAACS to
document that the backfill design parameters are fully
satisfied.

I hope this presentation addresses your
request, and, 1if not, I'll be glad to answer any
additional questions.

JUDGE JACKSON: . Thanks for your patience.
in answering questions. I just waﬂt to understand one
other thing. You get down to the LWA evaluation, and
you were looking at factors, such as tipping, and
being able to bear the weight of the facility, not
settling, et cetera. I see that with respect to the

LWA. Now, help me understand, you also, obviously,
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have to worry about all the structure inside of this

building, and the plumbing, and whatever else has tb

be seismically qualified. And that has limits, or

critefia.that héve to be met for safety of the overall
facility.. How does that relate to this just tipping,
I mean, this LWA évaluétion? I’mftrying‘to make sure
I understand the relationship. |

MR. MOORE: The analysis that we did was
basically to support the LWA request, and the analyéis
that relate to items within the strﬁcture, piping,
equipment, and what have you, will be covered under
the COL evaluations, and that is being -- that is an
ongoing process right now.

JUDGE JACKSON: Okay.‘ Thanks. That’'s
what I thought. I just wanted to make sure I knew
what was covered when you said it’'s adequate for LWA.

MR. MOORE: The picture I sﬁowed of the
finish prqduct for LWA, basically is a backfill to
surface with MSE wall that>forms the footprint of the
nuclear island. And that’s all this is covering. The
actual adequacy of the nuclear island, I mean, of the
structure, the components inside the nuclear island,

that’s all being fully addressed - will be addressed

in the COL process.

JUDGE JACKSON: Thanks a 1lot.
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JUDGE TRIKOUROS: Are the modifications

A that are being made to the DCD in this, I guess Rev.

17, will they preclude the need to do site-specific
soil structure interaction for most .of the sites in
the eastern part of the United States, at least?

MR. MOORE: I do not -- this is -- you-

want my opinion? Okay. That we have standard

designs, but there‘is no standard site. Every site --

I mean, what I'm saying'is Ehat we. -—- that there are
certain paraméters ﬁﬁat have Eo be met, of course, in
the standard design. You can check them all, but
there is a -- there are all these features that would
require some sort of site-specific analysis. And as
I was pointing out earlier, the ground motions that
we're calculating for the eastern U.S. sites, in some
cases are having exceedances. And some of these

exceedances can be addressed, and are being addressed,

~and my understanding is with maybe studies being done

by the. vendors.
JUDGE TRIKOUROS: That'’s fine. Thank you.
JUDGE BOLLWERK: Any further guestions
from the Board at this point? No. Let me just turn
briefly to the Staff panel. Do you have anything you
want to say about anything we’ve talked about over the

last hour and 15 minutes, or 45 minutes, I guess, at
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vthié_pqint? rNo? Ail'right.> |

We ' ve actually been at it almost, as I

mentioned, about two hours. Let’'s gé ahead and take

a break until 10:30, and then we’ll come.back with the
Staff panel. Thank you. A:

{Whereupon, the proceedings went off the

. record at 10:17:13 a.m., and went back on the record

at 10:31:55 a.m.)

AT g,

&UDGE BOLLWERK: All right. If we can go
back on the record, please. All right. After our
break, we’'re back, and we’'re going to begin now with
the presentation of the NRC Staff relating to seismic
evaluation. The exhibit we’re looking at is NRC Staff
000065. And who is going to be making -- starting
off? All righ;. QOkay. And, again, if you can, just
to help the court reporter, if you woﬁld let him know
who you are before you start speéking, that would be
useful to him, I think. Thahk you.

DR. STIREWALT: And I'll remember to tap
the mic, also.

JUDGE BOLLWERK: I appreciate that.

DR. STIREWALT: I am Gerry.Stirewalt. I
am Senior Geologist in the Office of New Reactors. My
dégree is in, in fact, structural geology, which is

the specialty that involves looking at faulting and
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other typés.of‘deformation, rather impdrtaﬁt'thingév’

for 'site. locations. I have worked with thé  NRC

difectly sihce-l990, the lasﬁ‘four years as a real

. federal employee, but prior to that, as a consultant.

Prior to that, some years teaching, about seven, and
about 25 years experience © actually in ‘site-

characterization, looking at structures like we’re

'trying to deal with here.

‘What I‘d like to do is address some of the

key points really on 2.5.1, basic, geology and

seismology. If I could have the next slide, please,
and the next, and the next. What I’'d like to do'—
and, again, as Mr. Moore laid out very, very well, the
Pen Branch waé 6f<key concern to us; sincé,'in fact,
in 10 CFR Part 100 reguires that we look at features
like that, if, in fact, they are known to occur at the
site. If I éould actually go to the next slide, but
mostly because geologists like to Staft with pictures,
and not just words, so I want to show you a geologic

map, actually, to talk about the issues for the Pen

)Branch.

JUDGE BOLLWERK: We're on Slide Five, now.
DR. STIREWALT: Yes, this 1s Slide Five.
What I’'d like to do is just sort of point out the

geometry of the structure that we have called the Pen
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Branch, sortiof‘locate where it is. That’s'this
feature right here that‘you can see extends, in.féct,
from the site location into! the Savannah River
location, crossing the-Savannah River. 8o this is the
Savannah, the SRS, the Savannah River site. ThiS‘is
the Vogtle site, separated by the Savannah River.

I'd like to point out, also, just a couple
of geologic features on this. You‘ve heard a lot
about the Blue Bluff Marl. YQu’ve actually seen a
similarAmap earlier. But, again, just to locate you
where - these features are, the Blue Elufvaarl, the
foundation unit is, in fact, exposed along the river,
as you can see. And I would also like to point out
the location of the terraces, and Mr; Moore mentioned
those, Quaternary terraces. I‘d like to specifically
point out the location of the one that’s labeled as
QTE, which I realize you can’'t read, so I’'1l1l take the
liberty of pointing to it. This particular feature
is, in fact, located on the grounds of the Savannah
River site, but you will note that, in fact, the trace
of the Pen Branch Fault crosses that terrace. That’s
going to be an important point that we’'re going to
discuss in just a moment.

So, again, I just wanted to introduce the

geology, particularly point out that terrace, because
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that’'s a véry important feature; again, as Mr. Moore
qualified, helping really loéically cqnclude that the_
fault is not capable. That was a very importaﬁt*Bit
of the information. If i may have the next slide, and
éort of back down to a reasonable scale, please.

Thié is number Six, and you may note that,
in fact, this is really a séction, a cartoon section,
if you wish, drawn based on that specific seismic
section that Mr. Moore showed. So, yoﬁ seé the trend
of the Pen Branch at depth, you see the offset with
the sedimentary deposits in the Triassic Basin on the
southeast side of that fault, you see the crystalline
basement of the good old éolid Piedmont hard.rock on
the west side éf that, you see the Blue Bluff Marl.
And he mentioned, in fact, that monocline - éhowed
you a nice topographic map - that there is right at
the - really right where the trace of tﬁat:fault
projects to the surface, that monocline occurs. And
it’s sort of gently shown here, if you can imagine.
Now, that’'s important, becéuse the units above that
particular layer, the Blue Bluff, are not deformed.
And we know from radiometric dating that that unit is
abqut 33.7 million vyears old, and what this is tells
us then is that deformation movement along this fault,

latest movement based on every indication we have from

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




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

B o _'M—’23f0;1' -

field geologic data, is that it is not - younger than -

3317_million years old; wﬁich really helps us a lot

relative to concept_of capébiiiﬁy'that’s‘aefined iﬁ
I.{egbGuide 1.208, which qualifies -- basically, if it’s
Quarterﬁary’in age, and that’cﬁtoff is'ii8 million, SO
youe can. see fiom this, from euri“relatively .good'

control in the field, that we have strong evidence

that this deformation along that fault structure,

alonglﬁhat surface, has not occurred.younger than 33.7
million, sob wellv into the deﬁinition. of being a
structure that’s non-capable. And may I heve the next
slide, please.

I mentioned the concept of the

stratigraphic evidence that’s shown in that first

bullet. And, again, that is a concept of wusing
relative ages. We know the age of a unit, we know

what’s above it.. We know that 1it’s not distorted.

Consequently, the distortion happened prior to that

time frame, 33.7. Now, again, Mr. Moore mentioned
that fluvial terrace study. This is a very, very
important  aspect, and 1it’s kind of @exciting

geologically, really, because you get a marker that
really is Quarternary age that you can use to
determine whether or not, in fact, there 1is

Quarternary deformation registered.

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




10

11

12

i3

14

15

16

17

18

19

20

21

22

23

24

25

- Mi2302

Now, the Applicant did a lot of wOrk, a
lotuof‘good'work Iooking at the éurface. QTE, agaih?
as I pointed out on the mab, SO you know‘the locaﬁion,
you know that the trace of the fault crosses, you know

it’s on the Savannah River side, but they_surveyed

"about 2,600 elevation points on that surface, so they

had a really good control of what that surface was
doing. Now, that’s important because that information
on elevations indicated cleérly that there was no
surface distortion of what really, in fact, is a
Quarternary age marker. And, again, geologists get:
very excited about that, because it really gives us
something that we can pin it, and'we can‘be reasonabiy
certain that wbw, it’s the right age, and it is not
deformed. ‘So, that’'s a pretﬁy important factor.

Now, if I may have the next slide. And
geologists, again, are proné,to want to show vyou
something in the field. 1I'd 1iketh just illustrate
that surface. This is, in fact, that particular
surface, QTE, with two crusty field geologists
standing atop for scale. But I think you can see that
looks pretty flat. Well, that isn‘t good enough. But
that point is that with the careful surveying of the
data points for elevations, there is no place on this

surface - and, again, I think this illustration is
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convineirig - but there’s no place where you see. any
distortion, any disruption, any uplifttﬂ That’'s really

a nice 'plaiher> surface. o It’s not distorted or

~ deformed, and this is'right about the position where

the trace of the fault occurs. So, this really is

very, very good, again, field evidence that strongly

indicétes thae the Pen Branch Fault, in fact, is pre-
Quarternary in age, and; iﬁ fact, from our relative
ages, older than 33.7 million. Yes, sir?

JUDGE JACKSON:. DOes thatlfault -- I’nlnbt
sure what your orientation here is. Does it tend to
be perpendicular or parallei to the tracks that we qan
see there?

DR. STIREWALTi Okay. Thank you for.that

question. The trace of the fault, in fact, runs

almost perpendicular to this roadway. And it is

dipping beneath, two geologists that you see there.

It’s dipping southeastward;

JUDGE JACKSON: You're right on it.

DR. STIREWALT: Yes, sir. Okay. Do"you
have further questions on anything regarding the Pen .
ﬁranch? Okay. Then I would like to pass the baton to
Ms. Sarah Gonzalez, who will speak to 2.5.

MS. GONZALEZ: My name is Sarah Gonzalez.

I've been a seismologist with NRC in the Office of New
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'Reactors‘for the past two and a half years. And,

before that, I was a seismology contractor With NRC

for about‘threé'years; And my éducational backgroﬁnd:

- 1s, I have a Master’'s degree in seismology from San -

Diego State‘UniVersity;-

So, the pfeséntatibn on’ Section 2.5.2vié

going to focus on the issues that we felt were most

critical to our review of Secﬁion 2.5.2. Aand one bf
ﬁhevmain.review chus areas was the Applicant’s_upaate
of ﬁhe EPRI seismic séurcevmédel. The EPRI source
model was developed by six iﬁdependent earth science
teams during the mid-1980s. Since the model was
developed more than 20 yeafs ago, the Appliqant needed
to determihé whethef any updaﬁes were necessary.

'As Don Moore mentioned in his
presentation, ﬁhe'Applicant updated the Charieston
Seismic Source. . Their update involved‘sigﬁificant
changes in geometry, maximum magnitude, and recurrence
interval of the Charleston Source Zone. The update
was based,‘primarily, on liquefaction-féatures from
historié and prehistoric earthquakes that were.
discovered since the EPRI study. And, as a result of
this update, the average occurrence interval of large
earthquakeés in the Charleston Source Zone decreased

significantly, which resulted in an increase in the
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everall'ﬂseieﬁie" Hazardh'et the Vegﬁle‘ sité;» »Nextfv
slide/ pieéSe; SiideATeh,', | |

JUDGE = JACKSON: Excuse me. “These
iiquefaction‘ featﬁres seem to be every - prettyi
impertant indicetor'of past‘seismic activityﬂ Is this
séﬁething that>s fairly new lookiﬁg‘fdr’theee, or is
it just more:detaiied mapping’of the sﬁrface fhat
brings‘thesevto light, or what?

Mé. GONZALEZ: It's fairly’new, and a lot
of these features in the' Cherlesth area were
discovered:after the EPRI eource.model was developed.
In the next following slides, Laurel Bauer is*going to
discuss these features in more detail,land how they
were reviewed. But this figure shows the Applicant’s
updated Charieston Source Zone, and Don Moore elready
went through it. And he mentioned the largest weight
was essigned to Source Zone A. :And this weighting,
the large weighting  of Souree Zone A wae primarily
based.en earthquake ligquefaction features. and Laurel
Bauer will now discuss the Staff’s review of these
liguefaction features with respect to the Applicaﬁt’s
update.

| JUDGE. TRIKOUROS: A question, a 20-year
period passed for the EPRI data, the EPRI-SOG

analysis, and the result of that was that the numbers
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'got'worsé by a very significant amount. Your slide

said from thousands of years to a thousand years.

‘What about 20 years from now, or 40 years from now?

I mean, this plant is iike é 60—yeaf plant withqut any
-- at a minimum. What makes you think that you've'
reached equilibrium with ydur.knowledge on that?’

MS. GONZALEZ: Well, there’s no guarantee
that no new information will ever surface. However,
based on the Staff’s review, we conciuded that it was
a very thorough investigation of liquefactioh features
in the Charleston area. -

JUDGE TRIKOUROS: Do you think the
likelihood of 2Q vears from now, 30 years from now,
new data coming forward that shows that this is non-
conservative is not likely?

MS. GONZALEZ: Personally, I think the
investigations were adequate in the Charleston area to
come up with an accurate model of ﬁhe source zone. I
can’'t say 100 percent whethér some new information
will -

JUDGE TRIKOUROS: But is that what the
factor of safety is about? The factors of safety, are
they there for that purpose, to cover such things as
that?

MS. GONZALEZ : Well, part of the
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Applicant’s model did- have a lot of ‘uncertainty

incorporated into it. .As you can see, there's

different source zones, geometries to -account for

areas beyond where most of the liquefaction features

occurred, Source Zone B and B prime. And maximum

magnitudes were also part of a distribution, so

there’s some uncertainty built into the ‘model to
account for it.

MS. BAUER: My name 1is Laurel Bauer, and
I've been a geologist with the Office of New Reactors
for just over two years, and I have a Master's degree
in Earth  Sciences with an emphasis in
paleoseismology. |
. Before we move on from Slide Ten, I just
wanted to point oﬁt the blue =-- they’'re a little
difficult to see, but the blue, red, and vyellow
diamonds that you see in thiS‘area/ and the black plus
sign features represent -

JUDGE BOLLWERK: Hold on one second here.
Let’s get -- we’ll get the,righﬁ slide up. And you
want part of it -- the magnification increased?

MS. BAUER: If we could blow up this area
right here, so I could show you -

JUDGE BOLLWERK: Right here? The A, B,

and C part?
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MS. BAUER: That's .'co’ir'r-e“_e(.:t'. :

JUDGE BbLLWERK:JfSortﬁof:tﬁe:differént
bbxes?' Maybé neé& to be'a'litﬁle higheﬁ, éf wé{re ‘
good?

MS. BAUER: Thaf7s good. I just wanted to
point out that'tﬁe féd, yeilow, énd,blue diamonds; and
the ' black " plus éigns on ‘the figurei represént
ligquefaction features from both the 1886 earthguake,
as well as prehistoric éarthquakes. AOkayy4 Thank you.

Now moving to the next slide, please.

On Slide Eleven, as -Sarah Gonzalez
mentioned, the Charleston wupdate was based on
liquefaction features, was partially based on

liquefaction features froh hiétoric and prehistoric
earthquakes. These ﬁ@aturés.occur in response to
strong ground shaking, where you have saturated sands
at dEpth‘that are affected_by the shear streSseé, of
affected by the cyclic sheaf waves. - Aﬂd ﬁhose
sediments tend to compact, if they have a high volume
change, or high saturation limit, causing the pore
pressures  to increase to where they exceed the
overburden pressures, and those sediments are forced
to flow upwards through zones of weakness. And what
I have tried toc show with the diagrams here on the

left is both a plainer and a vertical view of an
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ekample;bfmliquéféétion, yﬁéfe‘ydu_Seé the gahd'haé
éfupted“td Ehé‘surfaqe,Ain ﬁh%s éase,jforﬁed a sand
blow at’the.SQrfacé. .And-thén thevfigure.to the right'
also shows an e#ampie éf what one of these.features
might'look ;ike,in.the_field; vNéxt slide, pleaée,
Siide'Twelvé_. | ‘ | |

.Abundant iiqﬁefaction featqres from both
historic and prehistoric earthquakes qré mapped along
the South Carélina coast for aboutvllSvto 130 miles to
the nofth, and to the south. And then, furthef inland
from the Charleston area greater than 65 miles. These
features represent five similar magnitude earthquakes
to the 1886 earthquake,.and haQe been assigned dates
that fangé back for 5,000 years. Next élidéf please.

One of the Staff’'s concerné when
eValuating how the Applicant had characterized the
source zone was that possibly they had not providéd
sufficient paleéliquefaction evidence to rule out the
occurrence of large inland earthquakes. While there
is evidence of prehistoric liquefaction features
further inland, they;re few, and so we wanted -- asked
the Applicant to provide further documéntation. on
whether or not features had been ‘documented or
examined further inland. And the Applicant provided

additional expert opinion from experts who had
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actually ddne'liqueféction studies in the late *80s,

‘on through the ‘90$.' And while they did not,

necessarily, document . in their publications that
features were not - found, they did look for
l%quefaction, an@ those features were not found for
their inland, in materials thgt wogld be cdnsidered
moderately liquefiable.

JUDGE JACKSON: Do'these normally -- do
you examine these from aerial surveys, or something?

MS. BAUER: You can examine them from
aerial surveys. Another way is looking at features
along stream banks, and exposures along streams where

sediments tend to be well-preserved, or where they

- tend to be easily accessible. It is poésible to see

the features on agrial photographs, specific -- more
likely in earlier aerial photographs before there was
much disturbance of the land area. So that is one
method of looking for them in an open field, for
instance. And, so, some of the inland features that .
were examined were along stream banks of the Edisto
River.

Based on the information and the expert
opiﬁion that was documented and provided by the
Applicant, the Staff determined that that information

was sufficient to close out Open Item 2.5-5, and the
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SER with open items.

And,” now, Sarah Gonzalez will continue

with the seismic'presentation on Slide Feurteen,‘if

there efe no further questions.

MS. GONZALEZ: The Staff a‘l:so_r_evie’wed ‘the »
other EPRI seismic.source,ZOnes that werejpart of the
model, and the Apéiicant only performed an'update of.
the Charleston source'zonel'so-we wanted to. make sure
thet there were ‘no other eource ioqes thae‘needed eo,
be updated. Ana these included‘the regional seismic
source zones that surrounded the Vogtle ESP site.

As I meﬁtioned earlier, the EPRI seismic
source model was determined by six d;fferent Earth .
Séience teams during the. '80s. And one of the Earth
Science teams, known as the Dames and Moore.team,
assigned low weights for large maximum kmagnitude
values, and low probabilities.dfvactivity to EWO of
their regional source zones. And the Staff was
concerned that the Dahes and Moore hazard curves for
the Vogtle ESP site may  not adequately characterize
the regional seismic hazard. 2And this was Open Item
2.5-1.

And in the next slide, Slide Fifteen, this
figure shows the Dames and Moore source zones that

were used in the Vogtle ESP hazard calculation. The
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source _zone 'sﬁown in blue, which eﬁcdmpaséés ‘the

Vogtle ESP site, hasvé probability of-activity of .2.

- And this means .that -- I'm sorry, :26: 'This»means
that there’s only a 26 percent probability that this
area is capable of producing earthquakes gréater than

.a magnitude five. However, the impliéations’of this

aré'not significant af the Vo§t1e site.V

| And then the next slide, Slide Sixteeﬁ.
The’Applicant‘demonstrated that éhe contfibuﬁion tb
the total seismic hazard from the Dames and Moore team
was insignif}cént at the Vogtle site. They femoved
the Dames‘and Moore team to show that the increase in
seismic hazard is less than 5 percent of the Dames and
Moore results, are eXciuded. Sd, the Staff éoncludéd
that this was sufficient to close the open item.

Slide Number Seventeen, please. The Staff

.also had an open item regarding the Applicant’s

decision not to update the Eastern Tennessee.seismic

zone. This source zone is located just beyond the

northwestern edge of the 200-mile site radius. The

Applicant concluded that no new information has been
developed since 1986 that would require significant
révision to the EPRI source quel. ‘However, the Staff
was concefned that more recent studies suggest

revisions to the EPRI source model may be warranted.
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And*these‘moré recent studies'assignedyslightly higher=

maximumvnﬁgnithe values to the Eashern'TenneSsee
source zone. This Was’Opén item‘2.5—3;"

However, the Staff performed a sensitivity

_study, which showed that increasing maximum magnitude

values for ﬁhe Eastern Tennes;ée seismic zone did not
result in a significant increase in the hazafd.at the 
Vogtle sité.v And £he‘resul£s of the Staff’s study can
be seen on the Aext slidé, Slide Eighteen. |

This fiéure shows the seismic hard curves
resulting from the Sﬁaff;s sensitivitgvstudy. We
looked at a range of méximum magnitude values for the
Eastern Tennessee source. The second to lowest curve
with the circles on it shows the result'fof a maximum
magnitude value of 6.5, which is similar to the more
recent PSHA studies. And if you look at the very top
solid: curve, that shows the total seismic hazard at
the Vogtie site. And the contribution to the total
seismic hazard from the curve with magnitude 6.5 as a
maximum magnitﬁdé is less than 1 percent of the total
seismic hazard. So, based on this result, the Staff
concluded that it’s not a significant contribution to
the Eastern Tennessee. Slide Nineteen, please.

You saw this slide earlier in Don Moore’s

presentation. It shows the red curve, which is the
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AP—iOOO certified design response spectrum, or CSDRS.
And it also shows the GMRS, which is the blue curve.
As Don Moore mentioned, there‘are several frequencies
where the CSDRS is exceeded. However, in the next
slide, Slide Twenty, summarizes the Staff’s
conclusions why che GMRS 1is an acceptable. site
characteristic.

The Staff concludes that the Vogtle GMRS
is an adequate represencation of the regional and
local seismic hazara, chd meets the applicable
requirements of 10 CFR Parc#éé, and Part 100. The
Staff ccnsiders the Vogtle GMRS values to be within
the range of values that new reactor designs are
generally engineered to withstand. And the
appropriateness of the reactor design chosen for the
site will be determined at the COL - stage. This
concludes the presentation for Section 2.5.2.

JUDGE JACKSON: It looks like you loocked
pretty hard, then, at the source terms. to make sure
that something hadn’t been overlooked somewhere. I
mean, that’s what those opec items seem to be all
about.

MS. GONZALEZ: Yes.

JUDGE JACKSON: Thanks.

JUDGE BOLLWERK: Maybe you can explain to
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me iﬁ'termS'Of“th>iS whatvyou”vekdone up ﬁo thiS'g-

point goingvto_differjffom’what happens at the COL
étage?
MS. GONZALEZ: Well, for the ESP, we're

approving the GMRS as a -site characteristic. iWe’ré

. not approving a design for the ESP site. So/ the

actual -- the adequacy of the design will actually be
determined at the COL stage. We didn’'t look at -- we
didn’'t do any analyses to support that.

JUDGE BOLLWERK: Right. Although, again,

_if you go back to Slide Nineteen, that was based on

the AP-1000. Did I hear you correctly?
MS. GONZALEZ: Yes.
JUDGE BOLLWERK: And, so, you had that

design in mind, but, vyet, you didn‘t. use it

specifically. I guess that’s the -

MS. GONZALEZ: For Section 2.5.2, we were
reviewing the GMRS as a suitable site characteristic.

JUDGE BOLLWERK: Okay.

MS. GONZALEZ: Some parts of the design
are actually reviewed as part of the LWA. And these
anaiysesvthat were used are going to be discussed as
part of the LWA presentation later.

JUDGE BOLLWERK: Okay.

MS. GONZALEZ: So, hopefully, that will
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answer some of these qﬁestian;
| JQDGE BOLLWE&K: And, so, in térms of the
COL, I mean, are you going to look.at, for instance,

there’s a lot of piping, there’s a lot of particular

. componehts. You look at. those specifically in terms

of the AP-1000 in the.seismicfanalysis-you’ve already

done?

MR. TEGELER: Your Honor, with your
permission, my name is Bret Tegeler. I’'m the Senior
Structural Engineer. Maybe I can follow-up Sarah’s
comment .

JUDGE BOLLWERK: Surely.

MR. TEGELER: For the LWA -

JUDGE BOLLWERK: Maybe a good version of
American Idol. How is that?

(Laughter.)

JUDGE BOLLWERK: All rigﬁt. Go ahead.
I'm sorry.

MR. TEGELER: As part of the LWA
application, we are reviewing certain pdrtions of the
design, of the AP-1000 design; namely, the mudmat with
the embedded waterproofing membrane. And then we also
do a check on the foundation stability, which we’ll be
talking about that later. And you also heard that

through Mr. Moore’'s presentation.
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There are other features that will be

 covered as part of the SCOL review, and those relate,

in particular, - to the components intefnal to the
structure. But because the request did not involve
installing or constrﬁcﬁing,those components atntﬁis
stage, that révieW' has 'not been done vyet. It’'s
ongoing.

JUDGE BOLLWERK: So we’'re talking About
the pardmeters, the basic parameters of the design, or
the parameters of the site. And we’ll look at the
actual design, and how, 1if you shook it, that would
work at the COL stage. Right?

MR. TEGELER: Right.

MR. ARAGUAS: Let me also add just a
clarification, just trying to separate out the ESP.and
the LWA. With respect to the ESP, we’'re tfying to
establish the suitability of the site Charaéteristic{
and so, even though we ——Ithis diagram reflects the
differences between the AP-1000 and the actual site
characteristic for the Vogtle site, that comparison
wouldn’t have been done until the COL - or, at this
point,VI know as Bret pointed out, some of that’s bgen
looked at at the LWA, but had the LWA not been
submitted, and solely an ESP, that comparisoﬁ would

not be looked at until the COL.
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JUDGE BOLLWERK: All rlght " Thank you.
Ail right. I think We’re:béok too;a wo'were.on.$1ide”
Twonty.A -

MS. C';OI\VTZA.LEZ": Dr. Sit‘:irewalt. will now
discués Section 2f5;3! | |

JUDGE B'OL’LWERK;I I know it’s
oounterintuitive;-botbéo.ahead and tap it. Yes, make
sure it’s on, that’s the other -- two-step process.
Thero YOu are.

DR. STIREWALT: If .I would turn it on,
that would be.beneficial; sir.

Okay. Let me talk a bit about 2.5.3,
surface faulting. Mr . Moore alluded to a concern
about some non—teotOnic deformation. And, feally,
this came out relative to an open item that the‘Staff
deveioped.for 2.5.3, surface fauloing._ THere were, 1in
fact - during some of the eafly work, they actually
found in the field whét ﬁhey-called injected sand
dikes. Now, the stratigraphic relationships that
appeared to exist suggested that those featureévcouldf
in fact, be Quarternary in,ége._ And you just heard
Ms. Bauer qualify.if, in fact, tﬁose sorts of dikes
that have moved upward were, in fact, seismically
generated, that means a tectonic source, so we have

tectonic deformation, and there’s a real concern.
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" So, the iséue hére,‘ih fact,. was that the
Staff>fe1t,‘or dét;rminéd, fﬁat.the Applicant really
didn’t iniéially.demohsprate that theée particular
features were not associated with seismiéally—induced
liquefaction. And, consequently, under  that
conditioﬁ, would haﬁe been‘technic in origin.

What the Applicant did, is they did a
really good and a thorough.analysis. They determined,
in fact, that these features were very, very local,
that they, in fact, spatially -- and they determined
that spatial association by doing some drilling, and
actually mapping out the top of a particulér unit. In
fact, that unit was the Utley limestone, whére, guess
what, ?ou could have dissolution.  And, again, Mr.
Moore quélified that as being a unit at the base of
the Barnwell Group, that overlies the Blue Bluff Marl.
But the point, agaiﬁd. is that they were locally
developed. And, as it turns out, they were spatially
associated with dissolution depressions that they
really were able to define, and define pretty well,
within the Utley limestone. So, basicaily, they were
equated spatially exactly where those features
occurred. And the concept was, then, if you had

dissolution of this thin and discontinuous limestone

unit that overlies the Blue Bluff, if vyou had
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dissolution of that.unit,.you, in fact, would produce
these dissolution.cavitiés.. You would get collapée
above those. And these were saturated sediments at

the time, so they were water-rich, but you’d get

'cbllapse into those dissolution cavities, if you wish:

And that would be the impetus for producing a
fluidized driving force to move the dikes upward. And
that, in, fact, based on, again, every bit of field
evidence that we 'had, was a .very reasonable
interpretation, and the Staff concurred.

Now, I might also mention that that is one
unit, again, as Mr. Moore defined. That will be part

of the Barnwell, and that unit will be removed beneath

.the nuclear island, so even that aspect of that type

of non-tectonic deformation would not be a
consideration for the nuclear island. They're going -
to take that unit out of there. So, the point 1is,
based on that line of reasoning, again, with every
shred of field evidence-that we had, the Staff felt,
that the open item 2.5.10 was closed. And, in fact,
that the deformation was well-demonstrated to be non-
tectonic in nature, so not of a concerﬁ. Were there
any questions on that, sirs?

JUDGE BOLLWERK: So, from a very non-

technical standpoint here, the differences between
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Slide Ele&en; ‘Wheﬁe you wefé édn@eihedf'aB§Ut
liquefacfion'of*Séhd,beqauseﬂofvéarthqﬁakevshékiﬁg
chiné bup oh_‘to the 'surface, thisi in..fact(‘ wés )
sémeﬁhing that had cdllabsed and fiiled, rathér than
comiﬁg.up frqm the‘bottom. ‘Have I got that éorfeét?
Didryqu.compéré what you‘géve us»dnlslide'Eleven,
veréus what you just said?

DR. SfIREWALT: That'’s exactiy correct,
Your Honor. | _ ' ‘ -

-'JUDGE BOLLWERK: All right. Thank you.

ﬁR. STIREWALT: That’s exactly correct.
If ;here are no further questions on that, then I will
.pass the baton to Dr. Carl Costantino, who will begin
the discussioh of 2.5.4.

DR. COSTANTINO: I'm Carol Costantino. I’'m
a Professor Emeritus from City University of Néw York.
I received my Ph.D. many years ago in the geosciences.
I've been a consultant to both NRC and Deparﬁment of
Energy ﬁor the last 40 years on seismic issues,
primarily geotechnical, site response and soil
structure interaction issues and:have been heavily
invoived with the development of criteria standards
for both generic nuclear industry as well as standard

review plan developments for NRC. So I've been active

for the staff for a long timer.
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with this particular'review; early on in-
the. development . it was clear that the .amount of

information-avéilablé'wés problematic to make generic-

_judgménts_and the characteristics we sort of knew of

the surface materials, the upper sands: We also knew
they wéfe problematig. ‘That was based not oﬁly Oﬁ
loéking at éhe‘data:we had avaiiable but also the data‘
from Savannah River site across the river which.ﬁéd
extreme amount of data available to look at.

Anyway, the issues had to do with knowing

what were the properties, what were steer wave

Veloéity.profiles that we would end up working with

since we know that was going to play a role in the
solil structure interaction and then 1in the site
response area what were the associated properties tﬁat
would be appropriate.

The permit condition as I read it said’
you_eithér remove it or remediate. We all know that
remediation is a tough issue. So the Applicant
decided to remove.

In response to one of the gquestions, that
came up before during the LWA stage, we asked the
Apélicant to look at the extent, the lateral extent,
of the excavation that would‘be required and actually

computations were made to show that the configuration
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‘that was presented toxyou earlier does not have a

significant impact. The remaining soils to the outset

~of that do not have a significant impact on any of the

seismic responses both of the site soils as well as
the surface structure.  So the use of the one-
dimensional convolﬁtion, is aééropriaﬁe‘ and the
analyses .carried over into the structure are still
appropriate even for that configuration. So the 2-D
aspect is not a significant issue. We know that.

Based on the additional data that was

.taken during the LWA studies, all the open issues that

we had concerns with in the call action items were
closed essentially since we now have enough data
primarily with the back flow that was being brought
in. The criteria that was developéd, we reviewed that
and agreed with it. The test bacterial (phonetic)
program was extensive, more extensive than we
typically see at sites and the process that’s going to
used to put that 3,000,000 or 4,000,000 cubic yards of
material back in is a process that follows standard
procedures in the heavy construction industry and will
end up with the characteristics in this particular
problem mainly uniformity of placement across the
entire area as well as shear wave velocity

requirements that we have to ensure that you won'’t end
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up with anyt sighificant> large settlements or
discontinuities in the current construction stage and

we won’'t end up with unusual behavior which impact

. both the Walls and the base metal of the structure.

Next slide please.

Well, I think I just said this. During
ﬁhe LWA. Next slide please.

Just to get a feel for the amount of data
that was added during the TWA you can see the original
borings where a standard sampling was performed there
were only 14 borings and they upped it to 174. Now
many of those were taken through the upper soils that
are going to be removed, but we ended up with an
additional 42‘borings across the site which went down
into and through the Blue Bluff Marl into the
remaining soils that will be providing the primary
support to the system in addition to the back. fill.

The one penetrometers were taken through
the upper soils. So they were not able to penetrate
the Blue Bluff Marl, but they do provide velocity
information for materials that could be used for £ill
material. The test  pits also were based on -- The.
only purpose of the test pit would be to characterize
solls you’'re going to use for the back fill.

The P-S loggers, there are six P-S loggers
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that were taken th;ough thé.LWA. 'THe-purpOSe‘of thaﬁ‘
Was to get down to the materials that are going EQ
remain which are the Blue Bluff.Marl, the soilé.beiow‘
and then finally the Triassic rocks below that and
then the profile below that deck.

" The P-SA logger .generates shear wave
velocity information and the purpose not only"of
having six of those is-to make sure we have adequately
captured variability in that data across the site. So
we have a pretty tight set of data to define the soil
velocity profile from the Blue Bluff Marl on down and
what we need is information on the backfill.

JUDGE BOLLWERK: You're tapping into our -

DR. COSTANfINO: What we need remaining to
complete that picture for site response is the
definition of the properties of the backfill from the
top of the Blue Bluff up to the ground surface. Next
slide please.

JUDGE BOLLWERK: Now it’'s slide 25.

DR. COSTANTINO: Yes. Again this says
that during the LWA we took enough additional data to
supplement what we had during ESP and take care of our
questions we had during the ESP. So the combination

of both programs really gives us reasonable assurance
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that we’re not.goiﬁg to have any significant problems

‘provided ‘the backfill is ’placédV to ,éatisfy the

criferia as stéted,_ ﬁegﬁyslidé‘ﬁléasé.:

This is a picture,of the profile ;hat we
used. Don Mdore showed something;éimilar to.this;
This is really a.baSe case‘pfofilé which is used‘to
start _the pfobabilistic site respbnse: analysis
calculation. fhe information we need not only this’
5ase case velocity préfile, but the variability_of‘
that layer by layer‘basea on the number ofﬁP-S logger

profiles we have available. So we need basically the

best estimate which is this together with -the sigma or

' the uncertainty on the velocities.

In the 1-D resbonse 'analyéis, it’'s a
probabilistic'site response analysis, we generate many
realizations of this calculation of this profile and
for each one we generate a sﬁrface'motion using the
PSHA down at the top of cfyséélline rock come up with
the 1-D using the 1-D shape. In this case, they used
shape. There afe other codés that could be used, all
of them pretty much doing the same thing.

As I mentioned‘eaflier, I think there’s
éignificant number of comparisons of these 1—ﬁ
calculations with empirical results to show that the

computation works even for 1,000-foot soil comp. That
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isrweiéet'consefvaﬁivéfQStimatééAof}oqrAérbﬁhd motion
at the.surface. ‘

TheviSSué of Qeftical ground motioﬂ:in‘
'phisvéonvolution is.aAéeparépe is;pe.' That s why we

use a lot of the emphasié on V/H rétios which come

from the empirical database. What you end up with'at

the surface or at the fouhdation lével 1is’ a
probabilistic estimate Qf the response spectra. The
reaspn why we use anioUtdrbp with respect ﬁé your
question before is. you Could easily 'develop .a
prdbabilistic in-column motion, not an-outqrop;_if
you’d iike.

Then the issqg becomes when you carry it
over into the SSI usingr this probabilisticaily
determined in-column motion which is relatively smooth
putting it into a deterministic SSI and that leads to
sort of crazy results.. So what we try to ensure'is
that when we make this probabilitistic 2-D
deterministic switch we’re going to do this in a
relatively consistent fashion and that’s thé reason
why we use outcrops and ncg in-column motions.

There are discrepant, I shouldn’t say
discrepant, there:are alternate procedures to define

this outcrop. That’s in addition to then the process.

The Applicant has done it one way. We do it another

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

- ) D14§‘2 328
way. That’s written in the stanaard_re&iéw'plan;
There are differences. But'the basic.check at the ena‘
we ask them for the SSI analysis Wiﬁh the bﬁilding,;
take the-ground motions yvou’'re using for the three
analysés and make sure they envelope to GRMS. So

we're confident that we don’t have any holes in

‘whatever process  they are following. We’'ve gone

through that step. The next slide.
The issue of soil degradation and damping
ratio is it turns out a very important aspect of the

problem. Soil degradation and damping really are ways .

to get information on the soil, nonlinear behavior due

to the seismic results into the problem. And the

issue‘was the backfill. The stream levels downvbelow
the Blue Bluff‘Marl and not very large. So there’'s
ﬁot” much nonlinear. behavior down there due to
confinement issue. But in the backfill, we néed site
specific data because that dominates the calculated
GMRS. So we have to have a good handle on the
degradation models.

And the soil damping ratio information
site specific testing was done by University of Texas
using samples taken frém the backfill that was
proposed for use and those were subjected to the

resident column soil, resident column torsional shear,
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laboratory dynamic test results and _then. we have

results from that which we use in the -latest site .

specific calculation. Prior to tﬁat there wére
estimates of these propefties that we used and then
now with the latest set of data from LWA we have the.
data available aﬁdrwe know Ehe site fesponse. So we
have confidence in the GMRS computed at the soil
surface. Next slide.

Unéer condition one, we talked about that
or ?ou talked about that yesterday. Since all of the
soils that are going to be subjected potentially to
liquefaction effects are being removed. There really
is no longer an issue. You sort‘of qualify that. If
you get a big enough earthquake, everything liquefies.
So that movie kind of earthquake is not‘going to f—
It’s not part of the design. So liguefaction is not

an issue and all of those soils both under and to the

side which could impact the response of the facility

have been or are going to be removed. Next slide

please.

JUDGE TRIKOUROS: I waé surprised given
what you’ve said that the horizontal extent wasn’t in
the perma condition; Just speqifies general remove
the soil.

DR. COSTANTINO: That was why we asked
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that .the amount removed be checked. ' So. one of .the -

specific calculation that was made was a 2-D dynamic'

‘wave»éropégétiop calculation that was performéd to

show that if -we go as far as they p;opdse'to go thenv_’
thérg’s no input. . Qali meankthat.w;s.a I thipk
sérioqs issue;: Iffthéy.said.theyfwere just géing to
eXcaVate under the footprint yog.wbuld obviouSly'think
of that as being potentially a problem. So the amount

of soil proposed to be removed is adequate and we

.don’t think there’'s a serious Concepn.with that. Next

slide.
JUDGE BOLLWERK: We’'re now on slide 29.
_DRi CQSTANTINO: Yes. The issue of
bearing capaciﬁy we went around on that gquite a bit to
make sure that we were capturing computed bearing
capacity and overturning factors of safety to make --

This is sort of a difficult area since these factors

of safety are relatively -- The analyses conducted to

support factors of safety are relatively crude and we
incorporated both static and relatively new dynamic
loading conditions into these evaluations. So that’'s
we’'d like even though the standard review plan says
yvou could use factors of safety of 1.1 on the sliding
conditions for dynamic the idea of the 1.1 being

acceptable is the idea that the dynamic load isn’t on
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for Veryv long and you’'re mnot going“«to get much. -

. collépse, potential coliapse,"of the soils underneath'

going dynamic loading.  TheAsafety factprs acﬁually
computed were very much ‘largeri' So . we “have

essentially no;concern with those kind of bearing

capacity issues at the site. Next slide.

The>call action items that were put in

place were to develop those properties that we just

talked about. Everything that we talked about during

ESP and LWA were satisfied. All that'’s left tc do is
actually build the facility and make sure that the
backfill that’s placed is placed in a satisfactory,

consistent and uniform manner and it should be a-

'straightforward problem. Next slide.

As far as stability of slopes, there are
really no safety related slopes that could impact the
facility nearby. So it’s not an issue. And I think
that’'s the end and I'm going to pass it béCk to Dr.
Stirewalt to summarize.

‘DR. STIREWALT: Thanks, Carl. Now I/m
going to move to sliae 32.

What we’d like to dQ now is effectively
unless there are no further detailed gquestions on what
you‘'ve heard, we’d like to just sort of have each

staff member who presented some of the technical
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information just really do- sdr‘t”pf‘ Guick overview )

summary and I would like to éﬁart with~2ﬂ571. I

believe from what you’ve heard and Whépuwewwereiablé

to qualify' that the. Applicant in fact realiy’ did'
p;oVide a thQroﬁgh-énd an accuréte charactefizatidn of
the 'geolbgic: ana the seismic chafacteristiés- as
required by various pieceé 6f.iO CFﬁ Pé;t 100 Qbich of
course is the means of hélping us draw the conciusion
that‘theie’s an adequate basis to conclude that there
are no capable tectonic structures in the plant site
area that might in fact generate surface or neaf
surface fault deformation, default displacement.

MS. GONZALEZ; The stéff based on its
review of Section 2.5.2, Vibratory éround. Motion,
concluded that the Applicant provided a thorough
characterization of seismic sources surrounding’the
site. The Applicant‘s GMRS adequately repregents the
regional and local seismic hazard and the proﬁosed.
Vogtle ESP site is suitable with respect to the
vibratory ground notion criteria for new nuclear power
plants and meets the applicable requirements of 10 CFR
100.23.

DR. STIREWALT: And if I may have the next
slide please.

Quickly address the summary part of 2.5.3
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on Surfaée Faulting. vThe staff bélieved thatAthe.
Applicant did in fact present an adequate desqriptipn
of the-infopmatiOn leading uslto cOhclude‘thaﬁ'there
really is no solid evi@ence, no evidence, po indicate
that either surface or near-%urface,faulﬁing or non
tectonic deformation will present a hazard for the
site.

DR. COSTANTINO: Next slide please. With
respect to stability of subsurface materials and
foundations that are going to be used for the site, we
have enough information now to adequately déscribe the
site, characterize the site and use that data to
generate site inputs 1into the soil structure
interaction problem, namely the GMRS, and we also have
enough information to judge that the stability of both
static and dynamic and sliding issues are really not
issues for the plant. We have éuitable factors éf
safety.

DR. STIREWALT: Honors, that concludes the
preseﬂtation of the information tﬁat we héd for 2.5.

JUDGE JACKSON: It was a good summary.
Thanks.

JUDGE TRIKOUROS: Thank you.

JUDGE BOLLWERK: Anything further from the
Judges?
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(No-verbal response.f |
All right. I think we’re ready to ﬁpvevqn
then. Thank you very much. ,wé/re going to :be

starting with slide 30 -- I think you renumbered them

again going on the next one. Is that correct?

(No verbal response.)

So we're still in.the same preséntation.
Haven’'t moved. It has additional parts to it.
Probably you’ll want to go to about 34.

(Off £he record Comment.)

Thirty-eight. Okay.

(Off the record comment.)

Right about there. Okay. All right then.
Who is making this presentation?

MR. TEGELER: I am, Your Honor.

JUDGE BOLLWERK: Okay.

MR. TEGELER: As I mentioned earlier, my
name 1is Bret Tegeler. I'm a Senior Structural
Engineer in the Office. of New Reactors Division of
Engineering. We’'re going to present to you the
structural engineering evaluatioﬁ of the Applicant’s
LWA application. My co-presenters in this
presentation starting from your right are Dr. Carl
Costantino, Dr. Wesung Wong (phonetic) and Dr. John

Ma. And just as previously mentioned by Sarah, I'm
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going to be helping John out because his voice is. a
little sore today. So . I‘ll essentially read his slide
and he can answer the detailed questions. |

JUDGE'BOLLWERK: All right. Very good.

MR. TEGELER: Next slide please. And I
apologize. I don’t know ﬁhat I can see the slide
numbers. So I may have some trouble.

JUDGE BOLLWERK: All right. Why don’t we
go ahead and move to the next slide. I think we’ée
onto number three probably.

MR. TEGELER: Thank you. The purpose of
these presentations is essentially to present, as I
said, the structural engineering review. In this
presentation, I will describe the scope of the LWA
which was mostly previously covered by Don Moore and
then Carl ‘Costantino will provide the background

summary of what was done as part of the geotechnical

‘evaluation and then myself-ahd John Ma will provide a

summary of the evéluation and findings of the
structural engineering portion. Slide four please.
As the Applicant mentioned previously, the
scope of the.LWA involves soil foundation work, the
placement of a concrete mud mat, a waterproofing
membrane, a mechanically stabilized earth wall which

you’'ll hear me refer to as MSE retaining wall and
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tempo;ary drains.

We discussed earlier what was supporting

these elements. So I won't go intd much more detail, -

only to say that tﬁe supporting media that.aré shown

on this slide are considered iﬂ thevdetailed éoil‘
sﬁfucture interéctibn banalysis Whiqh I'1l go iﬁﬁo
shortly.

I justiwant‘to also add on this slide that
the Applicant referenced the’APleO DCD Rev 15. Néxt
slide'pléase. | |

This slide was also shown earlier. My
intent for having this slide was just‘to.provide
reaily a wéy' to identify two impoftant locations
relative to the Vogtle site or at least the site
specific analysis. That i1s the location of the GMRS
and the foundation .input response spectra. I think

Don covered this fairly well, but I just wanted to add

‘that it’s the foundation input response spectra that

is used as input to the SSI analysis. = Next slide

please. Slide 6.

Don also presented this slide earlier. I
don‘t have any other information to add to this slide
the Board has a follow-up question. My intent on
showing this slide was similar in that I just‘wanted

to point out the 1location of the waterproofing
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membrane and the mud mat relative fé the foundéﬁion
structure.

JUDGE BOLLWERK: All right: I think we can
go on.

MR. TEGELER: Next slide please. Slide 7.%_
At this point, I will turn the presentatién over to
Dr. Costantino.

DR. COSTANTINO: I think that much.of this
information wag mentioned a short while ago. The
extra data that was generated during the LWA came from
the extra borings together with samples and testing
that were done to satisfy the request from the staff.
It was reviewed and all of that data was used to close
all open issues that were generated‘previously. Next
slide please.

The additional data that was generated I
mentioned for the backfill were really to determine
dynamic properties that were appropriate as well as
compaction data to make sure that when it‘s placed
compaction criteria could be determined. So not only
were the dynamic properties generated, but also
requirements on the amount of fines that were
incorporated into the soil sample were limited to make
sure that it can be placed without any significant

problem and placed uniformly.
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The dynamic,propértieé which came from the -
laboratory test, the reéonant-éolumﬁ torsional shear
are realiy used diréctly-in the cémputation»of the
GMRS and the FIRS. The‘GMRS is as stated equivalent
to the site safe shutdown.. Next slide please.

Based on the da;a we have, the amount of
information, the additional P-S logger data that was
taken, the staff considers the site investigations
adequate to generate the information we need which are
basically computation of GMRS and the FIRS using the
SST and criteria for placing the backfill. One of the
big issues is to make sure that the backfill is placed
uniforﬁly, have a given minimum shear wave velocity at
the depth of the fill and provide enough static
capacity. We have enough information to make those
judgments. Next slide please.

As I mentioned before, the 174 borings,
most of those were really through the upper soils
which we used for site characterization of those
soils. Forty-two penetrated the Blue Bluff and below
and those were used in the characterization of the
site soil column below.

One of the issues on transportation, of
course, when we'take samples, so-called under served

soil samples, the issue is to get the sample out of

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE {SLAND AVE., N.W. :
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

M-2339
the hole withouﬁ'too much disturbance.énd éver'tb-the
laboratory. So one of the big issues is how do you
traﬁsfer from the site to the laboratory.- fhat’s
alwayé been a big issue. On some sites/ we actually,
Savannah Riyer fo; e#ample, we bought first class air
tickets ana standard samplers up in the seat. The
issue was getting it through the x—réy machine at the
site. So you- don‘t want to turn the‘ samples

horizontally. So those are all details. = At Los

Alamos site, we actually put accelerometers on the box

_to make sure the box is not shaken too significantly.

Next slide please.

There basically is a seismic -- There used
to be seismic category 1 and seismic category 2 which
had different compaction criteria. But then that was
changed. I mean that’'s a difficult control issue
during construction. So that was finally changed. So
whatever backfill is going to be pléced has a given
grain size distribution characterization, a given
compaction criteria and if we follow that we’'ll get a
uniformly compacted backfill to satisfy all our
uniformity criteria.

If we had both category 1 and category 2
with different compaction criteria that always is a

problem out in the field. And it’s the slide points
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1

out there. There is some méntion of flowable

backfill, but those are going tO“bexrélatively minor
aréund local problems, 'pfoblém. dreas, thé pipe
connections or whatever. But that'’s Eot'a major issue
in the compaction broblemﬁ .Next slide:please.

JUDGE EOLLWERK: You”reﬂnow on slide 12.

DR..COSTANTINOE Slide 12.- The physical
characteristics I think Ibﬁentioned.before is to limit
the percent of fines. Fines are defined_as grain
sizes less than or not less than 200, passed the
number 200 sieve which is 200 openiﬂgs per inch. If
the fines in the sample are too high, percent fines
are too high, vyou ﬁave trouble in compacting. If any
water gets in, it makes compaction, it ﬁ@kes the
program miserable. So if you have the fines too high
and it rains that day, then there’s a problem.

The compaction criteria is part of the
ITAAC. There are grain size testing done on soils as
they’re brought in and then the soils are placed in
thin 1lifts, eight to 12 inches in thickness, and
rolled énd compacted and density’measﬁrements are made
per lift to make sure that no 1lift is too soft and
that’s standard practice that’'s been used in the

construction industry for many years. Can I have the

next one? That one.
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So the ITAAC is -- The first one is the
ITAAC on the backfill material. That,reading’réquires
testing és you go to make sure thap we’ré going fo
have a compact backfill and then at the end as Don
Moore mentioned there’s .going to be actually at two
places. When the fill gets up to the bo;tom of ‘the
foundation mat there’s going tQ be some shear wave
velocity testing to make sure we;re not seeing
anything strange and then when it gets up to the top
we're going to again measure velocitieS'and those
velocities have to satisfy the criteria that at the 40
foqt depth we at least meet 1,000 feet per second
shear wave velocity. Next slide pleasef
We have as you heard Doh mentiqn during
the test pad program there was shear wave velocity
measurements that were taken.to“make.éure that in that
program within the 20 foot depth we wére able to reach
1,000 feet pér second. Since we’reLQOing to be down
well below 20 feet, we shoula havé no problem in’
meeting the 1,000 foot per second minimum reguirement.
There’s a phase one, phase two that’s
listed. Phase one is really the program that was done
for the test pad. Phase two, there are some specific

details that have to be ironed out. When you start

now placing large volumes of soil for the actual
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compaction  program, the details bh what equipment
you’'reé going to use and how that’s gding to be placed,

rolled. and water content, all of those issues, are

.going to have to be worked out and reviewed by the

staff to ensure that there’s no pbtential problem
éoming downstream. Next slide.

So thé general summary_I‘think we made we
thiﬁk that we know the material propefties well enough
to go forward the site. The site is adequate if we
follow all of these, if the actuai characteristics
match what we think is going to be. there. Then we
have an ITAAC pragram to confirm that it’s placed as
we think it éhould be placed. Next slide.

JUDGE BOLLWERK: I think we’re on slide 16
now.

MR. TEGELER: This is Bret Tegeler again.

JUDGE BOLLWERK: You reed to tap: the --

MR. TEGELER: . This is Bret Tegeler again
starting the structural engineeringvreview on slide
16. As I n@ntioned-earlier, the LWA involves the
placement of the éoncrete mud mat with an embedded
waterproofing membrane. Just té provide a little more
detail on perhaps what we heard earlier with respect
to the MSE wall and mud mat, the mud mat will be

constructed with pre-cast concrete panels with
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tiebacks thaE will be:approkimatélys40 féeﬁuin,height; 

which corresponds to approximately the depth of
émbedmént of the nucleér island.
The footprint of * the mud mat also

éorresponding to the footpfint of the nuclear island h

is approximatély 160 feetmby:about 260 feet‘in plan

which is approximately an acre in size just for scale.
The mud mat to be placed will be 12 inches thick in
total. It will be comprised of two sixvinch layers

with the waterproofing'membrane sandwiched between the

‘two layers and that concrete should have.a compressive:

strength of about 2,500 psi.

The waterproof membrane itself, the
Applicant has stated it wiil be an elastic'spréy—on
membrane, appréximately 80 to 120 mils in thickness

and as I mentioned will be the sandwich between the

two layers. That membrane will also extend vertically

up the 'MSE wall. The Applicant also provided a
waterproof membrane ITAAC which states that testing
will Dbe done to éonfirm that the membrane-mud mat
interface has s coefficient of friction of 0.7 and as
I said earlier the Applicant also referenced AP1000
Rev 15 in this. Next slide pleasef Slide 17.

o The LWA does involve foundation elements

construction or preparation for the category 1
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" foundation structure. As such we reviewed those-

elements under»SRPfSecticns'3.7.l; 3.7.2 and 3.8.5.

o ThoSe moStly.relate to the seismicfdesign paramsters

and seismic analysis methods and then the foundation
stability.

The staff believes that,theibasis for the .

- approval of the LWA will not be impaCted. unless

there’s a major change in the footprint cf the nuclear
island basement. Additiohally,-moderate changss in
the structural design will not invalidate the basis
for the LWA approval. ‘Next slide please. Slide 18.
I mentioned earlier the various SRP
sections, but I'think.thevmaih takeaway from my slide
is.these three sections-involve essehtially the review
of the dynamic analysis input parameters such as the
foundation input response spectra, the.soil layering
characteristics, structurai damping parameters and
then the subsequent_review of the actual analysis and '
does the SSI model adequately capture the APlOCO
structural characteristics and.is,it embedded properly
in the soil and then the output of that analysis which
would be essentially the demand on a nuclear island‘or
the 1oads are then assessed in a foundation stability
analyses concluded on the 3.8.5. |

JUDGE TRIKOUROS: Could I ask you to go

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




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

- M-2345
back éne siide?

MR. TEGELER: This slide?

JUDGE TRIKOUROS: Yes. That’s the one.
"Moderate changes in structural désign will not
invalidate basis for LWA approval." What do moderate
changes? - I mean, how does;that ca:ry_forwaré?

MR. TEGELER: -This point addresses the
issue that the LWA is referenciﬁg the Rev 15 standard.
design. What Qill be constructed is something other
than that, perhaps 17. The assumption here and I
think the staff has reasonable confidence that changes
that have been'identified as part of the amendment
would not likely alter the conclusions reached as part
of this review.

What I mean by that is as long as the most
important characteristics remain the same primarily in

this case for foundation stability would be the size

of the footprint, the overall dimensions, which I

.mentioned earlier, the overall weight of the nuclear

island. There may be moderate changes to mass or evén
internal connections within the structural elements,
but the thought 1s that those .cﬁanges would not
significantly impaqt, for example, again the overall
weight or the inertia or the footprint size.

Combine that with the margin that we
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" identified erm the-A@plicant“?~— I;m‘éorry.' 'The

margin that the Applicant identified. as part of_the’

site specific evaluation, I think the staff has

convince that this is a true statément.

JUDGE TﬁIKOURbs: SQ when 'Rev 17 is
approved,  tﬂe DCD  Re§' l%; ié approved, then the
Appliqént submits its amendment tg accommodate that
you basicaiiy have already looked at that is what
you’'re sa&ing. |

| MR.‘TEGELER: That’s correct, Your Honor.

JUDGE TRIKOUROS: Okay.

"MR. ARAGUAS: This is Chris Araguas. I
also wanted to add in respect to your guestion that
the regulations state that the LWAs perform at the
Applicant’s fisk and so it’s the responsibility of the
Applicant to address any changes that could impact
what was done as part of the LWA at the CCL stage and -
that could cause some challenges on issuance of the
COL. But again that addresses part of the COL.

MR. TEGELER: Okay.' Should I proceed?

JUDGE BOLLWERK: Yes. Are we on 19 now or
are we still back on 187

MR. TEGELER: Slide 19 please.

This slide I'11 just quickly summarize the

application of 3.7.1. As it was mentioned earlier,
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the Vogtle site ground motion response spectra, the
GMRS, exceed the AP1000 certified seismic design

response spectra in both the high and low frequency

' ranges. As a result of this, the Applicant performed

site épecific analysis.

The foundétion input response spectra is
also defined at the foundation elevation; That is
something that we check in this portion. Next slide
please, 20.

This is a slide that was shown earlier.
This is-again a comparison of the horizontal GMRS, the
site specific GMRS and FIRS with AP1000 CSDRS and
again this is just to highlight the accedences in that
low frequency range, 0.7, maybe 0.4 to 0.7 rangé,
below 1 hertz if you will and greater in the range and

then there’s an accedence in the higher frequency

-range of about 7 to perhaps 60. Next slide please.

Similarly, this slide also shows the
accedence in the vertical direction. I won't go
through this because this was already covered. Slide
22 please.

As I mentioned earlier, the staff does
perform an evaluation of the input parameters to the
site specific analysis. One of these parameters is

the vibratory ground motion or in this case the FIRS.
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As Dr. Costantino mentioned earlier, an altéfnétive
method waé‘used for developing Ehe'FIRSi Howe&er our
view indicates that the ﬁethod did result at least in
this case as a conservati&e estimate for the
horizontal seismic demaﬁd.

The étaff aLSO'evaluatéd Qhether or not
the FIR Satisfied the 10 CFR Part 50 Appendix S
requirement that the free field motion at the
foundation elevation be a minimum ZPA value of 0.1 Gs.
We also look at critical structural damping values and
we would the values that were used, the analysis, were
consistent with regulatory guidance and we also as I
mentioned earlier evaluated the supporting media below
the nuclear island to make sure that ;he analysis
assumptions were consistent with the measured values
at the site. Next slide please; Slide 23.

In Section 3.72 as I mentioned earlier, we
performed the evaluation of the site specific models.‘
Again, the Applicant did perform the 2-D site specific
models for evaluating the sliding and overturning
sﬁability. The Applicant used SASSI, essentially 2-D
SASSI stick models for the nuclear island and the
adjacent buildings. The models did account for the 40
foot embedment below the o0il surface. The analyses

were performed in three directions and as was
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mentioned earlier used .the uppefr best- estimate and

lower balance" soil - properties to address:

uncertainties. . ThevApplicant thén cbmpared»thé in- -

structure responses at six key locations and then also

computed the maximum seismic shear forces for use in

‘stability and’dynamié bearing pressufé evaluations.

Next slide please.

To summarize our evaluation figdings on -
the 2-D SSI analysis, the staff finds that the use of
the 2-D éASSI models is acceptable for the evaluatién
of the sliding stability'and bearing pfessure'demands.

Further, as a way to in a sense perform a confirmatory

A

chéck on the Applicant’s analysis, we compared the
analysis results at the nuclear island center of
gravity which vyou might consider to be a rough
approximation of where you have the average inertial
acceleration.

We compared that acceleration level with
the AP1000 soft soil case. Thaﬁ would be Rev 16 aﬁd
17 and found them to be similar. Again, it was just
an approximate check.

Weealso<performed.independént calculations-
to essentially check that the seismic shear forces
calculated by the Applicant’s 2-D analysis were

reasonable in range and we found that they were
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‘realistic values based on our owrl calculations. Next

slide please. Slide 25.
I mentiongd.earlier‘that‘I’m'going to

present_this for John Ma, ~The,Appiicant‘provided a

© waterproofing membrane - ITAAC ‘where the design

Commitment ~of the ITAAC States’ that the friction
coefficient to resist sliding shall be 0.7 or higher
and that testing will be performed to confirm that the

mud mat/waterproofing membrane/mud mat interface

~ beneath the nuclear island base mat has a minimum

coefficient to.resist sliding of 0.7.

' JUDGE JACKSON: Let me just make sure. I
thought he was talking about the base of the mud mat.
I mean the membrane is embedded, right, and so it’'s
locked in. There’s no issue.there. |

MR. TEGELER: The ‘concern on this
particular ITAAC is you're correct»that below ;he mud
mat we discussed earlier ‘ébout' the friction
coefficient of 0.45. The concern here is that the
membrane itself whether or not that presenﬁs a weak
plane, if you will, a shear plane, that could
potentiallyvfail and ﬁhen slide. So we want to check
to make sure that material, the membrane material
itself, has at least the coefficient of 0.7 which the

DCD requires.

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




10

11

12
13

14
15
16
17
18
19
20
21
22
23

24

25

M-2351

JUDGE TRIKOUROS: And ho@_is that done?
How would that be done?

MR. TEGELER: The Applicant prévided some
information from a proposed vendor. I think it was a
bridge. Théy provided a test report that was done
using a similar ‘application of this particular
material sandwiched between two concrete surfaces and
I believé they did aﬁ incline plane test to assess
what the angle of sliding might be and then they éan
compute the qoefficient of static sliding. That was
based again not -- The intent of that test was I think
to prbvide staff with confidence that this material
and sandwiched between these two materials, concrete
and concrete,vwduld achieve this friction wvalue and
then these tests were done with that aim.

JUDGE TRIKOUROS: This ITAAC reads as if
it’s already done. Is that correct?

MR. TEGELER: I think

'DR. MA: This is John Ma. This ITAAC is
not done yet because we are asking them to give us the

information whether this is creditable, has been done

before. So they sent us a report. It’s been done
before. You can reach 0.7. But sometimes they did
not reach 0.7. It was 0.4 to 0.8 the data shows.

What they did was they put in like a concrete block
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joVet'thé’concréte surface and raised -the angle Wheﬁ'

the box started sliding.
_So.this ITAAC they would have to do at a
site to do thevsame kind:of test'for the~méterial théy

used for concrete surface over another concrete

surface which is thé mud mat. The six inch mud mat
would be on top of the other six inch mud mat. In
between there’s a membrane. 'So this test would be

done at the site.
' JUDGE JACKSON: I thought that they were
going to spray this membrane on. Did I have that

right? The membrane. you put the first layer down.

- You spray the membrane. Then you pour the next.

MR. MOORE: That is correct. The actual .

test has not been done. The information that wés
provided to the NRC was information that we, thej
Applicant, were able to get from the wvendor as an
example to give them and then give us some assurance
that we would be able to meet the ITAAC. But the test .
has not yet been done.

JUDGE JACKSON: Yes. I would say I mean

you would have to do it really under those conditions

with those materials. I think that would make a big
difference. Tt would be different than putting a

couple of slabs around a membrane.
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MR. MObRE: That is correct. Here again
we’'re spraying on -- We're pouring concrete 6h top bf
i£ and it would have Eo‘duplicéte. Our commitment is
to duplicate how it 1is constructed on the site and
we’ll do the test. We’'ll come up with a test plan
that duplicates that cons£ruction ﬁechnique.

JUDGE JACKSON: Do you think it would be
a sliding test similar or would it be one where you
mechanically --

MR. MOORE: I'm sorry. I‘m not able to
answer that. I have not yet seen any of the plans.

JUDGE JACKSON: Okay. But it will be some
kind of credible measurement.

MR. MOORE: Yes.. An ITAAC we will pefférm
this and then the NRC can review the test report and
they have the ability to review that and determine if
this is acceptable.

JUDGE JACKSON: Okay. Thanks.

JUDGE TRIKOUROS: This will be done at the
site.

MR. MOORE: I'm not sure. Can I answer
that I'm not sure where it’'s going to be done? It's
a commitment by the Applicant to perform the test. I'm
not sure exactly where it will be‘done, but we have a

commitment to duplicate the type of installation so it
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will be representative. . As John Ma has mentioned,
this tést that we provide, it will be basically a

block sitting on the material and letting it slide.

We're basically pouring concrete on top‘of a spray-on

material.' So that has to be represeﬁted‘correctly in
the test that’s going tb bé pefformed as part of ﬁhe
ITAAC.

JUDGE TRIKOUROS: The ITAAC is rather
nebulous. It just 1is testing. It doesn‘t say -
anything more than that. The accepfance criteria
actually just says that another report exists. I'm
surprised by the acceptance criteria. They don’'t say
that -- I mean it’s implied that it would meet 0.7,
buﬁ the acceptance criteria doesn’t say that that test
that’s performed will meet a 0.7 criterion. It jugt
says you’'re going to do a- test and the acceptance
criteria is that some report exists somewhere.

MR. MOORE: The wording here I understand
your comment. The wording here is very common in the
ITAAC that the design commitment is defined. These
things are very -- The ITAACs are written in very
limited -- i mean they describe the report will exist.
The details on how that’s done typically is not put in
the ITAAC wording itself.

For example, the wording for the ITAAC for
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the sheat wave Velopity)bmeaSﬁrémehts’for”the backfill

'a lot of information has been provided in the SSAR to

‘describe some of the techﬁiques-aﬁd'sQ forth.-

JUDGEA TRIKOUROS: I think I'm reading this
incorrectly. ‘"This is a report that will eéist. This
is a repbrt that will éxist in the future.

MR. MOORE: Right.

JUDGE TRIKOUROS:“ThiS is not .referring to
the informatioﬁ that was providea, pkeliminary
information that was provided.

MR. MOORE: That preliminary-ihformation
was provided to provide some assurance thgt this type
of material can perform as we expected.

JUDGE TRIKOUROQOS: Thatfs fine; Thank you.

MR. TEGELER: Your Honor, if I could just
add. Sorry.

JUDGE TRIKOUROS: Go ahead.

MR. TEGELER: Perhaps the confusion, I
mentioned'that theré was a test report done and the
staff has asked an RAI as part of their review of this»
portion that for thé Applicant to demonstrate that
it’s reasoﬁable to conclude that you could actually
achieve this ih a real application. So in response ﬁo
that RAI, the staff provided a test report done on a ;

- I'm sorry. The Applicant provided the test report
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which was done ﬁsihg' the same spray-on material,
perhaps slighﬁly different méterial, roughness,ve£§.
But there was enough information to give the staff
confidence that the 0.7 valge is -achievable.
| JUDGE TRIKOUROS: ﬁight, but Dr. Ma has
indicated that thefe'wasn’t'loO ﬁercent. So you need
to do something more. .

JUDGE BOLLWERK: Does the staff have any
expectatiohs,as to how this report will be prepared or
how tﬁe test will be done that yoﬁ --

DR. MA: This is John Ma again. My own
personal opinion is the test has to be done at that
job site Dbecause bthe temperature, moisture, the
cohdition should be simulating the site condition.

JUDGE BOLLWERK: I-take it other than what
we  just heard. Have vyou expressed this to the
Applicant? Are they aware of that? You are now I
guess. Go ahead.

MR. MOORE: We are totally aware of that
énd our intent was to provide a test that truly
indicates the site conditions, the unéolved
conditions.

JUDGE BOLLWERK: All right. So it seems
everyone is possibly at least at this point on the

same page. All right.
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MR. TEGELER: Slide 25. Thg’ final bullet,
the soil test data indicated a bearing capapity of 42
kéf. This was mentioned earlier by Dr. Costantino.
Next slide please..

This slide sSummarizes the staff’s reviéw“
of the Applicant’s stability analysis for the nucleaf
island. The staff reviewed'the maximum horizontal
seismic forces and maximum friction forcés below the
basémeﬁt. This table summarizes those seismic
reactions corresponding to the earlier mentioned lower
bound best estimate‘and'upper bound analyses.

Based on this table which indicates that
the maximum friction force results in about 117.kips.
Sorry. i’m checking with John.

DR. MA: Yes.

MR. TEGELER: Okay. Results in a maximum
friction forée of approximately 116-117 kips. The
staff concludes that the nuclear island will not slide
during the SOC because of the friction forces 1is
greater than the inertial force. Next slide please.
Slide 27.

The maximum dynamic bearing pressure on
the soil for the nuclear island, the rad wasté annex
and turbine buildings, are 18, 1.7, 7.2 and 2.54 ksf,

respectively, during the SOC. The minimum factor of
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safety with:feepect‘to a failure'Of the aynamic'sofl
bearing capacity' during the' SOé is 2.34 which..is
equivalent to 42 kef/the demand of 17.95 ksf.v‘Next
slide please.

In summary with respect to the seismie

'design parameters, the Applicant adeduately'developed

the seismic design parameters and hes met the
applicable regulatory requirements. With respect to
the seismic systems analysis, the Applicant adequately
performed the site specific, 2-D SSI analysis for the
purpose of determining the maximum seismic demands and
has met the applicable regulatory requirements. The
staff’s evaluation of in-structure response which is
as we mentioned earlier will be done ‘as part of the
SCOL review.

With respect to the foundation analyses,
the Applicant has demonstrated.that the mud mat and
waterproofing membrane are aaequate and that the
nuclear island foundation is stable during a safe
shutdown earthquake event. ThevApplicant’s-propOSed
mud mat and waterproofing membrane design meet the
applicable regulaﬁory requirements.

I think this concludes unless you have
further questions.

JUDGE BOLLWERK: Any questions from either
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of the Board‘members on this?

(No yerbal responée.)

All right. Then:we can mové onto the next
portion of the presentation which is the environmental
review.

MR. ARAGUAS: AVBefore we move, I Jjust
wanted to make a clarification.

JUDGE BOLLWERK: All right.

MR. ARAGUAS: There was a question tha£
was asked as part of Don’s presentation earlier with
respect to demonstrating completion of the ITAAC as
being prerequisites to future construction activities
and I wanted to clarify that the completion of the
ITAACs are not prerequisites of future construction
activifies. So to clarify that, they would do the
tests as they do the construction activities, but the
submission of a notification stating to the staff that
the report has been done that documents this would not
need to be done prior to continuing their construction
activities.

JUDGE BOLLWERK: Having said that, as you
mentioned before, anything they do relative to the LWA
is at risk, for any construction they do, if it turns
out late or not to be acceptable to the staff.

MR. ARAGUAS: That’s correct and 1f the
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staff inspects the ITAACﬁand determines that they
didn‘t meet the ITAAC I mean the risk is to the

Applicant.

JUDGE BOﬁLWERK: I take it if the ITAAC,

if the report, is given to you soon after the fill is

put in T take it it’s something you're going to review

and indicate to them.whether it’s acceptable or do you
simply hold it until the end?

MR. ARAGUAS: I’ll téy and answer this to
the best of my ability. I'm not very ﬁamiiiar with the
inspection progrém that’s set forth, but it is my
understanding that the Sﬁéff is not intending to
inspect every ITAAC closure and look at every single
report. So whether or not we wquld look at that
specific report for that ITAAC I can’t speak to.

JUDGE BOLLWERK: I guess, doesn’t that put

the Applicant at some risk that they may not want to

- be at. If they ask you to review the report and sign

off on the ITAAC before they can continue the
construction wouldn’'t you want to do that? Maybe not.
Mr. Moore, I don’t know if you have anything you want
to say about that.

MR. MOORE: I'm not the right person to
answer that question.

JUDGE BOLLWERK: All right. Well, maybe
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that’'s an,intefestingAprocedural queétiohj I.have no
idea.

JUDGE TRIKOUROS: 1I‘m not sure that I
heard cdrrectlyk Staff is saying that if askgd to
review and sign off on that ITAAC before Construcﬁiop
they might not. Is that what you‘re --

MR. ARAGUAS: Well, again, I'm not very
familiar with the iﬁspection program that we have
goingvforward; but I don't>think it’s necessarily a
submiséion or a report. I think it‘s tﬁat thgy-submit
a notification to the staff that states that they have
completed the ITAAC and that a report exists such that
when the -staff comes and does its inspection
activities they have that opportunity to look at that
report to verify that the ITAAC had been met. Whether
or not that specific report would be looked at, I
can’t speak to.

JUDGE BOLLWERK: It is what it is I guess.

" All right.

MR. MOULDING: Let me just a brief
clarification.

JUDGE BOLLWERK: Sure.

MR. MOULDING: The staff does review every
ITAAC to determine that the ITAAC has been closed.

But as Mr. Araguas said, the inspection of each ITAAC
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&epends on the‘détailé'of'the.inspectidn prégram and
I'm not sure we know ali the.détails éf that at this:
boint. ) |

JUDGE BOLLWERK: So what you’'re saying is
there’s a difference between checkipg the box that'the~
report actually exists and then reviewing.the report
and seeing that it really .is- adequate.

MR. MOULDING: I believe that is the
distinction, Your Honor.

JUDGE BOLLWERK: And - the inspection
process 1s where the report is actually reviewed for
adequacy.

MR. MOULDING: Yes sir.

JUDGE BOLLWERK: All right. Thank you.

Any other question with respect to this
part of it?

(No verbal response.)

Thank you, sir, for the clarification.
Let’s then move on to the environmental review.

MR. NOTICH: Thank vyou. This is Mark
Notich and I am again the staff’s Environmental
Project Manager for the Environmental Review of the
Plant Vogtle Early Site Permit Application.

The Board requested a presentation that

discusses the seismic evaluation performed for the

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




10

11

12

13

14
15
16
17
18
19
20
21
22
23
24

25

M-2363

" plant Vogtle ESP and that the presentation should have’

an en?ironmeﬂﬁal perspective. Next slide. Thank you.

This is slidé three. NEPA’évreQiéws focus
on the impact of the p;oposed action on the
envirénment. ‘By_gonﬁrast ——-I’mjsorry.  For the plant
Vogtle ESP, the staff focused oh the‘botential impacts
that construction and operation of two reactors and
associated facilities based on the AP1000 design and
would have on the site and the surrounding
environment. By contrast, seismic analysis 1is a
safety review focused on the potential impact of the
environment on the proposed facility. Next slide
please.

This is slide four. The staff used NUREG
1555, the Environmental Standard Review Plan, as a
basis to perform the environmental review for the
plant Vogtle ESP. The ESRP does not contain guidance
for environmental review of seismic information.
Instead the ESRP 'in Section 2:6 guides the
environmental staff to refer seismological analysis
and evaluations to the SER or the SSER. The staff
followed this instruction in preparing the final EIS
for the Vogtle ESP.

JUDGE BOLLWERK: All right. Thank you

very much. Appreciate the input. All right. Any
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Board questions for. the staff panel in terms of phé

seismic evaluation? Anythiﬂg‘furthé;?_
(No verbal response.). -

Mr. Moore, let me turn to you and see if

you have anything further_you.wantéd to. say relative

to what .you heard during the ,preseﬁﬁation.bby' the -
Staff.

MR. MOORE: No, I do not.

JUDGE BOLLWERK: All right. .Anythj;ng

further the staff wants to make the Board aware of

relative to the seismic evaluation? Anyone-?

(No verbal response.)

All right. Then we thank you very much.
This was an important issue. Seismic is always a
question and while we know you spent some time before
the advisory committee on reéctor safeguards on this
subject, we thought it was a matter that we ought to
be taking a look at as well. I think the overview
you’‘ve given us and the presentation and the détail
you’vé gone into has given the Board a fairly good
sense of what'occurred here, what the issues‘were and
how they’ve been resolved in terms of the staff’s
analysis as well as the input from the Applicant and
I think we very much appreciate the effort you’ve put

into this. And thank you for the information and for
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_your service to the Board, all of you. Thank'you..

‘All right. At this poiﬁt, it’s about 12:15"
p.m. Unless the parties have another approach, what
we would propose to do I think is to pfoceed on and

try to get in the last two presentations rather than

’ going'and.takihg'a lunch break if that’s acceptable to

you all. All right?

{No verbal response.)

Then let’s go ahead and move to the
presentation on severe accident mitigation design
alternatives and this is a staff panel.

MR. MOULDING: Would it be okay to take a
brief; maybe a five minute break?

JUDGE BOLLWERK: Yes; we can. Absolutely.
Why don’t -- Five minutes? Ten?

MR. MOULDING: Perhaps ten.

JUDGE BOLLWERK: Let’'s say a ten minute
break then and we’ll come back and sﬁart with that
p:esentation. Off the record.

(Whereupon, a short recess was taken.)

JUDGE BOLLWERK: All right.. Let’s go»
ahead and go on the record then please. We are back
from the break and we’re going to start with thg -- We
have two presentations left, the first one dealing

with severe accident mitigation design alternatives or
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SAMDAS as'ﬁhey’re often iéferred to and I believe-

:we’Ve;got the witnesses. “Why don’t you’go-aheadfand
present the witnesses and I“think.we”haveVoné exhibit.

‘we need to get into evidenée,

MR.iMARTIN: Thank you, Your Hohor. I

will introduce the witnesses one more time. I think

we’ve met them both. On the left is Mark Notich and

next to him is James Ramsdell.

dUDGE BOLLWERK: Okay..’ Thank you,
gentlemen; You both wére sworn previoﬁsly and you
remain under oath.

MR. MARTIN: We have one exhibit for this

.presentation. It’'s Exhibit NRC000066, Staff

Presentation.'é, Severe Accident 'Mitigation. Design
Alternativesf
JUDGE BOLLWERK: Ali ~right. And. the
record should reflect that Exhibit NRC000066 as
described by counsel is marked for identification.
{Whereupon, the document
referred to Qas marked as
Exhibit NRCO00066-MA-BDO1 for
identification.)
MR. MARTIN: And the staff would like to
move to have this exhibit admitted as evidence.

JUDGE BOLLWERK: Any objections?
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MS. SUTTON}"NO objection.
JUDGE, “BOT:,LWERK: Thank you. Exhibit '
NRC000066 is admitted:intd evidence.
(The document referred to
having been previously marked
for identification as Exhibit
NRCO00066-MA-BDO1, was received
in eVidence.)
And T believe.at this point we’'re reaéy
for the panel’s presentation on SAMDAS.
MR. RAMSDELLEA If you can move to slide 3
please. Yes.

This slide is here just as an introduction

. SAMDAs and as an explanation of why and how SAMDAs got

into the environmental review. I don’'t .think it
requires a lot of more discussion. Environmental
Standard Review Plan 7.3 provides ESP applicants with
an opportunity to address SAMDAs or SAMAs. Southern
in its ESP application for the Vogtle site chose to
include a SAMDA analysis in its environmental report.
Therefore the staff included a SAMDA analysis in EIS.

This is the éirst time that a SAMA or
SAMDA analysis has been included an ESP EIS. The
previous three were based on a plant parameter

envelope that encompassed several reactors and
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thereforé, SAMDA analysis Wés‘notvappropriate. ‘The-
next slide please. It will be slide 4.

JUDGE TRIKOUROS: Could I ask you just one
question? |

MR. RAMSDELL: Yes.’

JUDGE TRIKOURQS: ‘You referred to both
SAMDAs‘and SAMAs and there is a distinction. ‘Ccould
yvou explain that to us please?

7 MR. RAMSDELL: A éAMDA is -a design
alternative. A SAMA 1is a more generic alternative
that includes procedural and training alternatives,
that in general would be most appropriately evaluated
near the time of fuel loading when the plant has been
constructed and the proceduresbare being developed
father than some eight or ten years priér to the
development of procedures.

JUDGE TRIKOQOUROS: Okay. Thank you.

MR. RAMSDELL: The Vogtle ESP application
cites Revision 15 of the APlQOO design. It’'s a
certified design. Design ce&tification is
incorporated or part of Appendix D of 10 CFR Part 52.
Paragraph VI(B) (7) of Appendix D states that SAMDA
issues are resolved "for plants referencing this
appendix whose gsite parameters are within those

specified in a severe accident mitigation design
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alterndtive’s evaluation.” . This. in essence where

we’'re going, where the staff is going, in its SAMDA

review.

The question is are the site parametérs at
the Vogtle.site within those considered in tﬁe SAMDA
review conducted during design certification. The
next three slides will talk a little bit about what
was done in the design certification review. We’il
talk then aboué what the staff has done. Next slide.
This is élide 5. All right.

The AP1000 SAMDA evaluation was -evaluated
by staff in NUREG 1793 Chapter 19. The staff looked
at the probabilistic risk assessment provided by
Westinghouse for the AP1000. It looked at the way in
which Westinghouse went from a list of the order of
100 or more potential design alternatives and narrowed
it down to 16. It looked then -- I guess 14 of the

design alternatives identified by Westinghouse. Two

~added by the staff.

It then looked at the results of the
uncertainty analysis conducted previously'for thebAP—
600 and finally it looked at the potential benefits
from reducing or implementing these design
alternatives. The results of the staff review were

documented 1in an environmental assessment that
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éccompanied thgtdesign ceré%ficatiqn.rﬁlel If you go
to the nex£ élidé ﬁleasel_ It;s slide 6.

In that enVi;onmental assessment, the
staff included the folléwing conclusions. First, that
none of the potential deéign modiﬁications evaluated
are justified on the basis of cost benefit
considerations:. It also conqluded that it ié unlikely
that any other design changes would be justified in
the future based on the basis of person-rem exposure
because the core damage fréquencies are very low based
on an absolute scale;

And then finally on the next slide, it’'s
slide 7, the staff included in its findings that the
evaluation that it had performed provides reasonable
assurance that there are no additional SAMDAs beyond
those currently incorporated into the AP1000 design
which are cost beneficial whether considered at the
time of approval of'the AP1000 design certification or
in connection with the licensing of a future facility
referencing the AP1000 design certification where the
plant referencing this appendix is located on a site
whose site parameters are within those specified in
Appendix 1B of the AP1000 design control document.

These issues are considered resolved for the AP1000

design.
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JUDGE BOLLWERK;"Jusf one question”’ Could
you give us just for the record if you could a éouple
of examples of the sort bf SAMDAS that were looked ét
relative to ;he AP1000?

MR._RAMSDELL: No.

JUDGE BOLLWERK: No. All right.- Then
we’'ll --

MR. RAMSDELL: I might be‘able to think of
something but not right off the top of my head.

JUDGE BOLLWERK: All right.

MR. RAMSDELL: The next slide please.
Slide 8.

‘The staff in preparing the EIS reviewed or
attempted to determine whether the site parameters or
the site was within the bounds of the generic site
COnsidered in the AP1000 design cert;fication review.
It’s not easy. It was not easy because the slight
parameters that are involved in the SAMDA analysis
include a year of meteorological data for parameters.
That’s about 35,000 numbers. Economic adjustment
values for a variety of locations. Population at 160
sectors, so forth. So the staff decided that the site
specific'information that is most appropriate for us
in determining whether the Vogtle site is bounded by

the generic site were the person-rem per reactor year
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.and'the'bffsite ecOﬁémic’Costs of a cost risk in

- dollars per reactor year. These are the values thqt

are included among  the risks that. are used to

. determine the maximum or the total risk of_the severe

. accident. Appendix Bl of the APlOOQ DCD includes

theée numbers for the generic evaluation.

Next slide is slide 9. It includeé a
cqmparison of the Vogtle site specific valﬁes based on
the - severe accident - andlysis thaﬁ was discuésed
earlier and compares those with the DCD vaiues. In
all cases, the Vogtle site specific numbers are lower
than the generic values included within the design
control document, Appendix Bl table. Therefore, the
staff concludes that the Vogtle éite is in fact
bounded by the generic site considered previously and
that therefore the issues related to SAMDA are
resolved for an AP1000 at the Vogtle site Revision 15.

JUDGE BOLLWERK: Based on Revision 15 to
the DCD, right?

MR. RAMSDELL: Yes.

JUDGE BOLLWERK: All right.

MR. RAMSDELL: The conclusions are in
slide 10. Yes. Are there any questions?
JUDGE TRIKOUROS: This is always

interesting, these types of analyses, because I mean
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the conclusion is that you shouldn’t spend more thén
$30,600l The numbers are on your-slider but I’m.just:
approximating. |

| MR. RAMSDELL: Right.

JUDGE TRIKOURds: Something like $30,000.
Any‘modification that costs more than $30,000 shquld'
not be done. You know  that really has no meaning.
Basically it says that you couldn’t possibly come up
with any change to the plant.

MR. RAMSDELL: You can’t even talk about
it always.

JUDGE TRIKOUROS: Right, and that would
include any procedural change for that matter, you
know, be the $30,000. It would be very difficult to
develop and implement procedures for $30,000.

MR. RAMSDELL: In respect to procedures,
the procedures do not exist. What we are asking
applicants to do at the COL.stage is to provide an
assurance that procedures as they are developed will
be based on risk information that is available within
the probabilistic risk‘assessment and that we ask that
they provide us a time schedule when thoée procedures
will be developed.

JUDGE TRIKOUROS: But the probabilistic

risk assessment assumed procedural actions in
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determining its results. So I éssume there Qés somer
set of guidelines that they had, some brocedufal
guidelines. Does the staff feel comfo;tablé with

these numbers or is it realiy in a situation where the

DCD -- Does the staff feel comfortable with these

numbers?

MR. RAMSDELL: . Yes. If you compare the
numbérs for core démage frequency of the AP1000 with
the core damage frequency of current generation plants
you understand why these numbers are down in the
$30,000 range rather than the $300,000 or $3 million
range. If you go to license renewal, you’'re seeing
numbers in those ranges. This plant was designed
following the probabilistic risk assessments of the
existing the plants and a large number of the design

alternatives that would be considered: in a current

.generation plant have already been included within

AR VSN

this design.
JUDGE BOLLWERK: Judge Jackson, do you
have any questions?
(No verbal response.)
No. Anything further, Judge Trikouros?
JUDGE TRIKOUROS: -No.
JUDGE BOLLWERK: All right. Then thank

you very much, gentlemen. We appreciate your service

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




10

11

12

13

14
15
16
17
18
19
20

21

22

23

24

25

M-2375
to the Board and1thé'informati5n you‘pr5Vided. Thank
youl | |

All right. I think we’'re down to dur last
topicf The AP1000 Design Certification Revisions.

MR. MARTIN: The staff would like to
request_Mr.‘Ramsdell'staying on for this presentation
as well. He Qasn’t originally on the witness list;

but if the Applicant has no objection, we think he may

be able to provide extra detail.

MS. SUTTON: We have no objéction.

MR. MARTIN: All right. Thank you.

JUDGE BOLLWERK: Then why don’t you go
ahead and introduce the panel you’re going to have for
this presentation then.

MR. MARTIN: I was just notified that they
wogld. also like to have Mr. Tegeler up there to
discuss any differences for the safety aspect of the
revisions if the Applicant has no objection.

MS. SUTTON: Again, no objection.

MR. MARTIN: Thank you very much.

JUDGE BOLLWERK: So let’'s go ahead and
introduce the panel then for the court reporter’s
benefit as well as ours.

MR. MARTIN: Okay. Starting from the left

again we have Mr. Mark Notich and then James Van
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 M—2376,-
Ramédeli:and'then ChfiSfiaanraguasgahd Bref Teéelefﬂv*
 JUDGE éoLLWERK: Allirigh£; 
MR. MARTIN: 'And_then'Wé_hayé'oné exﬁib}f
for th}s preséntationi |
JUDGE'BOﬁLWERK; All these gentlemen hévé
beén_bré&iously_sWorn. Gentlemen, you remain under
oath.
MR. MARTIN: We have NRC000069 which is

Staff Presentation 11, AP1000 Design Certification

_Revisions.

JUDGE BOLLWERK: All right. The record‘
should reflect that Exhibit NRC0O00069 is marked for
identification. |

(Whereupon, the = document
referred to was marked as
~Exhibit NRC000069-MA-BD0Ol for
identification.)

MR. MARTIN: The staff would now like to

"move to have this admitted as evidence.

JUDGE BOLLWERK:  Any objections?
(No verbal response.)
JUDGE BOLLWERK: ‘Hearing none, then
Exhibit NRCO000069 ié admitted into evidence.
(The document referred to

having been previously marked
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der1idénti£icatibn;gstxhibiﬁ”
NRCOOOOé9—MAfBDdi!gwas_reééived'

- in evidence.) o ;

JUDGE 3oLLwERK:- All right. And then at
this‘péint I beiieve’we ére'ready ﬁor.tﬂe presentatipn
then . | —

MR; ARAGUAS : kWeAcan move to the next
slide.

fhis slide I just wanted to cover a little
bit of background about what was submitted to the
staff; The Site Safety Analysis Report ‘Rev 0 that
came in August 2006 for the Early Site Permit
Appliéation for ﬁhe Vogtle site was based on Revision
15 Gf the AP1000 Design Certification document. All
subsequent. revisions to the Site Safety Analysis
Report were based on Revision 15 of the AP1000 DCD.

In August ofv2007, the Applicant submitted
its Limit of Work Authorization Request and that also
referenced the»APlOOO_ReV 15 DCD. The Final Safety
Evaluation ﬁeport for the ESP and the LWAvat'the
Vogtle sité is based on again Revision 15 of the DCD.
Next slide.

I just wanted to provide some context to

the ESP safety review. For the safety review of the

ESP application, the staff does rely on a very limited
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set bf design informatién. 'Thosg values that the
staff used or relied on have beén incorporaped'into or
are broposed to go into the permit. But the
clarification is thét issuance of an ESP that
referénces a certifiea design does not indicated NRC

approval of the site for that specific design. That

‘review is done at the COL stage. Next slide.

Now let me a little context with respect
to the LWA review which is a little bit different.
With respect to the LWA an applicant must submit a
description of the activities being reguested under
the limited work authorization in. addition to the
pertinent design and construction information related
to those activities. Since design information is
required 1in an LWA to support the' requested
activities, an applicant must either incorporate by
reference a certified design or furnish design details
for review under.an LWA. Granting of the LWA by the
NRC approves the requested.activities under the LWA as
well as that specific design information that were
within the scope of those LWA aétivities and for the
Vogtle LWA request, SMC again has incorporated by
reference the applicable portions of the AP1000 DCD.
Next slide.

In summary, just to go and address the
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Board’s question with respect to impacts regarding any

changes and sort by design, for the .ESP the staff is

-aware that the accident source term pfoposed in

Re&ision 16 of the AP1000 DCDrhas changed from that
that was looked at with respect to Revision 15 and.
this is just one example. : Beéause the Applicant
referenced Revision 15 to‘thé DCD, chaﬁges in design
that occur in Revision 16 and Revision 17 and any
subsequent revisions are not considered in the staff’'s
safety review.

Currently, the staff 1s proposing ' to
include the AP1000 Revision 15 accident source term as
a set of bounding parameters in the ESP. So at the
COL stages, any differences between those source term
would need to be reviewed and resolved at the COL
stage. Next slide.

| Now with respect to the LWA as -Bret
discussed earlier, the basis for the LWA approval will
not be impacted unless there is a major change in the
footprint -of the nuclear island base mat. Any
moderate changes in the structural design will not
invalidate the basis for the LWA approval. Any
incapabilities between the design information approved
in an LWA and design information submitted in a COL

application would need to be reviewed at the COL stage
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"and as I mentioned earlier any activities undertéken'
.under an LWA are undertaken entirely at the risk of "

the Applicant, namely that the COL or CP may not be

approved where the design ultimately selected 1is
incapéble with ﬁhe LWA cénstruction.

L‘TUDGE BQLLWERK:' And I take it just going
back fof é second to slide 6 and I believe your last
point that at this point>the Applicant when. they
actually adopt or Revision 17 for instance we heard
some counsel saying vesterday that, it’s sometime in
May, Rev 17. At that point, the staff would begin an
active review of Re& 17 relative to the combined
license application.

MR. ARAGUAS: That’'s my understanding.

JUDGE BOLLWERK: Obviously, you're aware
of the revision already.

MR. ARAGUAS: Right.

JUDGE BOLLWERK: That’'s public record for
the most part. All right.

JUDGE TRIKOUROS: Well, the one thing that
is clear then is that no COL will be issued until all
revisions of the DCD ér.the latest revisions of the
DCD are incorporated into the COL application reviewed
by the staff.

MR. ARAGUAS: That’'s absolutely correct.
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JUDGE BOLLWERK: " Unless the Applicant
chooses.not to incorporate the revision. Correct? In
other words if fof_wha&ever reason Southern or some
other applicant decidéd "All right. Things aré moving
along. We’re going to stop at 17" even though.there’s
18, 19 and 20 they can do that subject to whatever
concerns the staff might havé.

MR. ARAGUAS: They could do that. But
again they wouldn’'t have the level of the finality on
Ehose differences that wouid be resolved under rule-
making: So, for example, if there was some change
that would certify that didn’t céincide with one of
the previous versions that would be treat;d as I guess
sort of custom'design and we would read it separately.

JUDGE BOLLWERK: All right. Thank vyou.
I think we were then about to go to slide 8. I'm
sSorry. . Siide 9.

MR. NOTICH: Ckay. Agéin, I am Mark
Notich. I'm the staff’s Environmental Projeét
Manager. Slide 9. Thank you.

Part 3 of Southern’s Application for Early
Site Permit at the Plant Vogtle site submitted to the
staff in August of 2006 contained a Rev 0 of the

Environmental Report. Page 1.2 of the ER stated that

Southern has selected the AP1000 and that the NRC has
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approvéd the.désignlcontrol dngment for the AElOOO.
At the time of submittal‘of the»ER and Rev
0, we approved a. DCD for>the‘APlOOvaas Rev 15 and
likewise a Revision 1 on November 2006 and Revision 2
submittea in April 2007 of the ER and were both based
on Rév 15 of the AP1000 DCD. Subsequent in revisions
to the Plant Vogtle ESP abpliéation did. not include
revisions to the ER. So subsequently the Final
Environmental Impact Statement for an Early Site
Permit at the Plant Vogtle Electric Generating Site or
the FEIS is based on Revision 15 of the AP1000 DCD.
Next slide please. Thank you. This is now slide 10.
This slide shows --the Rev 15 design
parameters that the staff used iﬁ détermining their
impact characterizations. A detail 1listing of the
actual parameters is contained in Appeﬁdix i of the
Final EIS.r Next,sliderpléasé.
Southern submitted commits bn the Draft
EIS in closure one entitled "Néw Information and
Substantive Comments Of a Letter® dated December 26,
2007. In a limited number of subject matter areas,
Southern’s comments contained new information that was
based on design parameters proposed in Rev 16 of the
DCD amendments under staff consideration in a separate

DCD review process.
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As this inﬁormafidﬁ-was squitted by the
Applicant, Ehé‘staff believed that it was important to
assess how it would aﬁfect.the sfafffs“analysié'of the
parameters in Rev 15. Accordinély, ‘the staff
responded to the comments in Appendix E of the Final
EIS and revised éoftioné of the FEIS ﬁo 'provide
additional analyses based‘on the new informatién. In
particular, sections of the FEIS that were revised
include 3.2, Plant Description; 5.2, Me;eorology énd
Air Quélity; 5.3 Water Related Impacts; 5.4,
Ecologiéal Impact; 6.2, Transportation Impacts; 7.3,
Water Use and Quality; and 7.5, Aquatic Ecosystem.
Next slide please.

The staff’s analysis of the new

‘information provided in Southern’s December 26

letter focused on information that could potentially
affect the analysis of impacts. The staff reviewed
new information on the ciréulating water, wéter system
use, final. effluent discharge, auxiliary Dboiler
emissions,‘ additional diesel géneratérs, fuel
irradiation levels and surface water system usage.
Next slide please.

There were values directly dependent on a
design parameter. The staff analyzed how a Rev 16

change would affect the impacts analyzed for Rev 15.
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The stéff detérminea.that tﬁe newvihformétiqh pro§ided
by Southern wdﬁld not affect the impact éonclﬁsions‘
stated in the FEiS. Changes in-parameter values in
the aesign ultimately selected. for the combined
license application and would be considered éé new and
potentially significént information for staff review
af the combined license stage.

For instance, with regards to Rev 17, it
is under staff review in a seﬁarate AP1000 design
amendment process. Design changes associated with Rev
17 do not need to be considered in the ESP
environmental review because any significant changes
from the parameters evaluated in the ESP and would
have to be considered as part of the COL stage
environmental review.

JUDGE BOLLWERK: All right. Let me ask a
brocedural question and then we’ll see if any of the
Board members have questions. You mentioned it sounds
like with respect to at least Rev 16 that in terms of
the environmental side you actually did look at the
revision and make soﬁe analysis based on the revision
given the comments you received.

MR. NOTICH: Yes sir.

JUDGE BOLLWERK:- So I take it at least

from staff’'s perspective going forward that analysis
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and those revisions for the COL process assuming that

the ESP were to be granted would be basically cuttoff,

There is no further analysis.thatfs going'to be done

relatiye to Rev 16.

MR. NOTICH: The ESP as I've stated is
based on Rev 15. When the hext revision of.the DCD is
épproved by the staff, that is the data that the staff
would look at to see if there was anything new. If
there is anything new, then the staff would make a
determination.if it was éignificant.‘ Then the staff
would look at their impact characterizations at that
time.

-JUDGE BOLLWERK: Right. But if you've

. already analyzed Rev 16 then obviously I guess it

follows that it’s not going to be significant change
since you‘ve already looked at it once.

MR. NOTICH: Right. Yes sir.

JUDGE BOLLWERK: Okay. Let’s move on then
to Rev 17 which was two scenarios. One.is let’s éay
that you look at Rev 17 and decide there are -- And
the Applicant in theory in May or sometime thereafter
is going to adopt that revision. When you look at
that you decide there are no significant informational
changes. What in terms of the process do you do? Do

you issue a letter? Do you issue an environmental
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assessment? . Do vyou issue or 'suéplement the
environmental impact statement? You don’t do anything

because in theory there is no significant information

and you don’t have to say boo. Procedurally, how is

that handled?

And again the assumption here just so
we're clear on the hypothetical is that you look at it
and you decide there’s no new significant information.
What do you need to do?

MR. RAMSDELL: At‘ the COL stage, we will
issue an EIS. In that EIS, we will address each issue
that we addressed previously.- In the cases where
there is new information, we will make a determination
whether. the information  is significant or
insignificént. If it’s not significant, then we will
adopt the conclusions of the EIS at the ESP stage. If
it’s significant, we will go on with a detailed
analysis at that point..

JUDGE BOLLWERK: For the COL there is
going to be a document that looks something like this
document which is the Final Environmental Impact
Statement.

MR. RAMSDELL: That is correct.

JUDGE BOLLWERK: And basically you will go

through the same "subcategories that you had and

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

M-2387
igaicate whéther\there were any significant Chanées}
"MR. RAMSDELL: That is correct. .
JUDGE BOLLWERK: For each one of the items
thaﬁ is in here.

MR.. RAMSDELL: Yes sir.

'MR. MOULDING: This is Patrick Mouldirng

for the staff. Let me briefly clarify part of what

thé staff witness had been sayingz Part of the
process of the COL stage 1is that the applicant is’
responsible for- identifying new and significant
information and that’s the information that would be
submitted to the staff.

As Mr. Notich and Mr. Ramsdell have
indicated, the staff’'s intention for a COL referencing
an early site permit is that there would be a
supplement to the Fiﬁal EIS that would address
significant new information and I believe that’s what
Mr. Notich is referring to. 1It’s considered to be a
supplement to the Early Site Permit Final
Environmental Impact Statement. That is the
procedural posture that the staff is using.

JUDGE BOLLWERK: So what that will be is
a supplement to this document which deals with the ESP
not necessarily a new EIS for the COL.

MR. MOULDING: That’s correct, Your Honor.
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.~ It’s not considered to be a separate, sole COL

document. But it is an environmental impact statement
that’'s supplement to the Early. Site Permit Final

Environmental Impact Statement and as Mr. Ramsdell it

.would address significant new information in any of

the'fesource areas analyied for.the eériy site permit.

JUDGE BOLLWERK: All right. So then again
anyﬁhing' that comes up that’s new or significant
relative to environmental impacts 1s going to be in a
supplement to this document. It’s not in a separate
EIS dealing with the COL.

MR. MOULDING: Just to be clear, I wanted
to make sure that was new and significant information.
The supplement to the Final EIS would not discuss all
new information, but information that was detefmined
to be new and significant.

JUDGE BOLLWERK: All right. 2And would
that supplement be issued in draft with public
comments.

| MR. NOTICH: Yes sir. Yes, it will be
issued in draft, made available for public comments.
There would be a public comment meeting probably in
this room and then the staff --

JUDGE BOLLWERK: Maybe a little bit better

sound system.
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- MR. NOTICH: - Right. And upon the staff’s

_assessment of those comments: and responses, the éﬁaff

vwill_then‘issue-the-Final EIS.

JUDGE BOLLWERK: All right. And let me go
back»to one other qﬁestion I asked; Let’s say . that
you- looked at whatever the Applicant- -submitted. You

said first the Applicant will submit an environmental

report or a supplement to their environmental report.

MR. NOTICH: Right.

JUDGE BOLLWERK : Identifying'anythipg’thaﬁ
they believe is significant and new. Is that right?

MR. NOTICH: Correct.

(Off ﬁhe record comments.)

JﬁDGE BOLLWERK : and if you were to
determine there was nothing new and significant, let’s
say the Applicant took that position ahd you agreed
with it, what would you do?

MR. NOTICH: We would still issue a Draft
Supplemental EIS which details that the staff loocked
for new information in each one of the subject areas
and that if none was found then that iséﬁe resolved.

JUDGE BOLLWERK: Okay. So there‘will be
some document called Supplement.

MR. NOTICH: Yes sir.

JUDGE BOLLWERK: Which identifies and
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analyzes new and significant information or says,

"We’ve looked at all these different areés. We've
looked at what the Applicant sent us. We've just
decided there’s nothing." I take that would go out

for comment as well;

MR. NOTICH: Yes sir.

JUDGE BOLLWERK: So if:a member of the -
public disagreed they could say, "No, we think you
missed this." Then you would haﬁe to analyze that in
the Final.

MR. NOTICH: Yes sir.

JUDGE BOLLWERK: Thank you. That's very
helpfulAih terms of understanding the process.

MR. NOTICH: Sure.

JUDGE BOLLWERK: All right. Leﬁ me turn
to Judge Trikouros then.

JUDGE TRIKOUROS: . Okay. Let me go back a

little bit to page six of the presentation. The last

bullet, it’s basically saying that the COL applicant
has to demonstrate that the accident doses, "the value
of the ESP are bounded by those of the chosen design.®
MR. ARAGUAS: That’'s correct.
JUDGE TRIKOUROS: Why is that not a COL
action item or a permit condition?

MR. ARAGUAS: Are you saying why don’'t
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have a permit condition fér it?
JUDGE TRIKOUROS: Where is that document?
in other wordé, this is a bullet in a presentation.
MR. ARAGUAS: Right.
JUDGE TRIKOUROS? Is .that a documented
requirement as a COL action item?

MR. ARAGUAS: This promulgates at the

' permit condition that we talked about yesterday. If

you recall the permit condition.that I had on.thé --

JUDGE TRIKOUROS: No, remind me. Thére is
a permit condition that covers thisf That's what I'm
getting at.

MR. ARAGUAS: There is a permit condition

that addresses the idea that if an applicant

references a certified design that they don’t need to
actually demonstrate that the source term that were
imposed on the permit are bounded by the_source term
on the design, but that they only need to demonstrate
that if the design Chi over Qs bound the site Chi over
Qs that would be sufficient enough to demonstrate that
the doses were met. That was the intenﬁ of the permit
condition.

JUDGE TRIKOUROS: That’s the permit
condition.

MR. ARAGUAS: That'’'s the permit condition.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

M-2392

JUDGE TRIKOUROS:. Thaﬁfyog’re referripg

to.
 MR. ARAGUAS: Correct.

JUDGE TRIKOUROS: That's ﬁine. I juét
wanted to make sure of thati | |

MR. ARAGUAS: Okay.

JUDGE TRIKOUROS: ~ And I have just one
other.

MR. ARAGUAS: Absolﬁtély.

JUDGE TRIKOUROS: It seems as if the new
information associatéd with Rev 16 you7Ve taken pains
to make sure that your FEIS covers that information so

when it occurs that the COL is updated to include

these later revisions you’d be able to say fairly

comfortably that there’s no need to modify the FEIS
because you’ve covered that information already.

MR. ARAGUAS: Let me just interrupt you if
I may. The analysis that was done as I understand it
and you can chime in after I‘m done for the FEIS was

not on the staff’s -- Let me start over again. The

staff is supposed to review the application at hand

and the application at hand references Rev 15. That's
for both the safety and the environmental.
The reason for the review of those

specific issues associated with Rev 16 that was done
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on the{FEIS‘was ﬁeceSsi#aﬁed thfbugh ﬁhe.cOmménté'tﬁat
‘werevsquitted by Sdﬁ?hérn. | |

| J;‘JDGE, EPR:.C'KGUROS':, ‘I"ur'lcigr'_s‘tand; : It's a
Verybconﬁenient.situa#ion in Ehévsense that now the
FEIS is cur'.ren-t_ to Rex} 16. | | - )

J‘UDGEABOALLW»ERK: At léast in p,ar;:A anyway .
JUDGE TRIKOUROS: AT 1eé_st in part, right.
Correct. So thé question that»I have is was there any
application o% that tobthQ'SER. In other words, if I
ask the same quéstions on the SER that were aéked on

the EIS, will there be a separate SER entirely for the

COL -rather than avsupplemént_to an ESP SER?

' MR. ARAGUAS: There would be a separate

SER for the COL. That’'s correct.

JUDGE TRIKOUROS: On the safety side,
there'will be an_entirely new document and it will --

MR. ARAGUAS: An entirely new document on
the safeﬁy side. |

JUDGE TRIKOUROS: And that’s why there was
no effort to factor in any of the information on the
safety side. |

MR. ARAGUAS: Correct.

JUDGE BOLLWERK: We still have one -- Yes.

MR. MOULDING: CanvI add something briefly

to what Mr. Araguas sald earlier? Judge Trikouros,
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you asked about a specific scenario about the

v-demonstratiOn that accident doses evaluated at the ESP

are bounded by-those of thé chosen design and I just
wanted to point:to tﬁe overarching regulation that
governs how that comparison 1is doﬁe is in 52.79(b)
which discusses‘what occurs at the combiped license
§tage for a combined license application referencing’
in the ESP and one of the things iﬁ mentions is that
the final safety analysis report, again this is for a
COL application, must either include or incorporate by
reference the early site permit site safety analysis
report and must contain in addition to the information
and analyses cherwise required information sufficient
to demonstrate that the design of the facility falls
within the site characteristics and design parameters
specified in the early site permit. So that’s a part
of the general (Inaudible) on that comparison.

JUDGE BOLLWERK: I think you faded out
there at the end.

JUDGE TRIKOUROS: Okay. For the Final SER
we’'ll fill in all the sections that weren’t in the SER
for the ESP, but the sections that were ESP sections
will be included in that SER. So it would be one
Final SER that’s complete.

MR. MOULDING: Sorry. What I was reading

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




- 10

11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

M-2395
froﬁ there is that site safety analysis report, in
other words, this is tﬁe contents of the‘Applicant’é
application. We;ré not talking 'ébout the safety
evaiuation report frOm‘the staﬁf, rather the contenté,
of the application, and tb what exteht that  is-
supposed to incorporate the material submitted.for the
ESP application, in other words, the Applicant’s sife
safety analysis report. |

JUDGE TRIKOUROS: All right. "~ Thank vyou.

JUDGE BOLLWERK: Judge Jackson, do you
have any questions?

JUDGE JACKSON: No.

JUDGE BOLLWERK: All right. Let me make
one comment and then I’1l1 ask then one more guestion
relative to a matter that the Board raised.

I recognize much of this we talked about
is procedural but it is important and useful to us to
understand and I think the other boards that might
come after this one. We'’ve heard for instance there

may be another ESP filed in the near future. Who

knows what will happen. But in any event to

understand how this " process works and how the
interrelationship between the different aspects of the
safety side and the environmental side both with

respect to the ESP and the COL operate and we
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appreciate thé information yoﬁ’ve prqvided.ué:

Let me raise one other-éﬁesﬁién that.the
Board raised in March 6% ﬁemorandum and order at page.
five. We posed the questiqn,A"What impact if any'
would the_Commission’s recent rule change‘on.aircraft
cfashes héve relative to the early site permit?".

MR. ARAGUAS: Let me start off by saying
that I have not personally had a chance to read
through the rule, but it’'s my understanding that the
Aircraft Impact Rule would not affect the issuance of
the ESP or the LWA. Additionally, it’'s my
understanding that the rule has not been published
vet.

JUDGE BOLLWERK : ‘That’'s true.
Nonetheless, the Commission has wvoted it out, but
apparently nobody has seen it.

MR. MARTIN: If you would like, I can add
a little bit more detail. As Mr. Araguas has noted;
it hasn’'t been.published vet. We had the étaff
requirements memorandum from the Commission. and
they’'ve asked the staff to have it published by June
5 and there’s a 30 day effective date after that.

But regardless of when it‘’s actually
published, the text of the rule itself, specifically

Section 50.150 discusses to whom the rule applies and
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it. déesn’t'épply to applicénts fgr an early sité 
peimit or for énfLWA. It specifically applies amongst
others to COL Aappligants and also applicants for
design certification. So by the terms of the rule, it
does not épéear-to apply to an ESP applicant.

| JUDGE BOLLWERK: All right. Anythihé the
Applicant wan£s to say about that?
-MS. SUTTON: Your Honor, we would agree

with that. The text of the rule is clear on_its face

‘that it does not apply to this particular proceeding.

In addition, with respect to the COL, we just would

note that Westinghouse did voluntarily submit-

. information to the NRC in April of '08 addressing the

rule and thatlis currently the subject of the ongoing
DCD Rev 17 rule-making and therefore that places it
outside of the scope of the adjudicatory proceedings.

JUDGE TRIKOUROS: Is that technical report
I think it's 126? 1Is that the one you’fe referring
to?

MS. SUTTON: Your Honor, I don’t have the
number on it. I have the April 2008 date.

JUDGE BOLLWERK: All right. Anything
further that the staff then wants to say on that
subject or the Board? Other Board member?

(No verbal response.)
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JUDGE BOLLWERK: ALl right. At this
point, gentlemen, we appreciéte the.evidence'that
you;ve given us, the information you’'ve given us, on
this subject as weil as the others you‘ve helped us
with and thénk you very mﬁch for your service to the
Board being with us these past three days. Thank vyou
very much. Appreciate it.

All right. At this point, I think we have
completed all the presentations that we had scheduled
for the Early Site Permit Mandatofy Hearing. I've
checked through briefly. I believe all the exhibits
have been marked and admitted. This record as is ﬁhe
case with the one in the contested case will not close
until after we do the transcript corrections and that
again would be under the order that we issued I
believe 14 days from today.

Thé trahscripﬁs are beginning to éﬁéw up
or should be showing up in ADAMS soon if you haven’t
seen them already. I‘m not sure about the status of
the -- Maybe Mr. Cutchin while I’'m speaking can check
with our folks back in Washington. Are the videos of
the contested hearing on the DDMS yet? We’ll check
that out.

Again without the transcript we have

nothing to correct it against, but did you all order
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a separate set of the transcript? Have you received

it yet? I know I've seen an electronic version

ahyway,

MR. BLANTON: We have not seen any
_transcripps of the contésts hearing yet, Your Honor.

JUDGE BOLLWERK: We’ll be checking on that
back in w§shington actually to find out where it is
because I know there is an electronic version that’s
floating around. So we need to find out about Qhen
they could get that on. Did you say you put in a
separate order?

MR. BLANTON: We did and we’ve contacted
the courﬁ reporting company and they informed us they
ﬁad delivered at least some days of the transcript to
NRC, but it has not shown up on ADAMS as of this
morning. I just got an email.

JUDGE BOLLWERK: All right. I take it --
Did you order a separate paper CoOpy Or were you just
going- to wait for the HD?

MR. BLANTON: We ordered a paper copy as
well and have not received that.

JUDGE BOLLWERK: Okay. That would be
something you need to take up directly with the court
reporting service but in theory they exist. I've éeen

the electronic version. So you may want to check on
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that.
| I should mention with-respect to ﬁhose and
we’ll be probably be putting_dur an order. There will
be revisions to be made. I know some of the exhibit
numbers because of the number of zeros in them at a
minimum wé had on 511 this are going to need to have
some éhanges made to.them.. That may be the case with
this transcript as well, but that’'s something we can
work through. I don’'t think éhat's a big problem.

It is alsd our intent with this transcript
and with the contested case at Some point to be able
to marry them with the video and the DDMS and you’ll
have that available to you hopefully before your
proposed findings are due. So at least that would be
of some use, although it may be within:—- I think
we're going to have to wait until after we do the
transcript provisions which we won’t be able to do
until we get the information from you all in terms of
what you want to change.

With respect to the mandatory hearing, I
should mention again that there was a separate date
for the propoéed findings which I believe is May 22™.
That date was set again with the expectation that you
all then would have some period of time after the

reply findings were due in the contested case to be
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able to'prepare‘thoéé. So that would be the date

that’s applicable here.

| Wé'bniy>aék for.oﬁe round of*proposed-
findings and cOnciusidns, I thinkfﬁhat wéuld be
.probably adequa;e} Havihg.said that, if after reading
what yoﬁ have exchanged, anyone feels thé(need for
reply findinés you can contact thé Board. We;ll be
certainly willing to consider that réquest.

-Bu; at‘this point, I think based mostly on
my . experience,vwith.ﬂthe Louisiana Energy Services
cases, it seemed that one'round from each party was
sufficient. If you all disagree and youd think there’s
something else ybulwant to_file let us know and we'1ll
certainly consider it.

In terms of the mandatory hearing process
itself that we’ve conducted, I think the Judges are
very well satisfied with the informatidn we;ve gotten
and the way the presentations were méde by both
partieé. We think the witnesses were very
forthcoming. We though£ the slide presentations were
on the whole very good and pro§ided.us the information
we needed.

So I think this seemed to work for us.
I'm not sure how it worked for you and I’m not sure

how it worked for you. That may be something we need
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“to have in some offline discussion or some other form”

a discussion about  because althdughvit’s-nOt.clear”

we'’re going'td be doihg any more mandatory hearingé,

at least, through the Board. Maybe you can take this_

experience and pass'it!aldng'po the Commission. I

have no idea how that’s goiné]to'piay-oﬁt.' But‘agaiﬁ
we do abpre&iaté the information you gave us. It was
uséful to us and will ‘help us in making a well-
reasoned decision relative to the méndatory hearingf
side.

I do apologize for the audio problem. As
you know, we had a good system I think with the
contested hearing. We had a major componentvfai;‘on
us thét worked Friday afternoon and didn’t work when
we got here on Monday and it didn’'t work on Suﬁday
afternoon either for the limited appearances and I
apologize for that. But hopéfully you will still find
what’é in the DDMS in terms of the video if you want
to use it useful notwithstanding all thé tapping on
the microphones and again I apologize for that.

We aren’t happy with it and I know vyou
aren’t énd I think one of the lessons we learned from
it is maybe we need to have additional backup.
Although it’s always a questiontof just send money for

the additional backups for some of the major
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componénts of the system in case théy do fail Dbecause

~we thought the system worked well'in_Augﬁsta. But it

didn’'t hold up here. In fact, I think we’'re talking" 
about taking these microphones béck because we don’;
think they’'zxre working properly in any event.

Iﬁ terms of the -logiStics that were
involved here, I obviously very much appreciate the.
help of our IT specialists, Joe Deucher, Mack Cutchin,

the folks in Washington, D.C., Andy Welkie who is

" still online. We’ve been doing a lot of -- We have

actually a chat function through DDMS we can use and
they’'ve been in consistent communication to try to
keep things updated in terms of the exhibits so we
know what’s going on back there as well and they are
aware of what’s going on here. When we had new
exhibits coming in, they were informed pretty promptly
that was going to happen.

Wen Bu, our law clerk, has been an
invaluable assistant to the Board. Ashley Prange who
is actually now in Crow Butte up in -- I believe she’'s
in Rapid City, South Dakota. She’s sort of spent a
little time Qith us and headed up there. So it’s a
busy time for the panel and the boards and we
appreciate the help she was able to give us here.

Our court reporter who has been with us
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the whole time. T think he has a few gray hairs given

the size of the panels we’'ve presented him with, but

we do appreciate his efforts as well.

And here at the Aggusta’Technical Coliege,
the Waynesbqro/Bﬁrke Campus,"VickivGarrison who has
been of invaluable aésistance to us.. If you ali are
looking to use'this facility,‘vicki GérriSon is your
contact person. She’s been wonderful with us and I
hope she would give the same benefit and then Robert
Rutledge who has gotten the building'open for us. If
the front doors aren’t open aﬁd we get here at 7:45
a.m. this doesn’t start and he’s been great in terms
of both opening them and closing them at night keeping
our equipment safe. So we do appreciate his efforts
as well.

I am told that last week is ready on the
DDMS in terms of the video if you want to be in
looking at it and for this week in terms of the
manaatory hearing by Thursday or perhaps Friday the
video should be available as well. 2And in terms‘of
the transcripts, we’ll certainly check from our end.
If you ordered a separate copy of it‘though,_you
should check with them because you’ve . paid for that
and in theory they should be doing what they need to

do with you and the staff obviously depends on what we

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




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

. M-2405

L are.

I know the electronic version is around

for the last week. I just don’t knbw»wheré:it is in

terms of ADAMS and the paper éopies. They - may bé

sitting on your desk back in Washington for all I

know.

Any of the Board'members'haVe anything

they want to say at this pbint?

: v -JUDGE JACKSON: I'd just like'té ?hank_
everyone for their patience :in answeriﬂg"all éur
guestions. We appreciate it Very much. |

JUDGE TRIKOUROS: I‘d second that énd
again I'1ll reiterate that everything has been very
professional, éxtremely'pleasant, for us to workbunder'
these conditions and we thank you for that.

JUDGE BOLLWERK: And it’s been a long ten
days here, seven days of hearing, ten days invall when
you look at all the tra&el time and the weekend in
between. This was not a sprint. It was a marathon,
but I think we’ve gotten to the end and I would
certainly agree as I expressed in the contested case
last week very profeséional on the behalf of everyone
that’s been involQed. We do appreciéte it,

One other thing I should remind you. I

still do need -- I have the staff’s I believe. From

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




10

11

12

13

14

i5

16

17

18

19

20

21

22

23

24

25

‘M-_240é-
the Appiicant, I do heéd your croSs“examination or
proposed cross examination questions in electronic
version emailed to me at some point and I haven’t seen
frankly the ones from the Joint IntérVenors either.
I may well issue something on Friday that we have an
exhibit to deal with thaé we still have to admit and
I may have some time deadlines just to he1p>folks
along to do that.

MR. BLANTON: I've got one thing to raise
just out of an abundance of caution 

JUDGE BOLLWERK: All right.

MR. BLANTON: Your Honor, before we close
here, yvour question from the first of the week about
which questibns the Board is to answer and the 52.24
findings in the notice of heafing started me thinking
about what we’'ve done here this week and I note there
are a couple of -- One is sort of pro forma finding
about all the notifications to ageﬁcies, local
govefnmental agencies, have been made iﬂ 52.24.
There’'s another one about the technical qualification
of the Applicant £o engage in activities. -In thié
case, I would assume that would be the LWA that have
to be made.

I don’'t think there’s any controversy or

probably any dispute about either one of those, but I
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also ﬁbﬁéithaﬁ thefé-waén?f”é_pfeseﬁtatibn on ei£hér‘
éne'of ﬁhose'either.' So I wéé'hbping Weléould’put on .
tﬁe récdta‘eithe£ thé; the Applicant’and-thé étaff aré
both satisfied thét'the answexr to tﬁoée qﬁeStiéns that
the applicatiqn complies wiﬁh the requifémenﬁ and see
whatkthe‘Board waﬁted to do'abgut that :

JUDGE BOLLWERK: Right. . We've ki'ri’d of
gotten cgught in between'hére.v I»meanVWe’re sqrt of
in a change between the régulations,apd~the nbtice of
hearing as we talked about. If you believe it would
be appropriate to provide us with an additional
affidavit either jointly or from seéarate witnesses
that addresses those parﬁicular »iséﬁes, ‘we -can
certainly take thatf

Again, my intention would be to close the

record fairly soon after we get the transcript

corrections. Having said that, it still leaves a

_cduple weeks. Would thét be your preference if you

feel there’s something missing from the-reéord? ‘We're
not trying to play Yahtzee here with anybody.

MR. BLANTON: Right. And T think it’s
implicit cerfainly in the SER that the Applicant is
technically qualified. Bﬁt I waﬁted to try that
argument out on the Board to let you know that’s what

we would be saying if we didn’t. put anything else in
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there. - But putting'éome'Sért df affidavit‘iﬁ‘that

specifies that we aré’a'licehSQe of thevéinnuclear
uﬁits and that _wé’ve. made ‘gll “the fequired
notification.under Part 2. which is simple.

JUDGE BOLLWERK: ' Anything you want to say

,about_fhis,'Mr. Mouldihg?

- MR. MOULDING: I_think.we(d bevhappy ﬁo
confer with the Applicant about thét and see what.

JUDGE _BbLLWERK:_ ‘ All right. I think the
Board is certainiy not in any way opposed to accepting
additional information whetherbit’s an affidavitlfrom
the parties or that particular'subject.

MR. BLANTON: I‘m just thiﬁking'forward.to
writing a brief and then ﬁaviné_somebbdy scratching
their head, coming back, ésking me where this is in
the transcript.

JUDGE BOLLWERK: I agree and where it is

in the record and vyou’‘re trying to do a proposed

finding that has no basis for support and I would

‘agree. I appreciate you bringing that to our

attention. I would suggest talk to each other. If
you need to'submit another affidavit, we’ll certainly
take it fbr the record. The record isn’t going té
élose anytime within the néxt couple wéeks.

MR. BLANTON: All right.
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JUDGE édLLWERK: : ch5' you want, me. to set’
éome,kindpof'a,deadline for ghat ér dofyou‘prefefvtq
get baék»fo usfan@Aﬁél; Ué‘what you.want éo do?
MR. BLANTON: FI Qbuld always prefér;to ge£
back with you and.teli‘ybujwhat I want to do.
JUDGE BOLLWERK:' Okay.. Lets do this.
Certainly by the time vyou . file your vﬁroposéd
transcript correctioné if there’s going to be

something ‘about it -= That falls outside the

- parameters of that, but that would be the point to let

us have that. That still gives you twkoeeks. vIs
that --

MR. BLANTON: Certainly, we’'ll do.that.

JUDGE BOLLWERK; all right. Let’s go
ahead and set that down. All right.

Anything else from any of the Board
members?

(No verbal response.)

Well, again it’'s been a long haul. Some of
us have been together for the past two weeks. Some of
us have been together‘this week. But I think we have
-- From the Board's perspective, it’s been a very
useful experience and exercise. You’ve given us a lot
of good information. You’re going to give us some

proposed findings of fact and conclusions of law that
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tell us how you think all thié.éught té berrganized
and what we ought to be determining and we then -~ The
ball will be in our court as the saying goes to iséue
our decisions. Riéht now, we're scheduled>to do the
contésted case in the middle of June and a little bit
closer to thé middle of 'July. for the mandatof&
héaringQ We hope té keep that scﬁedule. That’'s our
intent.

But Judge.Trikoﬁros‘is headed out to Yucca
Mountain next weék. So who knows what will happen
with him. Hopefully we will still have his services
from time to time.

Again, on._behalf of Judge Jackson and
Judge Trikouros as well as other members of the NRC
team that have been .here dealing with this, we
appreciate all your efforts. Thank you very much and
we stand adjoufned. Off the record.

(Whereuponn, at 1:28 p.m., the above-

entitled matter was concluded.)
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