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RECROSS-EXAMINATION
BY MR. TURK:

Q. Dr. Ostadan, in your testimony today
with questioning by Ms. Chancellor, you indicated
in your review that PFS has taken 100 percent
credit for the casks’ slide. That'’s correct?

DR. OSTADAN: That’s correct, yes.

Q. In the analyses that PFS presented to
the Staff for review, is it not correct that they
conclude that the casks will not slide under the
2,000-year design basis ground motion?

DR. OSTADAN: I'm sorry, would you
repeat your gquestion?

MR. TURK: Madam Reporter, could you
please?

(Pending question read back as follows:)

"0 In the analyses that PFS

presented to the Staff for review, is it

not correct that they conclude that the

casks will not slide under the

2,000-year design basis ground motion?")

DR. OSTADAN: With respect to the
credit, I think you need to look at it both from
sliding and peaking and separation. Whether the

full contact is maintained or not at the same spot,
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basically that’s what it is. I do not know what
the conclusion on that calculation you are
referring to, but I have look at the forces that
Holtec has provided at the contact point with the
cask and the pad for the duration of shaking. If
you look at those carefully at each contact point
there is separation at different times.

Q. And that’s separation between the base
of the cask on the pad in a vertical direction?

DR. OSTADAN: I look at it vertical
direction, vyes.

Q. Also in questioning by Ms. Chancellor
today you indicated that, and again this is Dr.
Ostadan, that Dr. Luk in his report presents data
that indicate accelerations of up to 3 g’s. What
figure were you réferring to when you made that
statement?

DR. OSTADAN: It seems there are only

:_two famous figures in this report, one is 17 and

the other is 20. So if-I go to 17 you can see one
of the peaks is almost stretching the minus 3 g.

Q. And that’s the basis for your statement

that there would be 3 g accelerations, that figure?
DR. OSTADAN: That’s what I’'ve said,

yves, the results goes up to 3 g.
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DR. BARTLETT: May I add, though, we
qualified that because we understand that Dr. Luk
had explained why that might tend to overestimate
the high frequency.

Q. (By Mr. Turk) So, Dr. Bartlett, that
means that you understand that, in fact, 3 g’s are
not what are expected?

DR. BARTLETT: I think we both
understand.

Q. Dr. Ostadan, do you agree with that?

DR. OSTADAN: I think that the
acceleration are too high and I'm surprised to see
that.

Q. And one explanation for why we see that
spike of approximately 3 g’s would be that the high
frequencies have not been damped out, correct?

DR. OSTADAN: I'm not quite satisfied

with that explanation because when I go to the 5§

- hertz response, as we discuss in Figure 20, you

still see fairly high accelerations. So it may
play a role, but that’s not certainly the full
explanation.

Q. And if Dr. Luk has a different
explanation than you, that would just be your

opinion that we looked at in contrast to his,
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correct?

DR. OSTADAN: I would be happy to

receive his evaluation, vyes.

Q. When you look at Figure 20 that you just
referred to, and that’s where you said you see a 6
g acceleration?

DR. BARTLETT: 6.5, if I recall.

DR. OSTADAN: It depends, really. If
you go slightly above .2 you see about 90. So it’s
quite erratic. One thing you can conclude, though,
you can compare the free-field to the pad. If you
don’t have the absolute numbers you got to have a
qualification. So I would say at .2, 4 g becomes
6.5 g or so. So it depends on the identification
that’s how much motion is amplified.

Q. (By Mr. Turk) And this discussion that
we’re having now relates to Figure 20b?

DR. OSTADAN: Right, correct.

Q. And you understand that in Figure 20b as
in Figure 17, high frequencies has not been damped
out?

DR. BARTLETT: But 5 hertz is not
considered a high frequency, .2 seconds.

Q. Oh, yop're at the .2 second line?

DR. BARTLETT: Yes, correct. .2 seconds
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;s 5 hertz, so it’s no longer a high frequency.

Q. You understand that Dr. Luk, in
conducting his analysis and in presenting his
report was not selecting data? He didn‘t choose to
present some level of acceleration versus some
other level of acceleration, he simply presented
the results of his study, correct?

DR. BARTLETT: Correct. At particular
points to show the potential amplification to the
soil structure interaction effects.

Q. So he was not selective in the sense of
saying, I'm going to select data that tends to make
one point, such as that there will not be high
frequencies or high accelerations versus making the
point that there will be only low accelerations, he
presented the data as in the analysis?

DR. BARTLETT: As at the points he
indicated in his chart where they were, the D’ as I

recall at the base of the pad, at the center of

.the pad and A’ some distance removed, yes. I don’‘t

think there was any bias in him selécting those
points.

DR. OSTADAN: I can’t say what was in
his mind when I read the caption of the.figure. It

says, "The response spectra in Ul direction at
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points A’ and D’ to demonstrate the SSI effect."
So in his mind it is demonstrating the side
effects.

Q. And, in fact, if you loock at Figure 20b
you do see the higher accelerations at the center
of the pad versus the free-field?

DR. OSTADAN: Correct.

Q. And that demonstrates the soil structure
interaction?

DR. OSTADAN: Exactly.

Q. And, in fact, that’s the point of Dr.
Luk’s putting this chart into the report, as he
indicated in his testimony, correct?

DR. BARTLETT: Yes. To show that the
free-field response is amplified by soil structure
interaction effects.- directly under the pad.

Q. You understand also, then, that when Dr.

Luk presented the results of his analysis, he

presented data as to the amount of displacement or

the amount of potential tipping based on whatever

the data showed as the outcome of his analysis,

correct?
DR. BARTLETT: Correct, that’s my
understanding.
Q. And the bottom line is as presented in
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?ables 8, 9 and 10 with respect to each of the
different considerations of how much tipping or how
much displacement given either a 2,000 year
earthquake, the Pacoima Dam earthquake or the
10,000-year earthquake?

DR. BARTLETT: Correct. He did respond
and show the displacements for the casks for those
different events, yes.

Q. And those displacements or potential
rotation of the top of the casks are the result of
whatever were the accelerations experienced by the
system, correct?

DR. BARTLETT: Yes, they would be the
results of accelerations. However, and I don’‘t
know which line I'm crossing again because we may
be going back into issues related to rebuttal, that
the model may tend to not properly model what’s
happening in the foundation and we’re stuck with
this dilemma of why the accelerations are so high
but the displacementé of the casks are so low.

Q. And in making that statement you’'re
considering your second look at the report in the
period since your last testimony?

DR. BARTLETT: Yes. It pertains to the

soil properties used in the model.
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MR. TURK: Then, your Honor, I’ll hold
off any further cross-examination on that line and
I']l]l consider that to be part of the State’s
rebuttal and we’ll take that up at the next time.

Q. (By Mr. Turk) And I thank you for the
preliminary caution that this may be going into the
rebuttal area. That was very appropriate.

I believe, Dr. Ostadan, you indicated
that Dr. Luk omitted a certain type of damping. I
believe you referred to it as proportional damping?

DR. OSTADAN: Yes.

Q. Do you recall specifically which form of
damping Dr. Luk omitted?

DR. OSTADAN: I would have to look at
it. It was either mass proportional or stiffness
proportional that he chose to use. I do agree that
these dampings tend to overpredict the high
frequency response and provide or produce high
acceleration at high frequencies.

Q. And as I heard your testimony, I thought
you had said that he omitted mass proportional
damping.

DR. OSTADAN: Okay.

Q. Was that your testimony?

DR. BARTLETT: I'm not sure, it may have
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peen my testimony.

Q. I believe it was Dr. Ostadan. Let me
ask you both, then, do you recall which form of
damping he omitted or which form he included?

DR. OSTADAN: I have to look back to be
sure. It either is a mass or stiffness
proportional. As far as this issue is concerned
the effect will be the same.

Q. I would suggest to you that in his
deposition testimony, if not his testimony before
the Board, he indicated he considered mass
proportional damping only and omitted stiffness
proportional damping.

DR. BARTLETT: That is my recollection.

DR. OSTADAN: Okay.

Q. (By Mr. Turk) And you’ll see that, if
the State is impressed, on pages 68 to 69 of the
deposition. I don‘t have the hearing transcript
before me. I do have the deposition, however.

Dr. Ostadan, you’'re familiar with finite
element analysis, I believe?

DR. OSTADAN: Yes, I am.

Q. That you conducted yourself?

DR. OSTADAN: Yes, I am.

Q. °~ And you include various different nodes
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%n your analyses?
DR. OSTADAN: Correct.

Q. Quite a large number usually?:

DR. OSTADAN: Yes, some numbers are very
big.

Q. Do you ever include as many as sometimes
on the order of 5,000 nodes in your model?

DR. OSTADAN: More than that too.

Q. And when you do that, do you study the
accelerations experienced at each of the different
nodes in the model?

DR. OSTADAN: Well, if the model is huge
I wouldn’'t necessarily look at every node if it’s a
tremendous output, but I would like at key points
in evaluating the structure.

Q. And is it correct that when you do that
you’ll often notice significant differences in the
accelerations experienced at different nodes in the
model?

DR. OSTADAN: It depends.

Q. That can happen, can’t it?

DR. OSTADAN: In a very general broad
term, yes.

Q. In fact, it does happen routinely that

different nodes will experience potentially
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+ significantly différent levels of accelerations,
correct?

DR. OSTADAN: It could potentially
produce. And it also --

Q. I'm sorry. It could potentially produce
that effect, correct?

DR. OSTADAN: Produce that response,
yes.

Q. Okay. I didn‘t mean to cut you off.

DR. OSTADAN: You have to look at it
from a generic point of view. If you have a slab
or a pad and look at the horizontal acceleration of
the nodes on this pad as its moving horizontally, I
would expect horizontal acceleration to be very
close to each other unless there is a genuine
reason why the pad this tremendously deforming.

At the same time if it’s a building, I
would expect the acceleration at the lower level to
be less. As you move up it increases so it will be
different. So it depends which part of the model
you are looking at. In fact, that’s one of sort of
checking your results and feel comfortable that
it’s reasonable.

Q. The fact that you could have

significantly differing accelerations experienced
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at different nodes is, in fact, the reason why in
conducting a finite element analysis you average
your results for the different qodal points,
correct? You don’'t state, as -- well, let me stop
there. Let me restate the question.

Is it not correct that the acceleration
values that show up at different nodal points in a
finite element analysis are then averaged in the
presentation of a recommendation for design?

DR. OSTADAN: No, it’s not a typical
practice to average.

Q. You don’t average nodal accelerations?

DR. OSTADAN: No.

Q. So what do you do, then, you take the
highest acceleration and say that’s the value that
we should design for?

DR. OSTADAN: It depends on if you have
a specific blueprint component piping that is in a
specific location of the building, I would use the
response of that location in the building to design
that equipment. I would not take average of the
entire floor or building for that. So I have to be
specific to that location.

Q. You would average that particular area

of the building?
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DR. OSTADAN: Yes. At the support
location, if it’s more than few points I would
average. It typically is not done in the nuclear
industry. I suppose you can average it.

Q. Dr. Bartlett, today you'’ve presented
some testimony about your experience with the Utah
Department of Transportation?

DR. BARTLETT: Correct.

Q. And you indicated there are two types of
materials testing in your experience, either
qualification testing or quality assurance quality
control testing?

DR. BARTLETT: Yes. I guess if you talk
in the general sense, yes.

Q. If yéu don’t mind, those are the two
terms that I thought I heard you mention.

DR. BARTLETT: Well, I think we were
talking about testing done before a product is used
and testing after it’s been used and approved and
placed for construction, ves.

Q. In this case for PFS, if the Applicant
performs the tests to determine whether or not
they’'re soil cement or cement treated soil attained
the values that they need for their design, and

then find that they have not achieved the values
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they need, that would essentially prevent them from
using that material, correct?

DR. BARTLETT: So you’re talking about
pre --

Q. This testing that would take place to
determine whether or not they have achieved the
values for stiffness, for instance, that you’ve
indicated they used.

DR. BARTLETT: Yes, I understand the
direction of the question. Part of our concern
about what we have thus far seen about the testing
is what I would call proof of concept. Just
because you go through and qualify a material maybe
in compression, and we’ve also talked about Young’s
Modulus, we’re still greatly concerned about
tension and tensile strength and we haven’'t seen
any firm commitment to do that. There’s been times
when it sounds like that there might be tensile

strength testing done and times it wouldn’t be

done.

Also, in qualifying material it’s not
simply doing the testing, it’s doing the analyses
that support whether the material properties that
you selected are adequate and it’s a coupling of

both the analysis to show the proof of concept and
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the testing to show that given your ideas and
concepts of how it should be applied that the
materials can meet that intended use.

For example, lined cement columns were
used on the I-15 project. Théy were proposed by
the design-build contractor. There were questions
about its strength and compressibility. To satisfy
UDOT and others who were using this for the first -
time on the project before construction or while-
construction was proceeding -- well, actually
before use of the product there was laboratory
testing and experience with the product coming from
Sweden that gave us ideas of the general strength
and compressibility of the materials. Then once we
were in actually construction there was follow-up
to do site-specific testing to show that the lined
cement columns were achieving those strengths. So
there was a combination of preuse testing and post
use quality assurance that went on.

Q. It seems to me, as I hear your
testimony, that what you’re suggesting is that good
business prudence would suggest that before an
applicant commits itself to a design it would
probably be a good idea for them to determine can

they achieve the objectives that they have in mind?
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DR. BARTLETT: True. Especially when
you’re using something as a new application or a
new use.

Q. But the failure to do at an early stage
would not necessarily mean that the project
couldn’t go forward as long as at some point they
demonstrate that they can achieve the values?

DR. BARTLETT: Not in UDOT'’s parlance.
If you came to me with a new product and said,
"Gee, I’'ll show that this will work at some time in
the future." We’ll say, "Fine, show us the data
that you have that it will perform and we’ll
evaluate and approve whether you can use it or
not." But one would not enter, I think, into
cert%inly the construction stage without something
preapproved. And, in fact, in the design stage, if
you showed a drawing or sométhing on the drawings
that was not on UDOT'’s approved producf list, they
Would send it back to you and say this product is
not approved for use. So I'm implying that you
cannot use the product until it has gone through
UDOT's approval process, the product approval
process.

Q. And the same thing would occur here. If

PFS cannot demonstrate through testing that their
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@aterial meets the necessary values --

DR. BARTLETT: I think you missed an
important point. I said that the design would not
even be accepted.

Q. I see. But what you’re talking about
there is a management decision whether to go
forward --

DR. BARTLETT: No. It’s not a
management decision, it is a technical decision.
The product, if it shows up on design drawings and
it is not approved, UDOT would not approve the
design.

Q. Okay. And that’s the way the Department
of Transportation conducts its affairs?

DR. BARTLETT: That’s the way they
function, yes.

JUDGE FARRAR: Mr. Turk, let me ask a
question there. 1In that circumstance, who owns the
bridge or highway when it’s finished? When you’re
talking UDOT approving things, are you talking
about highways and bridges that, when completed,
are owned by the state?

DR. BARTLETT: Yes. We're talking about
public facilities, yes.

Q. (By Mr. Turk) So, in effect, the
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designer of the bridge is the owner of the bridge
for all practical purposes?

DR. BARTLETT: No. The design can be
done -- the design can be done by UDOT internally
or it can be done by consultants. For example,
maybe a consultant has a new idea for something he
wants to try on a bridge.

0. I think I understand.

DR. BARTLETT: So the designers can
propose innovative things to be done in the bridge
design. And if there are innovative things in the
bridge design that do not appear on UDOT’s product
approved list then there would be a request to
approve that product before it could be used and
the design would be sent back to the designer.

Q. Let’s leave the Utah Department of
Transportation, if I may, for a moment.
DR. BARTLETT: Okay, fine.

Q. And I recognize that is the way that, as

~you testified, that’s the system or the --

DR. BARTLETT: Generally most highway
departments would follow something like that.

Q. All right. Another way to proceed, I

- assume, would be that if an applicant or a designer

comes to a conclusion that the values they need to
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achieve are achievable, then it’s possible they may
not feel a need to demonstrate that early in the
process but may leave that as a matter to be
followed up on later, correct? Do you need the
question again?

DR. BARTLETT: I’'‘m thinking about it.

MS. CHANCELLOR: Your Honor, this is
getting into soil cement which is part of the
testimony that we’ll hold in Rockville on June
17th. So if this is the last question I won't
pursue the objection, but I think we’re getting
into soils testimony.

MR. TURK: It’s the last.

JUDGE FARRAR: Okay.

MR. TURK: And the problem is it appears
in both pieces of testimony.

DR. BARTLETT: My concern here is we’re
treating this soil cement as if it was concrete and
gpmething routinely done. Soil cement has been
used in other applications, we have admitted that.
We have talked about use in roadways, we have
talked about in the use of dams and other things.
This, to me, is a new application of the
technology. It is not simply just saying, "We have

done this elsewhere so we can do it here." I’'m
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hesitant in answering your question because I
believe that there hasn’t been an adequate proof of
concept that it will actually do what it’s
intended. Our main concern, again, is the tensile
strength and the cracking that may occur in this --
during this seismic event, and we don‘t think
that’s been thoroughly evaluated and tested. But
we’ll get into this further on.

Q. (By Mr. Turk) I appreciate that. And I
do recall there was deposition testimony on the
soil and soil cement issues that>impressed this
point so I’1l leave it. Thank you.

Dr. Ostadan, there was some questioning
by Mr. Travieso-Diaz about other nuclear power
plants at which free-standing casks either had been
placed or were intended to be placed, and one of
your answers struck me as being somewhat puzzling.
You were talking the San Onofre nuclear generating
station at which you indicated there were going to

be several modules tied together so that, in

effect, you have a horizontal block or horizontal

system. Do you recall that testimony?
DR. OSTADAN: That’s what I recall, yes.
Q. In effect, this tying together of casks

still results in a free-standing structure? Albeit
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%t's a tying together of free individual casks,
it’s still a freestanding structure, correct?
DR. OSTADAN: I wouldn’t call it
standing, but it’s free to move as a volume, yes.

Q. And whether or not it would tip over
would be a function of where its center of gravity
is and how much force is exerted upon it and its
ability to withstand that force; is that not true?

DR. OSTADAN: I don'f know what tipover
means for a horizontal cask.

Q. I'll give you a postulate as a
hypothetical. If you have a horizontal, a
rectangular block freestanding on the ground, which
is let’s say 100 pounds, 99 pounds of which are in
one upper corner and the other pound is diffused
throughout the rest of the structure, in the event
of a certain seismic motion you might get a tipover
because that center of gravity is placed so high
and so far to the side, correct?

DR. OSTADAN: That’s correct, yes.

Q. So the concept of a horizontal block
freestanding does not preclude the possibility the
tipover. I think you would agreé with that? That
would make more sense to me.

DR. OSTADAN: I understand your analogy
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ﬁor the block. But then you get to the horizontal
cask, would you please define the tipover for a
horizontal cask?

Q. Overturning, uplifting at one end and
falling down on the other.

DR. OSTADAN: Okay.

Q. Conceptually that’s a possibility that
can’t be ruled out, you would have to loock at the
design in order to determine is that --

DR. OSTADAN: That’s true, but --

Q. -- reasonable or not?

DR. OSTADAN: That'’s reasonable. With
the exception that the center of gravity, as you
mentioned, is much closer now to the foundation
because these are horizontal now.

Q. But your testimony, you ruled out the
concept of any need for testing at San Onofre
because it was a horizontal block. I take it

you’re not really committed to that line of

ithought? It would depend upon the structure and

the analysis?

DR. OSTADAN: Right. But what I said, I
would say I would be much less concerned with
tipover if the cask is horizontal.

Q. Well, when you say "horizontal," we're
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not talking about something on the nature of a
sheet of paper that is entirely flat and its only
dimensions are in the horizontal and X and Y
orthogonal direction.

MS. CHANCELLOR: Your Honor, I'm
wondering --

MR. TURK: Am I going too far?

JUDGE FARRAR: I’'m wondering what we’re
getting out of this at this hour of the day and of
the hearing.

MR. TURK: I’'ll pass and move on, your
Honor.

Q. (By Mr. Turk) Dr. Bartlett, in
questioning earlier today you made some other
points about Dr. Luk’s report. In one of them you
indicated your view that modeling by Holtec and by
‘Dr. Luk did not provide an ability to predict post
yield behavior.

DR. BARTLETT: That’s vyield behavior of

&éhe clays.
” Q. On the clays?
DR. BARTLETT: Yes.
Q. And is that conclusion based upon your

further reading of Dr. Luk’s report?

MR. BARTLETT: Again, we may be crossing
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over into that area again, but yes, it has to do
with the inability of the model to really predict
what happens with clays.

MR. TURK: Your Honor, I would reserve
questioning on that point as well as the rebuttal
piece of testimony.

JUDGE FARRAR: Fine.

Q. (By Mr. Turk) One question on pad
interaction. Dr. Bartlett, I believe you were
discussing the potential for pad-to-pad interaction
being greatly magnified when soils reach a speed of
yield?

MR. BARTLETT: Yes. Once the clay
reaches status yield the deformations will be
larger.

Q. Have you done any calculations with
respect to the PFS application in that regard?

MR. BARTLETT: No, I have not.

MR. TURK: May I have just one moment,
your Honor?

(Pause in the proceedings.)

MR. TURK: I have nothing further, your
Honor.

Oh, I'm sorry, one point comes to mind.

Q. (By Mr. Turk) Dr. Ostadan, your
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testimony addresses the ASCE 4-86 document?
. DR. OSTADAN: 86 and 98.
Q. And 987
DR. OSTADAN: Correct.
0. Were you referring to any particular
section in that report?
DR. OSTADAN: With respect to multiple
time history or --
Q. Yes.
DR. OSTADAN: Or peak line basis?
Q. Multiple time histories.

DR. OSTADAN: I believe so. Let me go

there.
Q. Would it be Section 3.2.2.3?
DR. OSTADAN: Repeat the section,
please.
Q. You’ll have to tell me if this is the

right one, but I have marked down for my own
assistance Section 3.2.2.3.

MS. CHANCELLOR: I would refer Dr.
Ostadan to question 44 of his testimony. It’s
referenced there.

MR. TURK: That’s the section?

MS. CHANCELLOR: 3.2.2.3.2 (d).

DR. OSTADAN: Yes. 3.2.2.3 is nonlinear
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methods.
Q. (By Mr. Turk) 1Is it not correct that
the following sentence appears -- you have the 98

version or the 86 version?

DR. OSTADAN: Yes, I have 98 version.

Q. I'm going to read you something that
appeared in the 86 version. Perhaps it appeares in
the same section.

DR. OSTADAN: Okay.

Q. The statement I have reads as follows:
"In general, more than one set of acceleration time
histories meeting the requirements of Section 2.3
should be used and the results shall be averaged.'
Does that statement appear in the 98 version as
well?

DR. OSTADAN: That’s correct.

Q. And that’s the basis for your view that
this document would require more than one time
history?

DR. OSTADAN: That is correct.

MR. TURK: Your Honor, I have one other
issue to raise, but I don‘t feel competent to
address, and I would like to ask for assistance
from -- may I have just a moment, your Honor?

JUDGE FARRAR: Yes.
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(Discussion held off the record.)

MR. TURK: I have one more point and
Mr. Pomerening assures me I can handle the
questioning so I will proceed. I think that was
more of a way for him to get out of doing it, but
I'11l take it.

Q. (By Mr. Turk) PFS Exhibit 225. This is
the document éntitled Additional Cask Analyses for
the PFSF. Do you have that document before you?

DR. OSTADAN: Yes, I do.

0. By the way, this is the one that is
marked "Approved June 3, 2002." This is the new
analysis that was provided by PFS. Dr. Ostadan,
were you addressing this or was it Dr. Bértlett?

MR. BARTLETT: I believe it was Dr.
Ostadan.
Q. Is that correct, Dr. Ostadan?

DR. OSTADAN: I think I referred to

this. I’m not sure I have the June version. I

have a version here.

Q. If you would look at the second page and

.you’ll see a reviewed date.

MR. BARTLETT: Date approved, June 3rd,

2002.

Q. And that is PFS Exhibit 2257
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DR. OSTADAN: Yes.

Q. At page 28 of 43 there is a Table that
is labeled Summary of Key Results from VN
Simulations with Pad-to-Pad Interaction?

DR. OSTADAN: Yes.

Q. The third column titled Maximum

Compression Load in Soil Cement Between Pads?
DR. OSTADAN: Yes.

Q. - The greatest number I see is 2 million

pounds. Is that your reading of the document also?
DR. OSTADAN: That’s right.

Q. And that’s for the case of one pad
compression only fixed soil cement surrounding pad,
initial gap equals 0.6 inches? Apparently that’s
drawn from Figure 8, correct, that’s the value for
the maximum compression load?

DR. OSTADAN: That'’s what that is, vyes.

Q. At the bottom of that page -- and by the

. way, is that a -- that’s the load, correct?

DR. OSTADAN: Well, I wouldn’t look at
that load if you’re asking my opinion, I would look
at the two pads, the middle row, where it says,
"Two pads compression on the soil cement between
pads." Figure 7.

Q. And you would look at that because
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that’s the load placed upon one pad by its adjacent
éad?

DR. OSTADAN: That’s my understanding of
this.

Q. And that’s the load experienced in the
soil cement between the two pads?

DR. OSTADAN: That’s what I recall this
is.

Q. If you would look at the bottom of that
same page, do you see an equation, or at least it’s
a figure? Well, let me read the statement that
appears there. The paragraph includes a statement
in the middle that says, "For example, a 2 million
pound compression impact force developed in the
soil cement between the pads does not-induce a
significant compressive stress in the concrete pad
because of the large area (30 feet by 3 feet) that
is avaiiaﬁle to absorb this load as a compressive
pressure." Did I read that correctly?

DR. OSTADAN: That is correct, yes.

Q. The next sentence says, "Based on this
area the pad compressive in plane pressure that
arises from the interaction load is only," and it
provides a set of numbers?

DR. OSTADAN: Right.
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Q. Which reads as follows: "P equals 2
million pounds divided by (30 feet times 3 feet)
equals 154.3 psi"?

DR. OSTADAN: That’s right.

Q. Is that correct? And that’s the
resulting stress, is it not?

DR. OSTADAN: 1In the concrete pad, vyes.

Q. In the concrete pad. Do you know the
allowable on the concrete pad?

DR. OSTADAN: I don’'t know, but I do not
disagree with what’s concluded here, that the
stress is too small to impact the structural design
of the pad. I agree with that.

MR. TURK: Okay. Your Honor, that’s all
I have.

JUDGE FARRAR: Dr. Lam has a gquestion.

JUDGE LAM: Dr. Ostadan and Dr.
Bartlett, if I can go back té your earlier
statements about the high acceleration wvalue
coupled with small displacement create an area
worthy of further exploration. Moxre specifically,
I guess both of you answered Mr. Turk’s question
talking about acceleration in the range of 6 g and
displacement of a few inches.

Now, I remember asking Dr. Luk a
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question about in-house loading. Could this
dilemma that you are describing before us of high g
value and small displacement, could it be explained
by rapidly reversing loading? If we are thinking
about milliseconds of reversal, could that be
explainable? ‘

DR. OSTADAN: Yes, your Honor. To the
extent you wrote the word "rapidly," what it means
is a high frequency response. To the extent it
relates to the high frequency response, I do agree
that this type of analysis may overpfedict
acceleration. But as we come down to lower
frequencies in the order of 5 hertz, for example, I
do not expect that is caused by this numerical
sensitivity. I am myself puzzled why the
acceleration are so high in the results.

JUDGE LAM: I see. So the frequency

that we are dealing with here is about 5 hertz and

~when you see 6 g’s and a few inches of displacement

-, you are puzzled?

DR. OSTADAN: That’s right.

JUDGE FARRAR: Have we reached
convergence, Ms. Chancellor?

MS. CHANCELLOR: Could I have a few

seconds to talk to the witnesses and I‘1ll see if
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we’re there?

JUDGE FARRAR: Certainly.

(Recess taken.)

JUDGE FARRAR: Ms. Chancellor, is the
State ready.

MS. CHANCELLOR: We hope we’re ready,
your Honor.

MR. TURK: Before she proceeds, I have a
follow-up question to Judge Lam’s question before
the State does additional rebuttal.

JUDGE FARRAR: All right. That will
save time.

MR. TURK: Thank you very much. Again,
I will at some point ask for Mr. Pomerening to be
allowed to complete this line of questions, it’s a
short line. It has to do with the one figure that
Dr. Lam inquired about.

Q. (By Mr. Turk) Gentlemen, we were
talking about Figure 20b.

MS. CHANCELLOR: I thought there was one
guestion.

JUDGE FARRAR: Wait a minﬁte, Mr. Turk.
Judge Lam asked a very simple guestion and got a
very simple answer. I mean, I don’t know where

we’'re going to go with Mr. Pomerening asking a
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bunch of questions about --

MR. TURK: He won’t. It has to do with
what the figure is.

JUDGE FARRAR: Let’s ask a simple
follow-up and let’s get on with it. In fact, the

witness clung to his previous view which you

cross-examined him on so I think nothing has

changed.
MR. TURK: May I put my question on the
record?
JUDGE FARRAR: Certainly.
Q. (By Mr. Turk) Dr. Ostadan, in your

responses to Judge Lam’s questioning you indicated
you’'re puzzled why only a few inches of
displacement and yet 6 g’s of acceleration and 5
hertz. And in making that statement you are again
considering Figure 20b in which the 6 hertz -- I'm
sorry, the 6 g acceleration appears at 5 hertz?

DR. OSTADAN: That’s right, 6.5 g's,

T yes.

Q. And is it your belief that this is a
time history that you’re looking at in Figure 20b?
DR. OSTADAN: No. This in acceleration
to response spectfa that shows the response of the

cask to vary frequencies.
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Q. When looking at a response spectra, does

that not show us the response of a single degree of
freedom at 5 hertz?

DR. OSTADAN: Exactly, that is what it
show us, which you can view it as a response of the
cask.

Q. And that is not indicative of the peak
acceleration, correct, in time history?

DR. OSTADAN: That is not, I agree with
that. We were talking about the displacement of
the cask --

MR. TURK: That’s all I have, your
Honor. I hope that illuminates that, Judge Lam.

JUDGE LAM: Thank you.

JUDGE FARRAR: Go ahead, Ms. Chancellor.

MS. CHANCELLOR: Dr. Ostadan, had you
finished your answer to Mr. Turk?

DR. OSTADAN: I’'m sorry?

MS. CHANCELLOR: Had you finished your

. ‘answer to Mr. Turk?

DR. OSTADAN: I was going to finish
because we were talking about the limited
displacement of the cask and how it can be measured
as the acceleration of Figure 20b. It is true this

is acceleration response spectra which is the
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response of a single degree of freedom of the pad,
but you can view this 5 hertz, 6.5 g as a response,
maximum response of a single degree of freedom,
which to me we can view it as maximum acceleration
of the cask itself. So on one hand cask has a
displacement of a few inches and on the other point
it has a maximum acceleration of 6.5 g’s. So the
issue remains in my mind.

JUDGE FARRAR: Go ahead, Ms. Chancellor.

REDIRECT EXAMINATION
BY MS. CHANCELLOR:

Q. Dr. Ostadan, you were asked a question
by Mr. Turk about PFS Exhibit 225, that’s that new
analysis we were talking about, on page 28 of 43
with respect to the 1,900,000 maximum compressive
load of soil cement between the pads for the two
pad case. Do you recall that?

DR. OSTADAN: That’s right, I recall it.

Q. And you responded that the stress was

both. Were you referring to something with respect

to the structural design of the pad? -
DR. OSTADAN: That’s right. The point
is made here on this page is that these are too low

to impact the concrete design of the pad. I have
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no illusion on this, I have no conflict. Our point
has been with respect to the additional force that
one pad will exert on the other pad as it relates
to the sliding stability of the pad. That is not
addressed here.

MR. BARTLETT: That’s a fairly
significant force when one considers approximately
a 2,000 kips force that’s being applied to the side
of the pad from an adjacent pad. The sliding
stability analysis done by Stone & Webster to
calculate the factor of safety against sliding of
the pads, that’s a calculation which we’ve
discussed at some length previously. If that
additional 2,000‘kip force is now applied to the
side of the pad due to this interaction, the
calculations that Stone -- the.factor of safety
that Stone & Webster calculated now would be below
1.

Q. (By MS. Chancellor) Thank you. Dr.
Bartlett, Mr. Travieso-Diaz asked you whether you
coq;idered Dr. Mitchell to be a soil cement expert.
What did you understand to be -- what do you
understand Dr. Mitchell’s expertise to be with
respect to soil cement?

MR. BARTLETT: Dr. Mitchell has done
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Festing and review of application of soil cement in
design and construction, that is his area of
expertise. My contribution to soil cement is to
discuss how it may perform seismically, and in
conjunction with Dr. Ostadan, the seismic loadings
and the requirements it may have from those seismic
loadings.

Q. So this is a three-person team when it
comes to expertise?

MR. BARTLETT: I am an intermediate
person that is familiar with the seismic design and
loadings and passing on those issues and concerns
to Dr. Mitchell who is an expert on the
construction and placement of soil cement.

Q. Thank you.

Now, Dr. Ostadan, Mr. Turk asked you a
question about "significantly different
accelerations at different nodes." And would you
éxpect accelerations between a node at the center
of the pad and the perimeter of the same pad to be
"significantly different," as you assumed Mr.
Turk'’s use of the term "significant"?

DR. OSTADAN: In the horizontal
direction I would expect very small difference in

the response of two points on the pad.
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MS. CHANCELLOR: That’s all I have, your
Honor. Thank you.
JUDGE FARRAR: 1Is that all?
MR. TRAVIESO-DIAZ: I was finished, but
I have one question that was elicited by the last
two questions of Ms. Chancellor.

JUDGE FARRAR: Go ahead.

RECROSS-EXAMINATION
BY MR. TRAVIESO-DIAZ:

0. This has to do with Exhibit 225 that Dr.
Bartlett spoke about a moment ago and you made the
point that you used the force that is shown in this
calculation at page 28 of 43, and you put the pad
coefficient of -- the pad factor of safety of
sliding below .1 -- 1.07?

MR. BARTLETT: Below 1.0, yes.

Q. And that means the pad might slide?

DR. BARTLETT: The pad might slide if
this interaction force that’s being discussed here
in this table is true.

Q. And what would the cask do?

MR. BARTLETT: My domain of the review
doesn’t go above the pad so I don’t know what would

happen with the casks. But it implies now that the
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pads are sliding. And I guess in my point of view
now, not meeting the regulatory requirement of
factor of safety of 1.1.

Q. Well, maybe you or Dr. Ostadan can
illuminate for us, looking at the same Table of
which the 1,900,000 and the 2 million came from,
will you came a look at the next four columns on
that Table and don’t they show that the maximum
cask displacement in all these cases in the most
extreme case is 5 inches?

MR. BARTLETT: Yes. I understand that
from this Table'it shows that there are still
minor, relatively minor displacements.

MR. TRAVIESO-DIAZ: Thank you. That’s
all I have.

JUDGE FARRAR: 1Is that it? I thank the
witnesses for their testimony and we excuse -- 1
guess, Dr. 6stadan, we will not see you again.

MS. CHANCELLOR: Yes, if we have any

rebuttal testimony with Dr. Ostadan.

JUDGE FARRAR: Okay. And Dr. Bartlett,
we know we will see you again.

MR. BARTLETT: You will see me again.

JUDGE FARRAR: So thank you for your

testimony.
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MR. GAUKLER: Dr. Bartlett has now
signed up for three responsibilities for the week
of June 17th,

JUDGE FARRAR: All right. Ms.
Chancellor, I think you had indicated you wanted
to break to consult with Dr. Bartlett to see about
any additional rebuttal.

MS. CHANCELLOR: And I think what we

could do is put on Dr. Youngs and do rebuttal of

‘'Dr. Youngs, and while that is being done Dr.

Bartlett could look at the Luk report to see if
there’s anything additional. And I don‘t know if
this is acceptable to you, but I was talking with
Mr. Travieso-Diaz and in order to expedite things,
what we had talked about is that if PFS puts on a
rebuttal witness and our witnesses are here and
ghey havg something to rebut, we put them on, get
them on and off.

MR. TRAVIESO-DIAZ: Yes. I think that
will allow us to send some witnesses come.

JUDGE FARRAR: Let’s do that.

MR. TURK: And then, your Honor -- I'm
sorry, did I interrupt?

JUDGE FARRAR: No, go ahead.

MR. TURK: Dr. Stamatakos, who is here,
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may I send him home? We have four pieces of
rebuttal from the Applicant on Part D. The State
has indicated they may have surrebuttal. I don’t
see any way that we will get to Dr. Stamatakos
tomorrow. If anybody thinks it’s worth keeping him
here -- -

JUDGE FARRAR: What was his role going
to be?

MR. TURK: He is preparing right now
rebuttal testimony to certain testimony by Dr.
Arabasz.

JUDGE FARRAR: We’ll never get to him
tomorrow.

MR. TURK: I need to note, however, that
the State, we do intend to put on Dr. Stamatakos,
and we’ll have to do it in Washington if we can’t
do it tomorrow. Dr. Arabasz would then have to

come to Washington in order to assist the state.

_It’s either that or do it here.

MS. CHANCELLOR: May we suggest written
rebuttal?

MR. TURK: We will get it to you in
written form. And I don’t have all the topics in
front of me, but it will address issues such as the

Western United States versus Central and Eastern
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United States, the slopes --

JUDGE FARRAR: If he does that and it
was written, we would still have to have --

MR. TURK: Well, then we would get it to
the State in advance and they could prepare for
cross-examination on it.

JUDGE FARRAR: In other words, Dr.
Arabasz is present as an advisor, if he could help
you in advance.

MS. CHANCELLOR: Dr. Arabasz thought
that he was done, but I guess he isn’t.

JUDGE FARRAR: And I suppose we could,
if we had to, hook him up by conference phone that
only you could listen to, that we beam the
proceeding out to -- well, I don‘t know. Let’s not
talk about it. 1It’s not worth talking about. Dr.
Arabasz is not here.

MS. CHANCELLOR: No. No, we gave him
the weekend off.

MS. CHANCELLOR: Does it help to throw
Dr. Stamatakos in tomorrow instead of some --

MS. CHANCELLOR: Absolutely not, your
Honor. 1It’s critical that, and I think PFS will be
on your side on that one.

MR. TRAVIESO-DIAZ: I have six witnesses
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I would like to send home if it’s okay.

JUDGE FARRAR: All right. Dr.
Stamatakos is excused from the Salt Lake City
sessions.

MR. TURK: Thank you, your Honor.

MS. CHANCELLOR: When will be get the
rebuttal testimony, maybe on Wednesday?

MR. TURK: If I can run down and find
Dr. Stamatakos I can get an answer to that.

JUDGE FARRAR: We need a break for
everyone'’'s benefit and we’ll come back with Dr.
Youngs. Let’s take not too long a break and be
back at five after.

(Recess taken.)

ROBERT R. YOUNGS,
recalled as a rebuttal testimony, was examined
and testified as follows:

JUDGE FARRAR: Dr. Youngs, I seem to
recall seeing you once before when you were under
oath.

THE WITNESS: That’s a long time ago.

JUDGE FARRAR: It’‘s good for the
duration so if you will consider yourself still

under oath.
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DR. YOUNGS: Thank you, your Honor, I

will.

DIRECT EXAMINATION

BY MR. TRAVIESO-DIAZ:

Q. Good afternoon, Dr. Youngs.
A. Good afternoon.
Q. Do you have before you a document dated

June 7, 2002 entitled Rebuttal Testimony of Robert

Y. Youngs on Section D of Unified Contention Utah

L/QQ?
A. Yes, I do.
Q. Did you prepare this document?
A. Yes.
0. Is it true and accurate, to the best of

your information, to your knowledge and

information?
A. Except that my middle initial is R, vyes.
Q. There’s nothing like knowing your own
witness.

JUDGE FARRAR: We struggled with that as
long ago as the firsﬁ seismic decision because it
appeared several different ways.

MR. TRAVIESO-DIAZ: If I could have the

record show that correction.
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JUDGE FARRAR: Yes.

MR. TRAVIESO-DIAZ: Copies of this
document have been distributed to the parties and
to the court reporter. I will move that this
document be admitted into evidence and bound into
the record as Dr. Youngs rebuttal testimony as if
read.

JUDGE FARRAR: Any objection?

MS. NAKAHARA: No objection.

MR. TURK: No.

JUDGE FARRAR: All right. Then the
testimony will be bound into the record as though

read.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before the Atomic Safety and Licensing Board

In the Matter of )
)
PRIVATE FUEL STORAGE L.L.C. ) Docket No. 72-22
)
(Private Fuel Storage Facility) ) ASLBP No. 97-732-02-1SFSI

Q1.

REBUTTAL TESTIMONY OF ROBERT V. YOUNGS
ON SECTION D OF UNIFIED CONTENTION UTAH L/QOQ

REBUTTAL TO TESTIMONY OF STATE OF UTAH WITNESS DR.
FARHANG OSTADAN

In his oral testimony at the May 9, 2002 hearing, Dr. Ostadan took exception to the
testimony on the effect of non-vertically propagating seismic waves that you presented in
Section II1.B.1 of your direct testimony. Dr. Ostadan testified (Tr. 7690-7707) that your
analysis of non-vertically propagating waves in what has been identified as PFS Exhibit
LL ignored the contribution of Sv and P seismic waves and failed to account for the
effect of seismic waves emanating from shallow soil depths. In light of Dr. Ostadan’s
claims, would you please briefly describe the distinction between the different types of
seismic waves and explain how they affect the PFSF site and indicate those for which
you determined to perform ray-tracing calculations.

Al. Seismic waves fall into two principal types, body waves and surface waves. Body
waves are seismic waves that travel through the body of the earth and surface
waves are waves that travel at the surface of the earth or along boundaries
between layers of different velocities. Within about 50 kilometers of a large
earthquake rupture, the principal source of strong ground shaking is from body
waves. Surface waves have only a small contribution to the strong ground
shaking in this distance range. There are two general types of body waves,
compression or P waves, and shear or S waves. Compression waves represent
push-pull motion along the direction of wave travel and are equivalent to sound
waves. They travel the highest velocities and thus are the first waves to arrive at a
site. Shear waves represent side-to-side motion transverse to the direction of



Q2.

Q3.

Q4.

wave travel and are the second wave to arrive at a site. Shear waves are typically
the strongest source of ground shaking near to a fault. The relative speed and
amplitude of these two wave types can be seen in the design time histories for
PFSF, which were developed from a real earthquake recording. The records
contain a few seconds of low-amplitude motion at the beginning, representing the
arrival of primarily P waves. After this, the strongest shaking occurs as the direct
shear waves arrive. Because shear waves are the principal source of strong
shaking, I focused my calculations in my direct testimony on direct shear waves.
However, the same process that causes shear waves to refract or bend towards
vertical as they propagate from the source upwards through the lower velocity
layers near the surface also causes compression waves to refract toward vertical,
and the same analytical tool can be applied to these waves.

Have you subsequently performed a ray tracing calculation for P waves?

A2,

Yes. I have repeated the ray-tracing calculations for direct compression waves
and obtained small angles of incidence similar to those that I obtained for the
direct shear waves.

What is your response to Dr. Ostadan’s claim that your ray tracing did not include Sv
type of shear waves? Is this claim correct?

A3.

Shear waves are classified by the plane in which the particles move into SH
waves with particle motion in the horizontal plane and Sv waves with particle
motion in the vertical plane. Dr. Ostadan apparently believes that ray tracing
cannot be done for Sv waves and therefore my calculation could not include the
effects of Sv waves. If so, Dr. Ostadan’s is mistaken. Ray tracing can be done
for Sv waves and my ray tracing calculation in PFS Exhibit LL includes and
accounts for direct Sv waves.

Please describe the difference between direct Sv waves and the reflected waves referred
to by Dr. Ostadan in his testimony.

Ad.

By a direct shear wave I mean the wave originating from the earthquake source.
When this shear waves strike a boundary, some of the energy is reflected back
down in what is called a reflected wave, and most of the rest is refracted and

2



transmitted as a continuation of the direct wave. (Upon striking a boundary, some
energy may also be converted into surface waves that travel along the boundary
between the two layers. As discussed above, the energy content for surface waves
is small compared to body waves in the near field of the earthquake rupture as is the
situation at the PFSF.)

When Sv shear waves strike a boundary in addition to the reflected and refracted
shear waves, some of the energy is converted into compression waves (both as
reflected and refracted P waves). This effect is well-documented in texts on
seismology and geophysics. This process of partial reflection and conversion of
wave types and layer boundaries is partly responsible for energy loss and
scattering that occurs along the direct ray path. However, both the direct
(refracted) wave ray paths and the reflected wave ray paths obey Snell’s law at the
boundary. Therefore, one can calculate the ray path for reflected and refracted
waves. Seismologists use this approach to trac. the path of compression and
shear waves through the earth. Therefore, the direct Sv wave, the one that is
refracted and transmitted through each boundary, will follow a ray path
determined by Snell’s law and the layer velocities, and the ray path can be
calculated.

Therefore, a ray tracing analysis can include both direct SH and Sv waves, and
my analysis did so.

QS.  Dr Ostadan also indicated that you ignored the effect of seismic waves from the very
shallow portion of the rupture in your assessment. Would you explain why you did so?

AS.

Dr Ostadan is correct in that I did not calculate ray paths for points at very
shallow depths on the fault planes. However, little of the energy released during
the rupture occurs at very shallow depths. I believe from reading Dr. Ostadan’s
testimony that he agrees with this. Evidence of this can be found in both
empirical and numerical modeling of earthquake ground motions. Dr. Ken
Campbell, a well-known developer of empirical ground motion models, has stated
in a number of his published articles that in measuring the distance from a site to
an earthquake rupture that breaks the ground surface, one should ignore the
uppermost 2 to 3 kilometers because no significant seismic energy is radiated
from the fault at these depths. It is also my understanding that when earthquake

3



ground motions are calculated using detailed numerical models of the rupture
dynamics, the modelers limit the amount of energy radiating from the top few
kilometers to a very small amount.

Because most of the energy release is expected to occur at depth, I performed ray
tracing calculations for depths between 5 and 15 km. From these calculations I
conclude that most of the seismic energy will arrive at incidence angles of 10
degrees or less. I have repeated the calculation of the direct shear wave for a ray
path from a point at a depth of 2 kilometer on the Stansbury fault, 7.6 kilometers
east of the site. For this case the angles of incidence were 14.1 and 3.7 degrees
for 1 Hz and 5 Hz waves, respectively (compared to values of 11.3 and 3.0
calculated for a point on the fault at a depth of five kilometers). For these angles
of incidence and the pad dimensions, the work of Luco (1976) and Wong and
Luco (1978) again show small differences in ground motions from those
represented by vertically propagating waves.

Q6.  Does this conclude your testimony?

A6. Yes it does.
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MR. TRAVIESO-DIAZ: Dr. Youngs is
évailable for cross-examination.

JUDGE FARRAR: Mr. Turk?

MR. TURK: Your Honor, I have nothing at
this time. Frankly, we haven’t had a chance to
examine it. But I would pass my cross-examination
at this time.

JUDGE FARRAR: Okay. This was made
available a few hours ago. Have any of your people
had a chance -- is it just you who hasn’t looked at
it or have your people looked at it?

MR. TURK: No, it’s all of us, your
Honor. We’ve been focusing on the previous
testimony. We didn’t take the time to look at
this. I’'m sorry, that'’s probably a failing on our
part, but that’s where we are.

MR. TRAVIESO-DIAZ: I will state for the
record that the intent when we undertook to

distribute this prefiled testimony is that we will

get to it tomorrow so everybody could review it

overnight. But I think we seize the opportunity to
do it now.

JUDGE FARRAR: Let’s --

MR. TURK: 1Is the State prepared to

cross, your Honor?
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JUDGE FARRAR: Have you had a chance?

MS. NAKAHARA: Yes. Dr. Ostadan has
read it and aided me in developing a few questions.

JUDGE FARRAR: All right. Then why
don’t you go ahead and we’ll go out of turn this
time.

MR. TURK: Thank you.

CROSS-EXAMINATION

BY MS. NAKAHARA:

Q. Good evening, Dr. Youngs.
A. Good evening.
Q. In your answer to question 1 you state,

"Within about 50 kilometers of a large earthquake
rupture, the principal source of stroﬁg ground
shaking is from body waves," and that surface waves
-- that was my addition. "Surface waves have only

a small contribution to the strong ground shaking

in this distance range." 1Is that correct?
A. Yes.
Q. Have you quantified that the principal

source is from body waves?
A. I have not quantified it, no.
Q. Are you aware how sensitive the

non-linear analysis for the cask stability --
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strike that.
Are you aware that the cask stability
analysis is nonlinear?
A. I am aware of that, yes.
Q. Are you aware of how sensitive or not

sensitive the nonlinear analysis is to input

parameters?
A. No, I am not.
Q. In your answer to question 2 you state

that you have repeated the ray-tracing calculations
for P waves; is that correct?

A. That is correct.

Q. And you do not have a hard copy of the
calculations; is that correct?

A. That is correct.

Q. Is the frequency of interest -- is the
frequency of interest that you conduct your
ray-tracing calculations -- strike that.

Ray-tracing calculations are dependent
upon the frequency of interest; is that correct?

A, In the simplified model that we’re using
for representing the earth they are dependent. We
tried to capture the frequency dependence by using
different models for the details of the ray path.

50 they are dependent on the frequency.
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Q. And the frequency of interest that you
use in your ray-tracing calculations for P waves,
waé that dependent upon time histories obtained
from Holtec?

A. No, it was not. We used the frequencies

that we used for the shear waves and up, 50 hertz.

Q. What vertical frequency did you
consider?

A. One hertz, 5 hertz, and I believe also
50 hertz.

Q. And what was the basis for selecting

those frequencies?

A. We knew that the shear wavei-- the
response of the casks for motion, horizontal
motions was in the 1 to 5 hertz range, and we would
expect the response, the P waves would be at higher
frequencies than the 1 to 5 hertz range. And we
also know from our calculations that at higher

frequencies we get smaller angles of incidence. So

by using frequencies of 1 to 5 hertz we would

expect to capture the largest angles of incidence
and that the higher frequencies of angles would be
steeper.

Q. The assumption that the response of the

cask is in the 1 to 5 hertz range, you obtained
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that information -- or that assumption is based on
data you obtained from Holtec, correct?

A. Correct.

Q. In your response to question 3, the very
last sentence of your answer you state,
"Ray-tracing can be done for Sv waves and my
ray-tracing calculation in PFS Exhibit LL includes

and accounts for direct Sv waves," correct?

A, Correct.
Q. Will you define what an Sv wave is?
A. An Sv wave is -- I believe it’s defined

in the testimony, but it represents a shear wave in
which the particle motion is in the vertical plane.
S0 as the wave is propagating forward the particles
are moving in the vertical plane transverse‘to the

direction of ray travel or wave travel.

Q. I'm sorry, were you finished?
A. Yes, I'm finished.
Q. Please define your use of the term

"direct Sv waves.'

A. Direct wouid be a wave that’s come
directly from the source and at each boundary it
would be the refracted wave, the one that is bent
upward, continuing on away from the source sites.

Q. Did you account for the refracted Sv
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waves in your calculation?

A. No, we did not accoﬁnt for the refracted
waves. They would be refracted downward away from
the site. I mean, did you say refracted or --

MR. TRAVIESO-DIAZ: Yes. I'm not
sure --

DR. YOUNGS: I thought you said
reflected. Did you say reflected or refracted?

Q. (By Ms. Nakahara) Refracted.

A. Yes, the direct ray is refracted. At
each layer boundary the direct ray is refracted by

the velocity change.

Q. And did you account for the refracted
waves?
A, Yes. The ray calculation I performed is

for refracted direct waves from the source to the
site.
Q. Did you account for any Sv waves that

were converted?

A. No.
Q. Why not?
A. Because I would expect that the primary

energy source would be in the shear waves and that
we would see most of the strong shaking from shear

waves.
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MR. TRAVIESO-DIAZ: If I could
interject, two questions ago the question was asked
converted and I'm not sure that the appropriate
foundation was laid for what converted means. Do
you have some qualification there?

Q. (By Ms. Nakahara) Dr. Youngs, can you
explain what your understanding is of my question
asking about Sv converted waves?

A. Okay. As Sv, the vertically polarized
shear waves propagate from the source towards the
site, when they reach a boundary the waves are both
refracted and some energy is reflected back
downward both as shear waves. So the direct wave
is bent upwards if the velocity is lower as you get
near the surface. But at each layer some energy is
reflected backward back down as a reflected shear
wave.

At the same time, when the Sv wave
crosses the boundary some of the energy is
transformed into P waves, both waves that are
refracted upward and waves that are reflected
downward. So there’s a conversion of Sv -- or
shear waves and vertical polarized shear waves into
compression waves.

Q. You may have answered, but to clarify,
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where are the converted Sv waves -- where are the
Sv waves that are converted into P waves, where are
they refracted to, in what direction?

A. Some are reflected downward and some are
refracted upward into the layers above. Then they
would interact with the next boundary and convert
back to
Sv waves. The process goes on conversion between P
waves and Sv waves.

Q. Did you consider that in your Exhibit --
in your calculations in PFS Exhibit LL?

A. No. We did not calculate all of the ray
paths that would be created, we calculated the
direct Sv wave. I also note that when we
calculated the P wave we get very similar incident
angles for the P waves themselves as they travel
through the path.

Q. Is it fair to say that your calculation

in PFS Exhibit LL accounts for SH waves only?

A. No.
Q. And why not?
A. Because we calculated the direct ray

path for the Sv waves.
Q. But didn’t you just testify that the

refracted and converted waves were not included?
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A. Yes, I did. But I did say that we did
calculate the path for.the direct Sv wave, which is
where I would expect most of the energy to be.

Q. There are no refracted components --
isn’t it true there are no refracted or converted
components for SH waves?

A. There are refracted SH waves. That’s
the process of bending upward, that’s refracted.
There are reflected SH waves. The SH waves are not
converted into P waves. There may be some small
conversion into surface waves at the later
boundaries, but primarily the SH waves travel as SH
waves.

Q. And in your response to question 4 on
page 3, the bottom of the first partial paragraph,
you state, "As discussed above, the energy content
for surface waves is small compared to body waves
in the near field of the earthquake rupture as is
the situation at the PFSF.)" If you didn’'t have an
opening paren it would mean the sentence earlier,
correct?

A. Absolutely. Two sentences earlier are
all in the paren, vyes.

Q. Is that correct?

A. . Yes.
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Q. Have you quantified how small the energy
content is for the surface waves?

A. No, I have not.

Q. Do you agree that refraction and
conversion waves can take place at each layer in
the interface?

A. Yes. For Sv waves and P waves, yes.

Q. And if you’ll loock at the last sentence
in your response to question 4 where you state,
"Therefore, a ray tracing analysis can include both
direct SH and Sv waves, and my analysis did so."

Is that correct?

A. That is correct.

Q. Isn’t it also correct that your analysis
did not include refracted Sv waves in the form of
Sv and P waves -- and never mind, you already
answered that. Strike that.

In your response to question 5 that
carries over to page 4, in the last sentence, is it
correct you state, "It is also my understanding
that when earthquake ground motions are calculated
using detailed numerical models of the rupture
dynamics, the modelers limit the amount of energy
radiating from the top few kilometers to a very

small amount"?
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A. Yes, that is my statement.

Q. Have you quantified the limited amount
of energy that you refer to in that statement?

A. No.

Q. And if you’ll look at the last

paragraph, the third sentence of the last

- paragraph, "I have repeated the calculation of the

direct shear wave for a ray path from a point at a

depth of 2 kilometers on the Stansbury fault, 7.6

kilometers east of the site." 1Is that correct?
A. That is correct.
Q. Why did you only consider the direct

shear waves?

A. For the reasons given previously, that
most of the energy will be -- at these distances,
most of the energy will be in direct shear waves.

Q. And have you quantified that most of the
waves will be direct -- your assumption that most
of the waves will be direct shear waves?

A, No, I have not quantified it.

Q. And did you only look at the effects for
a single pad, the effects on a single pad, the
effects of angle of incidence for a single pad?

A. Yes. In my previous testimony, all of

the calculations were based on a single pad.
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Q. Why did you only consider one pad and

not a group of pads?

A, Because the pads are not structurally
connected.,
Q. Are you aware that Stone & Webster

considered a group of pads when they analyzed the
stability of the pads?

MR. TRAVIESO-DIAZ: I have to object at
this point. She’s going outside the scope of the
rebuttal testimony.

JUDGE FARRAR: Ms. Nakahara, what does
this tie into?

MS. NAKAHARA: This ties into -- this
could tie in directly to the calculations for Dr.
Youngs calculation for P waves, that he only
considered a single pad.

MR. TRAVIESO-DIAZ: Well, here’s my
problem. The scope of this rebuttal is in question
1 which is the testimony of Dr. Youngs from the
last time as to the failure to take into account
certain waves as being P waves. Now he has been
examined on that. I think it will be legitimate to
ask how many paths do you trace your‘rays to. But
I think that getting to ask qguestions as to what’s

the date and as to multiple paths is clearly beyond
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What he has testified and beyond what he is trying
to respond to.

JUDGE FARRAR: Well, first off, what you
say in question 1 it is limited to is not
necessarily what it’s limited to. I mean, you may
have set out in question 1 what you think it‘’s
limited to, but if it actually goes beyond that
then gquestion 1- would not be controlling. So I'm
more interested in whether it’s tied in to any of
the -- if it’s a legitimate cross-examination of
any of the answers rather than what you
characterize it as.

Ms. Nakahara, as you’ve been going
through question by question, you were in question
S there, and I’'ll give you a question or two.
Let’s make sure that it ties in to something in
gquestion 5.

MS. NAKAHARA: Thank you, your Honor.
Lanette, will you read back the last question?

(Pending question read back as follows:

"Q. Are you aware that Stone & Webster

considered a group of pads when they

analyzed the stability of the pads?")

THE WITNESS: I am not aware of the

details --
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JUDGE FARRAR: Yes, go ahead.

THE WITNESS: I'm not aware of the
details of the Stone & Webster stability
evaluation.

Q. (By Ms. Nakahara) Do you consider your
rebuttal testimony in this matter to support design
considerations that Holtec did not use multiple
sets of time histories to address non-vertically
propagating waves?

MR. TRAVIESO-DIAZ: This I do know for a
fact is beyond the scope of the rebuttal.

MS. NAKAHARA: This is how I intend to
link them. |

JUDGE FARRAR: Go ahead. Objection
overruled.

MS. NAKAHARA: I'm asking only with
respect to his rebuttal testimony.

DR. YOUNGS: The question again, please.

MS. NAKAHARA: Would you like me to try
and ask it again.

DR. YOUNGS: Well, you can try reading

MS. NAKAHARA: How about if we try
reading it.

(Pending question read back as follows:
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"Q Do you consider your rebuttal
testimony in this matter to support
design considerations that Holtec did
not use multiple sets of time histories

to address non-vertically propagating

waves?")
Q. (By Ms. Nakahara) Let me try and reask
it. Do you consider your rebuttal -- do you

consider your rebuttal testimony in this matter to
support the design of -- to support the cask
stability analysis which Holtec performed and used
a single set of time histories which the State
poses does not account for non-vertically
propagating waves?

MR. TRAVIESO-DIAZ: I'm sorry, your
Honor.

JUDGE FARRAR: Why don’t we stop that
question three-quarters of the way through.
Lanette, would you read that, please, and leave out
the part, "the State poses."

(Pending question read back as altered:)

"Q Do you consider your rebuttal
testimony in this matter to support

the cask stability analysis that Holtec

performed and used a single set of time
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histories not use multiple sets of time

histories.™

DR. YOUNGS: I can state to my knowledge
Holtec did use the single set of time histories --

JUDGE FARRAR: Is this --

DR. YOUNGS: -- but I don’'t see that my
testimony supports or refutes that point.

JUDGE FARRAR: That’s fine. Well, go
ahead. I don’t want to cut you off.

DR. YOUNGS: My testimony supports the
fact that we would expect the waves to be near
vertical.

Q. (By Ms. Nakahara) And how does that
impact the design or the cask stability analysis
that Holtec --

MR. TRAVIESO-DIAZ: I'm sorry, I have to
object again. We’re just trying to squeeze juice
out of a lemon that’s dry. I mean, there’s nothing
here that he can answer that. He doesn’t know what
they did at all.

JUDGE FARRAR: Well, she asked him how
does that support this and maybe the answer is it
doesn’t or it’s irrelevant or --

DR. YOUNGS: My testimony supports my

position that the waves are essentially vertical
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gnd can be represented by vertically propagating
waves.

Q. (By Ms. Nakahara) And thus they don’t
impact what analysis that PFS conducted?

A. I don’t know all the analysis that PFS
conducted.

JUDGE FARRAR: This lemon --

MS. NAKAHARA: That’'s all, your Honor.

JUDGE FARRAR: -- is about dry. I think
we’ve had a lot of similes and metaphors, but I
think you have genuinely coined a new one here.

DR. YOUNGS: And I thank you, your
Honor.

MR. TRAVIESO-DIAZ: If you can reproduce ,
it.

Q. (By Ms. Nakahara) This is my last
gquestion. Dr. Youngs, are you aware that Stone &
Webster considers a group of pads -- strike that.
If you considered a group of pads, would you agree
the‘angle of incidence would be larger?v

MR. TURK: I'm sorry?

JUDGE FARRAR: Angle of incidence of
what, larger than what?

MR. TRAVIESO-DIAZ: And where?

MR. TURK: I'm glad I wasn’t the only
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one who wasn’t sure I had understood.
JUDGE LAM: I understood the question.
MR. TRAVIESO-DIAZ: Yeah, but you’re
smarter than the rest of us.
MR. TURK: You’re not at that table.
JUDGE FARRAR: Well, let me ask, does

the witness understand the question? 1If you don’t

DR. YOUNGS: As I understand the
question it’s asking if we considered a group of
pads or a single pad would we calculate a different
angle of incidence.

Q. (By Ms. Nakahara) Yes.

A, And the answer is no. The calculation
is for a point.

Q. In the last sentence of your response to

question 5 you state, "For these angles of

incidence and the pad dimensions, the work of Luco

" (1976) and Wong and Luco (1978) again show small

differences in ground motions from those

represented by vertically propagating waves,"

correct?
A, Correct.
Q. For this analysis you used a single you

used the dimensions of a single pad, correct?
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A. Correct.

Q. Would that analysis change if you
considered a group of pads?

A, Now we’re getting I think somewhere
beyond my expertise in terms of’SSI effect. But
it’s my understanding that the pads are not
structurally connected.

Q. If you assumed the pad --

JUDGE FARRAR: Wait, wait. And
therefore?

DR. YOUNGS: And therefore, the Wong and
Luco deals with a analysis for a rigid pad on a
half-space. If the pads are not connected then I
don’t think the model will apply to a group.

Q. (By Ms. Nakahara) 1If the pads were
spructurally connected would you get a different
answer?

A. If you make the dimensions of the

systems much larger you will get a different answer

.in terms of the effect. How much difﬁerent, I

don’t know. Whatever -- as you grow the -- as you
keep adding and adding sizes you will get different
answers.

MS. NAKAHARA: I misrepresented my one

more question, but I‘m finished. Thank you, your
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Honor.

JUDGE FARRAR: Staff?

MR. TURK: Yes, your Honor. Let me note
first of all that we recalled Dr. Stamatakos who is
familiar with these issues and he’s sitting here
with me and he heard the testimony. Luckily he had

not left yet.

CROSS-EXAMINATION
BY MR. TURK:
Q. I have just a couple of clarifying

questions, Dr. Youngs. You work at Geomatrix,

correct?
A, Correct.
Q. In your work at Geomatrix do you

routinely conduct analyses of the type described in

this testimony?

A. Not routinely.

Q. Have you done this before?

A. For this site, the first time.

Q. For this site it’s the first time?

A, Yes.

Q. Have you done it for other sites
previously?

A. No.
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Q. Do you consider yourself to be qualified
and expert in conducting this type of analysis?

A, I would not characterize myself as a
expert in this type of analysis. I followed the
advice of an expert.

Q. And did you consult -- and by the way,

that’s an expert at Geomatrix?

A, No.
Q. Who is the person you consulted?
A. The expert, his name was Dr. Walter

Silva. His name was given in my previous
testimony, I beiieve.

Q. And did you discuss your analyses with
Dr. Silva?

A, When performing the first set of
ray-tracing analysis I asked him about how the
calcula;ion should be done and then he performed
some test calculations on my computer program and
obtained the same results as I obtained.

Q. And as I understand your testimony, up
until the middle of the last paragraph in question
5, what you’re describing is the previous analysis
you had done, is that correct, rather than the more
recent one?

A. Correct. Just a second. Let me make
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sure. It was -- the first part of that describes
the justification why we expect most of the energy
to be from below. So it appliés to the previous.

Q. And the portion of your testimony that
addresses a more recent analysis, does that begin
in the last paragraph of-answer 5 with the words,
"I have repeated the calculation"?

A. Yes.

Q. And that’s the moré recent analysis that
you’ve done?

A. Yes.

Q. You mentioned Dr. Walter Silva. I

understand from other sources that he’s a

recognized expert in this field. 1Is that your

understanding?
A, It is my understanding, yes.
Q. ‘ And what is his affiliation, do you
recall?
A. He is -- I am not sure his exact title,
. but he is the -- he and his wife are the sole

proprietors of Pacific Engineering & Analysis in E1l
Cerritos, California. I’'m not sure who is the
actual president of the company.

Q. And are you familiar with him through

your work at Geomatrix?
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A, I have worked with Dr. Silva off and on
aﬂnumber of projects for over 10 years.

Q. And when you say you have worked with
him on a number of projects, that’s during your
work at Geomatrix?

A. During my work at Geomatrix. I had a
brief, a limited association with him when I was at
Woodward Clyde before Geomatrix.

Q. So both Woodward Clyde and Ggomatrix?

A. I believe I may have worked a little bit
with him. My memory is hazy that far back. I know
definitely over the last 10 years when I was at
Geomatrix I worked with him on several projects.

Q. And his work is accepted by Geomatrix as
sound, professional, quality work?

A. Yes, it is.

MR. TURK: I have nothing further, your
Honor. .
JUDGE FARRAR: Any redirect?

MR. TRAVIESO-DIAZ: I have very brief

REDIRECT EXAMINATION
BY MR. TRAVEISO-DIAZ:
Q. Dr. Youngs, you were asked with respect

to answer 1, specifically with respect to your
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statement in the middle of the paragraph on the
line that starts with "waves," that "Surface waves

have only a small contribution to the strong ground

shaking in this distance range." Do you see that?
A, Yes.
Q. I believe Ms. Nakahara asked you whether

you had computed what the contribution was?

A. Yes. Well, she asked if I had
gquantified it.

Q. Right. 1Is there information or guidance
in the literature as to what the relative
contribution of a surface wave is to a strong
ground shaking?

A. There probably is. In terms of how to
calculate the percentages? There are, I'm sure,
computer codes available to calculate what waves
show up at various distances from -- it’s been my
experience in modeling strong ground motion that
typically you’re looking at direct waves, body
waves in the near field and surfacg waves at long
distance.

- Q. So your experience is that you find the
contribution small?

A. My experience.

MR. TRAVEISO-DIAZ: Thank you. That’'s
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MS. NAKAHARA: Can I ask the question be

THE REPORTER: The question or the

MS. NAKAHARA: The qguestion.
(Record read back as follows:

"Q So your experience is that
you find the contribution small?

A My experience.")
MR. TURK: Your Honor, I had one other
meant to ask and that had to do with the
term for point, just for terms of
the record.

JUDGE FARRAR: Go ahead.

RECROSS-EXAMINATION

BY MR. TURK:

. Q.

or a group

You were asked by Ms. Nakahara whether

Lyou considered -- if you considered groups of pads

of pads would you calculate a different

angle of incidence, I believe that was the

guestion?
A.

Q.

(202) 234-4433

Correct.

And you stated your answer to that, "No,
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because your question is 4. --

A. For a point.
Q. 48, --
A. For a point on the earth’s surface.

MR. TURK: Thank you.
MS. NAKAHARA: I have a follow-up based
on --

JUDGE FARRAR: Go ahead.

FURTHER RECROSS-EXAMINATION
BY MS. NAKAHARA:

Q. Dr. Youngs, Mr. Travieso-Diaz just asked
you about the small contribution from non-direct
waves, correct?

A. From surface waves.

Q. Surface waves. How do you know
non-direct Sv waves are not important if you don‘t
quantify them?

A. We know that as -- along the ray path
generally most of the energy is in the direct wave.
And as we go through each refraction there is some
bleed-off of energy into the other waves. So there
will be some contribution from refracted waves, but
we would expect the direct wave to carry most of

the energy.
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Q. In response to a line of questions from
Mr. Turk, is it correct you stated Dr. Silva

confirmed some of your results in your ray-tracing

calculation?
A. That is correct.
Q. Dr. Silva did not review PFS -- your

calculations in PFS Exhibit LL, though, correct?

A, That is correct.

Q. And did you verify your results in PFS
Exhibit LL with another solution such as a SASSY
program?

A, I verified my results in terms of which

part of my testimony in LL?

Q. Quantifying non-direct Sv waves.

A. What do you mean by "quantifying"?
Q. That they are insignificant.

A. You mean did I verify the conclusion

from the Wong and Luco paper by a SASSY
calculation, is that what you’re asking?

Q. No. The fact that you considered the
conversion -- did not consider the conversiqn --
strike that.

The fact that you considered the
conversion_of Sv waves insignificant and did not

account for those in your calculations, did you

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

10507

confirm with another program?
A. That calculate the amplitude of the
converted waves, is that what you’re asking?
Q. Yes.
A, No, I did not.

MS. NAKAHARA: Thank you. I have no
further questions, your Honor.

JUDGE FARRAR: Convergence. All right.
Thank you.

MS. CHANCELLOR: I have a procedural
question, your Honor.

JUDGE FARRAR: Okay.

MS. CHANCELLOR:. PFS is putting on
rebuttal witnesses to the State’s witnesses and my
question is why is the Staff permitted to have
cross of those witnesses beéause all they seem to
be doing is propping up the PFS rebuttal witness.

JUDGE FARRAR: Is that any different

from the general question of why the Staff gets to

cross-examine company witnesses generally? I mean,
that is always a peculiarity that they’re on the
same side, but they get to cross-examine each
others’ witnesses, but Ehat's how we’ve been doing
it.

MR. TRAVIESO-DIAZ: I think that all
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parties to the proceeding at least have the right
to cross-examine the testimony that’s provided by
the other parties and they are not limited to bring
out the work of asking question with respect to
their own witnesses. That’s my understanding.

MS. CHANCELLOR: I wasn’'t suggesting
that PFS should be precluded from.

JUDGE FARRAR: No, but I'm not --

MS. CHANCELLOR: It’s just an uphill
battle every time.

JUDGE FARRAR: I mean, this is I think
no different. I mean, you could have a rule that
the two sides who at this point of the proceeding
are relatively closely aligned don’t get to
cross-examine each others witnesses, but that’s not
the way these things are done.

JUDGE LAM: Well, it serve a useful
purpose. The Staff has the duEy and obligation to

make sure what the applicant has done is correct.

r
ELs

" . So in that context they should cross-examine.

JUDGE FARRAR: Right. Judge Lam is
correct. That;s the philosophical or theoretical
basis for it.

MR. TURK: I think we are talking really

in terms of the philosophy of should the Staff be a
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party to an adjudicatory proceeding in which it’s
neither the opponent or the proponent. I don’t
think we need to address it.

JUDGE FARRAR: Yeah, let’s not.

MR. TURK: If I don’t mention one thing
someone may 1a;er wonder why I didn‘t. I take
exception to the statement that the Staff appears
to be propping up the Applicant. That’s not our
intent. I don’t want to argue the point.

JUDGE FARRAR: We've gotten this far,
let’s get on with it. All right. That’s the end
of this witness. Is he permanently excused?

MR. TRAVIESO-DIAZ: Well, the only
caveat is that if the State -offers rebuttal testify
to his, depending on what the testimony is, we’re
going to bring him back.

JUDGE FARRAR: All right. Subject to
that, Dr. Youngs, thank you for your rebuttal

testimony. You’re excused at least temporarily

with the Board’s thanks.

MS. NAKAHARA: And, your Honor, could we
take two minutes to make a final decision that we
won‘t have any rebuttal to Dr. Youngs’ rebuttal so
we can allow him to finally go homeé I don’t think

we do but I just --
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JUDGE FARRAR: Oh, I'm sorry, if you
decide before the break. We were going to take a
rebuttal witness and kind of rebuttal issue by
rebuttal issue for each witness. Yes, certainly.
Take as long as you need right now. I withdraw my
-- we had one fellow beat it out the back door.

DR. YOUNGS: That’s all right. You’ll
notice I did not get up.

JUDGE FARRAR: I'm sorry, that’s a new
arrangement we made.

(Recess taken.)

MS. NAKAHARA: Your Honor, we would like
to ask Dr. Ostadan one more question which may
precipitate, I‘m sorry, rebuttal by Dr. Youngs.

JUDGE FARRAR: All right. To save time,
why don’t we have Dr. Ostadan stay just right there

where he is. Sir, you’re still under oath.

FARHANG OSTADAN,

- recalled as a witness, was examined and testified

further as follows:

FURTHER REDIRECT-EXAMINATION
BY MS. NAKAHARA:

Q. Dr. Ostadan, have you read the rebuttal
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testimony of Robert R. Youngs.

A, Yes, I did.

Q. And in Dr. Youngs’ testimony in reéponse
to question 5 he states that he evaluated a single
pad or maybe evaluated a single pad, correct?

A. That is correct.

Q. And Dr. Youngs testified that, to
paraphrase, he felt it was appropriate to evaluate
a single pad, correct? Do you recall Dr. Youngs'’
testimony with respect to why he evaluatgd a singié
pad?

A. With respect to the paper by Luco and
Wong he had used the dimensions of a single pad.

Q. And what are the conseqﬁence of
considering a single pad?

A. Let me explain that. I think it’s
important to recognize the engineering aspect of
this angle of incidence rathe; than seismological

aspect of it. Dr. Youngs testified that for the

“fréquencies he has looked at and using a direct

component of incident waves, Sv and P waves, he has
arrived at angles of fairly small angle of
incidence.

Now, what does this mean? 'Now, assuming

that the non-direct refracted and reflected waves
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are not important, I will not get into that.

JUDGE FARRAR: Keep your voice up. You
have to talk to us and everybody else in the room,
not just to yourself.

DR. OSTADAN: I'm sorry. I'm trying to
look at my notes here. The angle of incidence and
what it does for an engineering design, it
basically introduces a phase lag, a phase delay in
the motion of the ground and in the motion that the
foundation will experience from one point to the
other. When the waves are arriving vertical angle
there is no delay in the motion in the ground. Aall
points on the ground will move in phase together.

As the angle increases there will be a
delay in the motion. And now that is where the
dimension plays a role. If you look at the single
pad, this delay in time arrival will be small. But

if you look at the group of pads, the delay in

_arrival time will increase. Now, this the planned

. dimension row in relation to the angle of

inéidence. And Stone & Webster with respect to
group of pads has considered a row of pads acting
together in the stability analysis.

So if you think of this angle as small

as it is, but projected to the group of pads, you
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would find that one group, with a number of pads in
it, is potentially moving out of phase with another
group next door, and that is the engineering aspect
of it. Therefore, a group of pad may be pushing
another group of pads. And I think that needs to
be recognized.

MS. NAKAHARA: Thank you, Dr. Ostadan.

I have no furthef questions. ‘

JUDGE FARRAR: Just so I can be clear,
that was a rebuttal witness.

MR. TURK: Surrebuttal.

MS. NAKAHARA: Your Honor, I
misrepresented. It would be rebuttal to both. It
would be surrebuttal and rebuttal to Dr. Youngs’
earlier testimony. Just to make it confusing. I’'m
sorry.

JUDGE FARRAR: Okay.

MS. NAKAHARA: A combined.

JUDGE FARRAR: This is part of your

"rebuttal to the Applicant’s original case. It’s

your surrebuttal to this testimony.

MS. NAKAHARA: Yes.

JUDGE LAM: That'’'s a most efficient use
of the resources, Ms. Nakahara.’

MS. NAKAHARA: Well, the Staff and
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Applicant have worked very much with us to get our
witnesses on and off when we’ve had scheduling
problems. We’re trying to reciprocate and let Dr.
Youngs go home.

JUDGE FARRAR: The applicant will have
some cross-examination.

MR. TRAVIESO-DIAZ: Let me just'think
for the future what my choices are now. I can do
three things. Number one, I can cross-examination
Dr. Ostadan; and/or I can bring back Dr. Youngs;
and/or I can bring back a third witness that may
address the issue that Dr. Ostadan raised. I think
that for purposes of today I'm going to exercise
the third option so I am going to pass on both
examining Dr. Ostadan and bring back Dr. Youngs.

JUDGE FARRAR: Are you passing on
cross-examining him for good?

MR. TRAVIESO-DIAZ: On this testimony as
given now, yes.

JUDGE FARRAR: That’s it for this case,
no cross of this particular‘testimony.

MR. TRAVIESO-DIAZ: Oh, the testimony he
has given both before and with respect to the one
question that he answered now, I have no further

questions for him.
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JUDGE FARRAR: But you will bring --
you’re threatening to bring a rebuttal witness.

MR. TRAVIESO-DIAZ: Well, the issue
being that now we’re talking about the behavior
of -- representations as to the behavior or several
pads, etc., etc.

JUDGE FARRAR: Then the Staff would have
cross?

MR. TURK: Yes, your Honor.

JUDGE FARRAR: Go ahead.

CROSS-EXAMINATION
BY MR. TURK:

Q. First of all, let me see if I understand
the testimony. Dr. Ostadan, as I understand it,
you were talking about a delay of arrival times for
the seismic waves with respect to the arrival time
at one pad versus an adjacent pad or a pad in the
vicinity?

A. No. I think what I indicated is for

~Ehis small angle of incidence that Dr. Youngs has

calculated, the arrival time difference with the
dimension of a single pad are different and small,
very small. Bﬁt if you think of a group of pads,

larger dimension versus another group, then the
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difference in arrival time would be significantly
larger.

Q. In making that statement I take it you
are cognizant of the fact that the waves are
traveling at a very high velocity?

A. The waves are propagating with the
velocities that I believe Dr. Youngs has considered
layer by layer.

Q. So you don’t dispute the velocities that
Dr. Youngs has utilized?

A, No, I do not dispute velocities.

Q. And in stating your agreement with Dr.
Youngs that the arrival times would be very small,
the difference in arrival times would be very small
when you’re looking at one pad as compared to an
adjacent pad, I take it what you’re considering
there is that the distance between those two points
is very small?

A. That’s correct, ves.

Q. And in determining whether or not there

‘is any significance to a potential difference in

arrival times we would consider both the velocities

of the wave as well as the distances from the
seismic source to its impact point, such as one pad

or a pad in the vicinity, correct?
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A. That’s correct. I believe this has been
considered by Dr. Youngs from the source up to the
foundation.

0. May I ask, did you perform the
calculation as to angle of incidence for the
non-vertically propagating waves?

A. I have not performed a calculation.

JUDGE FARRAR: I didn‘t hear_that.

DR. dSTADAN: I did not perform any
calculation myself. I am solely relying on the
calculation performed by Dr. Youngs, and for the
assumptions he has made the angle is small. For
those assumptions, I think the conclusion is wvalid.
However, the time arrival and the delay in time
arrival is what is important for engineering
application. If you think of it as a group of
pads, that planned dimension place arose in time
arrival.

MR. TURK: I have nothing further, your
Honor.

JUDGE FARRAR: Is that it?

MR. TRAVIESO-DIAZ: I'm sorry, the last

set of questions require me to ask one or two.
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DIRECT-EXAMINATION
BY MR. TRAVEISO-DIAZ:

Q. Dr. Ostadan, if I understand the last
set of questions by Mr. Turk to you, you testified
that the consideration of several pads is of
interest from your standpoint because there may be
a difference in the arrival times due to the
distance from the éads; is that correct?

A. Yes. And May I explain that difference?
The concern of one pad pushing the other is an old
concern. And in response to that, if PFS and Stone
& Webster has revised the calculation and they look
at a row of pads, I don’t remember thé numbers,
maybe 10 pads or so, and then indicating that they
move together, they are going to move together and,
therefore, there is no stability problem. And now
what I'm trying to get at here with respect to
incline waves, if you have a group of pads here and’

another group of pads some distance away, even

*these small angles may cause enough time delay so

that one group will be pushing the other.

Q. And that’s what I want to get clear. 1Is
it true that in the in the middle the pads are on
the‘order of 5 feet apart?

A. Yes, in one direction.
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Q. And would your testimony be that for a
small -- is that distance small compared to the
wavelength of the coming seismic interaction?

A. So for small angie or for that distance,
accepting Dr. Youngs’ result, the delay in time
arrival would be very small.

Q. So your concern there would not be to
the potential effect of different times of arrival
from pad A to adjacent pad B; is that right?

A. No, I'm not arguing about two single
pads,- I'm talking about groups of pads.

Q. Okay. Now let’s take the group of pads
A, A-1 through A-10, and group of pads B, B-1
through B-10, is it your testimony -- how far apart
is this group of pads?

A. Well, you can imagine as you wish. They
are all laid out at the site. You can draw the
line and from the stability line of point and

looking to that effect from that point you can, in

fact, make it as large as you wish.

Q. Well, but that’s my point. As the
groups of pad are farther and farther away, the
difference, if you will, in times of arrival may be
gfeater. Well, isn‘t it true that the effect on

group A of pads and group B of pads is also much
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smaller due to the distance?

A. "Well, group A and B, no matter how big
you imagine they are, they have a common boundary.
I'm not talking about two groups separated from
each other, I‘m talking about two groups next to

each other.

Q. Help me visualize the physics of this in
my mind.
A. Well, think of it --

JUDGE FARRAR: Let me help. Counsel is
talking about possibly two groups of pads widely
separated in the array, and you’re saying all’
you’re thinking about is two groups of pads close
together, adjacent groups of pads?

DR. OSTADAN: That’s correct.

Q. (By Mr. Traveiso-Diaz) So your concern
is restricted, then, not from one pad to the next,

but from one group of pads to the adjacent group of

pads?
A. As it relates to the stability analysis.
Q. And you have not stopped to compute what

contribution would that difference in angle of
arrival, in time of arrival make in the group, one
group of pads interacting with the other group of
pads; is that right?
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A. I have not done that. 1It’s a very
simple calculation, though.
MR. TRAVIESO-DIAZ: That’s all I have.
I am advised to seek one more classification.
Q. (By Mr. Traveiso-Diaz) When you talk
about stability analysis, what stability anaiysis

are you speaking of?

A. Stone & Webster’s stability analysis of
the pads.
Q. And you are familiar with Stone &

Webster’s calculation, are you?

A. I am, yes.

Q. And that calculation considers several
cases?

A. Several cases as it relates to the

pad-to-pad effects. As I indicated, you got one
group of pads, and I don’t remember the number,
maybe 10 or so.

Q. So your specific concern is with respect

to the potential effect of difference in time of

‘arrival of incoming waves in the case in which

Stone & Webster is looking at a stability of a
group of 10 pads; is that right?
A, I‘'m not sure about 10 or so.

Q. Well, whatever number it was. All
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right. I think that is it for right now. Thank
you.

JUDGE FARRAR:_ Is that it?

MR. TRAVIESO-DIAZ: That’s all I have.

MS. NAKAHARA: Your Honor, I have one
clarifying question.

JUDGE FARRAR: Go ahead.

FURTHER REDIRECT EXAMINATION
BY MS. NAKAHARA:

Q. Dr. Ostadan, your opinion does not limit
the number of pads considered to those that were
considered in the Stone & Webster pad stability
analysis; is that correct?

A, No, no. I will look at two groups of
pad as long as they are adjacent and have a common
boundary within them. You can think of it as 10 or
20 or 30, whatever the number might be, that these

two bodies, because of this time delay may move out

of place and then the one group could potentially

push the other group.
- MS. NAKAHARA: Thank you, your Honor.

No further questions.
MR. TURK: I have to ask one limited

question, your Honor.
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FURTHER RECROSS-EXAMINATION
BY MR. TURK:

Q. If we’'re not talking now about groups of
pads that are widely spaced from each other, but
instead we’re talking about groups of pads that are
next to each other --

A, - I'm talking about groups of pads that
are next to each other and the soil cement extends
to cover the area in between them, vyes.

Q. Then the distances that we would
consider in calculating different arrival times
potentially -- the potential for one group of pads
to affect another group of pads, we would be-
looking at the distance from the seismic source to
the two groups of pads of interest, correct, and we
then calculate, using the velocities that you
agreed with Dr. Youngs about, and you would then
calculate the arrival times at those different
locations?

" A. Yes. Except that the distance to the

\source is so deep that this few hundred feet at the

surface doesn’t really make a difference going down
to the surface. Dr. Youngs has already started
from the source and come to the surface and he has

the angle down. So the effect of this small angle
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is small for short planned dimensions, but the
effect of this angle becomes important in larger
planned dimensions.

Q. The seismic source is on the order of
kilometers, correct?

A, Correct.

Q. And we’re talking about tens of feet or
perhaps a few hundreds of feet distance between the
pads, correct?

A. Yes.

Q. And that’s the difference of spacing
that is of concern to you with respect to that same
wave coming from that same seismic source?-

A. It’s the same bases as coming from the
seismic source of Dr. Youngs and using the
dimension a few kilometers has qalculated angles of
few degrees for the frequencies he considered. And

these angles is not significant for small

. dimensions, but could be significant for larger

"planned dimensions.

MR. TURK: Thank you. I have nothing
else.

MR. TRAVIESO-DIAZ: If I could ask just
one last clarification question, and I promise it’s

a very short question.
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FURTHER RECROSS-EXAMINATION
BY MR. TRAVEISO-DIAZ:

Q. Dr. Ostadan, for purposes of the

situation of which you are expressing an opinion or

a concern, are you assuming that the two groups of
pad are structurally connected in any way?

A. I think that’s the assumption that Stone
& Webster has used in calculating the stability of
group of pads. The assumption is they all are
moving together.

Q. But I’'m talking group A of pads
vis-a-vis group B of pads. Are you assuming that
the two groups of pads are structurally connected?

A. It depends what you mean by structurally
connected. I think with respect to this effect, if
group A and group B move out of phase it would be
some force coming from one group to the other.

JUDGE FARRAR: I hate to do this to my

colleagues. There are 500 pads. Are there really

. _any groups of them? Aren’t the distances between

all of them geometrically the same? So when Mr.
Travieso-Diaz said a group of 10 pads versus a
group of another 10, they don’t come in 10s. ﬁe
could have a group of 4, we could have a group of

10, we could have a group of 50.
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DR. OSTADAN: Yes, your Honor.

JUDGE FARRAR: So if one is structurally
connected to its neighbors then 10 are structurally
connected to their 10 neighbors? I mean, if there
are structural connections either the structural
connections either exist between two and among all
or they don’t exist. Am I right?

MR. TRAVIESO-DIAZ: That was what I was
trying to understand.

DR. OSTADAN: Yes, your Honqr. First of
all, with respect to layout there’s a figure that
shows the layout.

JUDGE FARRAR: Great. I can’t remember
and I can’t put my hand on it. 1Is the space -- are
all the rows equally spaced or is there like three
rows and then a bigger space?

MR. TURK: We have a Staff Exhibit
proposed as staff Exhibit X which I’1l1l bring to the

Board’s attention. This is something that would

be --

MS. CHANCELLOR: Or State’s 185.

MR. GAUKLER: Or PFS Exhibit 84.

JUDGE FARRAR: Right. There are, in
_essence -- there’s a wide vehicle row that splits

them in half, but other than that, they’re all
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equal distance -- they’re all in a similar
geometric array. And so the question is, does the
witness coﬁsider their structural connections?

DR. OSTADAN: Yes, sir. We are looking
at SAR Figure 1.2-1 on page 21.

MS. NAKAHARA: PFS Exhibit 84.

JUDGE FARRAR: I’'m sorry. Now, when you
say groups of 10, okay, there are what I would call
on Staff Exhibit X, if I hold the paper upwards,
there’s vertical, let’s call them columns. Mr.
Travieso-Diaz, those are your groups of 10 you were
talking about.

MR. TRAVIESO-DIAZ: That is correct.

JUDGE FARRAR: Okay. All right, this
Exhibit helps remind me.

— MR. TRAVIESO-DIAZ: The question I was
trying to get --

JUDGE FARRAR: You wanted to know if
there was a structural connection between what I'm
calling the one célumn or 10 and the 10 next to it?

MR. TRAVIESO-DIAZ: Either between the
pads within a single columns.or among the two
adjacént columns.

JUDGE FARRAR: Thank you. Let’s ask the

witness that question. Are there structural
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connections between each column and a pad of 10, in
your judgment?

DR. OSTADAN: In my view, your Honor, as
far as transfer of the load, compressive loads are
concerned, the soil cement within the pad is
capable of transferring compressive léads.

JUDGE FARRAR: Between individual pads
and the column of 107?

DR. OSTADAN: That is correct.

JUDGE FARRAR: Now, how about between
that column of 10 and its neighbor to the one side,
neighbor column of 10 to one side or the other?

DR. OSTADAN: Likewise, your Honor, the
soil cement within them is capable of transfer.

JUDGE FARRAR: Okay. Mr. Traveiso-Diaz,
that maybe helps me understand the answer to the
question you were asking. Now you can proceed with
further questioning.

MR. TRAVIESO-DIAZ: I think I'm

f~finished.

JUDGE FARRAR: Okay. That’s the end of

'this witness. So now he’s -- I thank you for your

testimony. He'’s gone.
MR. TRAVIESO-DIAZ: As far as I'm

concerned, Dr. Youngs can relax.
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JUDGE FARRAR: Thank you, sir. I
appreciate your testimony.

DR. YOUNGS: Thank you, your Honor.

MR. TRAVEISO-DIAZ: Let the record
reflect he’s as done as he can be.

JUDGE FARRAR: Now, our last it’s now
6:15, well past our stopping time. But if I
remember we were going to do one more item of
business, which is further testimony by Dr.
Bartlett as rebut£al to the Luk report; is that
correct?

MS. CHANCELLOR: That’s correct, your
Honor.

JUDGE FARRAR: And has he had time to
think about that? You had asked for time to think
about that. Did he think about that while we were
doing Dr. Youngs and now Dr. Ostadan, has he had
time to do that?.

MS. CHANCELLOR: Yes, your Honor.

JUDGE FARRAR: And in case we didn’t say

““it off the record, we are talking about it off the

testimony, Dr. Ostadan’s testimony was the State’'s
rebuttal to the original Applicant‘’s case and it
was the surrebuttal to the Applicant’s rebuttal

presentation of Dr. Youngs.
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Dr. Bartlett, I remind you again you’re

still under oath.

MR. BARTLETT: Yes, your Honor.

DR. BARTLETT,
recalled as a rebuttal witness, was examined and

testified further as follows:

DIRECT EXAMINATION
BY MS. CHANCELLOR:

Q. Dr. Bartlett, you testified that Dr. Luk
modeled the PFS site as if it was sand. What.
implication might this have on when pad sliding is
initiated in the dynamic model?

A. My opinion is that modeling the
interface nodes as a frictional material or as the
sand, as you referred to it, frictional materials
derive their resistance to sliding from the normal
force that’s applied. In the case where we don’t
have a dynamic force then it would be just simply
the weight of the object.

The use of frictional materials, both
for the pad cement treated soil interface, the Mu 2
coefficient that Dr. Luk used in his Table, I

believe 8, and also for the same value Mu 2 for the
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interface between the cement treated soil and the
ﬁpper Bonneville clay were both represented by two
values. It looks like that was vafied in the
analysis of the Mu 2 value. One case looked at a
.31 Mu value and another case looked at a Mu value
of 1.

Q. This is Table 8 on page 30 of Dr. Luk’s
report; is that correct?

A. Yes. I don’t have the report in front
of me, but I believe that’s Table 8. And we’re
looking at Mu 2 interfaces, I believe, for model 1.
I see two values, a Mu 2 of 1.0 and a Mu 2 of .31.

Q. Correct.

A, Let’s look what this means in terms of
sliding resistance. I think we’re going to try to
think simply in the static case for right now.
Let’s not introduce the dynamic case where vertical
accelerations are now reversing going up and down.

But for a case where we’re just looking at gravity

" loads, if one was to calculate the sliding

resistance for a Mu value of .31, the overlying
cement treated soil in pads and casks impose a
normal stress of approximately 2 kips per square
foot. So one would calculate a sliding resistance

of approximately .6 ksf for the Mu 2 equal .31
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case.

So in other words, if we simply had
gravity acting downward we could cause sliding in
the horizontal direction with a stress that’s about
.6 ksf. Now, if we look at the case where Mu 2
equals 1 where it’s been increased, the calculation
would be simply we would look at the normal stress.
Again, it’s still 2 ksf, but the coefficient of
friction Mu is 1.0 so we would get a force of about
2 kfs that would cause sliding.

I might point out in the dynamic case,
of course, things get more complex because when the
accelerations are acting downward there’s an
effective force acting upward which decreases the
normal stress so it slides earlier than that. When
the acceleration forces are acting upward then
there’s a force that’s acting downward that
increases- the normal stress and it would slide at a
higher stress than that.

Now, what PFS‘’s design is at these

: different interfaces is simply the design for the

design basis earthquake that PFS has put forth is
that these interfaces between the pads and the
cement treated soil and the cement treated soil and

the Bonneville clay is not to allow sliding at all.
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So to be consistent with the design that PFS has
proposed for the design basis earthquake, I would
say that those interface nodes that allow sliding
at those two interfaces should be removed from the
model.

Q. And did Dr. Luk observe the limit of
shear strength of 2.1 ksf clays in his analysis?

A, Could you please repeat the éuestion?

Q. Did Dr. Luk observe the limit of shear
strength of 2.1 ksf clays in his analysis?

A. Well, again, the shear strength derived
from Dr. Luk’s model is dependent on the normal
stress. The case where we have Mu 2 equal to 1.0
approaches the cohesion strength, which.is 2.1 ksf.
However, the behavior is much different. One model
is modeling the sand and the other is a clay, so we
can’t really relate the two. Just because they in
the case of gravity only acting downward give us

approximately the same sliding resistance, their

.. behavior during the dynamic event is much

" different.

Granular materials tend to gain capacity
as the normal stress increases and decreased
capacity to sliding as they’re unloaded, whereas,

the clay may have a peak strength of approximately
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2 ksf. However, upon reaching failure it’s
behavior becomes quite complex. In other words,
one it has reached failure it never can gain
anymore strength, it’s given all it can. And so
the constituent relationship that one would use for
the sands versus the clays are quite different.

Q. Would you say that modeling clay as sand
is a fundamental mischaracterization of the clay’s
behavior at the PFS site?

A. I would say that the modeling using a
frictional material to represent particularly the
behaviors at these two interfaces is the
inappropriate constituent relationship to use in
the numerical model.

Q. Would you also say that the
stress/strain behavior of the clay is more complex
in the sand?

A. It is quite -- it is much more complex,
especially in the post yield be behavior.

Q. And do you consider that Dr. Luk has
properly modeled the stress/strain behavior of the
Bonneville clays?

A. No, he has not.

Q. And the same question with respect to

the cement treated soil. Has he properly modeled
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the stress/strain behavior of cement treated soil?

A. He has not, but the behavior there could
be easier, more easily modeled. It could be
modeled such that once it reaches a peak cohesive
strength and goes into the post failure mode,
because now we have a concrete pad.sliding on the
cement treated soil, in the post failure mode it
may be modeled possibly as a frictional material.
So I'm saying he has not modeled the cohesion
properly. The post yield behavior may be modeled
as a frictional material once sliding is initiated
on that interface. ’

Q. Dr. Luk used earthquake time histories
from the Pacoima Dam where the horizontal
acceleration was 4.61 g and the vertical was 0.433
g. How does this compare with the design basis
earthquake?

A, It’s deficient in its vertical and
somewhat in the horizontal.

MS. CHANCELLOR: That’s all I have, your
Honor.

JUDGE FARRAR: All right. So that
completes the State’s entire rebuttal challenge to
the Luk report.

MS. CHANCELLOR: That’s correct.
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JUDGE FARRAR: And the other parties
will get their shot at that later. I think that’s
about all we can accomplish this evening. 1It’s
6:25.

MR. TURK: May I say one thing on the
record? This is not to quibble or argue but just
to note, I advised the State back when Dr. Luk was
with us the last time, which is a month ago, that
he would be leaving the country June 20th. I think
-- I don’t know his availability, I'm going to call
him now and we’ll see if he has time to work with
me, and if he’s even available to come and assist
me. But I think it would have been proper if we
could have had some advance notice so I could have
talked to him about his scheduling problems.

JUDGE FARRAR: Okay. Your point is
recorded. We will pass up the opportunity to
debate the degree of its merit.

MS. NAKAHARA: Can I make one comment,

' please?

JUDGE FARRAR: Yes.

MS. NAKAHARA: We have not had an
opportunity prior to today for Dr. Bartlett to
express his concerns. His previous testimony only

included cross-examination, and only today Ms.
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Chancellor had an opportunity for redirect.

MS. CHANCELLOR: And if you recall, your
Honor, we did ask for the opportunity to bring Dr.
Luk back if we needed to ask him additional
questions. So there was an implication there that
we may have some testimony regarding his report.

JUDGE FARRAR: At some length -- after
lengthy discussion today we’ve arrived at this
solution so let’s stick with it.

JUDGE FARRAR: Off the record.

(Discussion held off the record.)

JUDGE FARRAR: On the recogd. We’'re at
the State Capitol tomorrow at 9:00 and we’ll be
going with the list of --

MR. TRAVEISO-DIAZ: The remaining four
witnesses.

JUDGE FARRAR: -- the remaining four
witnesses. And each time we move one of them off

the stand the State will have a chance to put

. someone on.

MS. CHANCELLOR: That’s correct. We
envision doing it like we did Dr. Youngs. And then
at the end of it, if we have any rebu;tal by Dr.
Ostedan and Dr. Bartlett that wasn’t counted in

their tit for tat.
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JUDGE FARRAR: Good. We’ll see you at
the State Capitol at 9:00 and I think we’re allowed
in there only until 6:00, so if we can bear that in
mind.

MR. GAUKLER: A couple of
clarifications. Just for purposes of planning, I
think your Honor said we could go into Friday noon
or sometime Friday noon on the 21st, and it turns
out that we may be doing a few more things for the
17th than we originally thought of. I just wanted
to know what the --

JUDGE FARRAR: You can go until, as far
as I'm concerned, I have to leave at 2:00. You had
said you weren’t going to go at all on Friday. If
we go to 2:00, Judge Bollwerk will want to grab you
for that. We’ll have somebody there.

MR. TURK: What room are we in tomorrow?

JUDGE FARRAR: State Capitol, same room,
; think.

MS. NAKAHARA: State Capitol, Room 29.

ﬁi believe the rooms that you had before will be

open.
MR. TURK: Just for the record also, on
the 17th of June we’re starting at nine o’clock.

MR. TAVEISO-DIAZ: 95:30.
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JUDGE FARRAR: The 17th we’re starting
dat 9:30 and we’re not doing the 24th?

MR. GAUKLER: That’s correct.

JUDGE FARRAR: No hearing on the 24th.

MR. TURK: When do we start that
following week in June? Denise, you may need this.

JUDGE FARRAR:’ On the 25th, Tuesday the
25th?

MR. GAUKLER: Let’s talk among the
parties, I need to talk about schedule. Your
Honor, one other clarification. I have the --
Holtec has signed off on power of attorney for 225.
I can copy the whole thing or I can copy the first
two pages which is the sign-off because those are
the only th pages that are marked proprietary.

JUDGE FARRAR: We'’ve got -- to do the
substitution, we’re going to have to do a complete
substitution. We can do that.

MR. GAUKLER: 1I’1ll have it tomorrow.

JUDGE FARRAR: I think we’re adjourned.

(The proceeding was concluded

for the day at 6:45 p.m.)
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