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P-ROCEEDI-NGS
8:31 a.m

CHAI RVAN POVWERS: The neeting will now
cone to order.

This is a neeting that would ACRS Early
Site Permts Subcommittee. |'m Dana Powers, the
Chai rman of the Comm ttee. The other ACRS nenbers in
attendance are Mari o Bonaca, TomKress, W|II|iam Shack,
Jack Sieber. GahamWallis has the intention of
joining us later in the day.

We also have the benefit of Bill Hi nze
from the ACNW attending and participating in this
neeting. Welcone, Bill. dad to have you here.

As you're all aware this is our third
neeting dealing with early site permts. For today's
neeting the Subcommittee will review and discuss the
NRC s Staff's draft safety eval uation report regardi ng
the dinton early site pernmt and the Applicant's
submttals for the ESP

The Subconmmittee will, as usual, gather
i nformation, analyze relevant issues and facts and
formul ate proposed positions and actions as
appropriate for deliberation by the full Conmittee.

Dr. Mel El-Zeftawy is the cogni zant ACRS

Staff engineer for this neeting.
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Rul es for participationintoday's neeting
have been announced as part of the notice of this
neeti ng previously published in the Federal Register
on August 17, 2005.

Atranscript of this neetingis being kept
and this transcript will be made avail abl e as stated
in the Federal Register notice. To prepare this
transcript it isrequiredthat speakers first identify
t hensel ves and speak with sufficient clarity and
vol une so they can be readily heard.

W have received no witten coments or
requests for tine to nake oral statenents fromnenbers
of the public.

This third permt is a little bit
different fromthe ones that we've |looked at in the
past. For one thing we're not going to have to | ook
at any depth at the direct effects of hurricanes. W
will, however, delve sonmewhat deeper in seismc
i ssues, again |ooking further at the New Madrid
seism c zone.

The organization of this neeting is to
treat the non-seisnmc aspects of the Applicant this
norni ng and devote this afternoon to | ooking at the
seismic issues and the rather novel approach to

seismc enbodied in this application.
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In this tinme of what | would call all
Katrina all the time news, | can't resist comrenting
on sone issues pertinent to other early site permts
t hat have cone up

| note that Gary Yohe of Wesleyan
University indicates in his study that hurricanes are
becom ng stronger and | onger lasting than in the past.

Chri s Landsea of the National Cceanic and
At nospheric Adm ni stration i ndi cat es hurri cane
activity 1is in a natural cycle of increasing
intensity.

WIlliam Gay of the Tropical Meteorol ogy
Proj ect argues that the past 35 years has been a nmld
and unusual hurricane activity, but we may be entering
an era of greater than normal hurricane activity.

Staff, however, clings toits belief that
past hurricane activity can be, in fact, inferred

directly to the future in assessing these early site

permts.

Wth that introduction, | think we turn
now to -- unless other nenbers have introductory
comments they would like to make? Then we will turn

to the Clinton early site permt. Again, it's not
very dependent on hurricanes. And understand, Marilyn

Kray, you will begin the discussion. Wl cone.
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M5. KRAY: Yes, sir. Thank you.

CHAI RVAN PONERS: Tel | us about Cinton

MS. KRAY: Thank you. And good norning.
My nane is Marilyn Kray. I'mthe Vice President of
Proj ect Devel opnent for Exel on Nucl ear.

W appreciate the opportunity to be here
with you this norning. W recognize today's neeting
is a mlestone, not only for Exelon within the scope
of our project, but also as within the Dom ni on and
the Gand GQulf neeting it is a mlestone for the
industry wthin the scope of the new pl ant
consi der ati ons.

W acknowl edge the significant effort
taken by the Staff to result in the issuance of both
the draft 6 evaluation report and its supplenment. If
you turn to the next slide, Exelon will be presenting
the information in the follow ng order:

W will provide with an introduction of
the Exelon team nenbers as well as our extended
proj ect support organization.

W will also provide overall information
regardi ng our ESP applications form and content and
definition of the applicant.

Wth respect tothe site, we'll share with

you a perspective at the state and county | evel, then
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honing in down to the actual site |ayout.

W'll share with you also the project
objectives; that is why Exelon has taken on this
project and how it fits with our overall strategy.

The overvi ewof the site safety eval uation
report and the emergency preparedness will also be
provi ded.

And then lastly we'll address the safety
i ssues. As you nentioned, however, we'll be reserving
the seismc issues for the afternoon session.

The Exelon project team if | could just
take a minute to introduce. | served as the project
executive sponsor. To ny left is Tom Mundy, he is the
proj ect manager. To ny right is Eddie G ant, you'll be
hearing from him He was responsible for both the
safety and the energency preparedness aspect. And
then Bill Maher who is the back of the room has been
our lead for the environnental issues.

Wth that, I'Il turn it over to the
proj ect manager Tom Mundy.

MR. MUNDY: Thanks, Marilyn.

| just want to spend a nonent introducing
the project support team the individuals that were
the primary devel opers of the application and have

been the primary nmeans of support for the NRC revi ew
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of the application.

Exel on's prime cont ract or in t he
devel opnent of RESP application was CH2M Hi | 1. They
were al so responsible for the preparation of the
envi ronnent al and redress portions of the application,
geotechnical information and the energency planning
information provided in our application.

Subcontractors to CHZMHi | | supportingthe
devel opnent of the application are Wrl eyParsons, the
former G| ber Commonwealth entity, then Parsons now
Wor | eyPar sons.

Responsi ble for the site safety anal ysis
report contained within our application, Geonatrix
Consul tants was responsible for the seismc related
i nformati on.

As part of our project team CH2ZM Hi ||
retai ned a Sei snm c Board of Revi ewresponsible for the
review of all seismic and geotechnical information
prepared by CH2M Hi |l and Geonmatri x. That board is
chaired by Dr. Carl Stepp. The other participants to
that board are Drs. Allin Cornel, Dr. WAlt Silva and
Dr. Kevin Coppersnith. Sonme of those individuals wll
be here today for the afternoon session. At that tinme
|"d like to reintroduce them W also have some ot her

individuals here this norning that supported our
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seismc effort and seismc related information. 1'11
i ntroduce themthis afternoon.

There are a nunber of other subcontractors
used by CH2M Hill that played a snaller role,
particularly in the site field exploration work, the
geotechnical information. | won't |ist them but there
was a nunber of other supporting groups.

Exelon retained directly RPK Structura
Mechani cs Consulting to support our seismc review
effort, particularly around a perfornmnce-based
nmet hodol ogy.

W also utilized the services of Sargent
and Lundy to perform an i ndependent technical review
of all information in the application excluding the
seismic and geotechnical information. So they were
our i ndependent reviewer for the application beforeit
was submitted to the NRC

Geot echni cal i nformation in t he
application was independently reviewed by the
Departnment of Energy's |daho Geotechnical branch,
| daho National Laboratory Geotechnical branch.

And t he seismc and geot echni cal
information was al so independently assessed by our
Sei sm ¢ Board of Review.

And | astly, | egal counsel support has been
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provi ded by Morgan Lew s.

Let ne introduce a few people that are
today in support of this norning session.

From Morgan Lewis is our attorney Steve
Frant z.

From Wor |l eyPar sons we have John | oanni di
the site safety analysis report project nmanager and
task | eader responsible for the preparation of the
SAR.

We have M ke Canbria also a task |eader
for the preparation of the site safety anal ysis report
and the technical |eader for the rad consequences
anal ysi s.

And we al so have Dr. Bernie Hol conb from
CH2ZM Hi | I, our environnmental report |ead responsible
for the preparation, devel opment of the environmental
report.

We have a nunber of other individuals
here, but their participationrelates to the afternoon
session. I'mgoing to hold introductions of those
i ndividuals until that tine.

And that we're noving to slide 5, and I'd
like to turn it over to Eddie G ant.

MR. GRANT: All right. Good norning. M

nane i s Eddie Grant. As Tomnentioned, | was the | ead
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for the site safety information and for the enmergency
pl anni ng.

What 1'd like to do this norning is |ead
you t hrough sone of the general information related to
the early site permit. As part of the background
certainly you' re aware that the early site pernmits are
submitted i n accordance with Subpart A of Part 51. The
application content is in according 851.17. And our
particular application contained five parts, as
i ndi cated here in this slide:

The adm ni strative i nformation in
according with 50.33 which identifies the applicant
and its rel ationshi ps.

The major portion that you would be
interested in the site safety analysis report, where
we've identified primarily the site characteristics
and done any anal ysis, and provided that anal ysis.

The energency planning information that
was provided to identify what particular situations
are available there at the site for providing
emer gency response.

W al so had an environnmental report that
was a conpl ete report that addressed the construction
and operation of a future plant.

And t hen optional piece under 52.79 is to

NEAL R. GROSS
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provide a site redress plan, which Exelon did choose
to do. Qur application included a site redress plan,
and t hat addresses the i nformation that woul d occur or
how we would replace the site or restore the site
should we begin to do any work under a limted work
aut hori zation that woul d be authorized under the ESP
and t hen deci de not to continue for sonme reason. This
woul d identify what we would do to restore the siteto
its original condition.

I'd like to start on a wide |evel,
statewi de here in this case. State of Illinois, the
site location is near the city of Cinton in centra
II'linois on Clinton Power Station property.

AmerGen owns this property and it's
approximately 13,000 acres. There's plenty of room
for additional stations. It was originally designed
for two units. Cinton Power Station was going to
have two wunits. A second unit was subsequently
cancel ed and t herefore, there's avail abl e space and/ or
wat er supplies there for that unit.

The Applicant is Exelon Generation
Conmpany, a limted liability corporation, who is a
whol | y owned subsi di ary of Exel on Corporation. And as
i ndi cated above, AnmerGen which actually owns the

property then is a subsidiary of Exel on Generation.
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As you can see, | indicated that this is
inthe center of the state. |'mnot sure how well you
can read these, as they're fairly small. But off to

the southwest there is the city of Springfield.
Directly south of dintonis Decatur. To the right is
Chanpai gn Urbana. And north of the site and the city
of Cinton is the Bl oom ngton normal area.

CHAI RVAN PONERS: Can you give ne specific
di st ances?

MR GRANT: | can. Decatur is 22 mles.

CHAl RVAN POVERS: |Is that 22 mles to the
city center or to the boundary?

MR CGRANT: |'mnot certain of that.
believe, actually, that these are distances fromthe
site and they would be not a lot of difference since
the site boundary is about a half nmle --

CHAl RVAN POWERS: There coul d be a
substantial difference between the boundary of the
city, the city limts of the city and the center of
t he- -

MR. GRANT: The Decatur city boundary,
yes. |I'mnot certain. | do not know of these
di stances. Decatur, however, the distance again
approximately 22 mles. Bloomngton is then

approximately equal distance, it's alnost 22 mles
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north. Normal is just beyond the Bl oom ngton area
there, so they make up a netropolitan area. Chanpaign
Ubana is 40 mles to the east, Ubana a little bit
further. Springfield is 45 mles to the southwest.

There are airports at Bl oom ngt on,
Decatur, Springfield, Chanpaign and Peoria, Peoria
being a little further way there to the northwest.

This gets us in a little closer and
provides a 50 mle EPZ, ingestion pathway EPZ circle
is the outer dotted circle. As you can see, there are
a few urban areas within the 50 mle area. Sone of
those we've discussed already. The one that we've
menti oned so far that's outside of the 50 mles would
be Peoria, although it's just barely outside.

Some of the populations in these areas:
For instance, Bloonmngton is around 65,000 people
Chanpai gn is about the sanme size, 65/68,000; Urbana
adds to that as they're just east of Chanpaign,
anot her 36, 000; Springfieldis approximtely 113, 000.
They're the |l argest netropolitan area in that circle.
Peoria is about the sanme size as that, another
113, 000. But a large portion of this 50 nile ingestion
EPZ has a popul ation density of |ess than 20 peopl e
per square mnmle. Wre it not for these |arge

netropolitan areas it would very | ow popul ati on.
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The aver age i ncl udi ng t hose is
approxi mately 97 peopl e per square mle. So |less than
a 100.

One thing or one item | would point out
here is arailroad that does run near the site. And it
runs along this highway 54 near the site, which is
here and then on up highway 54. And that is the
nearest railroad to the site.

MEMBER SIEBER: That's the ol d Wabash

Rai | r oad?

MR GRANT: It was the --

MEMBER SIEBER: O the Illinois Central?

MR GRANT: ~-- Illinois Central, correct.
It's now Canadi an National, | believe. They changed
over and they call it the Glman |ine for some reason.

"' mnot sure why that is.

CHAI RVAN PONERS: W Il you in the course
of the presentation get into your population
proj ecti ons?

MR. GRANT: | did not have a plan for
that, but we can discuss that if you would |ike.

CHAl RVAN PONERS: Yes. | was confused
about how it was done.

MR. GRANT: Ckay.

CHAl RMAN POVERS: | understood that for
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t he popul ati on centers out away fromthe site, at sone
distance that you wused Census data to do the

projections. But in closer you used projections from

the University of Illinois for the counties?
MR. GRANT: | do not recall using the
University of Illinois. M recollectionis that it

was all based on Census data that we had taken the
|ast two sets and projected using the differences
t here.

You may recall that it indicated that
we're actually looking at a drop in the Census in the
ar ea.

CHAI RVAN PONERS: That is what | found
remar kabl e, since all the population centers went up
and yet in the local area things went down. And I
didn't quite understand why that woul d be.

MR. GRANT: Well, one possibility for that
is that nost of the areais farm ng community. And as
the farms get |arger, conbined operators, there are
fewer people to operate those farns so the density
woul d drop.

Bill, can you help me with that? Do you
have any information on the population distribution
i nformation?

MR MAHER. This is Bill Maher with Exel on
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Cor por ati on.

Part of the popul ation projections deals
wi t h sone of the manufacturing capabilities withinthe
area of the site. Recently what has fed into the
popul ation projections is a drop in certain |arge
enpl oyers within that area, and that feeds into the
popul ati on projection drop.

MR. GRANT: Thank you.

CHAI RVAN POWERS: | guess what |'m
struggling with is | don't understand where you got
the data on the population drop. And | had thought,
apparently incorrectly, that you had used sonme stuff
fromthe University of Illinois.

MEMBER SHACK: Actually, it's Illinois
State University.

CHAI RVAN PONERS: COkay. And so | said
okay, that's a different source but | don't know too
much about source. And things like you' re talking
about changing enploynments of major industrial
concerns or whatnot; |I'mleft confused on why |I'd have
all these population centers with not huge, but sone
growh over the next 40 years and locally it's
dropping down. | just don't know how you got that
nunber .

MR. GRANT: Well, it depends a little bit
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on what you refer to as locally. |If you're talking
about within the ten mle EPZ, the next slide does
provide a little bit of information there. Those
cities within ten mles are very snmall cities. W're
talking cities of 200, 300, 400 --

CHAI RVAN POVERS: And 80 going to 78 and
things like that.

MR. GRANT: Right.

CHAI RVAN POVERS: | woul d have expected
overlaying any trends in the way we do agriculture in
this country or enploynent, if you would, have a
trend of suburbani zati on of nmajor popul ation centers
on top of it. And so | cane away saying | don't know
how t hey got these nunbers.

MR. GRANT: | do not have an answer for
you. On that | would have to look into it further.

CHAI RVAN PONERS: Ckay. Pl ease continue.

MR. GRANT: All right. Going on then to
slide 8, this does take alook at alittle closer, ten
mle EPZ in this case. As | indicated, it is nostly
rural. You'll see to the left there a little bit of
gain in population, and it's the city of dinton. To
the west Dewitt is the little blue square slightly
north and nostly east of the site. Wldonis

sout heast there and the little city of Wapella to the
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nort hwest .

As | indicated earlier, these cities are
very small. Dewitt is the closest city. It has a
popul ati on of approximtely 200, and it's about 2%
mles fromthe site. So it's fairly close.

Vel don to t he sout heast i s 450 peopl e, and
it's about 5% nmles fromthe site.

Clinton at 7 mles is the largest within
the ten nmle area, and it has a popul ati on of
approxi mat el y 7500.

Wthin the ten mle circle there is a
popul ation currently or at the Ilast Census of
approxi mately 12,000 peopl e.

And as i ndicated by the |light col or there,
nost of the areas | indicated before is |l ess than 20
peopl e per square nmle. You really only get in those
smal l er cities any ot her popul ati on densities, higher
popul ati on densities.

CHAI RVAN PONERS:  You have in your text a
treatment of transients and, by in |arge, they appear
in the winter nonths to be people that work at
conpanies here but don't live within the ten mle
zone. But you have thus curious phraseology in there
that says these are conservatively treated as

transients. Conservative relative to what? Ignoring
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t hem al t oget her or --

MR. GRANT: Certainly.

CHAI RVAN POVERS: Ckay. | just read the
word and | didn't understand conservative relative to
what .

MR. GRANT: Ckay. Now this, as you
indicated in the close in area within the ten mleis
where we are projecting a drop in the population. If
| renmenber correctly, there was a slight increase in
the 50 mle EPZ, but not significant.

CHAI RVAN POVERS: Not nmj or

MR GRANT: But still an increase over
there. And that would account for, as you indicated,
the netropolitan areas and the increases that would
occur there. This would, again, nostly be farn ng
communities and smal | industries.

lI'dliketonoveinalittle closer tothe
site. This particular one shows the site area. The
boundari es run roughly parallel to the two arns of the
| ake there. And the AmerGen property, as | indicated
before, is just under 14,000 acres.

The Cdinton Lake takes up about al nost
5,000 acres of that, 4895 acres. This |ake was
constructed specifically to provide cooling for the

Cinton Power Station. The damin the |ower |eft
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there was constructed by Illinois Power. |t dans up
the Salt Creek, whichis the larger -- this particular
area here is Salt Creek. And the other armis the
North Fork of Salt Creek. It just bel owthe confl uence
of those two arns where they cone together and such
that you get this U shaped | ake.

The | ake goes approxi mately 14 m | es back
up the armthere of Salt Creek and approxinately 8
mles up the North Fork.

There are three highways that cross the
property. The | argest one there is highway 54 that |
nmenti oned before, this line here. Hi ghway 10 cones
across the sout hern boundaries. And highway 48 is this
north/south area here. They all cross the property.

A coupl e of other major highways in the
area. Back over here in Cinton is a highway 51
that's heavily traveled. And you see up here is an
i nterstate hi ghway, 74.

As | also had previously indicated that
the one railroad that it runs closest tothe site runs
roughly parallel to highway 54 in the area of the
site. There is another railroad back down here, but
it's not used much and is quite a bit further fromthe
site.

CHAI RVAN POVERS: I n the course of your
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pl anned presentation wll vyou discuss any of the
details of the dam construction?

MR. GRANT: | can tell you yes. W'Ill| see
if it is sufficient detail for your purposes, but I
will provide sone details there.

CHAI RMVAN POWERS: Just a question. |
confess a substantial ignorance in dam construction.

MR. GRANT: All right. There are -- well,
that's probably sufficient.

| would point out a few other itens on
this slide. As it indicates here, normal poo
el evation for this particular |ake is about 690 feet.
| will identify sone other elevations later that will
gi ve you sone rel ationshi ps there.

The discharge flunme from the site; the
wat er comes out of the plant and runs along this item
here, which is the discharge flune, such that the
wat er then nust travel back down this direction to get
out the dam And is unlikely to flow back up stream
here to go into the intakes, which are on this arm of
t he | ake.

The other thing I would point out is the
ultimte heat sink. Now that's the ultimte heat sink
for the Cdinton Power Station. It would al so provide

makeup water for the ultimte heat sink, which would
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be a cooling tower if we need one. It depends on the
design that we decide to build, which we have not yet
decided. But if we do require an open heat sink, then
the Cinton Power Station open heat sink woul d provi de
makeup water for that cooling tower, whichis the type
of ultimate heat sink that we woul d use.

The ultimate heat sink was originally
constructed for both Units 1 and 2 of the Cdinton
Power Station. Wth Cinton Unit 2 being cancel ed,
there is quite a bit of capacity available there. And
we've identified that there is sufficient for all of
t he designs that we are | ooking at.

MEMBER SI EBER  How nuch flows are in
t hose creeks?

MR GRANT: Flow in the creeks? That was
in the application but | did not pull those numbers
out to bring with ne.

MEMBER SI EBER: That's the major factor in
t he heat capacity of that systemis how rmuch fl ow

MR. GRANT: Certainly. Again, | would say
that there was -- the original purpose for the | ake
was for two units, Cinton Power Station 1 and 2. And
we did ook at the heat capacity. W believe that
there is plenty for the additional units that we're

| ooki ng at dependi ng on the designs that we use. But
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of all those that we | ooked at and t he pl ant paraneter
envel op net hodol ogy that we used that had the hi ghest
value for heat l|oad. But | don't remenber the
nunbers.

MEMBER SIEBER: | would presunme, not to
bel abor the point, since this sumer has been pretty
dry that the flowisn't very high. Because in effect
what that | ake does is collect rain water.

MR GRANT: Correct. |'mnot sure what
you nean or how t hat worKks.

MEMBER S| EBER:  Well, if it collects rain
water and it doesn't rain, that means there's no fl ow.

CHAI RVAN POVWERS: | got the inpression
that was the reason for the change in thermal design
for the second plant.

MEMBER SI EBER. Right. Ckay.

MR. GRANT: Ckay. For the next slide I'd
like to nove again even a little closer in such that
we' re now between the two arnms of the | ake and show ng
an excl usi on area boundary for the specific site. The
exclusion area boundary is a 1,025 neters from the
center of the early site permt property. And that
property or the main footprint for the power block is
the large blue rectangle. |t does show blue up here?

Yes. (Kkay.
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The ot her rectangl e, blue rectangl e there
to the southwest would be for the normal heat sink
cooling towers are projected there. And although it's
somewhat unrecogni zable just to the southeast of the
| arger rectangle for the power block footprint there
is asnmall rectangle there as well. And that's where
the ultimate heat sink cooling towers woul d be pl aced.
Just in case you can't see it, it's this little area
here that al nost | ooks |ike a snudge.

W would also build another intake
structure about 65 feet from the existing intake
structure for Cinton Unit 1

This yellow line here, what we've done is
tried to indicate as had shown that the ultimte heat
sink was this area here, and what happens is for
Clinton Unit 1 there is a discharge on this side. This
is a berm that runs down the length here and the
di scharge is on this side such that then during an
accident situation water runs around this berm and
then back to the intake so that there is cooling in
that portion while it is nmoving through that area.

There is al so a subnerged damacross this
poi nt that keeps water from flow ng out through the
ot her damshoul d there be a breach in that damor sone

ot her problem So that water is held in this piece.
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And again, this flow here for the ultimte heat sink
for Cinton Power Station.

Again, here you can see the discharge
channel very clearly. Were it goes out here, that
runs about 3% mles out to the other armof the | ake
to provide cooling.

There woul d be sone switchyard expansi on
as well. The switchyard is over on this side. This,
again, is highway 54 and the railroad runs, again,
parallel to that that is closest to the site.

Anot her shot here to provide a little
di fferent perspective and to provide information on
the ESP | ocation. The yellow outline here is where we
anticipate putting the najor structures. This area is
where the dinton Power Stationis, this being Unit 1.
Here is what woul d have been Unit 2.

W did |l ook using Unit 2 area but because
of the interferences with some of the other existing
structures, we decided that it would sinpler to sinply
nove back over into this area where there is plenty of
open space. Wien Unit 1 was constructed this was | ay
down area, so it's already been inpacted and it's a
pretty flat area.

Back over here again is the ultinmate heat

sink area and the discharge cones out this way and
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back down.

MR, H NZE: Excuse ne.

MR, GRANT: Sure.

MR. H NZE: Wuld you do the cooling
towers again, the proposed cooling towers where they

MR. GRANT: This area is nmuch large --
this is all of those areas conbi ned. The nmj or power
bl ocks woul d be in this portion here. The normal heat
sinks would be back towards this side. And the
ultimate heat sink would be in this area.

MR. H NZE: Thank you.

MR. GRANT: Again, normal discharge woul d
be back out over here to the discharge channel, but
ultimate heat sink nakeup would be fromthe dinton
Power Station ultimate heat sink.

This is just a slightly different view
froma different direction. Again, here's dinton
Power Station, the Unit 2 hole, the overlap for the
area is here. and, again, wide flat area that was | ay
down ar ea.

In this I would point out, this is the
Unit 1 intake structure. W would be |ooking at
anot her intake structure inthis area here. A bermis

not drawn in, but it runs back out this way. Qut flow
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from service water for Unit 1 conmes here, and we'd
back around here to provide cooling and makeup for
ultimate heat sink purposes.

This view is from the north/northwest.
You won't find these last two pictures in the
application anywhere, but they're provided to help
wi t h under st andi ng.

MR. HI NZE: Could you give us just a brief
i dea of the berm construction?

MR GRANT: |'msorry.

MR. HI NZE: The berm construction.

MR. GRANT: Berm construction. Yes, sir.

Can | hold off on that just a few m nutes?

MR, HI NZE: Sure.

MR. GRANT: | believe | do have sone
information on that later that can provide you sone
i nformati on.

At this point, though, that's the brief
overview of the site location and the related
i nformation around that.

I'"d like to take a second and tell you
about our project objectives. Certainly the main
objective is to reserve the site for future use. |
nmean, that is the purpose of an early site permt

overall. Along with that, though, we wanted to
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denonstrate the ESP process. As you're certainly
aware, this being the third one that you' ve | ooked at,
this is a new process. W wanted to see that it can
work smoothly, that is of value. And so one of the
t hi ngs t hat Exel on was | ooki ng at was to establish the
ESP cost and value associated with an early site
permt.

W wanted to exercise and test these new
processes for early site permts. And later on then,
that early site pernmt woul d be referenced, hopefully,
by a COL application and that interface and see how
that interface would work as well.

Ther e are sone new et hods out there. Part
100 has been revised since the |ast plant was built.
Nowit calls for the PSHA and nore than using the site
historical information. So we wanted to test that
nmet hod and along with the regul atory gui de that goes
with it.

W wanted to ook at finality. This is
kind of a new concept with regard to plants that are
not yet constructed. GCetting an early site permt is
intended to establish finality on certain issues ahead
of time so that those are resol ved and conplete. And
one interesting point we'll be |ooking at is when the

ESP is referenced then in a COL how that finality
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carries through.

W wanted to establish a precedent for
early site permts. W've seen three of these now and
in sonme areas we are very nuch ali ke, and so we expect
that the process is repeatable and predictable. But
in sone areas you've seen differences. And so it wll
be interesting, not only to this Commttee |'m sure,
but to the rest of us to see howthat proceeds then in
the future early site permts.

CHAI RVAN PONERS:  Suppose that for reasons
unknown to any of us that DeWtt becane the yippee
haven of Illinois ten years from now and the
popul ati on screaned up to 10, 000.

MR GRANT: Yes.

CHAI RVAN POAERS:  Then what ?

MR. GRANT: Well, that would be an i npact.
|"m presunming that this is a projection beyond the
time when the early site permt has been approved.

CHAI RVAN POAERS: Ri ght .

MR. GRANT: Ckay. And we've established
area denography already under the early site permt.
However, under Par 52 when you get into the CCL
application, 52.79 requires that you take a | ook at
what was established under the early site permt. If

there are nmajor differences, those would be required
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to be addressed in the COL application. So certainly
that maj or di fference i n denography woul d be sonet hi ng
we woul d need to | ook at, both with projects on dose
calculations and certainly in the emergency pl anning
ar ea.

Wth that, 1'd like to get into the
approach there that was used for the application in
the safety area. There was, as | indicated, two sets
of docunments related to the safety area.

The site safety analysis report. In
devel oping the site safety analysis report we triedto
make maxi num use of the existing information. W had
an awful lot of information based on Cinton Power
Station. It is the site that we're trying to get
approval for to place an additional site on. So it
seened logical at the time to use as much of that
information as we possibly could. This afternoon
you'l | hear one good exanpl e of where we were able to
make use of quite a bit of that information.

CHAI RMAN POWERS: I n fact, | found in
readi ng the safety analysis report it would have been
useful if I'd had at hand the FSAR for the existing
unit. It wasn't essential, but it would have been
useful to have reviewed that.

MR. GRANT: Ckay. It could have been
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provi ded upon request?

The major purpose of the site safety
anal ysi s report is to establish t he site
characteristics. Those are one of the major features,
| guess, of the -- that is the nmajor feature of the
site safety analysis report to establish the basis
t hen for how that woul d be referenced and conpared to
what ever plant we m ght build under a COL applicati on.

Because we had not deci ded what plant we
m ght build at sone future date, we established a
pl ant paranmeter envelop. Took a | ook at seven
di fferent designs. Took many of the bounding area or
boundi ng paranmeters from those seven designs and
devel oped a box, essentially, that says that if we
build something within this box nmeaning certain flow
rates and certain sizes, power capabilities that then
t he eval uations that were done for dose consequences,
t hermal di scharges those types of things would be
bonded by what we have identified in the site safety
anal ysi s report anal yses.

CHAl RMVAN POWERS: | can very nmnuch
appreci ate how you would do that with those plants,
the six or seven that you |ooked at that have been
certified.

In your text when it was witten you were
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very confident that ESBWR woul d be here in 2004 goi ng

through the certification process. Wll, it's fallen
a bit short on that. So they don't really have an
established plant paranmeters for the ESBWR or the
pebbl e bed or the gas reactor that were in your set.

MR GRANT: Yes, sir.

CHAI RVAN PONERS: And you're nore of a
ganbl er than | m ght be here.

MR. GRANT: Well, yes and no. It isn't
i nperative that we had final paranmeters established,
desi gn paranet ers established for the vari ous desi gns.
W took the best information that was avail abl e at the
time for those vari ous desi gns and used t hose boundi ng
paranmeters recogni zing, as you've just pointed out,
that shoul d sone of those paraneters change and they
would then be found to not be within the boundi ng
paraneters, that if we reference one of those desi gns,
certified designs in this early site permt in a CCOL
application that we would have to reconcile the
di fference between the actual plant characteristics
and t he pl ant paraneter envel op boundi ng val ue that we
used.

M5. KRAY: Marilyn Kray.

You are correct as far as there is a risk

associated with that. And we, as the Applicant,
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together with the other three applicants communi cat ed
with the respect reactor vendors to essentially put
that risk on them

So in this case with General Electric we
said to them provide us your boundi ng cases. Now,

t hey had the benefit of having the ABWR, which i n nost
cases did bound those paranmeters. But as they go
forward and continue to develop the design of the
ESBWR, they recognize that should they go outside
that, then they woul d pl ace t hensel ves for these three
ESPs in the scenario that Eddie described, which is
not where they want to be, and that is that they would
not be covered by the existing permts should they be
appr oved.

So there was a lot of interaction anong
the three applicants and the reactor vendors to share
with them what that situation was and for them to
provide us with the appropriate val ues.

MR CGRANT: And | would like to stress
that even though we used seven different designs to
come up with that plant paraneter envelop, that in no
way limts us to any of those seven designs. Shoul d
t her e be anot her desi gn devel oped tonorrow, as | ong as
it fits within that plant parameter envelop it should

be acceptable on the site.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

36

In the energency planning information
under the early site permt again, nmaxi numuse of the
exi sting plans. There is an existing plan for dinton
Power Station that is in tw parts. There is a
standard Exel on plan and then there is an appendix to
that that specifically addresses dCinton Power
Station. And then there are the state and | ocal plans
that are existing as well. And they really are not
dependent on the station that woul d be at a particul ar
site. They are really devel oped based on an event at
a location such that they're alnbost directly
applicable in all aspects for the new site.

There are a couple of options wthin
52.17, which is the necessary infornmation to be
provided in an early site permt application. One of
those is to provide a conplete and integrated
energency plan. We did not choose to do that at that
time. W chose the other option, which is to
establish major features.

Now sonme difficulty has been encountered
in establishing exactly what is a maj or feature. The
utilities did all not have the sane understandi ng of
a mpj or feature that the staff had at the tinme that we
begun. W have since cone to agreenent on those major

features. Still not necessarily what we would |ike
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themto be, but --

CHAI RVAN POVNERS: As you may wel |l be
aware, the Commttee has witten on that particul ar
subj ect .

MR. GRANT: We did see your witing on
t hat subj ect, yes.

But we are pursuing those major features.
The Staff has, | believe, identified approval for the
maj or features. And we're noving forward in that area.

Inthe SAR, again site characteristics are
the major thing that we're trying to establish within
the early site permt. Geography/denography which is
dependent on the | ocation, for exanple, identifies the
nearest city. W've talked a little bit about that
earlier which city was the cl osest, which is of course
Clinton Power Station or city of Clinton. |I'msorry.

W talked a little bit about nearby
hazards. W identified the railroad. There is a
pi peline also near the site that was evaluated. W
| ooked at chemcals in the nearby area and we'l
project what chemicals would be utilized at the
station and then at Cinton Power Station

CHAl RVAN PONERS: | have to comment t hat
| particularly enjoyed reading that section. It's

fascinating by in the hell did they get this piece of
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i nformation.

MR GRANT: |'msure it was a |lot of
i nvestigation.

CHAl RVAN PONERS: It reflected a | ot of
investigation, 1'll have to say that.

MR. GRANT: Another particul ar area of
site characteristics is the neteorol ogy. W | ooked at
wi nd speeds, of course, dispersion, tornados; those
types of things.

Hydrol ogy was quite well revi ewed.

CHAI RVAN POVEERS: Met eorol ogy. | did not
understand quite your treatnent of snow pack and
maxi mum 48 hour precipitation. Just to refresh your
menory, | think if you go through the fornula that are
gi ven, you end up with sormething |li ke a 110 pounds per
square foot | oading on your structures. You indicated
you did not think that was reasonabl e.

MR. GRANT: Correct.

CHAl RVAN PONERS: And then set out to
prove that you had about 35 pounds per square foot.
And | have to say | did not follow that at all.

MR, GRANT: |I'msure | amnot prepared to
explain it to you either.

| would point out that although the

application does say 35 pounds, there was sone
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extensive review of that by the Staff. And | believe
we did result in a change to that such that the nunber
is now 40 pounds per square foot.

CHAI RVAN POVERS: |' m aware of that, too.

MR. GRANT: It has changed a bit.

CHAl RVAN PONERS: But we started at 110.
And | couldn't get to 35, going to 40 didn't help ne.

MR GRANT: Yes. The 110, there was a
net hodol ogy process that we went through and
identified and said when you do this it cones out at
110. That did not nake sense to us either, which is
why we went through anot her process and --

CHAI RVAN POVERS: | understood that the
results seened to be a little heavy and that you set
about doi ng sonething else. | just didn't follow what
t he sonet hing el se was.

MR. GRANT: Al right. W can take a | ook
at that.

Ceol ogy and seisnology is the | ast area.
Certainly that is covered as far as site
characteristics. Al of this information is contained
in Chapter 2. You'll find these are like 2.1, 2.2, 3,
4, 5.

And there is a table that identifies the

site characteristics in Chapter 1, along with the
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pl ant paraneter envelop. And they are separate
categories or separate colums because they are
separate nunbers where we identify sonething
associated with the site or we just picked a value to
use.

CHAI RVAN POAERS:  And | have to admit that

that particular table confused ne at first. But by the

time I was done with it, | said no this is a good
idea. It actually made it nuch clearer what cane from
wher e.

MR. GRANT: Thank you. We had sinilar
comments fromthe Staff.

CHAI RVAN POVNERS: Yes. It took ne a while
toget usetoit. Eventually | said yes, it was a good
i dea.

M5. KRAY: It took us a while internally
as wel | .

CHAI RVAN PONERS: kay. I'mglad |'m not
the only one that's struggling with that.

M5. KRAY: No. And we had a |ot of
i nternal discussion about design feature versus site
characteristics. It was a very phil osophical
di scussion for a while.

MR. GRANT: Right.

CHAI RVAN POVERS: | can wel |l i magi ne.
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MR. GRANT: The difference between a site

characteristic and a site paraneter and a design

par anmet er and desi gn characteristic and whi ch ones are
actual s and whi ch ones are chosen for use. And it was
lots of fun.

CHAI RVAN POVNERS:  Ckay.

MR. GRANT: This is a slide that we' ve put
in to provide sone of the elevation information that
| nmentioned earlier and to identify a couple of the
site characteristics. One is the site grade, which is
approximately 735 feet mean sea level and the
resul ti ng probabl e maxi mumfl ood, not the one that you
saw in the original application but the resulting one
after discussions and interactions with the Staff,
715.5 feet nmean sea |evel.

And just to put this in relation then to
the rest of the station --

CHAI RVAN PONERS: |'ve got to ask

MR. GRANT: Certainly.

CHAI RVAN POVWERS: 715.5, presunably not
716 or not 7157

MR GRANT: Yes.

CHAI RVAN POWERS: You really honest
bel i eve these nunbers to this accuracy?

MR. GRANT: No. But the cal cul ation
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net hodol ogy gives you a nunber and --

CHAI RMVAN POVERS: Can you give ne sone
i dea of --

MR. GRANT: | could probably give you
range there. For instance, if you cone down a little
further, 708.9 is the probable naxinmm flood
calculation still water level. If you then begin to do
t he additional cal culations to worry about wave runup
and any ki nd of sl oshing or surge or whatever m ght go
along with that, then it get really difficult.

CHAl RVAN POVERS:  Yes.

MR. GRANT: That builds that then up to
t he 715.

CHAI RVAN PONERS: You did a good job on
t hat wave washup

MR. GRANT: Thank you.

W certainly could have rounded t hese of f
a bit. But the calculations come out. And you got
t hese wonderful cal culators now that give you seven
digits. W did at least cut that back to one digit
beyond t he deci mal point.

Alittle bit about the damfor the | ack,
not the dam on the ultimate heat sink but the I|ake
dam The top of that is at a 711.8. So you can see

that once you begin all this wave novenent that
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overtops the damthere. But keep in mind that this
probabl e nmaxi num fl ood does not effect site grade.
There's nearly 20 feet of difference there between t he
probabl e maxi mum fl ood and site grade. So it really
is not an issue for this site.

Agai n, sone ot her nunbers there. The 100
year flood is approximately 697 feet nean sea | evel,
whi ch i s about seven feet above the nornal pool |evel
for the | ake.

The 100 year drought woul d drop that down
to 681 or so.

M ni rum al | oned operating level, that is
the nunber that is used at this point, 677, for
Clinton Power Station where they have tech spec that
once the | ake drops bel ow 677 they're required to take
action. W expect that our site would have a sinlar
restriction or our plant once it is built.

W get down to that ultimte heat sink
then and the baffle that | nentioned that runs down
the m ddl e there and t he dam back over at the point,
fromthe point that runs across the | ake there to keep
the water in the ultinmate heat sink should sonething
happen to the | ake dam which is further down at the
confluence. The top of the baffle is at 676, which

keeps the water separated because it would be at
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approximately 675 feet nmean sea |level, which is the
top of that dam underneath that is under the water.

There was quite a bit of detail in, |
believe, the application on the dam construction. |
bel i eve the bottomportions of it have sone concrete.
| don't know all the detail there.

CHAI RVAN POAERS:  You nentioned sonet hi ng
called riprap.

MR. GRANT: Riprap. Yes, sir.

CHAI RVAN POVERS: And what is riprap?

MR. GRANT: A bunch of big rocks.

CHAI RMVAN POWERS: Big rocks. Okay. |
just sawthe word and | | ooked it up in ny dictionary.
Did not help at all.

MR. GRANT: Yes. Wien you drive across an
eart hen hi ghway t hat goes across the | ake and you | ook
down along the side there, you see all those big
rocks. It's riprap.

CHAI RVAN POVERS: Bi g rocks woul dn't do;
we had to call it riprap?

MR. GRANT: Some civil engineer came up
with that, | suppose. | don't know.

MR HINZE: It's usually big gravel rather
than big rocks, isn't it?

MR. GRANT: |I'mnot qualified to tell you
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the difference between gravel and rocks.

CHAl RVAN POVERS: |'m stunned at the
know edgeability of ny colleagues and as usual,
hunbl ed.

MR GRANT: The bottom of the ultimate
heat sink 668.5 so you can see there that the depth of
the ultimte heat sink 6% 7 feet, somewhere in that
range.

Towards the bottomof the slide there as
it indicates in Chapter 3, you're probably famliar
with FSARs for |arger applications for the operation
of a plant which has 18 or 20 chapters, depending on
how many subj ects you're covering these days. For the
site safety analysis report |I'm sure you noticed we
have only the introductory chapter, the site
characteristics chapter and then sonme anal ysis which
we placed in Chapter 3. Those safety assessnents or
anal yses include the radiological effluents, the
t hermal di scharges and t he acci dent dose consequences.
These are the areas required, again, to be addressed
under 52.17 as part of the application.

A coupl e of other areas that are in there,
"there" being Chapter 3 of the SAR, is security plan
devel opnent and ener gency pl an devel opnent. Primarily

there we're looking only to affirmthat we would not
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antici pate any significant inpedinments to devel opnent
of either of those plants. Certainly we did not expect
to identify any inpedinments since there are in place
security plan and energency plan for the station that
exi sts there now

CHAI RMVAN POVWERS: You go through sone
substantial discussion and even critique of the
Gaussi an plunme nodel because of the location of the
| ake and whatnot. And discuss things |ike the change
in friction on the ground. But in the end you end up
with a Gaussian plune, is that correct?

MR. GRANT: To the best of ny
recol | ection, yes.

CHAI RVAN  POWERS: And it was an
interesting discussion of it because the | ake does
perturb things quite a bit.

MR GRANT: |I'mnot sure that we would --

CHAI RVAN PONERS: But in the end you cone
back and say well we're going to use a Gaussi an pl une,
but here are the issues that |ead to questions here.

MR. GRANT: Right.

CHAI RVAN POVERS: And then you use a
plausibility argunment and say well it's not nuch of
perturbation.

MR. GRANT: We woul d expect that there
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woul dn't be nmuch of a perturbation. It is one of the
t hi ngs, however, that we would |ook at the COL
application once we've deci ded what type of tower we
woul d use.

CHAl RMAN POWERS: Well, | guess ny
guestion -- | nmean, that's about the | evel of which
it's witten; sonehow we don't think this is a big
perturbation.

MR GRANT: Yes.

CHAI RMVAN POVNERS: And | said, gee,
wonder how t hey know.

MR. GRANT: Well, that good be a | ong
phi | osophi cal discussion. But | would indicate that
certainly once the plant begins to operate if we saw
sonmething different --

CHAl RVAN POWAERS: | nean, you do draw
anal ogy to your plune coming out of your existing
cooling towers and nmke argunents there. And |
wondered i f that's how you knew, and things |like that.

MR. GRANT: Those existing cooling towers
woul d be at other |ocations and, hopefully, simlar
| ocations. But, yes, we draw t he best anal ogi es that
we can.

Alittle bit about the emergency pl anni ng

area. As | indicated just nonments ago, we concl uded
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that there were no significant inpedinents to
devel opi ng adequate energency plans for this area.
Again, no surprise since there is one in place
al r eady.

We did establish the contacts with the
proposed response agencies. That is a requirenent of
52.17 for the application. That's one of the things
t hat we nust do.

In fact, both of those first two bullets
are not optional. Those are requirenents for the early
site permt.

And the third bullet there to establish
the mpjor features, that was an option. It was not
requirenent, but we did choose to provide that
information and establish those nmjor features.
Again, to get sone finality in those particul ar areas.

This information is, again, contained in
t he emergency plan docunent and also a little bit of
it in Chapter 3 were required by the discussions.

A short summary here of the draft safety
eval uation i ssues, other than the seismc ones. This
woul d be the draft SER portion that came out in

February. We certainly since had interactions with the

staff. We believe all these itens to be resol ved such

that there are no outstanding safety issues in these
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areas. There nay be one or two m nor points that
we're still working on. But, again, no significant
i ssue.

Just a short summary. There was one | ega
item one QAitem 3 nmeteorological itenms, 6 energency
pl anni ng i tens and 21 hydrol ogy itens. But these don't
reflect by their nunbers the significance, by any
nmeans. Any one of the individual itens could
overwhel mthe rest of those as far as significance.

| would also indicate that the energency
pl anni ng area, each one of those had several parts.
So those were not necessarily, again, indicative
And, agai n, we understand these all to be
satisfactorily resolved at this point.

There were five confirmatory itens which
are all Staff actions to be taken. Four of those have
been conpleted. The one remaining itemis that they
woul d confirmthat when we submit a revised
application that it actually includes the information
that we've provided in the responses to the request
for additional information. W expect to provide that
in the Novenber tine frame, so that should be easy to
resolve and conplete the itemas well.

The original February draft SER also

cont ai ned 14 proposed permt conditions and 8 proposed
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COL action itens. | think the Staff is planning to
tell you a little bit nore about what they've been
doing in those areas as they begin their discussions.
| would only say that we expect those will change
sonewhat .

Just a quick note on the schedule. |
think the Staff is going to cover this in nore detail.
We're currently | ooking at approximately a 46 nonth
schedule for our early site permt wth a final
Comm ssion decision in May of "07. | think we'll see
you again, supposedly, in Mrch after a final SER
comes out in February assum ng everything goes on
schedul e.

In  sumary, we have provided an
application for an early site permt wth a site
that's next to an existing operating plant.

MEMBER KRESS: Tell nme a little nore about
the status of that plant with respect to extending
power upgrade. So you have one or do you pl an on goi ng
in for one?

MR GRANT: For Cdinton Power Station?

MEMBER KRESS: Yes.

MR. CGRANT: They have been upgraded.
Let's see if | can find the nunbers on that.

Got the original operating license in

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

51

1986. | don't seemto have the nunbers on the power
upgrade. Oh, here we go.

In 2002 there was a 20 percent power
upgrade. They were originally 2894 negawatts thermal
current operating license is 3473 negawatts thermal

So they've already been upgraded approximtely 20

per cent .
MEMBER KRESS: And the |icense extension?
MR GRANT: | don't know that there's been
a deci sion made on that yet. | would presune that they
will. It's a fairly nodern plant, runs well.

MEMBER KRESS: '86, that's pretty nodern

MR GRANT: Yes.

M5. KRAY: '86, right. W haven't for any
of our vyounger plants in dinton is about the
youngest .

MEMBER KRESS:. That's the youngest one.

MS. KRAY: We have not nmde that decision.
The inclination, assumng the econonmcs would be
favorabl e, woul d certainly to be extended. But there's
been no deliberation or decision at this tinmne.

MEMBER KRESS: Thank you.

MEMBER SIEBER  This is a BWR/ 6.

MEMBER KRESS: MARK 3 BWR/ 6.

MEMBER S| EBER:  MARK 3.
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MR. GRANT: Correct. A simlar design at

Grand @Gul f, Perry and Ri ver Bend.

MEMBER SIEBER: Perry is a sister to --

CHAI RVAN POVWERS: They've got at | east
anot her year of training and indoctrination on this
plant before they can come in wth a license
ext ensi on.

MEMBER KRESS: Ch, that's right. Has to
many years experience, yes.

CHAI RVAN POVNERS: They just don't quite
know enough about this. You guys go learn a little
nore before you graduate.

MR. GRANT: Al right. Again, we have
fulfilled our purposes of identifying the site
characteristics.

W have established a plant paraneter
envel ope that says that if we build sonething within
this envelop, that the plant should fit within this
site and be acceptabl e.

W have nmade use of the existing energency
pl ans. W believe that certainly there are no
significant inpedinments and the devel opnment of the
plans will not be a problem

W' ve addressed all the open itens from

the February draft SER, the non-seismc itens.
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And all the confirmatory itens have been
conpleted or the one final one is in the works.

And agai n, final permt conditions and CCL
action itens are under consideration by the Staff.
You'll see those in the final SER

And with that, | would open to other
guesti ons.

CHAI RVAN POVNERS: March tinme frame for the
final is -- that's what | had on ny original agenda
for that. So it represents sone sort of a del ay.

MR. GRANT: That schedule is a delay that
was identified nost -- well, the schedul e val ues, the
dates, was nost recently identified to us m d- August,
| believe. 16th if | recall correctly was the date of
the letter that provided that schedul e.

We had some discussions with the Staff a
little bit earlier on that. So it is a change. Yes,
sir.

MR. MUNDY: Eddie, let nme go back to at
| east one question posed by the board that we didn't
have an answer for, and that has to do with the
confusi on expressed around how we arrived at our
popul ati on projects.

MR GRANT: Yes. Good.

MR. MJUNDY: Let me turn this over to Bil
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Maher. | think he has some nore recent information.

MR. MAHER: Bill Maher, Exel on.

The question was rationale and why a
popul ati on decreased when comon sense woul d | ead you
to believe, and |'m paraphrasing here, some
urbani zation that typically happens in agricultura
| ands.

In table 2.1-2, which is the population
projections for the zero to 10 m | e range, there does
show a popul ation decrease in all sectors. And the
rationale is for that population decrease is in a
footnote to that particular table. It goes into a
l[ittle bit nore detail inthe environnmental report and
the social and econom c section where we deal wth
zero to 10 mle social/economc inpacts.

The rational e provided there is due to the
| owering manufacturing activity within that areas and
m gration out of agricultural areas.

The foll owi ng table, the footnote to that
particul ar tabl e which di scusses sonme of the Illinois
state rationales for their projected increases or
decreases deal with fertility rates, nortality rates
and mgrations out of those areas.

The following table 2.1-3 deals wth

popul ation projections in the zero to 50 mile range
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out to a certain tinme frame within the area of the
application. |If you |ook at the sector qualifications
of those popul ation projects, in areas or in sectors
where there are population centers you do see
popul ation i ncreases which would reflect a certain in

t hose popul ation centers.

In sectors or areas where there are no
popul ati on centers, you see popul ation either staying
static, relatively static or a slight decrease or
slight increase with the tinme frame for the permt.

CHAI RVAN PONERS: As | understand what you
did was you took the projections for 2010 and 2020
fromlllinois state and then said whatever trend t hat
they cane up with for 40 years ahead conti nued for the
next 40 years.

MR. GRANT: | believe that's correct. |'m
not sure.

MR. MAHER. That's correct. And that is a
typi cal net hodol ogy that is used within environmental
reports, within |licensuring al so.

MR. GRANT: The only thing | wasn't sure
about there in your statement was the 2010/2020
projections. My recollection was the 2000 and 2010
nunbers were used to do the projections. But, | may

have to go back
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MR MAHER: Well, the footnote says

2010/ 2020.

MR GRANT: Does it?

MR MAHER:  Yes.

MR. GRANT: That's why | don't base things
on ny recoll ection.

CHAI RVAN PONERS: | nean while |I'm seeing
here is saying, yes, | nmean we're dealing with snal
nunbers so it's a trivial point actually. But why
woul dn't you just say okay, well it fell to this |evel
at 2020, just leave it static?

MR GRANT: That would have been
conservative it sounds in this particular area. But
| believe the guidance asked for projections, and
t hose were our best projections.

CHAI RMVAN POVERS: | nean, does sonebody
cone with these ideas based on | did it for 1910 to
1950 and it worked? So doing it from 2005 to 2060 it
ought to work, too?

MR, MAHER: And |'m speaking nore in the
envi ronnental area. Wen the popul ati on projections
would -- this is a standard net hodol ogy that's used
for j udgi ng soci al / econoni ¢ i npact s in t he
envi ronnment al ar ea.

| would anticipate, however, as part of
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going to COL that we would reverify those popul ation
projections and nmake sure that we fall within the
envel ope.

CHAI RVAN PONERS:  Yes, | understand that.
But 1'mjust wondering, you know sonmebody says it's a
standard nethodology. | just want to treat these
things up. It's not what | would have of fhand done.
On these particular nunbers, | nean there's nothing

wong with it because |'mnot going to argue with you

over 83 versus 78. And for the increasing areas you
did just -- | nean, you were consistent. And so |
can't fault you, | just wondered why.

MR. GRANT: W typically don't go into the
details and the history of the devel opnent and
nmet hodol ogy unless we have a concern wth the
nmet hodol ogy, which we did not have in this area.

CHAI RVAN POVNERS:  Ckay.

MR. MUNDY: One other question posed was
around the snow | oad conputations. | don't knowif we
have a response now or not, but we're looking intoit.
So if we don't -- okay. So later this norning or this
afternoon we'd like to try and make a conment on that
and address your question.

CHAl RVAN  POAERS: That woul d be

appreci at ed because | just didn't foll owthe argunent.
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MR. MUNDY: Ckay.

MR. GRANT: Maybe the closure on that is
for us to take a | ook at the discussion that is in the
application and see if we can clarify it a bit.

CHAI RVAN POVNERS: Well, | suspect we'll
get into it with the Staff. There'll be tine to
revisit this topic.

Any ot her questions for the speakers?

MR HINZE: If | may, please. Have you
consi dered gl obal warm ng in your predictions of 100
year drought, etcetera?

MR. GRANT: Not specifically. Wat we
believe there is that generally global warning is a
di scussi on of the average changes. And when we're
establishing site characteristics we tend to | ook at
the extremes. |If we take the tenperatures, for
exanpl e, the average tenperatures in the Clinton area
run bet ween 20 degrees and 90 degrees, or thereabouts.
| don't have the exact nunbers, but sonething like
that. Wereas, when we're |l ooking at the ultimte
heat sink design we use a zero exceedance numnber, the
maxi munms. And t hose run bet ween about m nus 36 degrees
and 117 degrees. So we do not see that the minor
variations within the average nunbers are going to

have a significant inpact on the extrenes.
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W woul d point out, however, that there
are two opportunities to look at that in the future.
One of those when the COL application cones in. And if
we have seen sonet hing change in that time frame, then
we woul d address that in the application.

The second opportunity is as an operating
pl ant al nost every plant has sonething called a
condition report, a problemreport, a concerns report
of sone type where if something is identified to be
beyond the extrenmes that is identified in the site
safety analysis report or the final safety analysis
report, then that would be docunented and eval uat ed.
So that woul d be the second opportunity. If we're 40
years into the life of the plant and we find that
we' ve got hi gher tenperatures than we t hought we woul d
see, then that would be docunented and eval uat ed.

CHAI RVAN POVNERS: 1990 seened to be a
particularly bad year.

MR. GRANT: That's certainly possible. As
| get older | can't really renenber that far back. But
it could have been.

CHAI RVAN POVERS:  Yes.

MEMBER KRESS: Are the plans for at | east
two nore plants on the site?

MR. GRANT: It depends on the design
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Sonme of the designs that we | ooked at were a single
plant. But on the other end of that spectrumthe PBMR
design that we |ooked at had eight nodules. So
anywhere in between. | think it was a single AP1000 - -
no, I'm sorry. A single ESBWR 2 AP1000s, 3 high
tenperature gas reactors, 8 PBMR nodul es; you know a
wi de variety. Three ACR 700s, if | recall

M5. KRAY: Right. In the plant paraneter
envel ope it acknow edged how many we were assum ng
because in sone cases, depending on heat |oads or
what ever, that nmade the difference.

MR. GRANT: Right.

M5. KRAY: But you know our interests
since then has been |I'd say refined to the ESBWR, in
whi ch case it would accommpdat e one, which | think is
approxi mately 1550 Met Electric or two AP1000 which
each individual | think are 1117.

MR GRANT: So yes, one or two.

CHAI RVAN POVERS: Any ot her questi ons.

Vel |, thank you very nuch

MR. GRANT: Thank you.

M5. KRAY: Thank you all.

CHAI RVAN POVERS:  And we will recess until
10: 15.

(Whereupon, at 9:47 a.m off the record
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until 10:16 a.m)

CHAI RVAN POVEERS: Let's come back into
sessi on.

W're going to nove to the Staff's
di scussi on of the non-seismc aspects of the Cinton
early site permt. And our first speaker is John
Segal a.

MR. SEGALA: Ckay. Thank you for having
me here.

If you'll turnto the next slide. I'mJohn
Segal a, the | ead project manager for the Exelon early
site permt safety review W wll brief to the
Subconmmittee on the Exelon wearly site permt
application and the status of the NRC s Staff's
review. And we'll provide support to the
Subconmittee's review and subsequent interimletter,
and hopefully answer sone of the Subcomrittee's
guesti ons.

Next slide, please.

| wll be touching on the schedule
m | estones. Sone key features of the ESP application,
key review areas, open itens, permt conditions, SSE
action itenms and sone DSER concl usi ons.

Next slide, please.

For the conpleted mlestones, Exelon
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provided their application in Septenber of 2003. W
issued RAIs in July 27, 2004. W also issued sone
evaluation time estimate RAI's in Decenber of 2004.
And the applicant responded in January of 2005.
However, that was not in time for us to factor that
into the draft safety evaluation report. So many of
the open itens in Chapter 13 on energency planning
were nothing nore than placeholders for us to review
t he response to those RAlSs.

The draft safety evaluation report was
i ssued in February of 2005. And the Applicant has
provided two letters responding to our open itens on
April 4th of 2005 and April 26, 2005.

W issued the supplenental draft safety
eval uation report on August 26th and we provided an
advance copy to the ACRS. The supplenental draft
safety evaluation report is not vyet publicly
available. It is in the process of a 14 day
proprietary revi ew peri od whi ch ends on Sept enber 9t h.

Next slide.

The renmai ning mlestones is we have a full
Commttee neeting tonorrow. W're requesting an
interim letter by Septenber 28th. The Staff is
schedul ed to provide the final SERto ACRS. This will

be an advanced copy in February 8, 2006 and i ssue the
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final SER on February 17, 2006.

CHAI RVAN PONERS: Now | et me under st and
just alittle bit what we're going to do here. You're
going to come to us, the Conmittee is going to be
famliar with this draft SER which does not reflect
the responses from the Staff? | nean fromthe
l'i censee.

MR. SEGALA: Yes. Today's neeting we
i ssued our draft and what's happened here is that
normally for the other two ESPs we issued our draft
and then imediately had a neeting. |In this case
because we wanted to conbine the neeting for the
suppl emrental draft and the draft together in one
neeting, there's been sone tinme |ag between now and
the issuance of the draft. So we've had tinme to
interact with the Applicant to resolve those open
itens.

So we're in the process right now of
putting together our final safety evaluation report
for the rest of the docunment, except for the
suppl emental , which is section 2.5.

CHAI RVAN POAERS:  What |'m struggling with
is, and maybe it's okay, but if we wite an interim
| etter that speaks to things, you ve got a lot of open

itens that you don't have any nore. | mean, |'m not
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sure this is serving anybody's use here.

MR. SEGALA: |I'mnot sure | fully
understand. | nean, typically the letters that you
provi de point out shortcom ngs or things that we've
m ssed.

CHAI RVAN POVERS:  Yes.

MR SEGALA: So | would think that would
be applicabl e regardl ess.

CHAI RVAN POVNERS:  Ckay.

MR SEGALA: And we could still factor
that in to our final safety evaluation report if
needed. Ckay?

CHAI RVAN POVWERS: A general summary of
what our letter to submt.

MR. SEGALA: And again, | guess Exel on had
touched on the full Committee neeting in March of
2006. And then a possible final letter in March 30th
of 2006 so that we could issue our NUREG in May 1st.

And then we have a nandatory hearing and
a Conmi ssi on deci si on.

MEMBER KRESS: Who reviews the
envi ronnent al inpact statenment? Does your people do
t hat, too?

MR. SEGALA: W have two groups. W have

the safety review which is done in ny organization
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And then we have al so an environnental group who has
anot her project manager |like me who is in charge of
doing the review And we have contractors from PNNL
that are doi ng the actual review of the environmental
report and witingthe environnental inpact statenent.
MEMBER KRESS: Are these reviews nore or
| ess separate. You do one thing and they do the
ot her ?

MR. SEGALA: They're on separate

schedul es. W do have sone common people on both. So

you will have like for instance the hydrol ogy revi ew
was done by PNNL, but they also did work on the
environnental inpact statenent. So there is sone
consi stency there between the two reports.

VWll, | did want to nention that the
issuance of the final SER on February 17th is
contingent on us resolving all the open itens with
regard to the suppl enental DSER by the end of Cctober.

W have eight lead reviewers for the
techni cal review of the safety side. W have Brad
Harvey with nmeteorol ogy. Goutam Bagchi on hydrol ogy
wi th support fromPNNL. Kaz Canple on site hazards.
ciff Munson and Tom Cheng on geol ogy/ sei snol ogy and
geotechnical wth support from the U S. Geologic

Survey and BNL. Jay Lee | ooked at a denopgraph,
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geography and radi ol ogi cal dose consequence anal ysi s.
Bob Mdody |ooked at enmergency planning wth
consultation fromFEMA. Pal Prescott reviewed quality
assurance. And Al Tardiff |ooked at physi cal
security.

Gout am Bagchi and his contractor were
unabl e to attend today because of a tsunam conference
in Asia. So if we get into details on those, |'l|
have to get back to you.

CHAI RVAN POVNERS: And we have 21 itens in
t his hydrol ogy area.

MR SEGALA: Yes, sir.

CHAI RVAN POVNERS: And it's the area that,
quite frankly, just confuses ne to death.

MR. SEGALA: Yes.

MEMBER SI EBER. W mi ght have a tsunam .

CHAI RVAN PONERS: Tsunam s don't confuse
nme. | don't worry about theminto Mexico. W very
sel dom have tsunams. |If we have a tsunam that
ef fects New Mexico, it's going to effect other things
a | ot worse.

MEMBER KRESS: W have themin Tennessee.
It rains alot and it all cones down at one down, and
we're getting some tsunam s.

MR. SEGALA: |1'd also like to say that Jay
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Lee and Kax Canple al so were unable to attend today.

|"d like to point out that we did a | ot of
i ndependent evaluations and calculations to verify
what t he Applicant had done. And t hat was acconpl i shed
t hrough the Staff and their contracts.

Next slide, please.

"1l try to go through sone of these
qgui ckly because | know that Exel on touched on a | ot of
t hi s.

The ESP site is approximately 700 feet
south of the existing Cinton Power Station.

The ESP Applicant is Exelon Generation
Conmpany and AnerCGen owns the CPS, the Cinton Power
Station and the early site permt sites. And as
Exel on had pointed out, that they seek authorization
for limted work and have proposed or submtted a site
redress pl an.

Exel on's requesting approval for a total
core thermal power rating between 2400 and 6800
nmegawatts thermal. They're proposing either a single
reactor or nultiple reactors or nodul es of the same
reactor type.

CHAI RVAN POVERS: When you | ook at the
early site permt does the |ower bound make any

difference at all?
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MR. SEGALA: In ternms of the power rating?

CHAI RMVAN PONERS: Right. | nmean does it
effect things or is it just all the upper bound?

MR. SEGALA: | would think it's nostly the
upper bound, but | don't know for sure.

Exel on has chosen to follow the plant
par anmet ers approach, which Exel on had al ready spoke
about. They | ooked at the ABWR, AP1000, ESPWR, ACR
700, the pebble bed nodul ar reactor an the GIMHR as
well as IRIS.

CHAl RVAN  POWERS: Because of the
specul ative nature of the plant paraneter envel ope
when you do your review do you keep track of which one
of those paraneters are really salient? | nean, |
find a list that says oh gosh, if this particular
pl ant paraneter changes, you need to look at this
section, this section and this section?

MR. SEGALA: Well, going fromthe DSER to
the final SER we put together a |ist of what we call
boundi ng pl ant paraneters.

CHAI RVAN POVERS:  Yes.

MR. SEGALA: An we're still in the process
of putting that together for the dinton site. But we
call out those plant paraneters that were crucial to

the Staff's safety review, and those will be called
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out in the SER as well as becone part of the actual
permt itself.

MEMBER KRESS: Do those paraneters include
a CDF and LRF?

MR, SEGALA: No.

MEMBER KRESS: They're not part of it?

CHAI RVAN POVEERS: Nobody cares about CDF
and LRF for a piece of property in the mddle of
Illinois flat |ands.

MEMBER KRESS: Good question.

MR. SEGALA: And again, the Staff's review
of the plant paraneter envel ope was nore to | ook at
whet her they are reasonable. And we took a sinilar
approach for design certification where we | ook at the
site paraneters to nmake sure that they were reasonabl e
for the design.

Next slide, please.

CHAI RVAN POWERS: And there's nothing
particul arly exceptional in the plant paranmeters that
Exel on chose. | nean, they |ook kind of nomnal to
ne.

MR SEGALA: Yes. So we sort of |ook at
them and see if they | ook reasonabl e.

CHAI RVAN POVERS: As Exel on pointed out,

the original dinton Power Station was designed for
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two identical units and construction of the second
unit was halted. The existing switchyard will be
expanded to accommpbdate the output fromthe new
facility.

The normal heat sink will be conprom sed
of either a mechanical or a natural draft cooling
towers. And the ultimte heat sink if needed, will be
conprised of a mechanical draft cooling tower.

And Exelon is seeking a 20 ESP term

The next slide | think Exel on covered, so
|"m not going to get too nmuch into it. W have the
same, the power block for the early site pernmt and
area for the normal heat sink, and the area for the
ultimate heat sink, cooling towers. And this is where
the Unit 2 switchyard woul d be expanded. And this is
t he approxi mate | ocati on of the new structure and t he
ul ti mate heat sink.

MEMBER KRESS: Wien one specifies the
limt on the ESP, like 20 years, what is the thing
that limts? 1Is it population projections or | mean
why not 40 years? Wat difference would the SER have
init if it were 40 instead of 207

MR. SEGALA: Well, the requirenments for
how | ong an ESP can go is witten in Part 52. They

can propose either a 10 or a 20 year --
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MEMBER KRESS: Oh, that's specified in
t he- -

MR SEGALA: Yes, in Part 52. Now, as to
t he exact reasoni ng of how we cane up with 20 years in
Part 52, | could find out for you. But |I don't know
of f hand.

MEMBER KRESS:. The only thing I could
think of wuld be changing the environnenta
popul ati on and - -

CHAI RVAN PONERS: But in fact if you | ook
in the detail, whereas it last for 20 years, it
actually has a lifetine that just goes on forever. |
nmean, it doesn't really disappear.

MR. SEGALA: | think there's a process
where they can ask for --

CHAI RVAN POVNERS: And it can be extended.
But even if you don't, it's kind of there for a | ong
time, isn't it? It's less official but it's still
there for -- | nean, it just doesn't seemto die.

MR SEGALA: Next slide. This slide is
sort of a visual of Exelon provided a slide of all the
el evati ons.

CHAI RMAN POWERS: Is it a slide you
request ed.

MR. SEGALA: Wat's that?
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CHAl RMAN POWNERS: This is a slide you
request ed from Exel on?

MR SEGALA: No. This is a slide that our
contractor, PNNL. And | liked it because it hel ped ne
under st and.

CHAI RVAN PONERS: | like it, too.

MR. SEGALA: The only problemis this
maxi mum flood | have the old nunber on there. The
nunber is 715.5, which Exel on had pointed out, which
woul d be above the top there. But it sort of gives a
depiction of -- it's not to scale, but it's pretty
close to where the creekbed is. And this is the
ultimate heat sink with the submerged dam and the
intake to the ultinmate heat sink for the dinton Power
Station. And this is the early site permt grade.

So it just gives you an overview of how
all the different elevations. 690 is the nornmal pool
| evel .

So, | just thought that was a good vi sual .

MR. H NZE: John, where would the proposed
excavation bottomon this diagran?

MR. SEGALA: In ternms of putting the power
bl ock?

MR. H NZE: The excavation for the power

bl ock, right.
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hose

slides in front of ne. | don't know if Exel on woul d- -

MR H NZE: What's the scale on this?
MR SEGALA: It's not to scale.
MR. H NZE: Oh, okay.
MR
MR H NZE: Al right.

CHAI RVAN POVERS: Wl |, what we know
that the bottom penetrates through the 35 |evel

penetrates through the 700 level -- I'msorry.

SEGALA: This drawing is not to scale.

is

or

MR. SEGALA: | think it goes down 140

feet, yes.
MR H NZE: 140 feet | read, is that

right?

MR. SEGALA: Yes, | think it's 140 feet

and then they may go a little bit below that
eveni ng out or regrading.
MR. HI NZE: So where woul d that occur

t his di agramthen?

for

on

CHAI RVAN POVNERS: Down bel ow t he bott om of

t he creekbed.

MR. SEGALA: | think it would be 140 bel ow

this.
MR, H NZE: Ckay.

MR. SEGALA: Were exactly that woul d
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MR HINZE: It would be bel ow the whol e
di agr anf

CHAI RVAN POVERS:  Somewher e.

MR SEGALA: Yes. And | think that was a
boundi ng value. So that would be the |Iowest it would
be dependi ng on what design was used.

MR. GRANT: If | mght, Eddie Grant with
Exel on.

The 140 foot is, | believe, the PBMR
design. Most of the other designs are ruch | ess.

MR. H NZE: Maybe we're getting ahead of
t he game here, but you al so di scussed renovi ng sonme of
the potential zones of liquefaction if | understand
correctly.

MR. GRANT: Correct.

MR. H NZE: But would that take you even
bel ow this 140 or does that --

MR. GRANT: No, sir. If you recall again,
as you indicated that's this afternoon's discussion,
but the proposed permt condition is that we woul d be
required to renove the upper 60 feet.

MR H NZE: Sixty feet? Right. kay.
Si xty/140. COkay. | understand now.

MR. SEGALA: As Exel on had pointed out

there, seeking a major features option in Part 52 the
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Staff's using supplenent to the NUREG 0654 to perform
their review As indicated in the other ESP neeting
industry has a concern with the degree of finality
with the major features option. And the Staff
believes that we can grant finality as to the overall
descri pti on, but we' |l | need to address the
i npl enentation details at the COL.

One of the open itens in Chapter 13 is
regardi ng major features H, which is on the energency
facilities and equi prent.

Regardi ng the OSC and the TSC details, the
Staff didn't believe that the Applicant provided
sufficient information in order to approve this ngjor
features option. So the Staff is going to not
approving major features H for Exel on.

CHAI RVAN POVEERS: You're going to have --

MR SEGALA: This was also true for North
Anna as we took the sane approach.

CHAI RVAN PONERS: You're going to have to
remnd ne. Major features H?

MR SEGALA: It's for the facilities and
t he equi prent as to --

CHAI RVAN POVERS: Ch, okay.

MR. SEGALA: The key review areas |'m not

going to read through all of them The seisnol ogy and

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

76

geology will be discussed in the afternoon session.

This is an overview of the open itens in
what areas they fell into. There were 33 open itens
inthe draft safety eval uation report and 7 open itens
in the supplenental draft safety evaluation report.
And Exel on as pointed out, the nunber of open itens
are not necessarily indicative of the significance of
t he issues.

Resolution of all the open itens will be
di scussed in the final safety evaluation report.

MR H NZE: John, | don't know whether |'m
ahead or behind the curve, but | |ooked at the |ist of
open itens that | was given and it didn't include the
sei smol ogy and geol ogy. Do you have a list for us of
the open itens or are we supposed to extract themfrom
t he verbi age?

MR. SEGALA: 1'Il be presenting those open
itens in the afternoon session.

MR. HI NZE: kay. Could we have those
before the presentation by the Exel on Conpany.

MR, SEGALA: Sure.

MR H NZE: |f that woul d be possible,
woul d appreciate it.

MR. SEGALA: W could hand those out right

after | finish talking.
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MR. HI NZE: That would be very kind. Thank
you. Very hel pful

MR. SEGALA: Al the open itenms in the
DSER resol ved except for the 7 supplenental draft
safety evaluation report open itens. And there's one
hydr ol ogy open itemthat we' ve cone to the concl usion
that there's adequate water in the ultinate heat sink,
but we're working out what the appropriate site
characteristic value is for the maxi mumi ce t hi ckness.

The list of open itenms, as you pointed
out, are provided as background. | wasn't planning to
di scuss all the open itens today unless there were
speci fic ones you wanted ne to touch on.

As Exelon pointed out, there are five
confirmatory itens and the one that renmains open is
regarding the Staff verifying that the SAR narkups
provi ded i n RAI and open itemresponses get refl ected
in the application.

Next slide, please.

In the conbination of the draft safety
eval uation report and the supplenental draft safety
eval uation report there are a total of 15 proposed
permt conditions and 17 proposed COL action itens.
Li ke we did for North Anna when we went fromthe draft

safety evaluation report to the final safety
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eval uation report we developed a list of criteria for
per manent conditions and COL action itens, which we
didn't have for the draft reports. And so we're
currently going through that exercise right nowto
make sure that we apply the newcriteria to the draft
safety evaluation report itens. And |ike North Anna,
we expect that the nunber of permt conditions are
going to go down and the nunber of COL action itens
will increase.

And the list of permanent conditions and
COL actionitens that are in the draft report are al so
provided in that attachnent.

To recap the three circunstances under
which we use permt conditions is when the Staff's
eval uation rests on an assunption that it's practical
to support only after the ESP i ssuance or a site
physi cal attribute that exists that is not acceptable
for design of the system structures and components
important to safety and the Staff's eval uati on depends
on a future act.

And for the COL action itens it's a |ist
of work that needs to be |ooked at the COL stage
We're using simlar approach that we use for design
certification. And those COL action itenms will be

listed as an attachnment to the permt itself.
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Next slide, please.

For those sections of the draft safety
eval uation report that had no open itens, |'mlisting
here the conclusions that were drawn fromthose
sections because those will be the sanme concl usions
that will be in the final safety evaluation report.

Pot enti al hazards associ ated wi th nearby
transportation routes, i ndustri al and mlitary
facilities pose no undue risk to the facility that
m ght be constructed on the site.

Next slide, please.

The proposed site is acceptable for
construction for constructing a plant falling within
the plant paraneter envelope with respect to the
radi ol ogi cal effluent rel ease, dose consequences from
nor mal operati on.

Site characteristics are such that an
adequat e security plan and neasures can be devel oped.
And the focus there was l|looking at if there was
appropri ate standoff distance.

In summary, as | said before, all open
itens are resol ved except for the 7 seism c openitens
and the one hydrol ogy open itemon the maxi mumice
t hi ckness.

CHAl RMAN POVNERS: Let me tal k about that
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ice thickness. | read their analysis of the ice
t hi ckness as they were following a prescription. |Is
it the prescription that you object to?

MR. SEGALA: The Staff, you know, through
RAI's and open itenms has | ooked at initially when we
di d our calculation and they did their cal cul ati on, we
got drastically different results. And we went back
and figured out what the differences were.

There was a difference inthe -- I'm
trying to renmenber. There was the ice thickness
estimation equation. The Applicant used a U S. ACE
standard and the Staff used an Assur's equation from
1956. The Staff went back and | ooked at that and
found t hat the approach the Applicant was using, that
equation was the industry-wi de accepted value or
equation to be used. So we've since gone back and
redid our calculation using that.

The ot her difference that we found was t he
nmethod for estimating the nmaxi num accunul ative
freezing degree days. W used a fixed date and the
Appl i cant used an estinated freeze-up onset date. The
Staff is still in the opinion that we shoul d be using
a fixed date of Decenber 1st.

So now that we know the differences and

we've done the calcul ations, the Staff has a
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cal cul ated maxi mum thickness that's a little bit
thicker than the Applicant's. And we still need to
have further discussions to get to an appropriate site
characteristic val ue.

MEMBER KRESS: \What does this ice
t hi ckness inpact? The intake to the --

MR SEGALA: W | ook at the ice thickness.
It effects the design of the intake structure. It
needs to be able to handle that. It also effects the
excess capacity in the ultimate heat sink. The Staff
| ooked at a scenario --

MEMBER KRESS: That's the ICD part of it?

MR. SEGALA: And | think they |ooked at a
scenari o where the dam breaks and there's ice on top
of the water. The |level goes down and the ice sticks
inthe ultimate heat sink in that dam And they | ook
at that scenario and is there excess capacity in the
ultimate heat sink to be abl e to provide nakeup to the
ultimate heat sink for the ESP site.

And so we've gone through those
cal cul ations. Even assuming the Staff's thicker ice,
and we' ve concluded that there is excess capacity in
the ulti mate heat sink. And what we're westling with
now is, you know, what's the appropriate way to

calculate what the thickness is and what the
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appropriate site characteristics should be that we
include in the permt itself.

CHAl RVAN POAERS: Well let me ask you
about these standards. You have a 56 equation that
you were using and then you find that there's a nore
nodern. What is the technical basis for these? |Is
there sufficient technical basis to have any
confidence in these standards?

MR SEGALA: | don't know the answer to
that. And | don't have ny expert here today to touch
on that. But that's sonething | could --

CHAIl RMVAN  POWNERS: Well, it's just
interesting for us to know.

"' mnot sure which category it falls in,
but as | indicated in the presentation by the previous
speaker, | did not followthe argunents concerning the
anount of snow load that they had to count.

MR, SEGALA: Ckay.

CHAI RVAN POVERS: And what | especially
don't followis howthis application is being treated
that differs from what happens in Vicksburg,
M ssi ssippi as far as snow | oad. They, too, got what
seened to be an unreasonable nunber. And you told
themto live with it.

MR, SEGALA: Ckay.
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CHAI RVAN PONERS: Can you explain what all

transpired here.

MR. SEGALA: This is Brad Harvey. He did
t he neteorol ogy revi ew

MR. HARVEY: Hi. This is Brad Harvey with
the Staff.

The standard Reg. Guide 1.70, whichis the
former contents for the final safety anal ysis report
di scusses provi ding 100 year snow pack plus a 48 hour
pr obabl e maxi mum preci pitation as data to be incl uded
inthe SAR And there was sone point of confusion on
basically both the Staff and the Applicants as to how
do you conbi ne those nunbers.

And what you see here is a sequence of
t houghts evolving in the Staff and t he order which t he
Applicant came in and the Staff dealt with them
Started with North Anna, then Cinton and then G and
@l f, which is not the order the ACRS is review ng
t hese applicati ons.

So what you saw in Gand Gulf is really
the final thought process that the Staff has cone
wi th. And subsequent to witing the DSER t he Staff has
come across a 1975 branch technical position which
di scusses the use of the 100 year snow pack in

defining the normal live load for roofs. And then the
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conmbi nati on of 100 year snow pack plus the 48 hour
probabl e maxi mum precipitation for the extrenme life
| oads for roofs.

And so basically what the wording in this
area for the dinton SER is going to look at bit
di fferent than what you see in the DSER in that we're
going to call out tw different clinmate site
characteristics; one being a 100 year return snow | oad
and the second being the 48 hour w nter probable
maxi mum preci pi tation.

CHAI RVAN PONERS: (kay. That's good. How
do | get from 110 pounds per square foot to 85 and
t hen back to 40?

MR. HARVEY: (kay. Well, the 40 will not
end up showing in the final SER  The way that nunber
camre is | believe they took the 100 year snow pack,
which is around 30 pounds, and they added what they
consi dered t he worst case snowfall historically, which
they extrapolated, assuned the nonthly nmaxinmm
reported snowfall in the site, and added that to the
snow pack. That's how | believe they cane up with the
40 pounds. But like | said, that value will not show
up in the final SER

MEMBER SHACK: What nunber will show up?

MR. HARVEY: There will be two nunbers.
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One will be the 100 year snow pack, which will be 24.4

pounds per square foot. And then the 48 hour probable
maxi mum w nter precipitation with 16.6 inches of
wat er .

So the idea is is that the COL applicant
can take those two val ues and dependi ng on the shape
and design of his roof, argue that for instance the
16. 6 i nches of water on top of the snow pack woul d not
stay on the roof because of the design of the roof.
But now we start getting into design issues and so
part of the exercise the Staff went through here was
trying to separate site characteristics from design
i ssues. So these are val ues that the desi gner needs to
| ook at the COL stage and say ny roof is designed to
hold that load or it's not because it's not physically
possible for that load to stay on top of the roof.
Ei t her because it's sloped, it's a done contai nment,
etcetera, etcetera.

CHAI RVAN PONERS: It shall forever remain
a nystery how we go from 110 pounds. H ow ruch is
16.6 inches of water? | can figure that real quickly
here.

MR HARVEY: Well, that's where the 100,
so it's got to be 60 to 70 pounds per square foot.

The problens with maximumwith the precipitation is
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really a theoretical type nunber as opposed to an
actual nunber, which is why it's two or three tines
hi gher than what has been historically observed in
this site.

CHAI RVAN PONERS: Yes. Water is about
roughly 64 pounds a cubic foot. So it gets you up
close to 110. | now understand. Ckay.

And you' ve separated the two and they're
just site characteristic, and we no |onger add them
That's sonebody's el se job to do?

MR. HARVEY: That's the design engineer to
| ook at that.

CHAI RVAN PONERS: (Okay. And the folks in
M ssissippi still got to westle with their 22 inches
of snow plus 22 inches of maxi mumprecipitation; they
happened to be the sane thing? But they need to
westle with it?

MR. HARVEY: They need to westle with it.
And, again, they will do that at the design phase.

CHAI RVAN POVERS: Ckay. GCkay. Well, as
| ong as we' ve got you here, | think, Bill, you want to
repose your question about gl obal warm ng or even nore
importantly, just weather cycles?

MR. HI NZE: Yes. How have they been

factored in or have they been?

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

87
MR.  HARVEY: GCenerally the extrene

climatic site characteristics that are presented in
the application as well as in the SER are based on
hi storical data that has typically been extrapol ated
out to 100 year recurrence intervals. So dependi ng on
the length of that historic data, depending on the
paraneters that's bei ng neasured, and you conme up with
statistical nethodology for doing that.

MR H NZE: Sure. But no climatic nodel to
predict into the future are being used in these at
all?

MR. HARVEY: That is correct. Not at this
point in time. | think in the future that m ght
change, but we basically are using values that, for
i nstance, the American Soci ety of Civil Engi neers uses
for building | oading, wind|oads as well as roof | oads
and the ASHRAE, which is American Society of Heating
and Air Conditioning Engineers. They publish data to
be used for extrene.

MR. HINZE: |s anyone contacting NCAR on
any of these topics in terns of climtic nodels for
t he next 40/50 years?

MR. HARVEY: | suspect that that is
probably a work in process. | know that the Federal

Government has organi zed a group that is |ooking at
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climate change, are in the process of doing that.
Which i s one reason why the SERis worded -- di scusses
very briefly climate change. And if in the future the
nmet hodol ogy for conming up with the design | oads
changes to reflect potential global warmng climte
change, that the regul ations allows the Staff to go up
and change the site characteristics toreflect the new
nmet hodol ogy, evol vi ng net hodol ogy.

MR HNZE: Well, it looks like they're
doing a better job predicting climate in the next
decades than they are predicting weat her for the next
day.

CHAl RMAN POWNERS:  Well, what | find
interesting is that we do see trends that show
mul ti ple cycles, sone of which are converging. And
reenforcing at this period of time associated with the
band around the @lf of Mexico. And it has
consequences to the north and the south. | nmean,
there are entire journals devoted to this stuff and
i ndividuals with differing opinions. But all opinions
seemto be that the weather in the last 50 years is
somewhat milder than the weather that they are
anticipating in the next 50 years. The reasons for it
differ.

MR HNZE Yes. Well, in the ACNWwe're
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worried about 10,000 or --

CHAI RVAN PONERS: Yes. | know you guys
are really out in the mddle of nowhere.

MR HINZE: This is a no never mnd.

CHAI RVAN POVERS:  You guys are in the
i mponderabl es. But fortunately no matter what
prognostication nade, there's no one to claimyou're
Wrong or prove you wong. They can cl ai myou' re w ong,
but they can't prove it.

MR H NZE: Yes.

CHAI RVAN POVERS: Here we have sone chance
of finding out who is wong.

MR HARVEY: It does seemreasonabl e
t hough, as to what the clinmte nodels can show us.

CHAI RVAN POVNERS: Wl |, we've asked in the
Staff previous conmunication with them to address
t hat , and they think they don't have the
responsibility.

Pl ease conti nue.

MR. SEGALA: | only have the last item
left. Was we're |l ooking forward to receiving your
interimletter and open for coments.

CHAl RVAN POVNERS: Wl l, I'mleft alittle
bit wuncertain what to comment on in this area.

Because | don't know what's resolved and what's not
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resolved. | guess everything is resolved, save what
one little ice thing.

MR. SEGALA: Yes.

CHAI RVAN POVERS: And so everybody's in
life?

MR, SEGALA: Yes.

CHAl RVAN PONERS:  And so to if we don't
have anyt hi ng unusual about this application, and in
this area there's not mnuch

MR. SEGALA: We'Ill be conming to you, you

know you' Il receive the final SER which will have the
full explanation of how we resolved all the open
itens. And we'll come before you again for the final

and we can discuss those itens as well at that tine.

CHAI RVAN POVERS: Yes. Menbers have any
guestions they'd like to pose in this area?

MR H NZE: Well, one of those that | was
rather interested in was the 2.418, the potenti al
i npact of the construction on the piezonetric surface
and piezonetric levels. Wat |ead to your concerns in
the first place and how were they resol ved?

MR. SEGALA: (Ckay. Again, | don't have ny
expert here, but | have some notes which | nay be able
to -- the Staff felt that the Applicant did not bound

the possible indirect inpact of an overall drop in
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| ake pool elevation caused by additional consunptive
use, water associated the ESP facility which m ght
alter the piezonetric surface of the ESP facility.
The Staff wasn't clear of construction down to the
pl ant paranet er envel ope enbednent death. It could be
performed wthout dewatering systenms that could
possibly reverse the piezonmetric radiant for the
existing Cinton Power Station unit. So the Staff
asked the Applicant to provide the potential inpact of
future construction for the ESP facility on the

pi ezonetric gradient for the ESP site.

The Applicant stated that there will be no
scenario where the liquid radioactive effluent could
be rel eased about the ambient ground water table,
including the scenario where the effluent holding
facility could be flooded raising the rel ease point
above the ambi ent ground water table.

The Staff agreed that wunder these
ci rcunst ances rel ease of |liquid radioactive effl uent
to anbi ent ground water can be precluded. And the
Staff is proposing a pernmanent condition to ensure
that the hydraulic radiant will always point inwards
into the rad waste holding and storage facility from
the anbient ground water during construction and

operation of the ESP facility, including the tine
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during which recovery of ground water occurs to near
its PD water elevation

So the permit conditionwll be put onthe
permt that at COL they' Il have to show that the
gradi ent al ways poi nts inwards.

MR HINZE: So the excavation to 140 feet
bel ow grade wi Il be associated with the watering. But
then what you're talking about here is the final
pi ezonetric gradient, right?

MR, SEGALA: Yes.

MR HINZE: |s what | said appropriate?

MR. SEGALA: | believe so, yes.

MR. H NZE: Okay. Thank you.

CHAl RMVAN PONERS: |I'd like to just ask a
guestion of clarification on COL 3.1-1 which states
"Verify the cal cul ated radi ol ogi cal doses to nenbers
for the public when radioactive gaseous and |iquid
effluents for the ESP facility are bounded by the
r adi ol ogi cal doses in the SER for the ESP
application.”

What are you | ooking for here? You just
conpari ng one nunber to anot her nunber?

MR. SEGALA: | think is, you know, we've
done a dose cal cul ati on | ooki ng at the source termand

the chi over @. And | believe that this is to verify
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when the COL comes in that the Staff's calculation is
still bounded when they conme in at a COL.

CHAI RVAN PONERS: I n the application when
they get to this stage, they're going to end up using
a Gaussi an plunme nodel and they're going to cal cul ate
the chi over Qs. But they go through and di scuss why
the Gaussian plunme mght be perturbed on the |ake
there on both sides of the plant. And in fact, they'd
| ook at that and thi nk about Gaussi an pl uneness here?

MR. SEGALA: Brad, do you have any
i nsights on that?

MR. HARVEY: Brad Harvey with the Staff
agai n.

There's is a potential that the difference
in surface roughness over the water will inpact the
pl unme as conpared to surface roughness over | and. And
the nmodel is, | wouldn't consider it really refined
enough to start making the differential differences in
t he surface roughness fromone area to another. As a
matter of fact, if you |ook at the amount of water
that's in the site vicinity in terns of surface area,
maybe 20 percent on an average if you | ook around the
site.

And so what's happening is that if you

have wi nd coming up to your release point, that the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

94

wind strives to the characteristics that it sees in
t he underlying surface and then once you -- and not

t he pi ece of wind, you may have your release. And the
wi nd characteristics nay change down wi nd as t he pl une
di sperses agai n because of the changing in the surface
characteristics as the effluent travels down w nd.

So it's really a hodgepodge of different
t hi ngs happeni ng dependi ng on where and when t he w nd
has been and where it's going. And there's really not
a honmogeneous surface cover in that site, but a
conmbi nation of trees, buildings, water surface and
flat grassland. So | think in all-in-all, it starts
to too much average out in the |ong run.

CHAI RVAN POVERS: I n the Applicant cones
back and says well | don't know what to do about this
but my suspicion is that |'m conservative ignoring
this effect, you guys agree with hinf

MR. HARVEY: Conservative, but | don't
think it has a mjor inpact given the overal
uncertainty of what's bei ng done here.

| believe the regional dispersionis based
on mles that were -- enpirical data was capped out in
Kansas in the mddle of a corn field. So --

CHAI RVAN PONERS: Wl |, there's a rather

famous conpari son between GGaussian plunme and what

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

95

happened up on the I daho National Laboratory in which
there is essentially no conpari son betweenreality and
t he Gaussi an pl une.

MR. HARVEY: Yes. |It's a 30 year old
process. But, again, | think it's a fairly
conservative 30 year ol d nodel that we've been using.

CHAI RVAN POVERS: Wl |, nenbers have any
ot her questions they'd |like to pose to the speaker?

Thank you very much

MR. GRANT: Dr. Powers, if | mght junp in
with a couple of responses on questions that we
weren't able to answer during our presentation.

CHAI RVAN PONERS: Pl ease. Pl ease.

MR. GRANT: One itemyou asked about was
t he distances to the cities.

CHAI RVAN POAERS:  Ri ght .

MR GRANT: And we have | ooked into that
and identified that those are distances to the city
centers, the popul ation centers.

CHAI RVAN PONERS:  So now begs the question
is howfar is it nowfromthe city center to the city
limts and whatnot. | don't want anything to three
significant digits. A mle?

MR. GRANT: That depends certainly on the

city. For DeWtt, which is only 200 people, | nean
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there's probably less than a half of a nile distance.
But when you tal k about Springfield, for instance --

CHAI RVAN PONERS: |I'monly interested in
cities over 25,000 popul ation.

MR. GRANT: All right.

MEMBER SI EBER. And you only got two.

CHAI RVAN POVERS: Yes, | got two left.

MR. GRANT: You get out to Springfield and
Bl oom ngt on, those types of cities, then you' re -- can
sonebody help ne with the geographic distances? But
nmy guess woul d be sonmewhere on the order of five to
ten mles fromcenter to the edge.

CHAI RVAN PONERS: (Ckay. Fine. Thank you.

MR. GRANT: One other item here just
recently | believe | nentioned to you that the 140
foot depth with a PBVMR val ue, and |'ve been told that
it's the other gas reactor, it's the GIMHR Yes.
That is that deep. And the others, of course, are
even closer to ground surface.

One last thing I'd like to comment on is
| think | heard some confusion early in the Staff's
di scussi on about the responses to the RAlIs being
reflected in the DSER. And I'd like to clarify, if |
could, that the only thing that | understand did not

get reflected in the DSER was one late letter on
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energency planning. That the rest of the responses
occurred in the Septenber to Cctober time frame of
| ast year, and those are reflected in the February
DSER

MR SEGALA: That is a true statenent. It
was just the evacuation tinme estinate response that--

MR. GRANT: That did not get reflected?

MR SEGALA: ~-- that did not cone in |ate.

CHAI RMVAN POVERS: Ckay. So we're much
nore conpl et e?

MR. SEGALA: Yes.

CHAI RVAN PONERS: (Good. If there are no
guestions, we will recess until 1:00 and t hen approach
the rather sinply and easy topic of seismc.

MR. SEGALA: Thank you

(Wher eupon, at 11:07 a.m the neeting was

adj ourned, to reconvene this sanme day at 1:00 p.m)
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AAF-T-EERNOON S-ESSI-ON
1: 07 p.m

CHAI RVAN POVWERS: Let's come back into
sessi on.

The af t ernoon sessi on we' re goi ng to focus
on the seismic issues associated with this site.

And just to alert people, | amfairly
confused on the approach taken. | think |I've got
nmysel f wrapped around t he axl e pl owi ng through all the
factual information and not understandi ng quite what
t he phil osophi cal approach is. So to the extent that
you can help ne cut through the thicket of factual
information, you can safely assume | understand
glaciation and things |ike that, and even sone of the
geological terns. But I'ma little |lost on the
overal | approach. That would help a |lot.

And | guess we're starting with Dr.
Ander son.

MR.  MJNDY: Yes, if | may, let ne
i ntroduce. Because | think we have the right group of
peopl e here to hel p.

CHAl RVAN PONERS: Sure. And this is Tom
Mundy, correct?

MR. MUNDY: Yes, it is. Tom Mundy from

Exel on.
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To help all of you in your understanding
of what we presented in our application.

Starting at the back of the table there
with the m crophones to the | eft is Katherine Hanson.
She is with Geomatrix. She was the |ead on our
application for the seismc source characterization
and the basi c geol ogy worKk.

Next is Dr. Robert Kennedy, consultant to
Exel on on the perfornmance-based net hodol ogy.

Next to himis Dr. Allin Cornel, a nmenber
of the Seism c Board of Review and his area of review
was seismc criteria and PSHA net hodol ogy.

And then finally Dr. Robert Youngs. He's
al so with Geomatri x. He was responsi bl e for the ground
notion and the probabilistic hazards analysis
presented in our application.

Appearing up here on the panel and our
speakers for this afternoon, Dr. Don Anderson will do
the geotechnical and geology information and the
overview of that material followed by Dr. Carl Stepp
who is also our Chairman of the Seism c Board of
Review. He will do the seisnology related information
in our presentation.

Wth that, as far as our agenda on slide

2, we wll start with the geotechnical geol ogy
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information, an overview W'I|l go into the
sei smol ogy and tal k about sone of the site specific
information. Discuss the eval uation methodol ogy t hat
we presented in our application and the results that
we obtained fromthat nethodology. And then briefly
touch upon the open issues that are in the draft
suppl emrent to the SER

Wth that, 1'"dliketoturnit over to Don
Anderson to pick up with the investigative approach

DR. ANDERSON: Thank you

Again, my nane is Don Anderson. |I'ma
geot echni cal engineer with CH2ZM Hi Il. | was the task
| ead for the geol ogy geotechnical work that was done
on the Exelon ESP site.

Over the next several slides, | think 7,
"1l try to give a brief overview of what we did, and
then at the end make sone concl usi ons on why we feel
the site is suitable for the devel opnent of another
power generating unit.

So, we started off with the existing
Clinton Power Station site. |It's |located, as you saw,
about 700 feet from -- or the Exelon ESP site is
|ocated 700 feet from the dinton site to the
sout hwest .

The ground surface between the dinton
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site and the ESP site with relative with that.

Cinton Lake was about 800 to the north,
down about 35 feet. So those are general conditions.

Clinton site had a large anount of
geot echni cal geol ogy i nformati on devel oped during the
preparation of the PSER or FSER. And so that existing
dat abase for the general area, just being so close to
the Exelon site, we had a conplete description of
regi onal geology, and we wouldn't expect that to
change nmuch within that short distance.

As part of the work done at the dinton
site, they did a lot of site geology work. They did
explorations. So a lot of drilling and sanpling work,
geophysi cal , refraction, uphol e/ downhol e work. In the
drilling and sanpling at this Cinton site, the CPS
site, the collective soil sanples, rock sanples and
performed a | arge nunber of |aboratory tests on it.
So all that work dated fromback in the m d-1970s when
the work was done for the Cinton site. Wat we were
doing is noving 700 to the sout hwest and sayi ng, well
we think this condition 700 feet to the southwest
| ooks pretty simlar fromthe ground surface. And we
expect conditions to be very simlar, but we need to
go through an evaluation to find out how those

conditions are at this new site.
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So that was the primarily purpose of the
ESP work done for Exelon. It was to determ ne the
suitability of the new footprint.

W al so because 25 or 30 years had el apsed
bet ween t he work that was done on the dinton site and
today, there was sone data that we wanted to --
net hods had changed over the last 30 to 40 years and
specifically in sone of the dynam c testing nethods.
And so we wanted to collected some new dynamc
information to just confirmthat we had the correct
data for doing site characterization

CHAI RVAN POAERS: Now | et ne ask you a
guestion on just reading the docunent. Wen you go
through this description of, particularly the site
geology, it will episodically come down and include a
par agr aph by saying "additional details can be found
in the FSAR " And | would read that | said, well I
didn't know | didn't needed -- | don't know what |'m
not mssing by not looking at the FSER. | nean, the
descriptions seened to be adequate to me for the site
permt.

DR. ANDERSON: What did you m ss?

CHAI RVAN POVNERS: What am | m ssing by not
| ooki ng at the FSAR?

DR. ANDERSON: You probably m ssed about
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200 pages of reading and minute details of --

CHAI RVAN POVERS: That's ten percent of
what |I've got. So, | nmean, it's a mnor perturbation.

DR. ANDERSON. Ckay. And we coul d have
presented that. It was avail abl e.

What's in the FSAR is when you | ook at
regi onal and site changes, very detail ed descriptions
of all the stratigraphy of the site, the origin of the
site; just a lot of characterization information for
the general region as well as the local site. And we
said rather than burden the reader with --

CHAI RVAN PONERS: Well, that wasn't your
notivation. | don't believe that was your notivation.

DR. ANDERSON. No, well part of it was
because | would have had to wite all of that, too.

CHAI RVAN PONERS: Now t hat was the reason.

DR. ANDERSON: Very fair, though. It was
time saving on ny part. And we thought, well, the
person that 1is interested in that additiona
informati on would be able to --

CHAIl RVAN POVERS: Well, | guess what |I'm
asking you is I'mnot m ssing anything salient by not
goi ng back to that SFAR?

DR. ANDERSON: As a geot echnical engi neer

| would say no you're not m ssing anyt hing.
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Now a geol ogi st could argue with ne on
t hat, because --

CHAI RVAN POAERS: W'l et himdo that on
his time, okay?

DR. ANDERSON: Okay. Next slide.

Ckay. We did review the geol ogy of the
area and then concluded the general regional geol ogy
that was presented in the FSAR or the USAR, as well as
we | ooked nore recently at sone of the geol ogica
hazards that m ght exist in the area.

So our concerns are what is the formations
that exist, how did they get there and that hel ps us
understand the uniformty of the site.

W're still concerned about geologic
hazards. And by geol ogi cal hazards that could be
faults, tectonic faults or non-tectonic faults.

And it could be karst terrain. Certainly
in the southeast U. S. you have the sink holes and you
don't want to have power bl ocks over sink holes. And
m ning and | andslides, all those sort of things.

So we |ooked at the geology, regiona
geology in the USAR and nade sure that there hadn't
been any significant devel opnents over the last 30
years.

W also went to the State of Illinois
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records to see if any geologic hazards had been
identified in the site specific area. And the
concl usi on was the general geol ogy hasn't changed. W
woul dn't expect it to. And the site hazards renain
unchanged and there's no particular site hazards that
are -- to put the plant, existing plant or a new pl ant
in any type of jeopardy.

Now the little inset here, just to give
sonme idea. You nentioned the glacial actions.
There's been at | east three that have gone over the
site, and you can see this green area. Here's our
site right there. The green area is the | ast
glaciation, that was in Wsconsin. One of the earlier
gl aci ati ons cane down through here and then sone
portions even sout h.

What those glaciations do from a

geot echni cal standpoint is they load the soil. They
deposit soils there, but they also load the soil. By
loading the soil it does a couple of beneficial

things. One is it nakes the soils hard and stiff, so
it gives it good things |ike bearing capacity, limts
t he anount of settlenent that occurs. So froma
foundati on standpoint those are desirable.

It al so takes out some of the variations

that occurs. Wth all this weight it nmakes the soi
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nore uniform And so that's one of the things that
we'll show here as a | ook at the soil pool file.

MR. H NZE: \While you have that up there,
could we keep that up there for a nmonment if | mght
pl ease? A couple of questions.

| notice that the bedrock cont our nap t hat
you show in one of these reports shows a valley, a
bedrock valley extending to the west/northwest. |Is
that part of the Mohonet River Valley systen? |Is that
atributary to it?

DR. ANDERSON: | amgoing to have call on
one of our geol ogical experts. My interest was right
at the site and there is a slight -- of that on the
site. But the Mahonet River bedrock valley is?

M5. HANSON: My nane is Katherine Hanson.
| amthe consultant with Exel on on the geol ogy.

| would have to check on that. There is
a nmmjor system a drainage systemthere. And I
believe that it is --

MR. H NZE: Well, you can see it right
there on the map.

M5. HANSON: Part of that drai nage system
But | can't answer that question directly right now.

MR HNZE: It's interesting because it

may be part of a large drainage system going down
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towards the M ssissippi, the ancestorial M ssissippi.

Anot her question whil e you have this slide
up, you talk about the conpaction from Wsconsin.
W're very close to the edge of the W sconsin.

DR ANDERSON:  Yes.

MR. HI NZE: Have you done any rea
cal cul ations, any quantitative cal cul ations on this?
| nmean, |'ve wal ked over a lot of glaciers inny life
and there's quite a nose on that. So the question is
how t hi ck was the Wsconsin glaciation at that point,
and what would be its quantitative inpact upon the
clays and | asustrian material s?

DR. ANDERSON: | can't tell you how thick
it was, but it wasn't very thick

MR. HINZE: That's right.

DR. ANDERSON:. What | can tell you is from
t he geotechnical work we've done, we do test in the
| abor at ory, consolidation tests. And those
consolidation tests can be used to determ ne what is
the pressure that it's seen at its nmaxinmum in the
past. And then we conpare that to the current
pressure, and that is the over consolidation ratio.
It's not highly over consolidated in the Wsconsin
layer. And that indicates to me as a geotechnica

engi neer that it didn't have a |arge amount of ice
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over the top.

MR HI NZE: Right. So there's a lot nore
conpression that's going to be possible there? |Is
t hat somet hi ng?

DR. ANDERSON: That's a good point in that
upper 50 foot |ayer where the Wsconsin is. But as
we're going to discuss aresult mentioned | ater, we're
going to take that | ayer out for sonme reasons. And so
the actual in site construction, and | think Eddi e you
may have nentioned that this norning, that we' ve got
an upper 50 foot |ayer that's going to be renoved and
replaced with an engineering fill.

MR HNZE: It would be interesting to
cal cul ate how nuch real pressure there was on there,
because we used to think the glaciers were very thick
and that's not the prevailing wi sdom

DR.  ANDERSON. No. And | agree
conpletely. | went through just a quick chat the other
ni ght just not realizing that this question would comne
up. And 1'd say oh that's not really that nuch ice
woul d be taken to create that.

MR. H NZE: Right. Thank you.

DR ANDERSON: As | said, we started with
a |l arge database of geotechnical information at the

Clinton site. And just to give you an idea of that
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dat abase, all the bullets there that you see are soi
borings. There are 76 of them Twelve of them went
down to bedrock. And what those shows is there is a
t hi ckness of soil that's sonewhere i n the nei ghborhood
of 250 to 300 feet in thickness. And then you get
into rock. And so these, there's various borehol es.
Sonme go down to 100 feet, sone do enter the rock at
300 feet. And there is |I think a borehole that was
done to 500 feet or thereabouts below the ground
sur f ace.

The actual ESP site is going to be, |
think, right inthis area. And then the footprint for
the CPS site is there. So they abut next to each
ot her.

The key is that with the footprint down in
this area, we have sonme nore explorations that were
done during the CPS study that extend beyond t he ESP
footprint. So all that information was avail able at
the tinme that we were doing our planning for the ESP
site. W had boreholes all around it. And we said
well with that existing information and with the
i nformati on about the geol ogi cal processes that went
into formng the soil at the site, then this is what
we're going to do in the way of exploration. W're

going to fill in sone gaps just to confirmwhat they
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saw during the CPS and to confirm that there's no
unusual conditions within the footprint.

So the explorations for the Exelon
footprint were fairly limted. The red dotted area
shows the size of that footprint. The types of
explorations that we did there, we did drilling and
sanpling at four |ocations. The purpose of the
drilling and sanpling was to collect soil sanples for
both classification and for |aboratory testing.

Two of those borings extended 315 feet or
t hereabouts into the rock at the base of the soil
profile. The other two extended down to about 100
feet. So that information was to confirmdata that
had al ready been collected at the CPS site.

W also conducted cone penetroneter
soundi ngs at four |ocations. And you' ve probably heard
in previous presentations, maybe at G and Qulf cone
penetroneters pushing a rod into the soil. You have
a load cell on the end of the rod, it gives you an
i ndi cation of resistance of penetration which then we
can | ook at and see howthe stratigraphy is varying as
far as we can push the rod. W can also correlate
that information and do engi neering soil properties,
whi ch coul d be val uable for some of our anal ysis.

Wth the cone penetronmeter we also
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per formed sone seisnic cone tests. Seismc cone tests
are, instead of pushing this load cell into the
ground, we pushed a geophone velocity transi ent stream
into the ground and performed basically a down hole
seismc test which gave us the sure way velocity of
the soil.

Those cone penetroneters we were only abl e
to push about 50 to 80 feet into the ground. That was
pushing with about a 25 ton truck. It was hard enough
that we ran out of pushing capability. And that's
probably when we got to the top of or through the
Wsconsin layer, which is probably likely over
consolidated into the Illinois |ayer that appears to
be nore heavily over consoli dated.

O her tests. Nope, |'ve got nore tell.

MEMBER S| EBER:  And bedrock is 300 feet,
roughl y?

DR ANDERSON:. Bedrock is 287 feet,
standard feet close enough. And we went probably 20
feet to 30 feet into the bedrock.

MEMBER S| EBER  Yes.

DR ANDERSON: And I'll show a soi
profile and descri be the characteristics. Yes.

MEMBER SI EBER: Ckay. | can't read this.

DR. ANDERSON: Ckay.
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MEMBER SIEBER M/ eyes aren't good

enough.

DR. ANDERSON: Well, we apol ogi ze for
t hat .

O her tests that we did at the site, as
said, we diddrilling and sanpling. W installed sone

ground water nonitoring wells, piezoneters to see
where the water table is at the site. So 800 feet
fromthe | ake

W al so did a deep shear wave conpressi on
wave velocity profile using a PS suspension | ogging
tool. This is a procedure that wasn't avail abl e back
when they did the CPS site. It's a fairly new too
that the Japanese devel oped 15 years ago. Sonewhat
simlar to the old Schlunberger borehole | ogging
tools. But it gives a very good nmeasurenent of sheer
and conpressional wave velocity in the rock and the
soil that went from approxi mately 315 feet bel ow the
ground surface up to the ground surface. And we got
vel ocity val ues about every foot and a half in that
range.

MEMBER SIEBER: And you're able to pick
out these various strata?

DR ANDERSON: Yes. And we'll show that

| ater how in previous days back in the CPS studies,
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they used up hole and down hol e procedures. GCot a
very average profile conpression in sheer waves.

MEMBER SI EBER  Ri ght.

DR ANDERSON: And this tine we'll see
very detailed variation.

MEMBER SI EBER: You can actually see the
boundari es?

DR. ANDERSON: Yes.

MEMBER SI EBER  Ckay.

DR ANDERSON: Just the stratification
interlayering that occurs.

MR HINZE: D d you do any shal e hole
reflection work?

DR. ANDERSON: We did no shale reflection

wor K.

MR. H NZE: Wy not ?

DR ANDERSON: Because we didn't feel that
it would help us -- it would tell us where sone of the

tops of the hard | ayers were, but we felt that we had
gquite a bit of data fromthe existing CPS site to tel
us where those different major horizons were and t hen
with the cone penetroneter and the drilling and
sanpling we felt that that would give us a good
i ndi cation of where the different soil |ayers were.

MR. HHNZE: The Staff has rai sed concer ned
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about a lack of drilling. | thought perhaps you m ght
t hi nk about doing sonme seismc reflection to fill in
t he gaps?

DR. ANDERSON: It's certainly a
consi deration. WE have been discussing the need for
addi tional characterization in the material. And one
way of doing it would be with some type of refraction
pr ocedure.

MR HINZE: Wiile |'"masking a question
about seismic reflection, in the previous site
characterization studies were there any seisnic
reflection studies nade of the -- sedinents?

DR ANDERSON: There were reflection
refraction surveys done in the original site survey.
And | think you can see the top of the rock. | don't
t hink you can --

MR. H NZE: Top of the bedrock? The
bedrock surface or the --

DR. ANDERSON: Well, you can see the rock
at roughly 300 feet, 250 to 300 feet bel owthe ground
surface. So you'd pick up najor soil |ayers. You see
where the rock is. You don't see anything bel ow the
rock.

MR. HINZE: This is an area, that you well

know, is in the LaSalle Anticline area and | inmagine
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there are sone faults in the nearby vicinity. |
wondered if the previous work had shown any of that
and if not, certainly technology has inproved vastly
in this area.

DR. ANDERSON: Vastly, that's right.

MR HI NZE: Even in the |ast decade. And
| " mwondering i f any thought was givento if it hasn't
been done, to doing sonme reflection work to really
determ ne whether there are sone structures not only
folds, but faults in the bedrock?

DR. ANDERSON:. | guess fromthe ESP
standpoint we felt that with the avail abl e i nformati on
and the explorations we had enough to justify or
determ ne whether the site was suitable. Now, in
ternms of the geol ogy studies, Katherine any thoughts
on that?

M5. HANSON. Well, our approach was to
evaluate to look for sort of secondary evidence for
strong ground shaking in the site vicinity, too, see
if there was any evidence for recency or activity.

MR H NZE: Cuarternary.

M5. HANSON: Cuarternary. So that was our
general approach was that the structures had been
fairly well mapped and were well known from sone of

the state surveys and mapping. And so we used the
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publ i shed - -

MR. HI NZE: But that wouldn't give you the
detail of your site unless they've got a lot nore
detail in that area than they have in nost areas.

M5. HANSON: Yes. But the LaSalle, the
structures | think are about 16, sort of 20 mles to
the east are sonme of the closet folds --

MR H NZE: Where's the nearest fold and
fault that one could ascribe to the LaSalle Anticline
and associ ated nonocl i nes?

M5. HANSON: | can doubl e check on that.
| believe it's about 16 mles to the east.

MR H NZE: Is that because we have
i nformati on shows that they aren't there or that's the
nearest place that we have information on thenf

M5. HANSON: That's based on the published
mappi ng fromthe state

MR. H NZE: Okay. Thank you.

DR. ANDERSON: Just a side note | ooking at
my notes. The one thing in |ooking over the CPS data
what we did include is they have done a good job in
the characterization of the site with the exception
maybe of sonme of the seismc dynam ¢ net hods t hey used
good techniques that haven't changed a | ot since

during the drilling and sanpling was done back in the
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1970s. The laboratory testing was old ASTM net hods,
and t hose haven't changed a | ot over the | ast 35 years
in the non-seismc areas.

We're going to be looking at this cross
section, CCI| think in the next slide. And that goes
t hrough the footprint of the ESP site and into the CPS
site. So here's the ESP footprint and it's picking up
two of the boreholes that we drilled for the ESP. One
went down to bedrock. And then the P21, P18, P22 are
borehol es that were drilled as part of the CPS site.

So the soil conditions what we | earned was
much of what was recorded in the CPS. There's an
upper |ayer of Loess that's recent with load silt
material. And then there's a soil to clay, clay silt
layer in the Wsconsin period, and that has been

overridden, not a lot but it's strengths in the

consolidation characteristics it's still pretty good
material. A deep thickness of Illinoisan till, so one
of the earlier glaciation. There's a less -- period
in between and then this pre-I1I1linoisan and sone
people refer toit as a Kansan till. By in large, the
properties throughout the soil |layer are soil to clay,

clay tills with occasional gravels, sand | ayers.
Rock i s | ocat ed down at 280 feet, 287 feet

at the ESP footprint location. Over at the CPS
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footprint is 250 feet. So there's about a 30 to 40
foot gradual decrease in the |layer, the top of the
rock | ayer probably caused by erosion sonetine in the
past. The rock is primarily shale, has sone |inestone
init. Very good rock as far as we were concerned.
When we got back the rock ore they had we'll refer to
as high RQ values. That neans you get a nice intact
section of rock. It's got high strengths, 15,000 psi
or nore. Shear wave velocities were 4,000 feet per
second or thereabouts.

CHAl RVAN POWERS: | have a techni cal
guestion about this particular -- it has nothing to do
wi th your application, but a curiosity to ne.

You have this glacial outwash |ocated in
a couple of places. And you've drawn it in, but your
borehol es are through the nmddle of it. How do you
know where it ends?

DR. ANDERSON: Like for exanple --

CHAI RMVAN PONERS:  Yes. The little ellipse
t here.

DR. ANDERSON: That's probably the best
way of putting it.

MR H NZE: That's what the seismc
reflection could do for you.

CHAl RMAN PONERS: Yes, but he doesn't have
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a seismc reflection here.

MR. H NZE: Right. Right. But that's what
it could --

CHAI RVAN POVERS: Al l you know is that two
drill holes went through a gravel area?

DR. ANDERSON: Yes. Yes.

CHAI RVAN POVNERS:  Ckay.

MR H NZE: While we're chatting about
that, is that glacial outwash such that that coul d be
subj ect to liquefaction?

DR. ANDERSON: I n shal |l ower depths, yes.
Typically we see what fashion occurring in the upper
75 feet of material or so. After that it gets pretty
deep. And this gets back to the discussion or conment
that we made earlier. W're going to take out the
upper 50 feet, which comes down to | think right in
this -- down to 736 |l ess 50, so it's sonewheres right
inthis very region. The reason for that was that as
we did our explorations we found a few areas that had
softer mterials and so it wuld be prone to
settlement. Some of that material fromthe ground
wat er el evation, which is around mnus 30 to m nus 60
has sonme sand | ayers. And that sand | ayers we found
when we did -- and that's basically what they found

back in the CPS study as well. So what the CPS they
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did is they evacuated down | think 55 feet and then
they actually built back up 30 feet to get to the
foundation |l evel of their power block unit.

MEMBER SI EBER: | guess you could al so put
piling in there, right?

DR ANDERSON: That's another alternative

MEMBER S| EBER:  Franki e piles or sonething
l'i ke that.

DR. ANDERSON: Yes, or inprove the ground
by densification processes.

MEMBER SI EBER. Yes. That's pretty tough.

DR ANDERSON: Yes. It would have to be
at the bottom of the excavation to do that.

MEMBER S| EBER  Yes.

DR. ANDERSON: But other key things here.
Overall the layering was very wuniform from ny
perspective just considering the distances here and
ot her exaggerations and scales, but we're talKking
about 4,000 foot difference. And al nost pancake |ike
in |layering.

MEMBER SI EBER: How thick is the |lens?
would call that a | ens?

DR ANDERSON: Yes. | think it's ten feet
or thereabouts.

The materials, again if you have clay and
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silts -- sort of non-identifiable. I1t's just the size
-- sands and sonetines gravels.

Water table, | said before, is |ocated
about 30 feet below the ground surface. And that
occurs at about 35 feet or the average ground surface.
W had some parched water which is the water
infiltrates and hits a clay |ayer and perches on
that. And so we have sone water up close to the
surface. But the permanent ground water elevation is
around 30 feet below the ground surface.

What they found when they did the
excavations at the siteisinfiltration water into the
excavation was very | ow. And, again, it reflects these
very rarely silty clays, clay to silt materials.

As part of the work that we did on the ESP
site, we did data conparisons between the results of
| aboratory tests and that we coll ected at the ESP site
to the data that had been published in the USAR for
the dinton site. And all that information is
presented in the ESP

By and large, if you look at the |ayer,
t he ranges and properties, classification properties,
the strength properties they're very simlar. And so
what we were able to do was by looking at the

engi neering properties at Clinton versus the
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engi neering properties at the Exelon ESP site, we're
able to say it |ooks the sane, behaves the sane when
we do | aboratory tests. And so it's reasonable to --
and we expect it to be the sanme just from the
geol ogi cal processes. And so we can say that wth
confidence that the nmaterials that you find at the
Exelon site are consistent with the materials that you
find at the site on the dinton site.

By and | arge, though, those materials are
fairly stiff, the clays and the silts. And that's
evi dence by over consolidation of the clay material s,
the strengths of the tests when we did strength tests
wer e hi gher than what you'd see with just a soil that
hadn't been overri dden.

MR HNZE: Can | interrupt you again,
Doctor, and just for a second if | mght.

W see a lot of variation in the sheer
wave velocities here, of course. And we get sone
pretty | ow vel ocities down around 1800 sonet hing |ike
that in a couple of zones. Are those zones that you
can trace over the site? Can you do stratigraphic
work on those? And if so, what are they caused by and
are they of any concern to us?

DR. ANDERSON: It's a question. So we're

tal king here --
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MR H NZE: Well, I'mtalking about down
in the main -- the Illinoisan | think that probably
iS.

DR. ANDERSON: Yes, there's one right
here.

MR. HI NZE: One there and one above,
right.

DR ANDERSON: And | think those are --
you can go back to | ook at the soil profiles. And they
are related to the lacustrine or the finer grain
| ayers there.

Let me just go back for maybe the benefit
of some others with shear wave vel ocity versus depth.
And | said we did two types of velocity nmeasurenents
at the ESP site, one is the suspension. And that was
every foot and a half we nade a nmeasurenents. That's
what all these little dots are. And up at the ground
surface we did the sheer wave vel ocity using the cone
procedures. They just went down in this vicinity,
right here on the surface.

Al so shown here in black is the velocity
val ues that used in the work they' ve done for the CPS
site. And so that was using sonme ol der procedures,
expl osi ve sources, up-hole down-hol e procedures.

Now once agai n, you know you see fairly
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good -- you know, the average data goes through -- you
know, all these little points here. And what we're
saying is that we've got some high | ayers here down at

100 feet. There was probably a little gravel there

that the velocity -- | ogging tool picked up. And this
is the layer we were concerned about. There is a soft
layer. And in fact when we had our board review to

| ook at our data, they were concerned about how we

nodel ed this or how Bob Youngs has nodeled in this

site response study.

This is still 1500 feet per second shear
wave velocity. And so relative to many conditions
it's still afairly stiff -- these values here or the
red values there are around 2,000 feet per second,
which is getting into soft rock or west coast we cal
it rock. There's another |ow |layer here that's down
to about 1200 feet per second.

| f you nodel ed these, and this is where
t he debate. Because if you nodel those they becone a
base isolator and they actually -- and this was -- we
used averaging as we went through some of these
| ayers.

MR.  HI NZE: Now do you find them
consi stent through the area?

DR. ANDERSON: On the CPS study, the
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original study, they didn't pick up those |ayers.

MR. H NZE: Ckay.

DR. ANDERSON:. When we did it, we just did
a single deep PS |ogging nethod, suspension |ogging
nmet hod. W were able to pick themup. They seened to
be correlated to a couple of the soil layers. The
soi|l layers had been picked up in different | ayers but
we didn't have velocities at those different -- or the
spaci al and | ocati ons.

MR. HI NZE: Do you have hol es avail abl e so
that you could check this?

DR ANDERSON: No. The holes are
backfill ed.

MR, H NZE: Okay. Al right.

DR. ANDERSON: Lab data, another key
el enent of the program was sonme of our |aboratory
testing that was done. And this is the dynamc
testing. Over the |ast 25/30 years one of the test
procedures that has really advanced i s dynam c testing
nmet hods. And t he procedure we used on sanpl es fromthe
ESP site is using this torsional shear procedure. The
tests were conducted at the University of Texas by Ken
St okee. And what those tests provide is an indication
of howthe stiffness of the soil changes with | evel of

di spl acenent or sheering strength. And so we have got
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set of what are referred to as nodulus ratio versus
shearing streamval ues. And al so got material danping
versus shearing stream

This information goes into site response
studi es that Bob Youngs conduct ed.

Wat we did is we conpared those
| aboratory results to the EPRI curves that were
generated back in the early 1990s. There's a set of
curves for nodulus ratio and danping ratio. And
overall the conparisons were quite good. And as a
result of that we opted in the site response anal yses
to use the EPRI curves for doing our site response
anal ysi s.

CHAl RMVAN PONERS: It says that in the
text. Is there a plot or sonething that | can | ook at
that | mssed?

DR. ANDERSON:. Yes, there is a plot in
appendi x B, the plot you never went to figure was.

CHAI RVAN POVERS:  Because | | ooked, and --

DR. ANDERSON: Yes. W were going to show
it and we said well it's too much detail.

CHAI RVAN POVERS:  And |I'mnot sure | knew
what | was | ooking at.

DR. ANDERSON: 4.2-6 in appendi x B. Yes.

Two through six in appendi x B.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

127

CHAI RVAN PONERS:  Well, | have to | ook
when we get a chance.

DR.  ANDERSON:. Yes. But it was
encour agi ng agai n frommny standpoi nt as a geot echni cal
engi neer to see how well the lab data conpared to
t hese generic EPRI curves.

Vel |, in conclusion fromthe geotechni cal
studi es, our original objective was to conclude or to
determne whether the site was suitable for
devel opnent of a power bl ock structure. And what we
concl uded was that the properties that we neasured for
the ESP site was very simlar to the properties that
were obtained the CPS site.

W al so updat ed sorme dynami c i nformati on
There when they updated the shear weight velocity
neasurenents they tended or they were fairly simlar
to the average velocities that were neasured at the
CPS site. And then when we updated the dynanic soi
properties, those properties were consistent with the
EPRI curves.

And so what we concluded there is we
didn't have anything particularly unusual at the site.
And certainly nothing different than what had occurred
at the CPS site. What that allowed us to do is | ook

forward and say wel | given these conditions, we' ve got
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a stiff site. If we go in with a power block unit
simlar to what we have at the CPS site, we should
expect simlar settling characteristics. And those
settl ement val ues were very small, they were | ess then
predicted. So that was a real good sign

The CPS site had hi gh bearing capacities.
And so that's good because it neans the foundation
won't undergo a bearing capacity failure.

So overall from a devel opnent of a power
block wunit it looked like the design could be
acconpl i shed with no significant concerns.

Froma construction standpoi nt we knew we
had constructed a -- down to elevation line is 55
feet. At the Cinton CPS site w thout having
significant difficulties wth excavation slope
stability or dewatering issues. And so based on the
simlarity of properties between the two | ocations, it
is fair to say that we woul d expect simlar ability to
have an efficient construction at the Exel on ESP site.

So in sumary, it was the concl usion of
t he people that worked on this was that this site was
suitable for future devel opnent.

And t hat concl udes ny presentation.

MR. H NZE: Are we going to discuss open

itenms now or are we going to conme back to that? |
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understood there was an open item related to
geotechnical, and |I'm just wondering how you handl e
t hat and where that stands at this tinme?

DR. ANDERSON: If | nmay suggest we handl e
it later.
H NZE: Okay.

ANDERSON: For questions and answers.

2 3 3

H NZE: Good show.

DR. ANDERSON: O her questions for ne or
Carl Stepp wll --

DR. STEPP. Well, good afternoon. M/ nane
is Carl Stepp, as you heard earlier. And I'mgoing to
sumari ze in the next dozen or so viewgraphs the work
performed for the Cinton ESP site leading to the
devel opnent of the ground notion earthquake for the
site.

First of all, I'd like to just briefly
descri be the purpose of the evaluation and the
regul ations that we satisfied during the eval uati ons,
and the regul atory gui dance that we used and fol | owed
to satisfy the regul ation.

The purpose of this work was to conpile
and updat e, eval uate new data that has been devel oped
since the m d-1980s when the EPRI SOG sei smic source

characterizations for the central and eastern United
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States were conpleted. Reg. Quide 165 provides

gui dance that starting with those evaluations is the
proper place to develop a new seismc design
characterizations for sites in the central and eastern
United States. And we adopted that approach.

Ve i n the process eval uat ed any changes i n
the site regi on sei snotectonic environnment. And | will
descri be sonme changes that we i dentified that inpacted
t he PHSA and the seisnmic design for the site.

And finally, we determ ned t he SSE ground
notion for this ESP site followi ng the guidelines in
165.

The regulations that are pertinent here
and that we followed in this devel opnent is the 10 CFR
Part 100.23. That was issued in early 1997, effective
January 1997. And it replaced the old determnistic
regul ation Appendix A to Part 100, updating the
approaches to nodern technologies in particular. It
requi res nowthe use of probabilistic hazard anal ysis
or sensitivities analyses to address uncertainties in
the entire data set that goes into determ ning the SSE
ground notion. That's a critically inportant
devel opnent which we have followed and attenpted to
update in this evaluation, and you will hear nore

about that |ater.
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Regul atory Quide 1.165 we followed,
essentially in total. | wll point out where we
departed fromthat guide in later viewgraphs. That
gui de i npl ements the new regul ati on, 100 Part 23. And
we also inplenmented the guidance in the standard
review plan Rev 3 section 2.5.2 Rev 3 updating that
with some new information that's been devel oped in
NUREG 6728. And | will nention that |ater as well.

CHAI RVAN PONERS: Let ne just clarify for
a point for philosophical.

You're required to address uncertainties
and it's using either a probabilistic seismc hazard
anal yses or a sensitivity analyses. Wll, the two
aren't the same or even simlar are they?

DR. STEPP. Not necessarily. But the
regul ati on does pernit one to do either. The gui dance,
however, it gives in 165 gives strong guidance to
foll ow a probabilistic hazard approach

CHAI RVAN POVNERS: And the uncertainties
that it's asking you to address are really paranetric
uncertainties, aren't they?

DR. STEPP: They characterized in the
regul ati on as data uncertainties. And | woul d say t hey
are a conbination of paranetric uncertainties and

variability and epistem c uncertainties in know edge
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base. All of these get factored into the PSHA
nmet hodol ogy that we foll ow

CHAI RVAN POAERS: Wl |, when | | ook at the
wor | d of seisnol ogi sts, which is actually a surprising
a small community, if you ask ne, you find a consensus
group and then you always find this one guy that's the
wi | dman out there and views the world sonewhat
orthogonal to the rest. | nmean, how do you factor in
the fact that he m ght be right?

DR. STEPP: This is a very significant
point, and I will ask Allin Cornel to coment on this
| think also. But this is a very significant point
and it has been a troublesone point in the past in
maki ng seism c hazard eval uations using subjective
interpretations as inputs.

In regulation an expert has to be given
equal weight. And we have attenpted to devel op
nmechani sms by which we could devise weights to give
expert, but we've not been successful in inplenenting
those in regulation. And so the way we approach this
is a rather conplicated process approach in which we
very carefully select the experts that perforned the
eval uations on the recommendations of the scientific
community. And then we go through a process of giving

the experts a certain anount of grounding in
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subj ective probability assessnments. W give thema | ot
of gui dance as to what their rol es and
responsibilities are as eval uators. And we hol d seri es
of workshops that are designed to: (1) Gve the
experts the state of current scientific know edge
about the particul ar el enents of their eval uation that
are being addressed in a workshop and to give them an
opportunity, them the experts, an opportunity to
interact with each other in the discussion of the
conpeting hypothesis, paraneters, nodels and so on
that they will be eval uati ng.

By t his process we have been, | woul d say,
reasonably successful in elimnating really egregi ous
departures or outliers in the eval uations.

And perhaps, Allin, you would like to
anplify?

DR CORNEL: I'mAllin Cornel, a
consul tant to Exel on.

| think Carl has given a very good gener al
summary of this process.

| thinkit's fair to say the probabilistic
seism c hazard analysis has gone as far or farther
than many fields of science in which we have | ack of
100 percent consensus on nultiple hypothesis and

nodel s and paranetric values. And the process that
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Carl discusses has been applied in a variety of major
studies. And | think the primary factor that avoids
t he single orthogonal expert, to use your term is in
fact to make sure this becomes sone kind of
interactive process anong the experts to make sure
that there are not what we often find is basically
m sunder st andi ngs, sinple m sunderstandings anong
t hensel ves as t o how ny nodel conpares with your nodel
to make sure that kind of exercise is open and at the
tabl e and as opposed to a questionnaire which you put
a wei ght on a nodel

So we try to make that sort of interactive
process that Carl discusses. And this was done very
extensively, particularly in the EPRI project, EPR
SOG project in the md-'80s.

CHAI RMAN POWERS: To be sure seismc
expert elicitations that |'mfamliar with, one where
there was a substantial orthogonality of opinion
rested heavily on a msinterpretation. But | hasten
to point out the British study of expert panels which
found that if you had to bet on panel s prognosticating
the future, you always bet on the wildman. You're
about 60 percent chance of being right if you al ways
bet on the nobst extrenme opinion and sonmething |ess

than 30 percent right if you bet on the consensus
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opi ni on.

Be that as it may, let's continue.

MR HINZE: Well | think there's a good
exanpl e of your orthogonal in the New Madrid area. W
all know who |I'mtal ki ng about, an expert who | think
has very great concerns about the use of PSHA. And
I'"m tal king about Kriznesky. Because there are
di ff erences of opinion, anong strong PHSAers feel that
you should do both PHSA and a determ nistic. Do you
have any conment on that, Carl?

DR. STEPP: Well, yes. Again, | mght ask
Allin to reenforce here and expand on what | have to
say.

Thi s, of course, has come up fromthe very
begi nni ng of our attenpts to apply PHSA in the manner
that we now apply. And the real situation is that a
determ nistic evaluationis just one realization of an
uncertain range of interpretations. And so we
actually performthe PHSA eval uations in an effort to
capture that full uncertainty that is required by Part
100. 23.

MR HINZE: It gives different results?

DR STEPP: It gives different results
because it properly weights interpretati ons across the

broad range of uncertainty.
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Al lin?

DR CORNEL: Yes, that's well stated. |
think the fact that you nmay have differences of
opi ni ons about critical paramatrics, nean return tinme
of New Madrid events is the first order issue. How do
you deal with that is what you' re addressing.

And | know when the considerations were
given to nodifying Part 100 in which PSHA was
recommended and the concern about the determnistic
nmet hod t hat was brought forward was its failure to put
all of these cards on the table, including the
ort hogonal ones, and that's when the notion of well
maybe you coul d use sonet hing which is not
probabilistic but at | east you do a sensitivity study.
So you would at |east have to do multiple so called
determ ni stic anal yses. And once you start working in
t hat manner, the question comes up well what do you do
with all of these nultiple determ nistic anal yses when
you have themall laid out in front of you. And that's
why | believe the primary weight in 1165 is that you
ultimately go through the kinds of exercises Carl had
identifiedto weight these alternatives and opposed to
taki ng the worse case of the many worse cases.

DR STEPP. Ckay. | will proceed then to

the next slide to give you a brief overview of the
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regional tectonic and geologic setting. |It's
primarily the tectonic setting of the area.

What this slide shows a series of basis
and archs in the continental stable platform These
are basically what are referred to as epiorogenic
features. They're very broad scale features that are
formed in the otherwi se stable tectonic continental
interior.

Prom nent anong these are the Illinois
Basin, and I'll point out where the site is |ocated.
It's in this area. And as Professor Hi nze pointed
out, it's very near the LaSalle Mnocline, which cuts
down through the mddle of the Illinois Basin here.
These contours are structural contours on a |inestone
horizon. | believe it's a | ower or em ssion
| i mest one.

The prom nent basis, Mchigan Basin, the
II'linois Basin. And these are generally separated by
archs which end in domes. Just an exanpl e of these,
t he Kankakee Arch over here, the Cincinnati Arch and
the Nashville Done. And here's the prom nent QOzark
Dome over in this area. These are all structural
features that formin the | ate pal eozoi c nore t han 200
mllion years ago. And they've been effectively

unchanged since this by any internal tectonic activity
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within the stable continental regions.

There are nmany faults in the area,
promnently in this area south of the Illinois Basin
and basically throughout. And that faults are in sone
i nstances associ ated with snmall earthquakes. But the
point that | woul d nake strongly here is there are no
internal, known internal tectonic forces operating in
this region. Basically a passive continental region
that is responding to stresses pl ate bal ance.

The exception here is the M ssissippi
Embayment which is inprinted on this table of
continental fabric, tectonic fabric in the Mesozoic
time. And it arguably remains active now if you take
eart hquakes as a nmeasure of activity, it's been very
active in historic tinmes in the upper M ssissipp
Enmbaynent .

So thisis the tectonic environnment of the
site region.

Go onto the next one.

Startingwi ththeregional seismcity, the
eart hquake catalog. 1'Il first showin this slide the
catal og that was devel oped by EPRI for the EPRI SOG
study back inthe md '80s. It expands the tine period
fromthe earliest earthquake in 1777 to 1985.

This slide shows relatively fewseismcity
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through this stable platform region. It does show
concentrations of earthquakes within 200 mles of the
site in the Wbash Valley area. And it shows
prom nently this active zone known as New Madrid
seism c zone in the upper M ssissippi Enbaynent just
beyond 200 niles of the site at its closest reach
And this, of course, is a fanobus well-known

eart hquake zone for three |arge earthquakes that
occurred in 1811 and '12 and it renmains an area of
active ongoi ng earthquake activity.

MEMBER S| EBER. \Where's the Wabash Val | ey
agai n?

DR. STEPP: It's up to the northeast in
this region.

MEMBER SI EBER  Ckay.

MR H NZE: Carl, sone of us have tal ked
about another seismc zone that occurs wthin your
envel ope there, within your ellipse, and that's the
Bel oit Zone near the junction of Wsconsin and
II'linois. The Beloit earthquake is prom nent in that.

| notice in the National Seismc Hazard
Mappi ng Project of the U S. Geol ogical Survey that
they still show an ellipse type of affair up in that
area and west of Chicago. |'m wondering what basis

you di sm ssed that as a seism c zone to be consi dered,
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particularly because it's within a relatively short
di stance of the site.

DR STEPP: Ckay. |I'll comment and then
"1l ask Katherine to help ne out with some of the
details of the faulting in the area.

| think that area that you'rereferringis
probably in the area of the Sandwi ch fault zone in the
Plume River. And it's really the point | was naking
earlier, this platformhas nunmerous faults in it and
we have seen sone localization of earthquakes
associated with those faults in Chio there at the
Sandwi ch fault zone. And |I'm sure there are others
that we could identify as well.

But the characteristics of these faults
are pretty consistently the same. You know, they
formed in the m d-Pal eozoic. They show no evi dence of
di splacing horizons above Paleozoic. And they
basically are passively responding in the nost
prom nent interpretation or t he dom nant
interpretations they're responding to stress fill at
t he plate boundary, and occasionally there are snal
eart hquakes associated with it. But they are not
considered to be active in the sense of having | ocal
ongoing sources of tectonic stress or strain

deformation as for exanpl e a nenber of the San Andreas

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

141

fault systemwould have. So | think this distinction
is critically inportant.

And froma hazard assessment poi nt of view
what has typically been done by the experts is to
group these faults which have simlar characteristics
and behaviors into a single |larger source zone. And
the flexibility of the evaluation process allows one
to then cluster earthquakes within the source zone or
toreplicate the historic pattern of earthquakes or to
snoot h t he eart hquakes i n t he source zone dependi ng on
the interpretations of the experts.

So that's really the explanation | think
in response to your question. It's a better process
than the way we handl ed them - -

M5. HANSON: Carol, I'd like to add a
couple of things. W did consider and describe sone
of the recent small earthquakes, naybe 2, 3 4
eart hquakes t hat have occurred up innorthernlllinois
al ong that structure, which is actually the northern
part of the LaSalle Anticlinorium sone of those
structures.

We started froma source characterization
standpoint fromthe EPRI SOG nodels. And several of
the expert teans identified sone |ocal sources up in

that vicinity that would capture the slightly higher
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rates of seismicity that are occurring kind of

| ocalized along those structures. So we felt that
from a seismc source characterization standpoint
t hose nodel s captured that.

MR. H NZE: The you would feel that the
sei sm ¢ hazard mappi ng proj ect was ill-advised to have
a peak accel eration focal point up there in the area?
| guess that's what you're saying?

DR. YOUNGS: Perhaps | could answer that?
This is Bob Youngs, a consultant to Exel on.

The National Hazard Mapping Project
primarily used a snobothing process in which the
eart hquake rates were mapped based on the density of
eart hquakes in a local area as opposed to taking one
very |large zone and assuming a uniformrate. So if
there is a concentration of, as you can see on this

figure, there 1is a sonewhat concentration of

seismcity in upper Illinois and that would transl ate
into a higher rate in upper Illinois conpared to
central Illinois. And so a seisnic hazard nap based on

that approach would show a higher hazard in that
| ocation. So their nmap reflects primarily the
observed pattern of earthquake density across the
whol e nap.

The EPRI SOG interpretations that were
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performed in the md '80s al so used or included the
option for the expert teans to include spatially
varying rates of activity. And so whether or not they
actually drew a box around that particul ar source
area, they still had the option of having a higher
rateinnorthernlllinois conpared to central Illinois
based on the differences in the observed nunbers of
eart hquakes. So their nodels do incorporate a sinmlar
concept inplenments slightly differently, but asinmlar
concept to what has been applied by the National
Hazard Mappi ng

So | believe if we had conducted an
anal ysis of the northern area we woul d al so product a

somewhat hi gher hazard than we would in central

Il1inois.

MR HNZE Well, while I'm asking, |
notice that you treat central Illinois basin seismc
area and then you treat central Illinois basin seisnc
zone. And those are all with small letters except for
I11inois.

Can you tell nme where this central? Can
you draw on there the central Illinois basin zone?

DR. YOUNGS: | tried to burn Eddie' s eyes
out .

There are actually six versions of what
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the central Illinois seismc zone | ooks |Iike, because
there were six EPRI teans that devel oped seismc
source map. And so there are six general versions of
what this zone looks like. But it basically
enconpasses the area north of -- this is the Wabash
Vall ey and to the west is the st. Genevieve arm which
also had a source zone. So typically this
concentration in southern Illinois north of the New
Madrid zone had it's own source zone boundary. And
t hen vari ous zones were drawn up that enconpassed this
area of low seisnmicity, sonmetinmes with a source zone
up here and sonetines this was just part of a very
| ar ge stabl e background region.

MR HINZE: So Illinois basin is then used
not as a tectonic term but as sinply a geographic
ternf

DR. YOUNGS: As a geographic term And
sone of the --

MR HI NZE: | think that's the point that
needs to be made very clear to the reader. Because
when you see central Illinois basin seismc zone our
usual procedure is to relate that to a tectonic
feature. And you're sending this off into the
Kankakee Arch and all the rest.

| would have |liked to have seen, | think
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it woul d have helped me in nmy reviewof this, if | had
had a map with that shown. | never did see that. And
even if the boundaries have to be diffused, | think
t hat woul d have been hel pful.

DR YOUNGS: Yes. | believe there are
figures in appendix B which show the various
interpretations of the experts.

MR. HINZE: | hope a figure hasn't slipped
by nme, but it probably has.

CHAI RVAN POVERS: The genre seens to be
designed to nmke difficult finding figures and
whatnot. Not your fault. | understand.

MR, H NZE: Ckay.

DR STEPP: Let's see, where was |? |
think I was down to tal king about central Illinois
seismic zone. And generally this area is, as you see
fromthis map, and was treated in the work as a region
of relatively diffused |ow | evel earthquake activity
with magnitudes in historic record less than nb 6,
whi ch the nb i s the nagni tude of nmeasure we were using
at that tine. So what's really constitutes the known
eart hquake catalog in the m d-1980s.

Now for this project that catalog was
updat ed using first the USGS cat al og bet ween 1985 and

'95. And this CNSS is no longer a group. It was known
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as the -- |I'm not sure | renenber exactly. The
National Seismic System But it's really been
repl aced by t he Advanced Nati onal Seism c System al so
a part of the USGS. And so we have relied on USGS
catal ogs for the updating of the EPRI SOG cat al og.

And what you see here is, the inportant
point is that we are not seeing a change in the
spaci al pattern of earthquake activity. W still have
relatively concentrated activity in the upper
M ssi ssi ppi Enmbayment. And we have additional
eart hquakes showing up in a diffused way generally
within 200 nmles of the site, perhaps a little nore
frequently in the Wabash Val | ey region.

W al so updated the catalog to include
Pal eoeart hquake. During the past 20 years or nore
t here have been, | guess, a mgjor contributions to our
under st andi ng of past earthquakes in this region and
in the New Madrid zone have been studies that use the
liquefaction features to interpret the occurrence of
eart hquakes in the prehistoric record where they were
preserved to eval uate.

What this information has shown is
repeated | arge earthquakes in the upper M ssissippi
Enbaynment, the New Madrid seismc zone. Large

eart hquakes in the Wabash Val l ey zone. This outlying
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of dotted area here shows general outline, the
liquefaction features of that Ilarger quake and
identified a coupl e of earthquakes here near the site
just referred to typically as the Springfield
eart hquake about 40 mles southwest of the site with
a center like this liquefaction features. And there
was associated with that apparently also a snaller
earthquake in the sane region in the magnitude 5
range.

MR H NZE: How do we know that? How do
we know that that's a different earthquake? Wat's
the basis of that? You know, the test here goes from
one to two and back to two and one, and so forth.

DR STEPP: Yes.

MR. HI NZE: There's sone slippage here and
"' mwondering is there one or are there two or what's
the evidence that would indicae that there m ght be
t wo?

VB. HANSON: In the vicinity of
Springfield there's evidence for -- Pal eol i quefaction
features are formed at distinctly different tines. So
there's evidence that there was a feature that forned
some classic dykes, liquified sands ejected up to a
cap of silty material. And there's clear evidence

fromthe soils and fromdating that there was a second
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pul se or period of classic dyke fornmation.

MR. HI NZE: Excuse nme. |I'mgoing to
interrupt you for just a nonment because | want to make
certain | understand. The range of ages, you got have
carbon 14, do not overl ap?

M5. HANSON: In the case of the
Springfield area they're interpreted by MNulty &
Qoerrei er who di d the nmappi ng to suggest that there's
a second pul se or a second period of time. Al the
features that they identified seemed to be |ocalized
in the Springfield area. And on that basis they've
identified a potential energy center there at
Springfield.

There i s el sewhere t hr oughout t he sout hern
part of the state they identified Pal eoliquefaction
features have been identified at nunmerous sites.
Through radi ocarbon dating they have identified and
correlated features that they identify essentially a
felt area for specific event. The large events in the
Wabash Val | ey have gotten the nbst study. And there
are clear indications fromradi ocarbon dating that you
have events of different ages throughout southern
I'11inois.

In sonme cases there is overlap and you

can't preclude that Pal eoliquefaction you see at one
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site nmay be do to a nore distant earthquake. And
we've factored that into our analysis of a nunber of
events and si ze of earthquakes based on interpretation
of Pal eol i quefaction data.

MR. H NZE: Let ne ask you a question then
as a followup to that. In terns of the work that you
did on the study of the possible Paleoliquefaction
features, you concentrated your studi es in areas where
the informati on was present, is that correct, because
that's alegitinate zone for Pal eol i quefaction? Could
you tell us alittle bit about your choice of that and
how wi dely distributed the Henry is and if we have a
| ack of Henry, are we mappi hg out areas -- could we be
failing to map them sinply because we don't have the
right kind of surficial zones?

DR. STEPP: W' Il put up the next slide,
whi ch speaks to that.

MR H NZE: Okay. |'msorry.

MR SEGALA: No, no, that's fine. | nean,
we were comng to that.

M5. HANSON: |I'Il respond when the slide
is up.

DR. STEPP: Well, you could go ahead.

M5. HANSON: W initially through the

literature search, the work that had been prior to in
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the last 10/ 15 years had identified Pal eoliquefaction
fractures in the vicinity of Springfield. And that's
indicated by this ellipse.

On this figure the green dots represent
Pal eol i quefaction features or sites. The size of the
dot represents the relative size of the dyke or the
feature at that |ocation

So inthis case for the Springfield event
there were -- the larger features were | ocalized near
Springfield but there were features that were
identified out as far as sort of a radius of about 35
kil ometers which they felt there were sone dating at
specific localities that suggested that this event
occurred between 57000 and 66000 pl us years.

There was also sone indications at
specific sites in that general area for a slightly
younger event which |looked like it had smaller
features it was inferred to be at the threshold of
devel opi ng Pal eol i quefacti on which would suggest it
was |ike a magnitude 5 event. Based on the felt area
for the Springfield or what they call the Springfield
event, wusing enpirical data from the I|iquefaction
sites worl dwi de they can | ook at the general distance,
they call it magni tude bound curves, which rel ates t he

di stance from an inferred energy center to the nore
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di stant features and correl ate that to nagnitude. And
on that basis they inferred a magnitude of about 6.2
to 6.8 for this particul ar earthquake.

They have since revised these curves and
based on the newest curves the nmagnitude would be
probably be pushed to that | ower part of the estinate,
nore like a 6.3. That's just a recently published
paper.

W started with the understandi ng t hat the
wor k t hat had been done by McNulty & Cbernei er and t he
mappi ng, the extent that their mapping i s indicated by
the green which is extending along drainages in this
region. They had al so done sone work al ong the upper
Sanganon River to the east of dinton site. But their
work was fairly limted to this portion southwest of
the site.

We choose to do additi onal reconnai ssance
to essentially |ook for sone nore kinds of evidence
for the presence or absence of Pal eoliquefaction to
t he east and the north of the site. |In particular our
reconnai ssance we focused along the LaSalle
Anticlinorium structures trend through this general
area. One of the features or one of the maps in our
appendix 1 or attachnment 1 to appendix B shows the

| ocation of the LaSalle Anticlinoriumstructures.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

152

Your question about the Henry formation.
The Henry formation is a glacial fluvial deposit. As
the glaciers retreated the i ce was covering this whol e
area. As the glaciers retreated the nelt water would
form and woul d be distributed form ng along fl uvial
channels. And in those drai nages the Henry fornmation
is asilty sand or a sand deposit. These are the
types of deposits that will liquify. They're the
appropriate grain size. And the ideal environnent to
| ook for Paleoliquefaction in central and southern
I1'linois based on previous studies has been to | ook
for these types of deposits along drai nages where
they're well exposed and where they're overlain by a
cap of finesilty material. And this is very conducive
to form ng and preserving a record of
Pal eol i quef acti on.

So we focused our study along the | arger
dr ai nages, the upper part of Salt Creek to the north
and east of the site. W did identify sone
liquefaction features in the vicinity of Farmer City.
W di d sone additional reconnai ssance al ong t he upper
Sanganon, too, because of where we had found these
deposit and because of previous work that had done
further to the southeast to define the extent of the

| arger events associated with Wabash Vall ey.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

153

W al so noved to the north and pi cked sone
of the larger drainages where we would have these
types of deposits.

You're correct that in this type of
environment, unlike New Madrid where there's nore
extensive uniform deposits that they have used to
eval uate or | ook for evidence for Pal eoliquefaction,
it"'salittle bit nore uneven. It's basically confined
to these drai nages, but there is sufficient drainages
in the area conparable to where these features have
been mapped in detail in Springfield area to nmake a
reasonabl e assessnment of the present or absence of
conparabl e features in the site vicinity.

MR. H NZE: Are there nore drai nage areas
with the Henry formation in that area to the north,
west nort hwest ?

M5. HANSON: There are sone areas. One of
the issues is also the tinme of year, the size of the
drai nage. W chose to go out in the |ate sunmer when
the water levels were |lowest so we'd have nore
extensi ve exposure. But this is pretty nuch along the
| ar ger drai nages.

The smal | er drainages, in fact, sone of
t hese drai nages that were studied by Steve Qoerneier

and McNulty earlier they did after a particularly
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strong spring flooding event, these are smaller
drai nages and they are heavily vegetated and so
there's only limted tines that you can |l ook at it.

There are sonme additional Henry formation
al ong the Macki naw River to the south. W felt that
based on the work that we had conducted that we felt
confident that we could say that the site vicinity if
there was an event conparable in size or |arger than
t he Springfield event, we woul d have seen evi dence for
it based on the reconnai ssance we had conducted for
this study.

W di d reconnai ssance al ong about 41 nmile
of streans and drai nages in the area.

MR H NZE: A final question while you
have that up there, if | my. | believe that's
McNulty & Qberneier's inferred location of the
Springfield earthquake. Wat kind of an error
envel ope might we put on that? Because it is very
much an inferred star. And how far could we nove
t hat ?

M5. HANSON: | think that we addressed
that there is uncertainty and vari ous people would --
I mean sone of the concerns about using
Pal eol i quefaction are that you see the features where

there are suscepti bl e deposits that nay be related to

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

155

nore di stant sources.

In the case of Springfield there is a
fairly -- the pattern of the size and the distribution
of the features was, you know, Steve Oberneier felt
strongly that you see the largest features in the
center and you see the smaller features. So the
spaci al patterns suggested that the energy center,
that this was a legitimate interpretation

For our characterization of the size and
| ocation of noderate size earthquakes that may occur
in the Illinois basin or in this region, we did not
assume that the Springfield event occurred at
Springfield. W allow for the possibility of a
noderate size event throughout the region. And we
considered uncertainties in the nmagnitude and the
nunber of possible Pal eoearthquakes that could be
inferred fromnot only the previous Pal eol i quefaction
studi es but the work we had done.

MR. HI NZE: But you used that for your
characteristic high frequency earthquake, right?

DR. YOUNGS: This is Bob Youngs. | just
wanted to anplify on that.

In terns of the probabilistic seismc
hazard, the inplication of the Springfield event was

t hat wed needed to nodify the nmaxi mum magni tudes for
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all source zones that enconpass the site such that
t hey woul d be | arge enough to include the possibility
of the Springfield type event. So within the hazard
anal ysi s we assuned Springfieldtype earthquakes coul d
occur anywhere in the site vicinity.

In terns of the frequency of earthquakes
in the region, we conpared the rate of earthquake
activity that you <calculate from the observed
seismicity that was cal cul ated as a part of the EPR
SOG anal ysis primarily fromevents in the magnitude 3
to 4 range. And if you extrapolate that out to the
magni tude 6 range and conpare it wth ranges of
esti mates of earthquakes of the size of Springfield,
the observed seismicity from the historical record
woul d adequately represent the frequency of Paleo
events in Springfield area. In other words, there
woul d not be a -- in the case of New Madrid we have
Pal eo evi dence that the events are nore frequent than
we would get by extrapolation of historical
seismicity. That is not the case in central Illinois
or has been found to be the case in, say, the Wabash
Val | ey where a nunber of researchers have shown that
if you extrapolate the observed seismicity rate of
magni t ude 5s and 4s out to nmagnitude 7s, the frequency

of Pal eo events is bel ow that rate.
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So the nobdern seismicity rate would
adequat el y represent the frequency of Springfieldtype
events in the region. The only thing that we needed
to do to nodify the EPRI SOG interpretation was to
i ncrease the nmaxi nrum magnitudes for these sources so
they would allow for Springfield events to occur.

MR. H NZE: And you used the 6.2 rather
tan 6.8 because of this new --

DR YOUNGS: No. The determ nation of the
controlling of earthquake shapes was based on solely
on the di saggregation of the hazard result. |n other
words, it was not tied to a particular structure or a
particul ar event. They are representative of events
like Springfield, but they are not representative of
the Springfield event per se. The actual occurrence
or location or size. so they determ ned solely by
taking the relative frequencies of earthquakes that
contribute to the hazard from the hazard nodel and
then normalizing themaccording to the procedure in
Appendi x C. They are not specifically a Springfield
event. They're of a type and, you know, the | anguage
we sort of |oosely associated them but that perhaps
may have caused some confusion. But they are not
specifically a Springfield events or distant events.

MR. HI NZE: | think | becone confused as
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| read that as a result of that.

DR. STEPP: Perhaps it would be best to go
back to the previous slide and |'I|l summarize | think
what you've already heard nmentioned here. But if I
could just put it in context.

This really is the information that
requi red the updating of the EPRI SOG sei sm ¢ sour ces.
And t he updating was not in the source configuration
but in the characterization of the rates of maxi mum

magni tudes of earthquakes associated wth those

sour ces.

And the principal change are to the
i ncrease i n magni tude for the central IIlinois source.
None of the EPRI sources anticipated -- | shouldn't

say none of them But in total they did not fully
capture the | arger earthquake in the central Illinois
source that we observed in the Pal eo records. So that
was updat ed.

And the next and perhaps the nost
i nportant but not necessarily so with regard to the
Clinton site is the New Mudrid seismc zone the
i quefaction studies there show nore frequent |arge
eart hquakes of the magnitude conparable to the 1811
and ' 12 sequence of three earthquakes that occurred in

that zone. So that was updated. And these were then
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factored into the PSHA assessnment for the Cinton
site. So we conducted that PSHA with a fully updated
characterization of those sources.

CHAl RMVAN POWERS: | struggled to
under st and how you characterized the intensity of an
eart hquake that you'd have at the New Madrid site
Can you explain that a better to nme?

DR. STEPP: Yes. | think I'Il again ask
Kat heri ne to respond.

CHAl RVAN POWNERS: The trouble that |
pronptly encountered was the citation of a Bokun and
Hopper 2003 paper --

DR STEPP: Yes.

CHAI RVAN POWERS: Wi ch doesn't seemto
exi st?

DR STEPP: | think it does exit, but |I'm
not sure.

M5. HANSON. The Bokun and Hopper paper
was at the time we submitted the initial submttal in
Septenber was in press or it was in review. It has
subsequent |y been published as a 2004 paper as part of
one of the --

CHAl RVAN PONERS: | could find the 2004.
| could not find anything in 2003.

M5. HANSON. Exactly. It was published
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and the conclusions regarding the magnitude of the
eart hquakes changed. W subsequently in response to
one of the RAIs considered that new information and
reeval uat ed t he magni tude di stributions based on that
paper as well as other new data.

CHAI RVAN POVEERS: Now coul d you descri be
for the Subcommttee how you do the distributions?

DR YOUNGS: How we assess them or how we
use thenf

CHAI RVAN POVERS:  Yes.

DR, YOUNGS: GCkay. Again, this is Bob
Youngs from Geomatri X.

In terms of the assessnment we | ooked at
there are three basic groups that are doing
interpretations of the size of the New Madri d sequence
that occurred in 1811/1812. And we basi cal | y gave each
of those sets of interpretations equal weight in
devel opi ng our assessment of what the size of those
events were.

The one group is Bokun and Hopper. One
group is primarily led by Arch Johnston at CERI. And
the third i s Susan Hough and her coworkers. And each
of these has basically done different and slightly
different interpretations of what nethods should be

used to assess the size of those events. And as a
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result they conme up with a range of mgnitude
estimates that vary by around magnitude, 7% plus or
m nus, maybe a quarter of a magnitude in terns of the
estimated size of those of earthquakes.

So in our analysis intherevised anal ysis
which is presented in the response to the RAl we gave
equal weight to each of their interpretations to
determ ne the size of that sequence. So we now have
a distribution with weights as to the possible sizes
of New Madrid earthquakes that wll occur in the
future. And we run the seism c hazard analysis with
each of those interpretations and then gave equa
weight to the results of those interpretations that
devel oped the estimate of the hazard.

CHAI RVAN PONERS: Are you cl aimng then
t hat t he nmaxi num eart hquake t hat can occur at the New
Madrid site is that that was observed, whatever that
may be, 1811/127?

DR. YOUNGS: In doing this analysis we use
a nodel in terns of predicting or forecasting future
eart hquakes. W use a recurrence nodel of which
termed t he characteristic earthquake nodel, which | am
a coauthor of. And it involves putting a variability
of plus or mnus a quarter of a nagnitude about our

central estimate of what the size of the event would

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

162
be.

So in terns of the | argest possible event
that we have in our seismc hazard nodel for New
Madrid, it's a quarter magnitude |arger than the
estimates that we wuse for what we call the
characteristic event, which woul d be our best estinmate
of what the characteristic event would be. So that
considered just a variability in the size of future
events about our estinates of the size of the past
event.

The information that we have in ternms of
the sizes of the previous Pal eo events, the ones that
occurred in 900 and ones that occurred that 1450 are
that they were, as best that could be told, of
conparable size to the size of the New Mdrid
sequence. |In other words, they were not a |lot |arger
than New Madrid. Sonme of them may have been snall er
and we factored that possibility into our various
scenarios. But clearly the evidence suggests that at
| east two of the events in the previous sequences were
of conparable size. And | think that the application
of this nodel which has a plus or minus quarter
variability would cover, you know, typical variations
we m ght expect to see in future events.

MR HINZE: Wile we're asking sone
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guestions, one of the new pieces of data that have
come along and | don't see it in this report, that
doesn't nmean it isn't it there, but that |I haven't
seen in the report is the report on the strain
nmeasurenents, GPS neasurenments in the June Nature
article, which are interesting, provocative and
probably wong. But these certainly are -- it's
published in a very reputable journal.

DR, YOUNGS: Yes.

MR. HI NZE: And even quoted in the USA
Today, which | guess puts the -- how are you going to
deal with that in this report and how nuch credence
should it be put on in the review of the site
suitability of the dinton site?

DR. STEPP: Wll, as you're fully aware,
there's a lot going on to explain why there shoul d be
a large repeated nmjor earthquake in the New Madrid
seismc zone wth no typical tectonic driving
mechani sm that we know of and no nmanifestation of
t hose eart hquakes.

MR. HINZE: Curiosity.

DR. STEPP: Yes. Well, the answer is that
we really don't know. People have put out the strain
nmeasur enents. They have put forward a hypot heses t hat

tried to explain the earthquakes as a relaxation
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phenonena.

To speak to the specific article that
you're referring to, | think I would ask Katherine --

MR HINZE: Well, this is Arch Johnston
and his group comng up --

DR STEPP: Yes.

MR HINZE: -- with 1.25 centineters per
year, which --

DR STEPP: Yes.

MR H NZE: -- on that kind of velocities.
But it's published. This is new information.

M5. HANSON: There have been over the
years various results based on geodetic data and
earlier on there were sone studies that suggested
there was very little or high rates occurring across
New Madrid and then very little neasurable rates
across the zone.

W have considered the longer term the
Pal eol i quefaction record there. As Carl nentioned,
there are people that have postulated mechani sns
wher eby you can sort of initiate this process of sone
ki nd of | oadi ng and rel axati on and triggering repeated
events. Those nodel s which are nodels woul d suggest
that we're in the cycle and that we'll continue.

| think at this point we would be hard
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pressed not to relay or use the sort of |onger term
Pal eol i quefaction record as a reliable or a best
esti mat e.

| don't know if Carl has any ot her
addi tional --

MR. H NZE: Well, excuse ne. But | think
t he answer that Professor Johnston, who was a very
credi bl e researcher as we all know, is that this is a
sign that we have epi sodic novenent in the New Madrid
region and that the former neasurenents which did not
detect novenent -- we're in period when there wasn't.
You know, |I'm having a hard tine keeping a straight
face. But nonethel ess, these are sone of the verbiage
that's goi ng around.

| really believe that it's incunbent upon
your report to at |east acknow edge the presence of
these kinds of neasurenents and | ook at the
i mplications of them

M5. HANSON: | think that in seismc
hazard source characterization this i ssue cones up for
other faults in stable craton regions, the Meers fault
and other faults in the United States have had
evi dence for repeated Hol ocene events and then a
period as long as 100,000 years to the preceding

event. So the issue of clustering of events and
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whet her you're in a cycle where you're in the cluster

or if you're nowin the |onger period, the quiescent

period is sonething that we grapple with. But at this
point | think we can definitely address those issues.

W did try to summarize the informati on on geodetic

i nformati on was avail abl e through the publication of

our report.

DR. STEPP: The other comment on this, the
eval uati on of these kinds of information that we have
done in this study, we used what is called the Level
2 SSHAC approach which Kat herine and Bob and others
involved in the formation and the eval uations and
updating of the sources <conpiled all the new
i nformati on. They consulted t he peopl e i ncl udi ng Arch
Johnston and others who are working in this area who
are respected as having particular know edge of
importance in his evaluations. And the weights that
you see on the interpretations really reflect that
process of canvassing the state of know edge.

So | think where we cone down on this, at
least, is the only really solid information that we
canrely on fully for these repeated | arge eart hquakes
are the liquefaction studies. The geodetic
nmeasurenents nmay hint of things, the wvarious

hypot heses t hat have been put forward nake an array of
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assunptions to support the hypotheses. They nay be of
sone val ue in explaining the seismcity, but we do not
know what that value is at this point, very frankly.

MR. H NZE: But at the risk of stating the
obvi ous, those neasurenents are now Pal eol i quef acti on
is 6,000 years ago and we're worried about now.

| guess | would like to ask one nore
guestion and then I'Il shutup for a while. M voice
is going. But let nme ask the question one of the
things that has come along since the site was
previously licensed is far-field triggering. Do you
have any feel, Carl, for the inpact of far-field
triggering on our seismc risk assessnent in the md-
continent region?

DR STEPP: | do not. The information
base that |'m aware of 1is associated with the
eart hquake in California, Mjave earthquake |I believe
it was called a nunber of vyears ago triggered
eart hquakes t hroughout the western part of Nevada and
eastern part of California.

MR. H NZE: And on Yucca Muntain, too.

DR STEPP: Yes. Yes. | didn't nention
that, but yes.

| think that you're dealing with a very

different crust in that region, in fact | know you
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are. It's a nmuch softer, hotter crust in which the
eart hquake strain release of that magnitude can get
transmtted to a very large region. And | would favor
that as -- | nmean, if that is correct | should say, ny
perception of that is correct, then that woul d argue
agai nst the |ikelihood that you woul d get this kind of
triggering effect in these very stiff thick
continental crustal environments in the east. That
woul d be ny concl usi on.

MR. H NZE: Thank you.

DR. STEPP: Ohers may have a different
poi nt of view.

Ckay. | think we are now at the
determ nation of the SSE ground notion. The nmateri al
| " ve gone through to nowreally i s describing to you
in a very overview sort of way the studies that were
done and t he necessary updati ng of the seism c sources
that we did to conpute the hazard at the site.

W di d update the seisnmic sources. W did
redo the PSHA with the updated information. And we
used that to develop the SSE ground notion, that is
that being the PSHA results.

W believe the SSA ground notion conplies
fully with the intent of 10 CFR 100 Part 23. And we

applied the regulatory guidance 1.165 wth one
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variation. Instead of using the reference hazard
approach, as i s now contained in the guidance in 1. 165
we elected to use the ASCE Standard 53-05 approach.
This standard is a newy devel oped standard titled
"Seismc Design Criteria For Structure Systens and
Conmponents in Nuclear Facilities." It is performance-
based and we consider it to be a significant update in
our approach to deriving SSE ground notion. That is
consistent with the direction of risk-infornmed
regul ati on of nucl ear plants.

This is an industry consensus standard.
And we believe in has in that context the credibility
for and support for the application that we have used
it for in this project.

The next series of slides shows sone
conparison of Reg. @uide 1.65 requirenents and
gui dance with the application that we followed in the
EGC SSE devel opnent .

First of all, wth respect to the
investigations that are required, they are the sane.
W did not depart in anyway from 1.165. W
i npl enented those sections of the guidance fully.

Wth regard to the seism c source updat es,
simlarly we inplemented those sections of the

gui dance fully.
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W applied a SSHAC |evel 2 assessnent
net hodol ogy to updat e t he seismc source
characterizations. That is not specifically called for
in the regulatory guidance, but it is certainly
consistent with the |language in the regulatory
gui dance. So we characterized that as the sane.

W did a PSHA, a full new PSHA for the
site as required by the regul atory gui dance.

The departure, as | pointed out, is with
respect to determning the SSE ground notion,
establishing the basis for determining the ground
notion. W used the perfornmance-based ASCE 43-05
approach rather than the relative hazard probability
criterion, which is contained in 1.165

Next .

MR, H NZE: Excuse ne.

DR STEPP: Yes.

MR. H NZE: \Where has this perfornmance-
based been used on any nuclear sites or hazardous
sites? Has it been used previously?

DR. STEPP: 1'll ask Bob Kennedy to
respond. But performance-based inasimlar contest is
al so being used at Yucca Mountain. | will just
nmention that, as you know.

Go ahead, Bob.
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DR. KENNEDY: This is Bob Kennedy.

CHAI RVAN  PONERS: And that's an
endorsenment for it?

DR STEPP: |'msorry?

CHAl RVAN PONERS: That's an endor senment
for it?

DR.  KENNEDY: This is Bob Kennedy,
consul tant to Exel on.

Basically the perfornmance-based approach
that's in ASCE 43-50 was originally devel oped in the
early 1980s for wuse on Departnent of Energy
facilities, originally in a report UCRL 15910 from
Lawrence Livernore Labs followed up by, | believe it
was in '84, with the DCE standard 1020. And then has
been gradually gone through the DCE system for DCE
facilities because of a wide variety of risk and a
feeling that different kinds of conpl exes needed to be
designed for different performance |evels.

ASCE 43-05 was actually devel oped by the
Anerican Society of Civil Engineers at the request of
the DOE to have an industry consensus standard to
ultimately replace DOE standard 1020. It has in it
five different quantitative performance levels in
terns of annual frequency of unacceptabl e seismc risk

and four different qualitative performance |evels as
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to what constitutes a limt state for acceptable
per f or mance.

The category that has been sel ected here
is the highest category in ASCE 43-05. It forces to
statetoalimt state of essentially elastic behavior
at an annual frequency of exceedance of about one
times ten to the mnus five or better. Typically
between .5 tinmes ten to the mnus five and one tines
ten to the mnus five for staying on the onset of
significant inelastic behavior.

Subsequent studi es whi ch were submittedto
t he NRC sone tine ago on this project and sone studies
that 1'mnot sure have yet been submitted to the NRC
indicated that leads to core damage frequencies
typically for central and eastern U S. sites in the
nei ghbor hood of one to four times ten to the m nus
Si X.

The i dea t hat DOE had for the performance-
based criteria is there's a very wide of sites.
West ern sites have hazard curve sl opes t hat are steep.
Central and eastern sites have hazards curves that are
fairly shall ow. And they shoul dn't be designed for the
same annual frequency of exceedance of the ground
notion. Wth a steep hazard curve you coul d design

for a nore frequent ground notion than with a shall ow
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hazard curve to achi eve the sanme performance goal

But this whole idea also is being
devel oped nore and nore into conventional design. The
idea of performance goals, in fact it's the idea
behind the I BC code is instead of designing for a 500
year earthquake, which is what conventional facilities
used to be designed for, nowyou design for two-thirds
of the 2500 year earthquake. That hel ps to account
for this slope effect.

So it's been a gradually evolving area
since the early '80s.

DR. STEPP: Thank you.

MEMBER KRESS: Has NRC staff reviewed this

DR KENNEDY: |'msorry.

MEMBER KRESS: Has the NRC Staff reviewed
this procedure?

DR KENNEDY: The NRC Staff has seen the
procedure. This is one of the open issues between the
Applicant and the NRC Staff. So | think we need to | et
the NRC Staff answer to the details.

Dr. Cornel renminded ne. | may have been
incorrect. 15910, I'msorry | said early '80s.
Actually started in 1985, UCRL 15910. And the first
DCE standard 1020 cane out in the early '90s. So | had

nmy dates slightly wong. | think that needs to be
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corrected.

DR. STEPP. Ckay. Going on then with the
conpari sons of the nmet hodol ogy, we fol |l owed conpl etely
the Reg. CGuide 1.165 guidance for de-aggregating the
hazard and determ ning the control |l ing earthquakes for
the site.

W followed generally the intent. W
followed the intent, | wll say, of the standard
review plan in devel oping the site response anal yses,
but we updated the information in the standard revi ew
plan with NUREG CR- 6728 approach. And we used that
approach which has not yet gotten into the standard
review plan to devel op the site response anal yses.

Continuing with the conparison, | think
we' ve di scussed sonme of this already up to now. The
reference probability is the annual probability | evel
such that 50 percent of the set of the npbst nodern
sei sm c design currently operating plants has a nmedi an
annual probability or annual nedial probability of
exceeding the SSE that is belowthis level. And it's
set at 10 to the mnus 5 or it is determned to be 10
tothe mnus 5 for a hazard response spectra | evel s of
5to 10 Hz with 5 percent danping.

The perfornmance- based approach, the SSCs

will have a target nean annual frequency of 1E-5 per
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year for seismic induced onset of significant
i nel asti c behavi or.

Thi s provi des a signi ficant margi n agai nst
SSC failures that mght | ead to core damage. So there
is a substantial margin of safety built in by keying
this to the netric of inelastic -- onset of inelastic
def or mati on.

CGenerally, as you just heard Dr. Kennedy
say, this leads to seismically induced core danmage
frequencies that are significantly | ess than t hose for
t he exi sting popul ati on of well designed plants, or |
shoul d say for the popul ation of plants that have PRAs
or where PRAs have been perforned.

VR. H NZE: Wat's wong with a
per f or mance- based? It sounds good.

DR STEPP. | say yes.

MR HNZE: 1Is that a straight |ine?
What ' s the maj or di sadvantage? Everything has a
di sadvant age.

DR STEPP: | don't know the details of
any di sadvantage. It seens to ne that the performance-
based approach is the next |ogical progression in
steps to inplement a fully risk-informed seisnic
design quote and a risk-informed regulation

nmet hodol ogy. That's really the position that we are
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coming forward with. OGhers may wish to comrent on
this in nore el aboration.

DR. KENNEDY: Bob Kennedy.

Basically the performance-based seisnic
design procedure requires you to make certain
decisions. Wat is an acceptabl e annual frequency of
unaccept able seismc performance, what constitutes
unaccept abl e seismc performance, how nmuch seismc
margin exists in our existing codes and standards.
Deci sions have to be nmade on each of these aspects.

Now, in the ASCE conmittee which had, as
| recall, approxinmately 30 nmenbers on that commttee,
t hose deci si ons were made.

As to what is wongwithit, |I don't think
there's anything wong with it but I think it is
sormet hing that the NRC Staff has only recently started
to look at and legitimately they need to decide
whet her they are confortable with the decisions that
were made. And so | think it's a matter of gaining
sonme confort.

MR. H NZE: That's very hel pful. Thank
you.

DR. STEPP: | would make just one ot her
point that's critically inportant in that use of the

per f or mance- based approach does not in anyway i npact
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t he basic fundanmental decision that the Conm ssion
made when it went fromdeterm nistic to probabilistic
approaches that the existing population of plants are
adequately safe, can be wused as the basis for
establ i shing designs of future plants.

CHAI RVAN PONERS: Well, we have to inject
t hat the Conmi ssion al so said they had an expectation

that future plants would be safer.

DR. STEPP: Shall | go on to the next
slide?

CHAI RVAN POVERS: Pl ease.

DR STEPP: Yes. This is the fina
viewgraph that | will show | think we do have open

itens after this, but this is the final viewgraph in
nmy presentation.

And what you see i s the derived SSE desi gn
spectrum both vertical and horizontal plotted agai nst
the Reg. Quide 1.60 standardi zed spectrum scaled to
.3g at 33 Hz. And the essential points to nake here
| think is that the design spectra generally fal
bel ow the Reg. Guide spectra scale of 33 Hz in the
frequency range bel ow about 16 Hz here, the horizontal
spectra actually begins to exceed the standardized
spectra scale of .3g. At a level of about 20 Hz the

vertical spectra begins to exceed. And the maxi num
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exceedance i s about 25 percent at 33 Hz.

Qur viewis that this is an equitable
exceedance that is in the range where structures of
system and conponents of nuclear plants do not -- are
unlikely to be damaged. It's really in this range
here where we -- where the Reg. Guide entered at .3g
significantly exceeds the design response spectra. |
should say the SSE ground notion spectra that the
plant tests its nmaxi num response.

Per haps, Bob, you'd like to comment on
this further?

DR. KENNEDY: Bob Kennedy agai n.

CGenerally a nuclear power plant's
structure systems and conponents if you tried to say
what is the natural frequency content of the input
notion that is nost potentially damaged to structure
systens and conponents of nucl ear power plants,
believe it's generally agreed that the dom nant
contributor to damage is spectral accelerations
typically inthe 5to 10 Hz range. This being a fairly
stiff structure, conventional facilities would be
| oner frequencies then that. But there's very little
damage potential from spectral accel erations greater
than about 10 Hz because it takes displacenents to

produce danage and the spectral displacenent or
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spectric acceleration is divided by the quantity 2 pi
frequency quantity squared. And so there's very little
spectral displacenents on these higher frequencies.
This is, of course, the reason why in Reg. Guide 1.165
when the NRC devel oped their relative approach, they
concentrated their relative approach on conparing
spectric accelerations fromthe probabilistic hazard
curves with existing plant SSEs by averaging the
conparison in the 5 to 10 Hz range. The sane thing
applies here. These higher frequencies sinply are not
considered to be very damaging. | know the NRC Staff
is doing internal studies on this issue because it is
an open issue. Al these central and eastern US
spectra are having high frequencies and there's a
| arge study going on on the part of NEI being done by
EPRI on this issue. And the NRC Staff is being kept
aware of those studies.

So at this stageit's still an open i ssue,
t he high frequencies. But this | evel of exceedance at
hi gh frequencies, for instance, is nmuch | ess than the
| evel of exceedance that you m ght see on sone ot her
ESP applications. It is a small |evel of exceedance
and it only occurs above 16 Hz.

DR. STEPP: That's ny final viewgraph

Thank you.
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CHAI RVAN POVERS: Any ot her questions for

t he speaker?

Thank you.

MR GRANT: Eddie Grant with Exel on.

W didrecently get the seisn c suppl enent
on the draft SER It does contain seven open itens.
W're still |ooking at those seven open itens and
determ ning how we're going to respond to those. So
we're not really prepared at this point to give you
much information in those areas.

CHAI RVAN PONERS: That's fi ne.

MR GRANT: | think that the Staff is
going to discuss those further.

CHAI RVAN PONERS: | think our objective is
nore to understand why they're open than what the
resolution is right now.

MR. GRANT: Ckay.

CHAI RVAN PONERS:  Unl ess you just had sone
particul ar insights you wanted to offer, that's fine.

MR. GRANT: Actually, we're kind of hoping
to get some insights.

CHAI RVAN PONERS: Ckay. Good.

Vell, | thank you for a very deliberate
effort to try to straighten this out for ne. | can't
congratulate for success. 1'lIl still need to study
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this a letter nore.

Any ot her questions? Seeing none, | wll
declare a recess for the next 15 m nutes.

(Whereupon, at 3:10 p.m off the record
until 3:29 a.m)

CHAI RVAN POVERS: Ckay. Let's cone back
into session.

W'll turn to the Staff presentation in
the seismc area. And, again, our speak is John
Segal a

MR. SEGALA:. Yes. |'mJohn Segala, the
| ead project manager for the Exelon early site permt
safety revi ew

| f you want to go to the next slide.

W' re today to provide an overvi ew of the
Staff's geol ogy, seisnology and geot echnical review,
and specifically to discuss the open itens that we
issued in the supplenmental draft safety evaluation
report on August 26, 2005. Since the supplenental was
recently issued, the Applicant hasn't had tinme to
provide a response. Staff is prepared today to
di scuss the open itens but not to get into possible
resolutions of the itens. And we plan to have a
neeting later this nonth with the Applicant to go

through all the open itenms in detail.
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Dr. diff Munson is the | ead reviewer for
t he seisnol ogy review. And Tom Cheng is the revi ewer
for the geotechnical reviewas well as his contractor,
Carl Costanti no.

W had two nmmin open itenms on the
per f or mance- based approach that Exelon is proposing,
open item2.5.2-4 and open item2.5.2-5. And |' m not
going to get into the details of this slide. | think
Exel on pretty nmuch covered this in their presentation.

Wth regard to open item 2.5.2-5 down at
the bottom of the slide, the Staff had questions
regarding some of the assunptions wused in the
per f or mance- based net hodol ogy. And | believe there's
like five or six sub itens that we asked the Applicant
to --

CHAI RVAN PONERS: Can you go through those
for four?

MR SEGALA: Well, | can sort of read to
them The first one is justify the assunption of a
| inear hazard curve in logarithm c space and the
appropri ateness of solely using 10™* to 107 interval
to determning the anplitude ratio. That was the
first one.

Justify why a B value of .4 was used and

show the DF -- | think it's a design factor varies
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with different B values over the range of the
anplitude rati os.

The next one was clarify the nmeani ng of
onset of signi ficant i nelastic def ormati on
specifically the words "onset" and "significant" with
regards to the failure of system structures and
conmponents and core danage and the rel ationship of
onset of significant inelastic deformation to
essentially elastic behavior.

Justify the long term stability of the
target performance goal 10° in conparison to the
hazard based approach reference probability in Reg.
Gui de 1. 165.

Since the target performance goal of 10°
is based on seismc PRAs for current |ight water
reactors justify the use of this value for advanced
reactor designs which may differ from current 1|ight
wat er reactors.

And the | ast one, since systemstructures
and conponents for nucl ear power plants are designed
using the seismic criterion in the standard revi ew
plan, clarify how the design criteria in the ASCE
Standard 43-05 are simlar enough that systens
structures and conmponents design following the

standard revi ew pl an woul d al so achi eve a 1 percent or
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| oner probability of unacceptable perfornance.

So that's the assunptions that the Staff
had questions on regardi ng the nethodol ogy.

Wth regard to openitem?2.5.2-4 the Staff
made some observations about that performance-based
saf e shutdown earthquake spectrumfor the early site
permt site is approximtely equal to the nean 10
uni formhazard spectrum The perfornance-based SSE of
10" may not adequately represent the seismic hazard
froml ocal earthquakes.

Next slide, please.

And sort of in conclusion to these itens,
t he performance-based approach with a target of 10 °°
annual perfornmance goal nay not be suitable for
determining the safe shutdown earthquake for the
Clinton early site permt site.

Next slide, please.

O her seismc open itens 2.5.1-1. W
di scussed this earlier. | think when Exel on was
giving their presentation. This is regard to the Bokun
and Hopper preprint that was originally used by the
Applicant to cone up with the nmagnitudes for the New
Madri d eart hquakes. And when it went to press in 2004
the Staff -- they canme out with higher magnitudes. So

the Staff had the Applicant go back and redo that
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anal ysi s.

CHAI RVAN POVNERS: Now, as | | ook at those
anal yses, you know preprint to final published, | see
things |ike everything got kicked up by about .4 on
this nmonments scal e that they were using. Yet when the
Appl i cant spoke he tal ked about a quarter, .25 being
the relative uncertainty here. WIlI, obviously, in
t he case of the Bokun Hopper they had a uncertainty of
.4 between one publication and the other. So | nean,
how do you | ook upon these ki nds of uncertainties that
the Applicant 1is ascribing to his earthquake
magni t udes?

MR MUNSON: This is diff Minson fromthe
Staff.

The Applicant used, | believe, six
different nodels to represent the New Madrid seisnic
zone. And each of these nodels have different nonment
magni t ude val ues for each of the three different
ruptures. And they range fromthe | ow sevens up to
about 7.9, | believe was the highest one.

CHAI RVAN POAERS: Ri ght .

MR. MUNSON. And they weight the mddle
range of nagnitudes, which is 7.6, 7.8 and 7.5. They
gi ve the highest weight to that set of magnitudes.

So the staff, we eval uated that range of
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magni tudes to determine if it was an appropriate
representation of what the current thought is on the
New Madrid and those events during 1811/1812.

CHAI RVAN PONERS: Does the Staff do an
i ndependent seism c hazard analysis or do they just
really weight the inputs that go into this?

MR. MUNSON: No. We have consultants with
the U S. Geol ogical Survey. W have our geol ogic
experts t hat | ook into t he Applicant's
characterization of the source.

CHAI RMAN POVNERS: So it's really the
inputs to the analysis that you | ook at?

MR. MUNSON: Right. Right.

CHAI RVAN POAERS:  Yes. Good.

MR, SEGALA: Ckay.

CHAI RVAN POWERS: You speak to the New
Madrid. | nean, we've got other seism c sources here.
And we have the treatnent of the Springfield
eart hquake. Now you had no troubles with their
anal yses on those sources?

MR. MUNSON: This is diff Minson again.

That's one of our nmain open itens with
regard to t he performance-based approach and t he fi nal
safe shutdown earthquake ground notion spectrum is

whet her that adequately captures the Springfield
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eart hquake based on t he uncertainty and t he magni t ude,
and also the location of where that event occurred.
One of our concerns is whether the SSE adequately
represents that potential hazard fromt hat eart hquake.

CHAI RVAN POWERS: Just as a point of
curiosity to ny mnd, when we have a seism c source
such as New Madrid that's been | ooked at nore tines
than 1'd care to think about, and it has a prescri bed
return frequency now of sonewhere between every 200
and 800 years? AmI| correct? And it's been, what,
200 years since the last mgjor shift in that fault
zone? Do we take the likelihood of having a ngjor
eart hquake from that source in the next year as one
over 500 as an average or do we do sonething different
because of the relative well established frequency?

MR, MUNSON: | think we certainly factor
in the uncertainties in those recurrence estimates
which are based on Pal eoliquefaction studies. And
those recurrence intervals are nean values and
definitely not exact estinmates of recurrence for the
New Madri d source zone.

So, | nean, that's one of the benefits of
the PSHA, although the old determnistic nmethod is
that it captures this recurrence interval which was

not previously part of the determ nistic approach. So

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

188

definitely that's one of the reasons why we updated
inthe late '90s using 1.165.

DR, YOUNGS: If I may, this is Bob Youngs.

CHAl RVAN POVERS:  Yes.

DR YOUNGS: | wanted to add an additi onal
poi nt of clarification.

In our application or nodel of the New
Madrid seism c zone we used two types of recurrence
nodel s. One was we used a Poissionian nodel, which
this has the rate of one over 500. And the second
nodel is we apply what is called a renewal nodel which
provides for time dependent probabilities which
accounts for the elapsed tines in the nost recent
event .

CHAl RMVAN POWERS: That's really the
guestion | was asking is if you |look at that. And so
you |l ook at it both ways?

DR YOUNGS: Yes, we |ooked at both of
t hose and to see what difference.

CHAI RVAN PONERS:  Sure.

DR YOUNGS: It nade some difference, sone
smal | difference.

CHAI RVAN POVNERS: Wl l, I'msure it does.
But the question is whether it's snoke conpared to

your old |law uncertainty or not?
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DR. YOUNGS: | think the overal

uncertainty of actually calculating the rate is
probably | arger than the effect of those nodels.

CHAI RMVAN PONERS: It was just an item of
curiosity to me. Thank you.

Let us conti nue.

MR. SEGALA: Ckay. Wth respect to open
item 2.5.2-1 the Staff is asking the Applicant to
clarify and justify the EPRI ground notion attenuation
st udy di st ance-conversi on net hod. Wen the Staff read
t hrough the Applicant's description, it wasn't clear
to themthe process. So this question just asked for
clarification.

CHAI RMVAN POVERS: |f the Applicant had
done it in the hypothesized way i nstead of what isit,
t he joi ner or sonething distance, does it make a huge
amount of difference?

MR. MUNSON: For the sources that -- the
nost anmount of difference, it would be for close in
sources, sources very close to the site it would make
a difference on what type of distance neasurenent
you're using. But for nost cases, say 20 kil onmeters
and on out, it doesn't really have that nuch
di f f erence.

CHAI RVAN POVWERS: | would think not. But
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it's a question of spectra versus linear distance.

MR. MUNSON: Right.

MR. SEGALA: Next slide, please.

The next set of openitens are related to
t he geot echnical review.

For open item 2.5.2-2 the Staff reviewed
responses from the Applicant and found |arge
variabilities in strength and stiffness of the soil as
denmonstrated by shear wave velocities and standard
penetration test blow counts. So this open itemis
saying that the site response nodel does not
adequately represent the variability of the soi
properti es.

CHAI RVAN POVERS: You' re speaki ng of the
soi|l properties below the foundation of the proposed
pl ant ?

MR SEGALA: | believe this is the soi
properties in the top 60 feet or so.

CHAI RVAN PONERS: But if he is going to
remove the top 60 feet and place an engi neering fil
of --

MR. CHENG This is Tom Cheng

My under st andi ng about it, the Applicant's
intent is totry to renove the first top 60 feet of

soil before they put a foundation there. That's the
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| ayer we're tal king about here.

CHAI RVAN POVERS: | guess |'m struggling
to know what the uncertainty is here.

MR. CHENG Wul d you pl ease repeat your
guestion agai n, please?

CHAI RVAN POVERS: Well, | nmean if your
concernis the top 60 feet and t he Applicant says he's
going to take that out and put an engineering fill in
is it that fill that you're worried about?

MR CHENG It's the original soil.

CHAI RVAN PONERS: But that's going to be

gone.
MR. CHENG  Yes.
MR. MUNSON. | think when we originally
wote this open itemwe were -- | guess we overl ooked

that conmtnment to renove the top 50 feet. So | think,
for exanple, this is probably one of the open itens
that will be easily --

CHAI RVAN POVERS: Yes, it's not going to
be there anynore, is that correct? Am | mssing
sonmet hing here? GOkay. kay. Fine.

MR. SEGALA: Open item 2.5.2-3 the Staff's
guestioning if the EPRI shear nodulus and danping
curves are appropriate for the site.

And for open item 2.5.2-4 this was just
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anot her clarification point. The application states
that at the COL stage they're going to determ ne
whet her additional drilling and sanpling is needed.
And the Staff is basically saying there's enough
variability in soil properties withinthe ESP site to
necessitate further exploration at the COL stage. And
so we're just looking for sonme clarification words in
t he applicati on.

CHAI RMAN PONERS: |Is this again this top
60 feet or is this something deeper that | don't know
about ?

MR. MUNSON. Well, yes, let ne speak to
that. Al of our regulatory guidance calls for
additional soil borings, especially for «critical
structures such as the reactor building, aux buil di ng.
And there was a statenent in the application that
basically said they would assess the need to do
further borings at COL. And we viewed that as kind of
a | ukewarm conm tnment and we wanted to clarify that
t hey woul d actually be doing several nore borings as
our regul atory gui dance directs.

CHAl RVAN POWNERS: Well, the regulatory
gui dance can direct it. |Is it really necessary?
nmean, |'mnot sure what you're driving at. They seem

to have made, both in their docunent and their oral
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presentation, quite a discussion of gee these things
kind of | ook alike fromthe old site to the newsite.

MR. MUNSON:. Measurenents of stability of
the foundation static stability especially for
critical structures, they need to know that in great
detail. So they're going to need to do additional
borings. And | think they would agree with this on
t hat point.

CHAI RVAN POVNERS:  Ckay.

MR. SEGALA: And that concl udes ny
di scussion. W're going to be working to resolve the
open itenms and open for any additional questions.

CHAI RVAN PONERS: And your schedule is to
attenpt to have a final SER in | ate February?

MR. SEGALA: Yes. The initial, the early
mlestone is to have all these open itens resol ved by
t he end of Cctober.

CHAI RVAN PONERS:  Cct ober

MR SEGALA: W need that in order to neet
t he FSER dat e.

CHAI RVAN PONERS: Did you have any ot her
guestions for the speaker? You're happy and content?
Wy do | think you know nore about this than you're
telling ne?

Vell, | guess you're done.
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MR, SEGALA: Yes.

CHAI RVAN  POVERS: You're done. The
Commttee is not done yet.

MR. SEGALA: Thank you

CHAI RVAN PONERS: | think we can go off
the transcript record now.

(Whereupon, at 3:48 p.m the neeting was

concl uded.)
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