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" was a brief discussion about the summary of the documents

8915

168

*PROCEEDRZI
HRS. BOWERS:  We'd like to begin.

When we adjourned’ yesterday afternoon there’

that Dr,., Luco had prepared. Mr; Fleischaker, do you want
to begin?
| MR, FLEISCIHAKER: Thank you.
{lhexraupon, !
MINAILO D. TRIFUNAC
and
ENRIQUE LUCO
resumed the stand as witnesses and, having been previously
duly sworn, vere examined and testified further as foliows:
CROSS~EXAMINATION (Conyinued)
BY MR, FLEISCHAKER:

Q . Tc save time, rather than request that you sum-
marize. each of the points in the document, in your written
comments, Dro.Luco, what I Q;uld like to dc is ask you a
series of discrete questions about each of the documents.
And, depending on how large the documents are,.the questions
will vaxy.

We left off yesterday talking about the com~
ments on the ACRS Committee meeting on 7/7/78. And the 4

question I have for you is: Do these comments xepresent

your current opinion on the matters discussed in the comments?

o EETIe - seamereg IR MemTE AmEReEws Pie
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A (Witness Luco) Are you referring to that .

particular latter?

Q That?s-gorrect.
A Yes,
0 Okay.

vLe 's move. on, then, to four comments that are
aated May 30th, 1978, and whlch had been prevxously marked
aS‘Licensing Boaxd Exhibit Ne. 2, Attachment C. It is one
of the &ocumsnts in Attachment C. The name of it iss
Rev“ew of Selsmac Evaluation for Postulated 7.5 magnitude
Hosgr1 ?“rthqu@ke, Units 1 and 2, Diablo Canyon Site,
Let me ask vou the same question, with one

exception: At page 8 of this document you have a recommenda-

v

tion ané I would like to hold for a moment youf views on
 the. recormendation so we can deal with that ali a£ once,

" But with the exception of the one paragraph there

" on page-8, %hich is the second f£ull paragraph on éﬁe page,
30 éhe comments that are set forth in thg May 30th, 1978
conmsﬁts represént your curgent 6pinion on the matters dis-‘
cussed in the commentQ: and, if not, could you identify
thaseAinstances where your curxent views a%é différent?
A This comment still represents m& views,
. Q . Okay.

Now welve discussed in some detail, or you testi-

fied in some detalil.yesterday about Points 1, 2 and 3 in

o - - A Srm——————— . IR PR © L L8 S S - [ T T }T
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through Point 4 as ic is presented in this comment. And I’
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these comments. =I°m not sure, however, that we have gone

“ “

.

would like you to, if veu would, briefly summérize the

point that -- your comments wh;rh axre 7lsted under Arabic
*s

humetal 4 on page 0, 8011-Structure Intezautlon.

A

A ‘Well thexe I was ad623951ng Lhe ‘question of

s . " -,
K

whether the effects of the so;l-st*ucture 1ntcvactlou could

- Y

reduca the input motlon at xounaac*oa level as comoared with
s
the notion on Lhe £ree Zield, An& based on'the vork of"

Dy, SPeﬂ that‘appgarg in Apnendlx DLLCA presenued by the

g

appllcant, we could‘*ehch one concluszon, and Laat 18 Lhat

“k
-

if ve aasupe vertically incident waves then the effects of

<

inﬁe act*on, plus the effect. of tau, in thls case the

scatter;ng would be assoczaned only with the ‘embedment of

uhe foundation, that thoso.two effects comhined wexre not

significant, that the xssponse obtained by Professor Seed,

considering soil-sizucture Lnteract“on and cons aerlng the

tau ﬁ’xﬂct foxr wvertically incident waves was almost the same

as the one you would get froﬁléﬁéigid base analysisin which

fvou assumaed that the soil is zigid, and in whick you do not

ecnsider the reduction by tau effect,
So &he point of this comment was to -~ thare

vigre two points that I was t;ying to meke: one, the Soil-

¢“ruc ture interaction effects were not going to sighificantly

=

medify Cthe respousz of the structure, and, two, that for

e

w

v
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vertically incident yaves the tau effects would not be

w

significdnt. And I reached that conclusion based on the

‘zasultSfobtained‘bé 5&; Séad’féé‘tha.apélicént.ﬁ; . e
Mﬁ, FURBUSH: Mrs. Bowers, I would like to have
t:erfirst part of Hat ahsyg%l;éreag;?qutéﬁqbéutithe h;if-’
vay mazrk.. ~w .; L . BV m:;; RN
7 RS, BOWERS: Fine.. u e L

{Vhereupon the Reporter read from the xecoxd

B w
*

a3 reguested.) . ‘ )

) WITNESS LUCO: I made a mistake: thére, What

5

voos
N vom

in the repor: is that the comparison with: the fixed base

3

PRI - -

analysia.inclvded tie tau effect, I would have to go back

6 the original Gocument. I am not sure if that was the

s

case, But, at any zate, what I have in the repoxrt. is that

Y
. »

.

the comparison with the fixnsd base analysis included the

- ~

tan.coyrection forx horizontally propagating waves, -

"

_ BY ¥R, FLEISCHARER: : , »
oo ‘ Dr. Luco, yesterday you mentioned Dr..Seed's .

work in. xesponsz to soms of the questions about soil-structuxe

interactiod. “Was i€ this work to which you wexe referring

A {Fiitness Luco) (Ho, At the time I wrote this

zevant I knew only of nis work with vertically incident waves:

At ¢he last ACRS mz2ating, I beligve it was in Juig, he

W

=

I meant to report was the fixed base analy§157-= What. I say .

K
"

«

3
.
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indicated {hat they nad performed some additional soil~

structure intervaction studies-in ‘swhich tney included a

~ .

Ravieigh wave excitation; that is; a surface wave propagating

ﬂOrlaOA?a“ny. and the xesulis of thate- At the ACRS meeting

*

vopa Fy
wa - . « . e .

he stated that Lhnrm were sone differences benween the

ned by tnat brocedu*e and a flxed nase

¥

»

analysis. The main difference was hat add*twonal *och

of the foundation oceuxnrxed.,

[ s

So when I wrote thisg raeport I had not seen that

gecond document.. ] .

Q  There has been introduced into evidence as

Joint Intervencrs Exhibit No. 58 a reportwby:nr.,Seed a

D*.'dasmw“, and I think that it's entitled "The Analysis of

.

the Dizblo Canvon Nuclear Power Station.”

ing

nd

Soz7~s rucuur Interaction Effects during Earthquakes, for
& # 7

dave you haéd an opportunity to.examine that

document?

« .

Zaw ‘minutes ' to go ovar the conclusions of that repozt,

that's possible,

Q s tha

r:;

A, I zead it sone time ago. I would like to have a

if

the document that you were referziang to

vasrexday? I8 thal the skudy that you vere referring to

#

yestezday?

to

in which vertically inecidant waves" wexe used,

N
- .

.
e ey aeer - &0t sy s « - T L SR

¥eo, Yestexday T was reférring'to the f£irst study

e
A2 BTN
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- Q Okay.

MR, FLEISCHAKER: Mrs, Bowers; I would like to
suggest we take a short break here while Dr., Luco revieﬁs
Joint Intervenors Exhibit No. 58, IX'd like to ask him some
questions abohg the conclusions‘¥hat were re%ched.

MRS, BOWERS: It's a thick document, Qf course

it%s mostlyy charts in the back. The narrative runs fourteen

pages. So, what? ten minutes?

BY MR, FLEISCHAKER:
0 What would be an appropfiate time?
A (Witness Luco) That's fine, ten minutes,
MRS, BOWERS: Then we'll be in recess. A little
early.

MR, FLEISCHAKER: Thank you,

(Recass)
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: 1 ladelon f MRS, BOWERS: "dWe'd like to resuue. - - N
a2 mpol e . BY MR, FLEISCHAKER: . o : S
.a 34 Q. or. Iuco, I beliave you nave before you actually .
A '::.f:zo raports by Dr. sasu. One of tnam is puo&is;xed in by, P
5 Ap,_) nu....f. B3 0 anendment 50, and :.i:'s 'LL~3A, and a :;ec.o.nd L
) e » ? w e amm » .
, .6 later -Z:uuy wm_ch z.s marxed as. Jouu: Inhs:va.nor"' sxknipit
- 7 swmser 58, ' . . . o
Q » - - + . .
: ~Lat me ask you first: are the coaclusions of '
v 9 these two studies in your opianion consistent?
g A (sh.tnebv Luco) Befo-re I aanswer that questica, I.
15-f] would like. to 4o back to tne’ prev:.ous ql..esm.on “to clarz.ry one
:2 i poiat. ’ : o
K) ‘14 A -In the repori to ACRS of May 30, 1978, dealj.ng
15 with soil-structure inkteraction, I referred to two comparisons.
16’ Ore' is in Appendix Dai~3A. In .tuat compariscn tue Applicaat
‘7" owpared ux-‘. response of ‘a f£ixed base axis syhﬁna\':ric model
¢z,
© 3 with an ..nvu-~'~'nau ineinded tae tau efr.ect foxr norvzontally
. 1) P » -
;'g. propagating waves with tne response obtained by 'nr. Seed ‘for
a : ‘ !
- 50 e ‘vartically incidant waves, aand which also iacludes soil-~
< ? ; {l ~seructure interacticn.. '
2o I stats in tue regort that I-do not coasider that
Sein « " .
O ﬂ' comparison valid becausz tne structural wodel wseu in tne
P
) ,;4 i fizite slement model is ncik consistent with tnwe structural
. 14
Q/ - o5 i noal vsed. fox the Tixzd bhase axis symastric lwodel,  £ixed vasa
54 . . .
i - -
i .
3 -
¢ x Xy .
[ i N ¥ .- ‘ s
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axis syumetric aaalysis.

7
In tne report £ &lso uentioned tas cowparisons

or the rasults vresanted by vr. Seed in Appendix OLL=-38, In

- — e R

tnat appendix he usaes as input a wotion that is coasisteat
with tha‘dewmark spectrun wita no raduction fo% taa. Yhat
is *o say it has a peak accaleration of tile oxrder of .75y,
Yher he goes to a soil-structure interactioa analysis for
vertically iacidaant waves,; and tne rasults of tnat study
show that tas response of the structure includiay soil=~
étructura interaction for vertically incideat waves are not
significantly difisrent from those you would ootaian from a.
fiﬁed basa aralysis witnout tau reductioa.
e I wanktad to clarify that.
Now wayps you coulu rapeat,
Q Let me agk you one or two gquestioas about tuat.
The fixst coumparison, that is tne fixeu base with
tau efifect, as compazed to vert;eally incideat, winich includes
gsoil-structure interaction, wnich appeauices is that analysis
vrasented in? . ’
A Pardon na?
You dascribed twoe cowparisons here in awwer four,

The first one was a f£ixked base with a tau effect conpareud o

Q-

one of verticalliy iacident =- twat included vertically inci-
dent waves aad soil~structure interaction. and your coaclu-

sion was that tiaat was not a valid cowparison.

PN N T TSR % b i—— 5

s <
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i
nen3 H ; Is tna t your curreai opinioa? . '~'_¢Lj
2§ a Yes. fThe struciural models used for the == .
H » . - o . ,i: :‘
'@ 3 . - . A ¢
33 uvsed by Szed is nolt consisteat w;tn the structural uouvel
/t);. g used for tbua fixed base axis symmotrlc scudy. . N
i) - o | e N.«' : L e e T BIRS 8
‘ a8 . Q where. ;u.ﬁnat compprlson xound“‘.‘ . I
5 A The cemparison is presented.in Apgendix DLL=~3na Of .1 .

- ———

(3o}

* el

X
o

N
L1

e - b a———- s R 4

* Barthquake, Unids 1 and 2; Pacif fic Gas and Llec tric.

at
i, !
.
«

-on

ic Bvaluation for Peostulated 7.5 : dayaitude Hosyri

.

.

0:*7.&._1[ . ! ) '

* »

Now the secosd cowmparison was contdined in DLL=38, |

is tnat‘coriect?‘ ’ p o I ‘
" a2 Yes. - . " A
Q Okav.. ; ) . b
You describe that comparison as one. which had aﬁ ;
. : R e T L 1%
. Néwmark‘input plus vertically incident waves compared with ‘

w

a fixed base without kaun raduction.

control .action at tne surfece of tha 'gyround was comsistent

with the daweark spectram without tau reductica. 'WYnat was the

comparison is made witn a fiXed base wodel witu tuat sawe

Je

inpui.

craves will p

2t gy prmn €

aciion anzlysis fox vertically incideat waves in wnich the

» {ths soile~sitructurs interaction apalysis. and tie

P P

Not pracisely. ‘they have a sqil—struqture inter-

a

B

. .

U

© in this study we can see if vertically incideant

roduce a sigaificant tau effaeck, aaa we finu taat

. e e T E 3 S —; mE T Gmu t figer one wTsIYE 3y N - B N SRR L~ ws me oA e
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that’s not the case. . . - R

¢ L AP

. Tha second conclusion we may reacn from that" "

i study- 38 that.Zhe effects of interaction are also not

sigaificant.

. . - < - = am s !

. Q dhat is your opiaicn witn respect to tne coaclu-

v
s .

(2 M

sions. -0 ba drawn by the:comparison in 387
A - I - tend to ayraee with tis conclusioa tnat the

taun efifect for vertically incident waves would .08 sfiall 13 aad

S

that soil~structure intasraction affects would also be small’

given the -fact that zhh foundat;on material 1s quite nard.

N -

Q Ee“'s mova new Lo thaybaad and Lysmer report,

«

. whiech is mar}ed as Joing Intexvanors‘ Exnibid aumber 58.

* What axe the bgsic‘coaclusions o €tnat study as

you understaad them? ‘
a the £irst thing that I snould uention is tnat I .
dida't have access wo this document before itne July meetiay,

The July ACRS w=eting. Thsa document is dated July 7, 1978,

‘tno same day of that ddv’s ACRS meeting.

B .

£

»

of the sitzucturs, iaciuding the affects of soil-struchkure
interection for a Rayleiyn wave excitation. Tnat is a

JurFaca wave p:oragacz xg hoxizontally. Their coanclusion is

that‘"~ and-here I’m quotings T

ﬁ"

"Zssactialily sipilar values of response

ned foxr this gite whather the base notions

3
4]
&
O
2
i”l
4.
H

B semmetmawy - onmmm | Fam miaenran T cam - - - - < o ctser MR metipwmRs i - -

2-Bhis studv beed and Lysier analyzed tne respons
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are considered to consist of a system of vertically
propagating shear wa&es - verﬁically propagatiny
éhear and conpression anaé, or a systen of heori-
zontally propagating lRayleign waves, Aaand exce§£

for a. swall increasa in rocking whicn affscts e
Suter edges of tne foundation slab, the calculated
responsses are éssentially.similar to taose computed g
for a rigid base analysis whera the control motioas

are used directly as base excitation for tne
structure‘“ .

Erd of quote,

Now the controel motion that tney used in this
case is char&cterized by a peak acceleration of .753,.and
this is on page 2 of that document. So that corresponds to
& control motion that does not have a reduction by tau efiect.

Now we find tnat their conclusion here is nat
where you have vertically incideat snear ‘waves and waere you
have horizeomtally propagating Rayleigh waves, tne rasponse of
tae structure is essentially the same as you would have for
& struckture on a xrigid scil with an input that does not in-
clude the tau aeffect, ' -

If wea beliave in the resulis, the only conclusion
we can draw.is that ths tau effects are not siyanificant, and

that the interaction effacts are not siynificant. ‘They do

nmention tnat there is some additional rocking in tne case of







<

acmmr [ R IS

(20

AV}

v
L)
]

L)

[4}]

|\‘

.t
o

et Yoy

2T yE———

Rayleign uavu excitation,

-

Q Do you nava an opinion as to tne validiby of tue

concinsiong dravyn in tn@ repox

3,

A ~ I have aot done the calculations nyself, But

' 1 »
.

Jim general I Lend to agree wath the conclus;ons that tnare

P
. -« e

>

-willd ‘be ro significaot reduc*won by taun efxecn, aud tnat

" Rayleigh waves will inducs a larger amount of rocking.

Q Let me move to the last item that you cover in

I

vour May 30, 1978 repori to the ACRS. That’s item 5,

Saismic Risk Analysis.- I don': believe we va discussed =w

’

- questionad you about that. .

Could ycu sumnarize -vexy briefly the point that

vou'ra making there and indicate whether it is vour curceat

cpinion?
A " Whet I was trxying ©o do there 'was to ana vze ia-
dezall sows of tha limi’ icno of %he gseismic risk analysis

praesented by the Applicani. Aad in particulazr, compare the

zesulzy 0f that seiswic yisk analysis with.the studies of
Trifunac and Andersesn.

If you compars both studias you find that there
i3 & differenca by a facéox of 100 or 200 in tne probability

of aicecding an acsczlaration ©£-.75¢ ia a perxicd of 50 years.
prehebillly wad of tha oxder of 10 To 20 p*“cenu.

- -y .- - e - - SA Cmemamemea T AT S T imaE - meever o R
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So what they did was to go in dekail and find

cut tn“ -_mihatlons in &hy aaalys:s of the Ppp~"can“ and

~

uhare #nis fackor of 160 or 200 -could come £rom.,

Q Did you xeagn any conclusicns as O --
A iy comclusiotn was ﬁnat using the same data tnat
S npp‘zcznu wsed, bul covrcctlng for wbat 18y tLoughL were

-

ef;cgancze T wonld bnd up Wyth estimates of the Drobao*lxty

€ =hg same order as obtainesd by Andersom and T;ifunach
Q Wiat weze the daficiencies #halt 'you beliaved
existaed in the App%icagt‘s ana}yais’i
A .- They axe listed 4in the xeport.

The first oae was thal the Applicant txies o
3

estinata the probability of exceediny an effectiva accelera-

Ploa of .Tng, but actually uoes tne probability of exceeding
a 1.15 instrumental peak accseleration. Since I do xdot believe
in his reduction by effective éccaleraﬁion, I coa;idered
that they shounld simply lock at the piobabiéity of exczeuving
& rozk agcaleration cf .75g.

If we do that and vz use the d;kd thaz is
presanted by'tﬁe Appiicant, we find a factor of Zour.

The saecond vrokpleit T saa in thes analysis is that
‘dey wsed tha sun fcur and the gnm £iva procedurz to calculate
peak acczisyations. . In Ky view éhat intrecducss an error in
thn probablillity of tnn syder of a facto£ of tean.

Pinzlly, = looked ab th: seismicity odels used
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"and I:conc;tded “hat easily va could rlnd in. thers a facto_

- - R .

:antiné ﬁxqm-z.s to 4. . Vif’ : " i .
.h, é c A&a zhe items thal' you set fprtﬂ f'eéa unde;
;numba; £ive you¥ evnzrant opinion? - )
& o Yes.. ) ‘_i “|: ’ A
cr Q. Okeye o - e
" O . ] - < ' . .»' .

Lot me Move On aowW #o == I'w goinyg to skip the

recemmendation of 1 3/8f S o come back and cover all of tae

-~.1‘

‘o . "‘ -
eccmmanda%;cns Ak ones., ' S0 lec me nmeve on ©o the’ Hovewber 13,

1976 cenLancs £hat you gsubmitied, which are entitléd

Comments on tbe Rroposecd Sezsnmc“DeSLgn Reavaluau:on of

«
=

the Diahlo Canyon Muclear Powsr ?lant, and has bean ldentlxled

-

prcvio'-$y zn‘ﬁha record as Licensing Board Exhibﬁﬁ numbec 2;

, at '

‘ o o -
nh~qchmant pagﬂ e and I thiak thau-we have prev;ously dlscusse

»
W .= " - ;
<s

cussed in that paperz.

e

in somea asu_,l a11 of %he subjesg"Matters‘%naﬁwyou_nave dls-

et me ask tne question of wnethey the comwenis

T listed there zaproSant vour curreni opindon. dad if nck, in

wnal way’ your current opinion differxs? .
“ . . £ .
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I tions, I wanted to cover these all at once,‘hecause you made

—a-

interaction analysis should be coanducted. "This analysis will

P » .~ ‘s
~as well as pessible rocking and toxsional effects, A more

recommenaations at different points in time.

§ wxm

. . 8929

A Well, under point number 4, I was asuggesting that
a complete soil-structure interaction analysis be made, and
in the reccmmendations I state that the complete soil-gtructure

.
T T .

include auvtomatically the defraction of waves by the foundation

accurate evaiuation of the resonant frequencies appearing on.

the floor respcense spectra will also be cbtained by zhis '
spproach, ” '
Under ideal conditions I would still make the -

sare recommendation. However, —-

T Q L2t me see if I can -~ befora we get into recommenda-

m What-I wanted to direct your attention to at éﬁfs
peint were the substantive comments, and ask the question of
vhether the éubstantgve comments that are contained‘heré'pre
now youxr current opinion? | .

A Yoo,

Qe okay.
Lat's move on o the last document. The'lasé:
document: is dated October 11, 1976, and it's entitled, é§

Review of the Propesed Seismic Design Criteria for Reevaluation

of the Diablo Canyon Nuclear Power Plant," and it has been -

previonsly identified in vthe zacord as Licensing Board Exhibit

B e R BT * sams s Tmmer pnsp sz ® ¢ 3 s cwa 3
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thanber 2, Attachment Y. . , ) .

I ask you again, dire ing’ your au*entlon to the
T gubztantive comments, nhefbar the substantive coansnts than
I are t fo rth he r= represent your current opinions and, if

. L.
net, would you identify those arsas in which you've changed

your opinioms? .0 e
‘A Yes. In genezal ¢chey are still valid in my

oinion, cucspt maybe for point 3.° In there I said that the

evalLabaon of the “avsicnal response for horigsontally

*

) propogating SH waves presented by the Applicant is quite

.

crude anﬂ‘scme arrors are apparent. . .
Some of those errors have bsen cozrected° I still

believae that they are nct aceounting for uhe complete

tors bﬁﬂl inpv e that yvou would get if you assume horizontally
. ingident Waves. Also that the use of an equivalent, eccentric-

> N

ity éoes not sesm o me o be the best way of obtaining the
torsional respcnse of the struciure, bacause when you do that
'ﬂ;hen ven geb csupling beotween the. translational and torsibqal

K e ) .. oA
madas of the struckurse with £rsquency changa, and.things: get
' s LAt

cnite CCAQ*vho I{ conld be done wuch better.
Put when I wrots these ccuments, I had some ﬁﬁher

polints b més&, and thase have bean.corrected.

[}

& Lot ma a3k you npow about zhe recommeqdét@gnah'

You've madn vegommendations hera in v&wLeus places

L ]

ﬂ?‘” e Lweswaay poricd. Starking with the nout Guirent, page

Py epipet-aapr-yiy

— v

- - s - 3 smmmy - E— A cmms = Caeomr mam -
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8 of the May 30,§1978, there was a recommendation ;hat.a
.complete ghree-dimensional soil-structure interaction analysis
for verticaliy and horizontally incident shear waves be
conducted.

| There axe a set of recommendations set forth in-a
paper dated 12-8-76, and which is identified as Attachmen£'n
to tne Licensing.Board Bxhibit Number 2.

Thexre are recommendations set forth on page 3 of

" &he November 13, 1976 comments, which you briefly read ffom

and which is also identified as Attachment H.

| And then there is a first set of recommendatiéﬂs
that are set forth in the October 11, 1976 Attachment I,'page
‘10,

Let me ask vou -- these recommendations occuried
over a two-year period, and additional work wéé done -- so let
me ask you the guestion:

ﬁhat is your current view as to the recommended

analysis that would be necessary, in your view, for a valid

. reanalysis of the seismic design of the facility?

A. In essence, the recommendations that I presenéed
over that period of two years are still valid except for some
points where the work has already been done.

For instance, in the list of recommendations of
12-8-76, I inciuded some sensitivity analysis for different

values of structural damping, and some of those sensitivity

]
y N
~

s 2 — - - - ms - LT - sse mewm Ve osex
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analyses wers pe rformed. .

I also recommended soll-structure interaction . .

-

analyeis fox horisontally iancident waves and for vertically

. incident waves, . We have che two reports of Dr. Seed, and

-

alxhongh it is not exactly what’? had in mind'itrprovides‘

scmeﬂiéeé Zox wna+ hgnpans if we ‘have vertically propagaulng

*

bc

wavas and. hoxizon ta11v propagating waves.,

- The additicnal recommendaikion that I would include

™

zow wounld ke that an inelastic analysis be performed. I think

»

igls ¢he cnly realistic way of assessing the. xesponse of the

~ Bt s 5
' v

structures.

. . ny P
- ' '

*

in texns oL scz?«stzucthe znteractxon, x ng§estad

that a full three-dinensional soxl~struc?uxe znneractxon

-

nerfarmaﬂo'*I bslieve rhat that would e a ﬁery

usaful ana?j i s, pazticularly if the Applicant insists in

,' . *

-
.
]

0
2as

%
«
" (3

i zhat we have sngugh evidenca o zee that effect is not

N3

significant. Af mhat puart OF v*ev i9 accapted, a and also

N

haeed on ﬁ4a.“aAu 45 obtained bv Dr. Sead that shoaed that

i sha soil~szvucuure ina ioa effccts are not very’sigaificant

in my'mi.ﬂ 1_féel.ghat‘thay have done enough work' %0 -study

.t

L Remrme e s & 36 cemeeiss #a- C = - = o & er Emmex. Bt mame s T WD A1 T s e R NS venomsmmcmmd -

.aim;qg 2 yeductlen by Gaw efifect. On the other hand, I thin
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: H a’ Well, theze arve twoe zeductions used. The first one |
pl is :Er.?:: ¢the affactive as le?a ion, 'ﬁhe s!e'écnd is for_ .-'f.-iz‘au.
2% affack, . - B
4 "3:‘ do not ‘agres with e'itl';'e?: one. .. :

. ‘ .7 ‘ w e T e e s

o Q- . zat zﬂaask vou aboul the: kinds of studies that '
2 yog,’z:g propusiag. <l | , o ‘ B
7 i 1 . Pixs¢ of all, with zespegt. to the threé-n-dir;:ensionéf
& ,f s@ll-‘-s*wci uze interaction analysis, are. such c&alyees . T "

1 -
g : ﬁﬁ_..&‘iﬁl‘i i.e ing parfcrmed in inaus-h:y? . ) ’
EG‘ R a ‘. ¥Yes3, they aré beingpez‘fq’rm"ed."at ‘a few. p”iants.‘f o
1Y . @ - Do you. know whethe. they have been !pezfq:gmed, oz e
12 if ave being performed on nuciaar ‘power plants? | -
i3 .‘\ " Yas. " 3:
4 Q. .. . Which powax ‘plants? ] ' B
i5 2 2£ mentionad yasterdé.y o T beiié\:e~, the ?o,gi;le’ (p:hiéleai' '
ié pam... plm’c and a uapzmac‘e nuclcar pcwer plant. y Aﬁd ‘::he.r.é ‘ ’
§7- 3 @i ght be cz..h°=°s that ¥ don't know. | ’
18, ; Qa bave you poxscna'llj been :r.mo..v cl J.n cor\auct::.ng
19 " guch an-’azza?.:,sis:‘? -
20"; . A . In those wwo casos, ves., . ‘
2y il Q. The aOCC"‘ﬁ kma of analysis was an analys:.s of A
22 :' he i#glasﬁic responsze oj:':' the facility., Is such an analysis ‘
23 ‘.1 curzant -f-}’ performed in industry?
A4 5 a .I don't keileve that it is common. I believe ‘that
g ii iz can k¢ ’:31';'3. End in the ease of Diablo Canyen in my mind : |

H
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it is the cnl; viay ofFf QVLZLa?ng the responge of tue 3truct“re.

S0 vhethay it is common or not, wWwe do not have yet a commen

- - LE
.

-

Sintasicn. Thiz is z special sitnation, and I kelieve that

Q@ - wWhat-is the-basis of your opi aion. chat ‘it can be

« v . wooa .. ¢
. - £

1 deper s o F o o N ‘"' T A
A Wall, thexe are many psoplile pxepa:ed to do this
" prpe of analysis, and iF you look at the different un&varamtzes

jQ“ wili Ziad eagineexs capable of doing this gsoxrt of anal yuis.
It has been done, I bolieve, for scme elements of

. L}

I nuciea pa er plants. I have not done a linear analysis nyself !

bhut I do understond that gome computer codes are available .

-ﬂ
that na"“ans eorld e uweed,

a

I unée%stand,there—is ona piogram called MARK,
There is anokher one callad ADENA.
Q Ceuld you 2521l those, piéase?
A - M-A-R-K. A-D-EB-N-A. . '
Q Bo you kgcw o waom £hoga 9odes,belong?‘

Tz‘m no% sure. Perhaps MARK is General Blectric's,

w

Byt I'm nok guilte sure.

Q. Do you have in your mind any estimate as to the .
zmonnt Gf fima -- . :
A I have teld you, I have not perforxmed that type of

znalysic, and 4% would bae Jjusi an absolute duess.

o T just wont £0-wisar vp onhe or two peinis from youé

v
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! ¢ zegtimony of vesterday, Dr. Luco.
i
1
LA Yesterday in digecusaing the kau effect you stated

-
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N ﬁi aa iwpertant feature in youyr conclusions thal the scattering

&J, ,si a¢£fac%ien of_hiJ L 3cqu&ncy waves ‘was 1ikesly to be insignif-
&é.‘icanﬁv. .

" 7 %{ Counld vou explaia why thae depih of thgﬁémbeéient

. a§§ wenid affebt that physical pheaomsnon?

1 . v '

- o i A If you have a very deep foundation, tﬁé'pzesence of

xd" that iaﬁL sicn inte ¢he soil will scatier enezgy, or will i o

11 ) modify the motion of the ground that vou would have in ﬁhé'

i2 ehganea of ¢hat  indzusicn. And the net effsct of that is

B P LN

. : iz | that the molion of that foundation -- the twramslational
N ’ -
L RV NTE coﬂrp§3§?§"9¢¢}he notion of aha& foundation may be' ’oss,
' i54 On the othsr hand, agazn, ‘depending on the cyéé
' ;g:‘ éf excization that : you have, you input vertzcallg 1nciq§nt T
(Z‘s Shem% waves, yow can ia&uee scme zrock. - ‘;-if
s gg:;- - And the siiuation, in rougn terms, is s lﬁal&ﬁ ;o

- ’ - 1,
<.

!é. what Fen have for hezxrizontally propagating anqu..in thexe

20 the woavaz we p2o &reva?itng ho inont:ally ard 4he foﬁnéatién wasg

ny -
e

-
P

95 -5, hosminsetal. Ia hera, the wvaves aze pzeaaqa*ing vertacally and

. g . o
qgjh;y"u have & cﬁrta-n rectical dimension of the fOLndaﬁzon..’.
N dy - - . -
! .
. a1 s .
?ﬁ-%. It's the gama goxt of‘phencmsnone g :
(sl § €4 A
i - P,
25 How, thost effscts are significant ix tha s»ructurao
:x' R N ! ' MJF * ,‘
Z;:Q ave &&@piy amvedsd ‘and L8 yon have a sianifﬁcant con%.ast, or
4 i ‘ * :‘-t.
i . :
" '
1
B_' LI :. . - . ~ I..'.)‘h

cers awEr - semamiew - AR e S -pe———t = sy e I
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wal 8 ﬁ

is

i if the soil iz sofk.
1 o . L
{ s

2.1 - Buk again in Thas case wo have a hard mauczlal

2 Y amd tho swbedmert is nod lavge. So these 4wo chazactexzstics

4Gy eoxbined can lead o #he resuld that reduction by tguAeiggct
iU for vertieall y,cn~gat ng waves will ke small, as.shown by

-

R

’ @é;_£h;‘éa}zmgahmon narxogmed by Dz; Seéd.’ R o Lo |
' ‘ " " : .
7;<“2:A‘ ﬂ»w'; 3~t me ove €0 the 8ubject of dampinélﬁééask a
Q;u.éaegticn; ' LTy
'Ei‘ " ¥You have, I think, ¢he amanément DLL~9“§éntai£;d

id" in a'beck ¥hat I ¢hisk vas provided. DLL-9 is an amendment
.Y what ﬁidcnsaaa damping rabios, and yestexday you offered

2 | sors Opznacns on ¢he use of a 7 percent damping and thaf

- N . "
. .

[

13 3 maanen e of dsha that justified or may not have justified,

e ’

14" dém?ing in stzucturas. : o
i5. 1 My quasticon is: Have you reviewed this particular

i6 i} paper?

17 2 - .Yes, T Qid vead it scmstime ago.
}
' Q .. and did vou take the opinions expressed in the

e
- o

; ;
: i

50 4 data and information ln conszideration in rgaching your

20 { concau i . ' e : )

;i ' '§ ) ?es, oFf couzrsa. ‘

gz*? Q In your testtlmony szo faxr you'%e adéressed*thé‘séaff
23'2 and Aépli cant an2lysis assuming .h° ogcurzence of a 7:5

:4:‘ megnituds avent on the Hosgri fzelt wikhin 10 x-lonetersl of

*

2 ;% $8e Dizblo Canyvom oSiBa, and a corzesponding gzound motion at
it \

o T e e wes

w—— ax ‘ - S 4 S e SEeer———— | W TR
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] whetifer the Staff and Ppgllcant analysis is aaequate to

'ﬂccmonatrate the. structural “esponae, assuming tne:occur~enc°

.
N % B
| ’ FLEERE

slightly lowar value, something of the order of .69 g, ér

the site characterized bj peak accnleratlon of l.ng.

» ; < R < . :
I¢d iike you to assume the occuzzrence of 2 6.5 °
magaitudae eégéiquake on the Hosgyi: gauit within 10 kilometears

- e

of “he site, aad a % you whether jcu have an op&nzcn ag €o.

"

anle oo [ € . ws ry

of. thgt event?

@

A - Okay. If we go through the same. nrccess again,' andj -

»

" we used the UEGE Circular to estimate the uphh accelerat on,

- I believe-that for §,5 the peak acceleration is qf the qzder

3

of .9;g, oz scmething like that.

o Q.  Do:you have that in your table, Table 1 of your

-

May 30 comments, I think it 13?2 You have scme comparisons

~

"Qeuid vou take a moient and find chat?

v-

a ¥Yags., I have it. The USCC Ci cular for the 6.5

o

,,mégnittde"eaxthquake'w¢thin 10 kilometers of the fault. indicatet

o peih accelexr ﬁion’bf .90, 90 percent of g.

pe

-

. : < IZ you use Trifuhac’s correlations you get a

- .

roughly 70 p zgent of g.

" L 4
ow, still even in that case we £ind a gap that

“
[y

i3 nof 8o wigde: as before between this paak accaleraticn and -

L

the poak a2goeleration thai . Zhe structure can withstand wzthln

3

v 3
the lizear range, tho slastic vange. Aand if you take the

8937’
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:

turbine building, for instancs, it has been analyzed for a

paak acceleration at foundation level of the order of 54

pezcent of ¢. 4 '
So if we weye to use something like .7, .8 or .9

as peak acceleration f£or a 6.5 magnitude earthquake, we still

weuld have a gap there. And sinea I do believe that the

soil-gtructure interaction effect would be significant in

his cace, and that there would ke nc raduction essentially

for tau -effect, that the structure will go into the inelastic

range. - - _ . . ' ’ ‘4

“':ﬁq_analysis has bee# parformed,‘so‘l cannot
predict what's going o happen.
If you'take the containﬁent, and the containment
haé bzen analyzed for a motion pharacterized by a peak 7

acceler#éion of the order of .69,.1 believe, there the gap

“(‘

will be smaller and probaﬁly the containmeni:, under those

conditions, will not have a vaxry significant inglasgtic

“Pesponse.

-

Bui even in that caée, i think it should be I{bkedi
at very carefully, éénsidering ¢that the tau reduction sfmgiy
has not bsgen justified, just by cazafully analyzing the.!
resulis cobitained by the Applicant itself.

If I conld present my views on this withﬁut a

cuestion ~- IZ den®t know 3f it is propar or not . . .

MR. TOURRELLOTTE: XMrs. Bowers, I don't think the







' I X T
wel 11: ‘o S
' : ' vitness has raaily asniswered ths question, that was a‘skec_l‘, and
‘ .' 2’.% ' 23 ke interestdd in hkacwing whai. the answe:c is. H‘e. gave an o ] a
Q 3 2 e.ml“na ion of 1 éow he viewed t.he geperal c.rea, but w;he |
: (\ 4 , ciu\..'siﬂl.o"a ¥as very sz:ec;‘- £ic: DIG he agree oxr disagre?., that ’
N : N A ’ I o
5 the Appliqan’:.f s and S_t:afz’:‘.'s. ‘analysis was adeqguate? C
5.4 i e T ocante discern on. the basis of 195;11’:. he said . i
';"“ 7 il whether that mesns ves or nc. S i
- ) * 2 : S MRS. BOWERS: Could veou cla rify it? ’
) g ik | WITNESS LUCO: T don’t beliave‘ that was ,the . ;
iG z questi. on. The question. was if..it was adequate :Ec:r-i:he 65
§i. '»: magni ‘.uda -earthquake, and ¢hat's what I anaweéeé. . ‘
5_2" '_ v MR, TOURTELLOTTE: Well, Irlrs. Bowers, again z.'r it' .
‘ | iz i ;aeqt.a ko fox ’cra“ 5.5 eaz h,,uak- oY rot, I. 'st:.ll can’i: _jalscern "
k-D 14 i wheather he sa:‘cd=yes 0¥ 220, if it’s ade quat.e or not a.d quéée ’ -
. ;5 " fox thak; puzpose. | ‘ . 7
& i I 'undenstand that he has a range of views on y:i.t,i
17-" on the basis éf his-stanéwar, but I don‘t know whether it's
\ i8 ye's' or ro, &nd I t"x nke 5.'?; can be answeréed. yes or no. ‘
o i _m. FLEISCHAKER:. I ¢hink he answered the é‘u"eis;tz‘.;n
) £0 " directl _z.. and’ mould pzo oge “hat 't.f #r. Tourtsllotie wan ts to
i .08 ki pursee that further. that he- shou'id do that on cross-e.sam:.nation‘
. 22 1; . B I‘i..s.. BC..?BRS: Bell, but .-‘:igh’;. n‘ov} 3.et's clear. chis
; Q | ?3"?' up. - ' K |
- 24 ii Yas or no? ‘
Q) 5 1 - WITHESS LCO: Ia the first place, I don': thimk

L T e R RIS
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}}i I can answer the- question yas oz no. It's impossible fox me

> - I3 . Fi

= to G0 890,

3 «In %his case -~
i . .
% MR, FURBUSH: We'll stipulate to that, ‘aftex having

5 1 ¢aken his deposition. Ii's impogsible for him to answer ‘any

‘5 I question yes or no.

x

ax m mmwaw
a

. 7 ' {Taughter.) -
. -3 . .WITHESS LUCO: I stated clearly ~-
- 9 . MR. TOURTELLOTTR: Wait a second. o
wll 0 uR. FIEzscuaRER: Just a minute. Just a minute.
1 rva like to -~ €hat vas a Eotally inappropriate remark;'and
i2 |l T'4 like to request it be stricken from the record.
‘ - 13 i 'v MR. E”;JRBUSH: Wall, I object to having'g;}at

15 || stricken E£rom tha record. I think we will demonst;éte later
. 15‘ on thai i%4°s an entizely appropriate remark, and I think it's

' appropriate based on what we've heaxd here for the last day.

- It certainly is in the deposition. -

. ;g . . MR, FLEISCHARER: This isn't a uzestling match,
e 19 i”it'ssan»é&}ﬁdicatory-psocseaing. :

: ol #R. FURBUSH: Well, then, I hope you tréat it as

) 2% .qpého : | ,:;

on ‘3= L MzS. BOWERS: Iet's noi proceed with this~anx:

§ C\ 23 ; éz:z:thex._ . ' ¢ iy
ﬂ, 25 | %e made it vory clesr that vhile a witness may féel
’ .i) 23 . comforzable saying yaes or no, the witx;egs is certai:niy f:.::e:e
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£0 give any explenation that fcllows. If the question is

guch thot the witness feals he cannot say yes or no, then

- he should euxplain whv.

MR. FIEISCHAKER: ~ I'm not sure vhere we are.. I
hzd a motion bafore thesoara; 7
- *.  MR. TOURTELLOTTE: Wait a minute. I had the .
métighubefore the éoazd,_and - 7 |
MRS, BOWERS: And I thought we ruled om it by

.
.

asking the witness to try to say yes oxr no.

MR, FLEISCHAgERﬁ Can.I restate my queséicn, ihen?

I.don't think My, ~-
MRS, BOWBRS:s Go anead, M;. Tourtellotie.

MR, TOURTELLOTTE: Well, maybe I can gat a yeﬁ

- ox no out of this guesticon:

Do X understand Dr. Luco to mean that in the
saswar That he gave to the quastion he really wasn't saying

yas or no, that he couldn’t answer that question yes or Ao,

and that his snswoy was a qualifying answer? 'That's satisfac-

tory with me if that's what it is, but I'd kind of like to

get it cleared, instead of trying ¢o mind zead all the pﬂrties

» = - -
-

‘MR, FLEISCHAKER: I'm not sure .exactly where ia

arae. If the 2oard is going o request that I pass my‘diiect
» - a " “‘
. . [

examination and that lMr. Tocuriellotie be permitted ‘o chﬁl-

exanine ot this poing, that's cne thing. If M, Tdurtei%otte

o

]

.

(R

.J. "
1

.
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¢ ii? would likg.?a have_the ansver xefxead,rtha?:s ancthg: thingr
‘ a 2 ti In order to obtain a yes or mo answer, I cam | )
K P ' ) - ) ‘ . N - .
AR *fz ve-gtate the.question that I asked. But unless thg-Boérd is
4 % going. o iéw wula that I¢. portélletﬁe is. ¢o be given the
5 ' ogéﬁ%&dg§%§f§§"brossfggaginar I.think thakquestioné éhat‘l
6. §§kéd éééiﬁggzanss that should beransuezed. - o
v : w;iéRS. BOWERS : Well téke it ome stép at a timé.‘l
i 'é L . m ﬁr; Tauéﬁellotﬁe, €0, go back to youé poing, my.
g memcﬁy~ié»thaé éﬁat’s esaentially what the wiﬁnésé said; tﬁat
. 30, he didn't €eel ccmfortgbls saying yes or no, that héfhad £o
11 .ngvbf;n ansver gomewhexe in between. ; , .. ‘¢#f2
‘ j2 I ©Dr. Iuco, am I stating it cozzectlﬁ? a ) o
13 ; .WéTNESS LUCO:+ Could. I explain the reason for
S i4 I not baiﬁgrabié'to say yes,oﬁ’no? © - .‘ |
: 5 & ' .MRS. BOWERS: Fine. - . '
' i6 | - WITHESS LUCO: ‘okay.
;% S ;(uiw@é guestion ig: Is ?he analysis or the desién’
T s a1=qu3ﬁ~:§or the 6.8 Qagni.uﬂc aarbhquake?:
10° 1 Z:séated that the turbine building Qas analyzéd
. 29 i 5oz§a_peak aca&}eraﬁion_of .54'g¢ if we take a G.S'magﬂitude
) ‘gy'g sazkhquake, the peak gccalcxaﬁion'would be of {he order of
oy 3 #7 O “g
(z} Cag i o . . How, if taatc happens, the turbine building is
2£f‘ going #0 go beyond Lue elasiic iunge. Ho analysis‘has beeﬁ
25 pé?f*rﬁsﬂ -~ i leadd T have asct éeen any analysis -- o£~the

s s B 0 T B AP S
« W0 WATE New wen wr A b

o b

R
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»

rasponse of ¢he structura when it goes beyond the aelastic
range.
Tn -these conditions, and since I do not have a

crystal ball, I simply cannot state if the siructures will be

able to withstand that or not. 1°'d zequire that an inelastic

analysis bes maae.w'cnce the resulis are available they can

v

be icokad at, and then the decision can be taken as o whe;her

LY

. ¢he structures aze adequate or not for --that particular .

.

parthquaka,
""* . 8o it is impossible. for me to answer yes or. no
boafore that analysis ig pexformed. o . 5

. 3
-
. . .

WIS a B RMERSERMGCA S PNem mewee 1 3Y
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MR, FURBUSK: - This is the pzcblem we have,

Hrs, Bowerss I hate to interzupi. The. question is whethexr

the analysis was adeguate, notwhethex the design of the

N

seructuzres is adequate. And that was how we got into.this.

The question is-vhether the analysis is adequate;,

not whether tha=-~ : ' : .

h . MBS, BOWERS: I thought he was résponding to

that by saying he didu’t feel the analysis was complete

-

enRougne

. \ MR, FURBUSH: Complete enough?

1

.. MBRS. BOWERS: Well there wasn't the elastic

rethodology used that he feels is necessary,

-

Am T corzect? R o

-~ WITNESS LUCO: Yes, Thes analysis at the present.

time is elastic in the linear range., " And for those peak

ER i

accelezations that raange would be excseded., And no

analysis =~ I have not sSeen any analysis into the inelastic
rangs. So definitely from my point of view the analysis is

not. adequate, X

~

New the conclusion as to whether the structures

“are adeguate or act will have to wait uneil that aqélysis

"
-
“

is performed.
MR, FURBUSH: Would a free translation of Mo
L2 adeguate f£or that answex?

MRS, BCWERS: He's explained why he cannot say

Lo asmr e et s e RAER e meatevema i S E % & ammlememwe 4 mmmime & fR = wrzzas b s PR 3 te tLveswsrs kv C e
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yas or no. He feels he Qeedé additional data in ordexr to
fe2l comfortable saying either yes. or not. |

MR, FURBUSH: Thait’s just the point. You Rgow,

izts noi my position ©o he arguing with bhe Challo But

are adequate, two, whether the analysis is aﬂequate." He 'is

sayiag: I cannoi dezermine whether the structures are

1]

adaquate becausa the analysis is insufficient. The refore

the ansvex e the guestion whethezr the analysis is adeguate

is Mo, in his opinion..

WITHESS LUCO: And I stated so.

.

>

MRS. BC

TBRS: Let!s go baegk to ﬁro ?iéischékeé
for a minute, |
You objected o ¥Mr. Tourtellotte's question
whééh was really a zeguest forvclarificatiqn.
1R, FLBISCHARER: I wigk édraw all my objections,

nes. . BOWER All wight,

¥R, FISISCHAXER: Inciuvding the ‘one %o My.Furbush!

MR, TOURTELIOITE: I would appreciate it if he

MBS, BCHEES: Yon kacw, vou were kimnd of snide,

saying that Mr. ”our :ellotte was taking over, andee

HR, “OJ“““E OTeE: I feel it was a vexy appropri-

-

ats procsduze. Xi's one thaz is usually used., I addrwessed

the Chain, I did not addzese this witness., And I'm not in-they

. . . " (- oo . W M -
B e R PP e ' Warge ! St s

B e E s - werr s waimia - s B - e -
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geme of insulting eithar Mz, Pieischaker or the applicant,

and whatever else.goes on in the zoom, I don’t want o be a*

paze 0L it,

¢

MR, FLEISCHARER: ¥ell, I dida’t inzend to

-

imply that Mr. Touriellotta was making a personal attack;

rather, what I was making was a legal argument that it

vas inappropriate for him to be conducting: cross-examination

ot

Pote

n the middile of ny direct exeminaticn., And I will withdraw

my obijecticons, But I think the reoord should stand as it
.y obj . ouls

isg,
. MRS. BOWERS: Well,-and as we' said, we thought
hig zequest for clarification was very appropriate, and it

=

has Zzeguently happenaed in this procesding ds wall as others.

-

MR, TLEISCHAKER: .I have no problem,

MR, TOUSTELLOTIE: That certainly wasnit

Cross-examination by any stretceh of the imagination.

<

I weally wesent remarks like thai, whoever they come from,

N

.. MRS, BOWERS: Well, Mr. Tourtellotte, in Januazry

in the nheat of batile you said something akout lr,Fleischaker

that you regratted. Tou later apologized on the recoxd,
HR'. TOUHEE'LO’I‘EE : g\’ella ocoeo
MRS, BOWERS: UWhy -don't vou proceed?

MR, FLEISCHARDR: OCkav.

MRS, BOVEDRS:

»

-
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axaminaltion, ¥r.

break ‘now?

4

consult with ms.

and than we

2 Can

¥

MR, FLEISCHAKER:

Maybe I can f£inish up with Dr,

RS, BOWERS:
MR, FLEISCHARER

It may be

Fleisgchakex?

0. Do you want £o take a

+

g0,

v

okay.

s My, Hubbard world 1i$g to

a good time to, take a break

finish up with Dr. Luco and move right in

to Dr. Trifunse afier the brealk,

this time.

I. 3aid domething that

.
-
0

Condlitt. X

the vay he

S 4 o p————-ro—aw § S ¥

€ s - cem———— ——-— Y §

" MRS, BOWSRS: We'll ake a 10-minute break at

{Reeasa)

MRS, BOWERS:

£
.

¥

We'd iike to bedin,

MR, FLEISCHARER: After having-had. a break, if

3

have a2 graat dea

<
»

has

Lo maté

R e

vas inappropriate I

letts move O

B e e e e T e

would iiké to

' apolegize o Mr, Tourtellotie, because I certainly dida't

‘Wean o imply -that he was being non-professional in his

3
1 .0f regpzct for his ability and

conducted himself in this procesding,

<

PLEISCHAKER:

. '-.i
T would lilke to guestion you

28

as to do with the résulis cbitajined from

-

located respectively in the

ne parking Lot next to the

owane 1
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building, and the interpretations that were given in -,
Dr, Newmark's %au*onauv, chat is, Anpenuly C in. Suppiement 5,
and ask you wnether in youyr opinion the re sults that were

cbtained on those two acceleromsters and the differxence in

The spectrum that were derived f£rom the time histories in the.

high frgquency rangz2, if those xasulis are applicable to
Diabio Canyon?

A {Witness Luco) Okay., I think that the ﬁirst cne
to notice the tau effect was Professor Hausner who looked at
the strong metion records obtained in the Bollyﬁood Storaée
building for the Kezn Couﬂéy earthquake of 1952.: He observed

that ¢he motion at foundaticn lavel was,in the high frequency

poxtion was much lower than the one recorded on the free

£ield, And he advan@d the hypothesis that thls reductxon

~ vas cawvsed by an ironing of the waves by the Found“uiono

mogether with Professor Duke and oﬁhefs we
cenducted a de iled studj of the Hol;vwood Storage building
for that ea:ﬁhqua&e, and we found that the reducticdn of the
motion ét foupdation level, as coméa:ed with the free field,
could he explainad by thig scatteringmeffecifr,
) Aeturally, -we had a mathematical nodel of the

structure, the foundation and the soil, and the mathematical

model predicited reasonably well the LesultSo the obsezved

In the case of the Hollywcod Storage building t¢he

pree



-
-
IS
»
«
[

-

. .

-
-

-

.
I
«
B
'
-
B
-
>
»
.
»
)
[
.
.



* . | . " u
2o i s g t—— a6 el - . R P Ay

a
=hw 1

VRS A6

»

Py

. L Mmoo,
el capen Av. memmra N re A

-

~ e

Lm e R A S S AOAMBAE 8 Dows AR

"

“an o paie
ANt dgior e At ARV A 2 R AT~ e eichnib oS
B

ol

- wed -y ..l
I 2 fa\] b,
R T e S ot

ES )

Ut

(23]

"ead

- -

- v oy

AlC PR P YOG SIS BIAR AR T & A .. Be At e [ure s o
!
- h

weam Smimiseibem BB
o

Py a-t-ari Ay

P T DT v

8949

shear wave velotities in the soil are much, much lower than

+he ones ~~ than the shear wave velocities at Diablo

S ' -

Can bn, The average shear wave velocity in the first hundred

s

Ld

the order cf §00 to $00 feet per second at the
ﬁoliywood site: At Blablio Canyéﬂ we have somethign of the-

A -
-

ordar of, say, 3500 at foundation level,

In the Hollywood Storage buliding the foundaticn

»

onsists of o basemont and, in addition to that, you have

Q

. -

piles. Now for vezy high fLzoguancies this cémbinaéion(of
basemant plus the piles ackts .approximately as a rigid founda—.
tiég theié of considerable depth, And the effect of that
is +hat a proncunced zan effect iz cbtained.’

So theze we have a tyrical case vhere the tan
cffect occure and is due éo a combination of two factors,
cane is t¢hat the soil is sofit compared with Piablo, and that
the foundation, considexring the piles, is deaply embeddad,

Also in the case of.the Kern CSunty'earthquake
it iz possible that the seismic excitation of the site cor-

%espon@e £o Ravisigh woaves, and that could.also tend to

increase the tau effect as measurad by the translational

IZ you ccmpare that site with Diaklo then the
main differences ave that the embedmsnt is shallow in the
cnze of Diablo Canvon, the roek is much harder, and ¢hat the

seizmic exeitation will consist of mainly vertically incident

Cmin s e L ) - | vt ¢ urams - W orae e sAL L meres
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aves.

Q . Are there exanmples that would demonstrate,
exanples of structures £ailing that would demonstrate the
risks of reducing the actual levels of ground motion for
uze of values -- for use in design of a structure?

| a Well the only well documented case that I céula
thin% of corresponds to the Olive View Hdspital° There you
haye, or you had a modern reinforced concrete structure, It

was designed according to codes., I believe it was officially

open2d on Sanuary 9th, 1971, One month latexr, Februaxy S¢h,
1571, the san Fernando earthquake occurred and the structure
suffersd large permenent deformation, so large that it had
to be demolished,

'Now mayke you can use that case as a test of the
progedures tﬁat have been suggested by the Staff and the
Applicant. We know the magnitude was 6.3, If we go to the
USGS Cizcular the peak acceleration that we see in 10 kilo=-
m&ééxs wonrld be .99, If we used the Trigunac correlation
it wonld be .79, So let’s pick a value of, say, .8g for the.
6.3 magnitude earthqgualke,

Let us apply a reduction for éffective accelera-
tion of the‘same Braer as uged for Diablo Canyon, 30 percent
reduction, say. So instead of .8g you now have .56 or some=

thing 1like that, «56g, I do not recall. the exact ‘dimensions

of the hospital, but in plan they were quite- laxrge. So we

P me s ammasrmeman we R SRS I wEIE e | A ————— A i raa pes-wew - - e mammrrwmicxdT 3 u 3 o oeer e
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will have @ tau effect, So. instead of ,56g let’s. reduce it

, sciwe more o mavbe .4g because of tau effect.

Now what would happen if we analyzed the L

structure in the linear range for a .49? ' Even hetter, what

’? happans if we analyvze that structure in the inelastic range

«

Well this has been done by Bertero and associ-

n

ates. They found thar 1f they put an input motion at founda—~

.

"tion level of the order of .4g the calculated permanent

deformaticn of the stxucture would be 5 inches, I believe,

The actual deformazion of the structure was 30 inches as

v

gucted i that paper,
S0 there you have a claar example of if you

apply this procedura of reducting by an effective accelera=

L4 "

tion, educing by a tau exzect that is not justifled, you.

nay end vp-with a xesull that doas not agree with the
obgervations.

If you taka £hat same hospital and you say,

-

Pe‘l let? 5 forgst abont the cau, lat's $orgen about the

. pg
effactive acceleration, compute the response for @89 and do

.

an inelastic analysis, again Bertero has done that. And what

thoy £ind ig, “they predict a permanent ae¢o*mation of 20

haar™14

inch2g, That’s gatting clogse to the oossrved value, but it

AY

iz still falling shori.

So T think there you have a well documented case.

o
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Bertexre Eza-'s writier zeveral papers on the response of the

...i.%*ucv.u.ce where this procedure simply dc:esn ‘WO The
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g H  structure is within 10 kilomstews of the fault; the founda- N
h‘, ¢
.o r" . LR - ' - - - .
4 tior material ~- I do unof xecall the exact values, out it 7
.. 5|l J probably s Ao not: hafder thaa“the one you have at Diablo,
l_ g |l it's prébably softer. T H |
- 7 So. in that particular case I £ind %:ha.s com'olene .
g il pPrégess roi adequata. . .
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4 L. LT e
2 Madelon i HR. PLEISCHAUER: I belisve that concludes my .
Ql;:’s MRS 18 H: . * .- e
5 webi 931 dizect exanination of Dy, Duce; and T would like 4o move on o
‘ i :

O I - o S STean " ) ; )
.. St Ry BRAECREU, -

B .
——— - -

(\ e #RS. SOWERS: ALl zight. *
P ‘ '

oy aw

3 .
' 5 ¥ow ell us whal documents yow'xs doing o bas
6} Telarziag to. . . _
7y MR, FTLEISCHAKER: Bxcuse ne, _

5 Whaz I asglacied 2o 4o a2nd whalt I nwed o do is

o

i o T wonld like 40 move into ovidereca the documants “hak have baen

s previcusly ldontified as Licsusiang Boaxd exhibits, -attachmants
i} B LI Y ) * - .

iz . . MRS, BCGHERS: 3B ig alzeady i:c.. You offerad that

13 vastarday., .

D sl MR.  FLBISCHAXER: C, H, and I. A
8 " ¥RS. BOWERS: Mx. Tourksliotie, Soard Exhibit
75 4 Sumber 2-0. ~H, and «I aze aow baing offe;ed in evidencs.

37 R, TOURITILOYTD: I doa'd have any cohjachicon.

-t

iR, NOWZON3 No objaciion.

13 ¥rg, Bowero, #he Zoason we were going to have tha

L e

on ALzevs exorination oF Holl Dra. LGoo and Trifurac bafore

AN o

crossgmatamination was go that tha othar paritias would havs

-
1}
[ Y

e o 1 ———

zz 2% cpporluizy o prepave hoelir cross-onaminabicn: acw having
:‘g L} & qa Yo e &g ot men e o N

h ~g2 4 ¥ocolvod 2y Ses@livony fnom these two peoplez prior £o the
&

. o i Raorind.
LRy g;

L | R iz, Fraischenoe d4¢ noi abake so, bui it was
; | -
ot |
i
i -

il ‘
t

B e L T < w — — ————r e p . 1 A an g, i—— EfTR [y - e A - ——— {1
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impiied that hoth of ihosa diveck axaminations would take

placs vestexdey, 80 that wae would have last avening, and

£
?
2
&
g
9
(2]
&

@ premisa on which we schedulad. Ve wonld prefaxr:
to do ¢hs crosseexamination of Dr. Luco aow, bacause I.

sugpect that hat will taks psrchaps a larde part of the-day,

and it mey well allow for Dz. Prifunac, thea; £5 do his

Qiract lave this afianncon so that wa do have an opporiuniby

/

We did have the opporituniiy Lo prepaxs for most
of Dz. Luco’s ;ast aveninde.

MRS, BOWERS: Well, I’1l check with the other
pazties. As you kaow,'ﬁhis was “he Board®s prafqrénce

yastazday.

»

P M e ER s st g

MR, NORTOM: ‘Well, buk we %“hought wa ‘could geb

.

bodh of them in vestazday. We had zo idea that tée diract

- would ¢cka as loag as iw did. b

&

HNES. BCHWERS: UWall, 1ot me take ca¥s of some
unfinished businags first.
Docuwrents ¢hiat hava bsan idantifigd'as Boaxd
Exhibiﬁ numher 2-C, =%, and ~H ara accaptad in evidenca.
“{Wnexaupon, “ha documsnts
. ) praviocusly maxked as
Board Exhibit 2-¢, 2~I, and
2= wayra ggceived iz evidenc

MR, FLBISCHAXER: Thank you.

L T L s - - T mE e sessae | st mpwwes b - wa
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aboui %2his -spggestica?

. 3%

: Mr. Fleischaker?

MR, FLOISOHANER: L zegraet thet Dr. Trifunac is
v going 4o ba -.‘az.c.; ¢*01..m£::n..~ oacau...w hai’s what it locks lika.
l! , . , : . v« - En L ow
«; 4

- ) .

gg I don’e hava 2 cb;}sac‘»:.:.oa.

1] <

1 ", . L
{z ¥ . . MRS, BO?E S:  MNr. “ou*me’lo vie? }
i -, . * . s
1y

i MR, .TOURE’ELI;O‘..'EE: I don't zeall iy see wha. tima
i

R ' L3 -

B Rdveniegs it gained bacaugsa ~-~ I don'd have any cb-za ziom,

! : T

P
.
A ' » <

bub, von hnow,if vou wake Dy, Trifunac’s direct now or yvou

gaka Dy, Prifunacts divact later on, it doasn’s make a whole.
3ok of difference.. o R SRIETS

-

MRS. BOWBRS: No, I don'i. think it will make a-

'”&&C\.o - . :

'mi. TOURTELLOTTE: I&'s going ©o taks the same

~

ancunk. 0‘?’ #ime althsy todsy or tomozrow. And. I did have

soma ~‘3330a¢1rn £rom Mr. Plaischakar ak the break thai

Trif funae we:..ld ot vaka as ’t.ons' as Luco.

».
-

DO "
 thet meaod.

I don’fz- kanow vhat

. i5 m S
Lo 10 ".MR. FLBISCHAKER: -I would hope Zhat would be the
) 26t coca.
N :, .
: 25 Bui I don'é have any objaction; whichever wvay the
"o ;, Boazd wonls €o Fo.
C ~,:-r.§;" HRS, BOWBRS: UWell, time~wise Ifnm sure _goxx’va
. - ;i - .
ey 3T wighi. Bu‘?:. we juss falh 1w wouldd ba a mors osd 2rly record
. ) R ' .
- B
Q/ - . oex 4 Re folior tha gowmal ‘priucdvre of i,z.:s diract and tbcn Zha
, L
- .
Va L3
i
L
L :
i .
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czoss»axaminatian.

But: thore was a spacial - ik seemad there was a
; spacial circumgzaace ‘yasterday thaa o longar exists, So°

cuy preferensa is 0 go alead with nhe cxoss~eramlaation of

’

-~
.

MR. TOURZELLOTTE: Thers is opne othsr considsra=-
tion that having gone through Dx.-Luco'sgtransczipt last
aight, if indead we have cross—examiaatlioz of Dr. -Luco and
Zhat: Laste for ¢ha rest of ¢hs day, ve really wou't have any
tima to undexstand what it is that wa have to cz&Ss-
aranine D¥. Trifuanac aboub uneil tomarxow, and aftar ha gats
thvough with his divecﬁ caga, which may pose soma kind of a
: burdea. It would pose a burden oa ma, not tha® ie's insuy=-
nountable, btteess’ .

MRS, BOWSBRS: Mxr. Noriton?

¥R, NORTON3: Weil, I guess maybe I'm too much of

an opkinist. I thoughi wa.could finish with Dr, Luco faixly

eaxly this aftarnoss, but pesheps not. Aaad what Mr.

B » =

neb,
w0

> b3 N.
N O

R

0y
ad

N
o

® 5o o A

Teu;telzctta sgyé‘is coxzack, if we got to the point: where
i% was Live o'clock and we were still crosse—sxamining pre
Iuco then we would be faced Lomorzow with raequesting soms
tima ‘afior Die Trifunac Zastified to sit dcwnﬂwiéh ouxr
consulianis and discuse what he said. )

I just assuned we ¢ould fipish Dy, Luco prior to

that, But again, I deca’t kacw how long ¢he Staff is goiag to
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given., I doafi have a_ problem witn that.

. hat I an gozcaznad aboui.ls the possibility

39 ¢haty ¢hare can bs*cxcssvexamination of nis Airzch Lasitie

nooVe 2And mayhe ws counld.work il oud by putiing on his

ia Dr. Ived’s cxoss~examineibion so that wa cal complede “tiem

" bekh Somoznct.

.

'y

%o leave afsr Lomorrow. And perhaps if either the Staff . or

b2

- tha App

1€ neccosary in ordey 4o obkain Dr. Trifunac's dixsci, and

.
[

that vould'glve %he Applicant and the Staff ¢ime over the

"~

4q Ji- @veniag €0 examiece it.

rena

R B B ST M Wk 47 P WP w N e SDpw
P

>

2 hodgeepedge, 3Topping swess Lo put ca the direck,

oy

D R L IR cmie w - emrweis CER A 13 e a ieeemew st P - . RN —"—

1

! .o ” .
i taka with Dz. ZLueo.

it . . o

H : ‘
s HR, FLEISCBARER: Can I "make & ==
2. - - e . .
ﬁ MRS, BOWERS: Ya don't have a siveng position oa
¢ this one way or she other. 2And sona of the hings you've

" boan sayisg, of course, maks somz 9Sansa.
R : " MR, FLBISCHAKER: I cGon’t hava any problem with.
ha = X 4hink 4%z oueaptional that the paziles wourld get
¥ acme addinicnal time %o comsidar the taestimony after if's

© Tthat Dr. Trifuhac might have to come back afier the wackeand

diract ¢he latier part of the day regardliess of where we'are

L I moan iy considarxaiicon, having #allked %o both of

. them akeuld. ¢helzr acheduiiag, ls thal dhey. both be parmitied

Jeant have ax objachion: we can stop crodgwaxamination

MRS, ZOUBRS: ¥0ll, 4nal gounds e 1itide bit like

»
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. We #aiank, considaring all circgmstgncés,‘that
it wouid be betiter o go ahead with Dr. Trifunac’s direct
rzight now.
MR, FLIISCHAKEBR: Okay.
HR. TOURTELLOTIE: Bafors we do that, I wanted
o raise one point jusit o clarify the record and, maks sura
ot I didn*e leave tho vrong impraession jc tarday. |
At paga 8881 w-
MRS, BOWBRS: Wait a miniie.
{Pauss.} . ” "
QRS. BOWERS: - Ckayo
MR, '.rounm_;m,omr ~= 8861 at lines l3qé;.ctua.lly ’
th?ough 15 ig all I'm inf erasced in, lr. Flazschakar stated
that - he. would ofZar Dr. Luco as an expert in the arsa of
civil é#gineexiag and éeismic design of nuc pcwex plants.

“am sLbsaquen% o that 4¢ime Mx., Furbush said that ha had

© RO problem.wiﬁh his resumé, which is all xight. And thepn I

gtated that I hava no objections <0 his qualif'&atioas.

*
.

"
s

T+ And T wanked to make cexrtain that thalk wvasn'e

¥

in erpxateﬂ as an a"centaaca of the fact that Dr, Luco is

© ia £faet an euperz in ze’sm“c dasiga oz nuclesr pOWer plants.

Ya'vé accspiing -~ the word “gualifications® Was referring %o
ig zgsuma, ;just as M@, Ferbush was more precise and referrad
2o his zasum .

“

Butt I Qida'y want aeavm tha imprssszen in the

- - s wgees Smmpwesiw | Y€ TOT AR T B T imw At e A D AR -
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of seisnmic dssign 0f muclaayr power plants.

MRS, ZOWERS: ©iag.

" racord that we may ot challengz Wis experiise in the arsa

He, Fieischakex, do you want £o go ahead? Is

Dr. Prifunac. Des

y?

.
-

Ara you going ¢o identify documants £irse?

MR, FLEISCHAKER: Tha dccunsniss. that Dr, Trifunac

had wzilttan for the ACRS, Vs can go ahsad and do that if you°q

ZOHET.

MRS, BOVWERS: _Fiua.
MR, FLBISCHAKER: Okay.
~ BY MR. PLEISCHAKER:
Q Couid you sitais your fuil name foxr tﬁa recozd,
plhasa?
A {(Witness frifunac}w‘My nama is M. D. Trifunac.

Q Qk&y .

Dxe. Trifunac, youlva tertified in proceadings

vafore, and I Lake if thal you undsrstand youlze under oath

nd vhat you'lre saying is baeing recorded, so that if you could

- stava eunliicitly vour apswars Lo tha questions and not simply

. . .
sod your hoad yes or no it would be batisxr forxr the racoxd,.

Tha fizst businass vhaz T #hink we’d like to take

gaze of iz to i&en?ify for purposes of tho racord the documants

thal vou subnitlcd as 2 ceoansuliant wo ¢hs ACRS,

Buk flrse lal ma ask yous

¥r wEEsaome Eemmm-e sas

.
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You did serve as a  consultan® to the ACRS ia that

cormmitiaals zeviaw of the secismic dasign c¢f Diablo Nuclear

s
>

Power Piank, is thak-correcl? -

o ——— 3t 5, — " =5y

v

A | Yes,

Q e Okay.

2nd in ﬁha‘couksé<offthat;conéulting you_submitte&lﬁ .

gone written meterials, documanis, to the ACRS,is that corxrect?|

A “ Xasg, X did.
Q  Okaye.
L have copies of documants ¢hat have been prev-

iouzly'ﬁarkad, aad I would like to show you what these arxe to’

vaxify that thasa are thae same documents that you submitted o

the ACRS.

s e

' MR¢<ELE;SCH£KER:J Mrs. Bowazeg, all of thésa
doéuﬁants Ehat I am about to give to the wiéngsseé, we have
axira copiesfhare for Couzsel and %he Boaxd if they aeed
copies of them. I'11l identify them shortly.

) , Thera vag cne exchangs 6f documz2nts wa would like
+o make. That is Atzachment A €0 Licansing Board Exhibi
aumbar 2 is Dr., Rzrifunac?s curriculum vitas. This is an old
cuzricuium vizaa, and X heve an update hare. And what I
wouldf;ika to do is substituta tha mors rscent curriculun vitae
for the oldar versiocn. And I havae copias of thae newer docunant

haza, or €ths newar curriculum vitas,

MRS, BOWERS: You have a copy of this old ona in

S matEE A s Aire T AR RN ) Asmdewaena ] 5 S Amies - £ C e ommeEeswity 1




bl



0 $ L

" &o ACES, "

" Saizmd

" daked Apzil

she '&hii;g chal was submnitted lazt Auéus%. .

MR. FLEISCHARER: I'm giving ¢three copies of the

Ed

sewer cuzzicelum vitas to ¢he Reporias.

iDistributizg. docurents.)

BY MR, FLEISCHAKER: — D
Qf Ok&y., ’ ' ! ‘ . :" Nt s Tl f- >

»

The purpose of ¢his is ¢o verify kel $he documecuts

wo hove in 4he Tecozd ara Ghe same as the ones you submitbed
‘ o
The firet 45 a docimest entitled Ccmzzta on
Dezign Lovals Sof Diablo cényoa ki'te; ey '(.{alifomia,
o 3878, oad %hat has baaa pzaviév.al’f"idar}wd as
Ioieu.zsing Boaxd Zshibitc 2, ALd aohmaa*' D, -~ '

zou hava a copv' of '&:ha“.uzs \.ha?:. '&'.ha sama as ths

-

- documen®: you subnitied !.o tho ACRS?

3.": {Wivzass Tzifunae) Yes, it is.
Q Czay.
A seconé © doounoal is datad e wvoll, i:hére is a
- Juze 12 coves Ra::-.-?;ar fizom Mz Mcl(:!.az.e;) o Mz. 'S.i,m‘ss;, .and a

1@&:’;@&: Lxom you, dabad June 8, 1973, to lr. b‘cxixi'ley azd

’ ..m:"ca..._:‘.mg soma sablas, abom": fivez or six pagaa 0f cablos.

raviously bean a,dﬂm;i ied as i.ieansiag Board Exhibit
piayr 2¢F, Attachrmant F.

Is ¢hat Che some as the decument that you submiized

- €0 ACRS? _ .

4 erersens o > g - a e r——— oe 1 aiwen Ry arnmewin 3t E
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A Yag, i% is.
- Q Oray.

Ths &Lzzd docuneat I would 1ike jou e“amimm
is one cntitled CQ”ﬂanhs ‘on SAM=V Procadura fox Eatamatang
- ‘Razthigquake ¢4c@lexataoas by M. D, Trifunac, wluh app&ndicaa
~ A through D. AaAnd tha® has beom provicusly idaatiféad as.
h&ic&naing Boaxrd Bxhibiz aumbazr 2, Atiachmont B
Iz thet ¢the game decument that you submittad to
“ff - RCRS? o
A |  Yes, it is. | : :Z" "

Q A fucther documend is entitled Umifozm Rigk
Akgolute Accelavation Spasitra Zox Diablo Canybd'siﬁs,

Cdllforaiay, by J. G. Aadozacn apd M. De. T%;fuﬁaﬁg datad
Seoanhar 30, 1976. awnd that pzeviocusly has bean idextified
' as Licansing Bocaxd Exhibit numbes 2, Attachmant ‘_a'.i,

. © I that the sams decunsnd that you submitied o

KCNS8? ' . -
A {ag. T
Q A ¢hs fizal dosuman® submitiad to ACRS o= no,
SEBBR Lo ' .

Thexs &ze razlly wo documands hers. ' Ons is

| Aated Dacembazr 7, 1876, eantitled Recommandaticns by
Dz.v&xifuaac. Thatt’s & twormpagas documsnt. 2Znd the sacond
dacument is catitied Coomants and Racommendatidns éox tha

| Pzoposed Seismic Dasign Crilarix for the Reavaluation of

59 mew esmm . - 4% o s e o T T R - 5 et semnEn mwsm-E3cfes e
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Diabisn Canyod Sitim, by M. D. Trifunac, d&&a&vﬂqvemb@r.llgg19?6;:

Those o docunents have bosn marksd as Licapsing Beard

o aem L, N .
. . B
‘ - L3

Exbibié wiuﬁha? 2, Atbachmand G.
ors those two documanis. submitead by yom'to ACRS?
A iag. A - s

. Q Ckay. oy R

¥ow your 2iso hava before you: & curriculum vitas

Ffor Mihailo Do, ©rifunac, Is that your cuzrrent curriculum

-
-

vitna? ‘ ’ ,
A - Yas,, ’
Q' Okay. ’ ‘ s

“AMR. FLEISCHEARAR: " I'm -pot sure ‘how the bast way to-f

MRS, BOYWERS: Well, is it =~ is your purpose %o

stbgaituts it for what had bean previously marXed Board

-

Exhibi® 27 , " :

MR, FLEISCHATER: Thails corzect. This is an

-

vpdata, simply sn updado,

MRS, BOWERS: ILat nme check with tha othar parties,

*

Mr, Tourtalichis, ;t's.bs@n suggese?d that an
uzdatad version ba substitubed for what had bean proviously
subnivted for.Qualzﬁications, for resumg.

MR, ZOURTELLOITES X hava no ébject;onql

.

MRS, BOWERS: My, Nortea? @ ¢ ‘

B e L ca . mee oa & e = =






,, i
i . mebld 1 ﬂ MR, NORTQN: No chjection, - . .
ﬁ ’ ; 2 3:1 HRS,. BGWQRS: I's‘e:'ils vkat youfv&a nanded aut this
O 2 =§ morning as the npdaisd versicn of 3)3;:.- Teifunacts :cess?.u_m.'will
O b ;; RGT ka, x;:,hexn, Beand Bxhidbil A ~e Boaxd Exhibit 2=%, Attachmant |
LR W i . . '
; . - -
‘5 “ . e {Whereupons. ha. dogument. " -.
&l ’ seferred Lo qwe;‘s marked as
- ’ ] : .
& ; - | <o . . Boazd Buhibit'2~A fox
- T .
- < *é‘ ! idandificaticnd
so '~ BY MR, PLEISCHARER: ;
ITh Q' Dz. Prifvnac, bafors wa gel into tha subsianca
- ;! T of yox;z:«tés&immy, T ha%a.alfwd' datzeduciory qussc;ioas I
Q} ig ? would 1ila So ask you.
(_ 34 o . - First of all, foxr the raecord, :axé you haze:==
| ig il yow've bass issusd a subpoowna, haven't vou, datandiag that
“ ' C;L yeu appaay and Lestify at ¢his prosceding? ‘
e A {Uiznegs Tsifunac) Yep, I hava.
N i | 1iR. HORDCN: ZBzouss 12d. - )
3 ,Q . - Z'a zonzy, I'a si;i.l.l- bagx o the c?:eémts. kY
* 20 || thoughy the £izat itom you identified was an OGtobor '78
- 5 ‘ do&*mn’c.-, and I _ ‘S;osﬁ.i; heva such a documonte I have. an Apxril
e 10378 Rosument, and T dca’® hmow uhethor I m:{shaaid or you
C‘ 2o i minopoks or Af thozs oze ixzdsad@ o documanis,.
' v ey E ¥R, FIUISCHAKER: . zfm a.'o% auzg, -but. X inbanded o
‘ @ _‘i sey Rowil, 197%. ‘
| A ,
: 5 '
“ K ” '
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§( . 8965.
i )
it ‘ ' :
TP PR > ; - £ have '
wzol3 oy MR, NORZON: Okay. Then we don't have a prcblem.
.‘;-; '.. N H ' ‘o
?31 ¥R, FLBEISCHA¥ER: Chay,
!..
.3 =§ ) #R, MORZON: 2And thal was Boaxd 2D,
A MR, FPLEISCHAKER: Corrach. :
2 o MR, HORTON: Okdye - . -. '
-~ i S FUEAN ..
o ' BY ¥R, FLEISCHAXER: )
{ : 7 - = l °
A Q. fad you pzeviously bhaeh contacited by partias o
i ] . .
# l L) w - 7 >
@i the procesding and Yequested whether you would esiify willing-
) 1
i ) ) '
o i iy ab.this procesding?
i ) .

> rmm

R e R I Uy Py

By UG AR BB e TP AN £ XA area s WA St 8
"

-

sl s

ooy
b

- a2 . {Witness Trifunac) I was.

ERI ¢ . And’ ccuid you indicata by vwhom you vera contacted

and eppzoximately when? t
A I'wvas contacled by you sone time ago £0 .testify

on behalf of Imtorvenors: and I rajecked thas invitations

o] Do vou "sct:;:‘a.‘.‘!. ar p;:o::ima'l:aly zhe difs of that?
A Moza then six monihs ago. I really don's ramsmléez:i
pragisely whan ;&:ha'&'._wazs. ’
0 ' We:-:‘eagyczz‘can;hm&ad again iz December of Javuazy

?)
:;.:
O
L ]

Yhat: waza your roascne £or not wishihg to appeaz

.
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1. which weook place during various- commifise aid subéommiidias

- w -
. racach s mrw e
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= 'l- . . .
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[P ety

o e M -ameam A 0w ees
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- Anx s

naskings or:..-' tha - ACRS, vhera L ceoasuld with Eham on zm; vVigWse
&3{5& I a1y i’;a..,.., I alrzoady paxiliclipazed in the case o the
soxbend dhat wouid pob allow ms &o 9&i;icipata in any othes
foxrm. . - | .

K 0 Ttd 2ake &o dizect your agtentiog briei‘ iy o ,zour
~gunrizulun vitoe,  and ook yor R0 sz.urmm"l, 4o b*z.ef iy youx

voaticzaal supaviencs m.*e:&z paric v_}ax zaferchés Lo your
¥xodnisg In earihkquake e,nc‘.h;mazing. S

A X havs a u}nlamaa@ aagingaring deg'fss £xonm '&’he
mz:i.varsiéy of Balgrado i;z' 3.955. This dagxea _m'p:';‘esemts;
eivil émgiz’:ae'z'ing dagres Jith Q.mg&lzésis on 'é’éfﬁé'}ni:ral design

snd ~—-*-L.c‘2?.uxa., chaazy

I hovas o Magtaezs c'? Science d@gz:eé “£¥om Priacalon

d LR}

TUaivorsity ia. 1966. Mad thei degres zefldeis' my work at
Pz‘imcsz‘”a“ 73:';21;.&;:3.2. 7 in o.m@,z::-,w:a::e«e.l meihods iR dhcll structuzes

I hava R Gocltorate degres from. Califoraia
Iastitnte of Tachuoleogy ia 1969 in the azcas of Sivil '

spginaeriag agd gw;hyaiea. That dagrea zé.flsdﬁé'my

graduate work ie ¥he . 2usas cr soisy gv and aart;hquaka

ERS. BOEIRS: JSust @ mipulz, .
Yz, Howcha®B, vou®zs in the bichk #6¥., Can you

v, L) LI L - ) L .'-;'
REAT who wvivhosy? !

. * . = Wa,
L - N LT .
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Tra - MR.. HANCHETY: Yes, maam, C

o MRS, BCWEBRS: Fins. ’
1 - ° b
$

't ‘You sae, the speakers are faclag #hakway. and X
g VR

"4 - ghimk that’s why thoy?za dotiing I x,..
o ‘ ]

’ S S © BY ¥R, FLEISCHAKSR:

2. .’
gl Q@ . Since recaiving your Ph.D. degreg “in 1969 from

% W -celifornia Indtiiuia of Tachrology, have yoR 5563 smployed

el 43 tozching at vaiveseities? creL e

779';!‘ EEN {Wiknassa Trifunac) szes,,x ha.v'a:é?:‘-'f'f"f .
"?‘ | Y. @ .- coula you - brisfly swumazize ycu‘,if"ggngg
43| euperience to data? . ST

Swl s B I taught briefly at Columbia Uziversity ia the

Y
- a¥ons of golumology and sazthguake enginesringd 3 faught at
:ééiifomia Iustituts of '&’a:;hrzb&ogé fbl\: sav,‘,é_sr'.‘aﬁ.' x‘eaxs in the
m.:;as of sz ahquake; eagineszing, mparimm rf.agheds in
cuvil ongi.rm:mgo and dyvnanics of swuctuz:aso I hava taugb?;
~oab dhe szivami r OF SQuih@m California su.bjacﬁ:a tha.t deal
Ag . w*:,h aazi:hquake englzrearing, salsuology as app:i.z.e.d o
39 HE aaz*khcpaa}:a asngineoring, sfaae'.:lca and dynamics aﬁg ‘under-
!".e"' " 'gxaduate cou:ses, msihods of applisd ma‘khsmtic “in  graduaia

'(‘-

2405 courges, and a mukor of related similar ah;?gyiﬁas-.

5e e 7 @ Znd jour presaal arplovmandt is as a..acoiatg
?—3 ‘. profesgor of civil engimes:!.zza 2% the Untve:sity‘of Southarn
= e e &g
! (3 L) ’ » ’
S Caiiforuin, is Znat cezzect?
L
oeH .
i H
e §i - ] .
k1]
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Q Dr. Trifunze, have you doaa. any coga‘gx}.;_l,gipg wo.rk
sines?
‘ : A Yasa

0 Wall, could you siale what caizsu!,ihi‘;;g woxk yeu'va .,
dona, 1 any? '

A. Yes, I hav:a dena i%.

Q . And have vou consuliad for mdustxym any J:espe.cte?

A Yes,; I Roavee :

Q Could you Iindiceds o us what the nature of “hat
consuliing work nas baw; ove;r:‘“whz;t; pariod of timg?

A  If has been ovaer ¢the pariod of &ima of savaral

- yaers. And tha natura of that work has beean €0 introduca
ressarch resalte in englacering practica to zadude typically
uaiverszity research ianto a fox.'n; vhare it is féa._di'ly applicablé ——

* ¢ arginesring problam"eim} whara it is a.céas‘sib‘ilé. to
enginnoring level of voutine desiga. )

Q For how iozg have you baan copsuliting to ACRS?
)3 I believa fxomw either 1970 oz ‘?'7:"!.'0 _: I don'®
zemambar ¢ha stacting data.. ’
. Q anad wk;a'iz has basn ‘&iw- aature of yo;iz responsibilit-
" los as a consulitant o ACRS? . |

i A I heve besn iavited by ACRS ‘o paséidipats in

" ¢f spacialiy. Aad I hove reviewed in that course a pumber of

| nucloax powse plactz in ¢his country. And'I hava commantad on

- T M samipEe ¥ X prw 2 w B e o Tt Ce e, - 5 e A e = r e w







mppl? 1

-4~ &;ﬁau daalt .7:!.{:11 gao. ogimu. sonsidarations as 5 rwhethar this

| B3 gaizmic issues associated with that. And I,;have vaxticipatsd

_ atm.'*hu*a intsraction, and dyramic analysis &9 ‘EiGma axtant,

P, . == P oo oo T D s sake

8969

saianmic is sum r2lating to dssign of thesa p..asts.
. Q Do you hava in your mind ths numher of t:.mas -
cr tha number of plants that you revicwed for ACRS?

a &‘hs aunbsz is somswhers beltwean aa.l:c a dozea and

8 dozald. I.-}; cmul.d k2 aiiﬁicult now o g:.ve ycu \'cha precise
. aunheze e

-
. s
.

Q Whan did you pogin youxr consul-&iné ‘Work ©o ACRS

ia. 183 zovigy of iha zoiskic design of 4he D“.abla Canyon

L

Nuclear Power Pland? S

Y

A Again, I zeally Sonts cemnarber :pxa,’c':é'é;aly, bhut

‘1‘.‘. was at tha ¢imo vhen tt;a Eesgri fault was Qid‘é‘ussed and
© brougitt £o evarybody’s attention, My rough as%mfate . would
be four, maybe five yours ago, sorathing q;;‘tifa;ig':ordsr.

B Q and could you briefly describe i'.he hg'z:ure of your
"&xc%ivi"cias. ns tasks that you vndertook as a f:g.sisultant o
!37,55.03.3 during ¢the last four o2 five years? SERRY S ‘

A Wall, I pariicipated in numzro’us! prasaa’c.ati
e u.’ault is c.ca:!.ve or no%. Then considazations thta": followed as
€0 how big 2 magniduds thaz favlié mioht gaaexau, a variety

n

»ghzoughout mest of tha haaringa that dealt with mginaaxing

e

-reeenta -—...-—-—“

v duwplications o.E Shat a.zw.lyzis aad quesaions that ‘dealt with

'doz:wax:iozz of approgslate levels of ground m%mn, 30il~

. A -i
»

R &







oo as s e

[}
7 ..
34
s
25
sl
°t
”
3
§im
i¥4
- i8
. 12
r -
20
-
27
»
I
22
e

i wom B EawaEts o SBe =n

»
.

s i £

PVt P PR

.
o L

—on ek Asaw e

-

8970

Q . Durlsg eha covxss of ghat zaview, whad matexials,
whal sabmiss}: ons bj Apnz.icami'. and by Si:...f.q. did you pmsonally
ZVicy? ' J

A A very largse. amount. I ¥eally canxod \‘:alll :}Mour
agsh one oy pama oF xeferen&a,‘ Buz I have reviawed probablyx
mose oF tha deduments that m.:i.ata,, to ﬂq;smic.desién of the
plant, ‘ | |

Q Do won racoll spacifiically whather you had tha “

LRporE @iﬁ? yils] @'cw.\.a,u t‘;ha oo Dy, Novmark®s *‘at..oxaa..e which is

sot foxth in AppendixX B £o Supplexart 5 of the Safety

Bvaluvaticn Ropozid? ', T
a Z baliava I have saviawaed ithafk. Ce-
Q and did you have ap opportunity’ to raviaw

Amandozn? 50 of {:lw_xeanalgsi.s of Zhe adequacy of tho design

" of e facility for postulated 7.5 maganibuds “‘e’a“ﬁﬁ-.'hqua}:e and

L L Y

ha a“%@hman 9 ; ¢he appandiccs fo thau?

A - I have zoviswad a goed part of +hat, and I have

~roviewad quite a fay attachments. X don't balidva I had

an opportunity o go through the whola material.
@ . 28 2 reswlt of %he work that youva dons for ACRS -

‘ovor the gourss of tho last four to five yearsz and tha reviea

“ 2hat youlvae e.cnduc‘i:szu., dec you hava an opiaicon as’ o the validity

0f tho proceduras used by the Applicant and the Staff for the

. devalspnsnt of rosponsSce spachzum used o determilis the

o sractual .“2%!308.:& oz o paa&mla’c,ad 7.5 Hesgri earthquaka?
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'. uﬁi.l.;zai:ion of & typical agpxoach, as

&0 other sites: in this couwnldry, those that I have looked at,

: m_zhecs a Litkle kit broeder approach to tha px obl.emo
'-“:.hac h2g haon expressad in my oral discussions ‘ﬁo ACRS and
" ghrough noms of thome writteon documsnks where I sudggestad a

aurkezr of alternatives which would incrgase he’'confildencas

sonswandty €0 seo iustificatioa for tha use haszay acr I could

—ase

T X N - D R Y Y

& Yag; X doe
Q What is that opinien?
& ¥Wall, gmx. opinion has been essentially: eume.riaed

in a aumbvr of my wzitings o ACRS. .

Do you want me €0 quickly sumparize i.e?

Q. COuld you clese...a do '!«;hat?
a I hod €ixge Aifficulty wiﬁ.h 7.5 ma.gaiﬁude aazzh= 7
geal or I did zo¥ mz..@va -..um: &hat aumbexr was appzopriata or

represéntativa of ¢tha aaﬁ'.x..a&..on. T hod soms Aifficulby with

X havas .saeen it applé.ed |
i i'.ha’c I £l %hat ko gitwation hare was such that it invited

aAnd

. ap

with vhich wa mighi ha zbla ©o decide on what tha ground
motion levals ought 4o e for use in dag gn.

Fuzther on dova ¢ha liag, :.xx«aspecni\r@ of whather

zomathing Like 6.5 aagniluds on the Hosgri faulZ, which would’

anvs boan ny rez;,mnal ‘pzafarenca, I nava dzif:.culty wizh torms

2w eaffam: aend with effectiva accoleration. I _could aot sea

snougl physical rasis and accgpianca in

wa discusaad Somav 7.5 magnituds on the Hosgri fiault, or .
the prdfessional
1

. -
' I
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Lo saeven parcant, I think, -

¢

sea sufficicnt physical evideonce o justify the vsa' here on

tha basis of amalyslis fox fe.hi“sf pariicular casa. e
v
I had difficuliy sesing why vwe have f¢ go through

2 voazy langehy apd cunhozrscma gsequencs Of progeduraes to bty '
- 20 a2ssess vhsthor Sau iz ralevant oz nof, whather thawe is

zoms coducltion of input accaeleration oz -zot, whether soile

2

-

séruckuza interackion analysis is important or ack. I thought
,ié: would be much simpler aad mors expedicnt ©o go righs

AN

'*Z;?‘zs.‘augh shrea dimansicaal zoilesiructurs interacticn axxa.z.y'sis
and £ind ond audomnlically through propex lanaly‘sfis wbtathex
thasa things 4ala placa or nét;

Finally, I have diffioully seeing justificaticn
fox ¢he iargost possible damping as reoommzadad by or auggegt-
ed by Regulatory Guids 2..63.,. which in this case 2urns out %o

.

- 3nd ¢his is a briof summary of my viev.

L)
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"

Q 1°d like to ask vou scme. quesiion zboui these

-

throe procedures or -three concepts that have been utilized

by Apnl cant and Staff ia this case, nctwithstanding use of

7.5 or 6.5 magnitude ehzthquake, and then get backfto zhat

after we: 3 ust dlucuss the guestion of effective accele;atlon,

'
adas > e »

-tau and damp rg. .

"
T oe

Ycu’ve indicated that vou had some dxfziculty wmth

the concept of effewtivse acgsleration. What is thau difflculty‘“

12
f

and what is the bacis fcr your comcarn about that? .o
- a; _Wall, the difficulty is that the term was intro-

duced: into discussions and into repozts -~

0 Excuse ita. Dz. Trifunac, can I. ask you to either

move the nicrophone cloger ¢o you, or speak a little loudex?

'Af f The axf iculty is that this term _has been introduced

R e e
- Y

intowdiscqasionSKand into written reports without what I

L.

‘cons ‘satisfactory phyvsical explanatlon of what th;s term

'“spxesant | : A $5 ':

v

-~ = -,
.

-

I couid *ather on a numboy of occa01ons what lh

B APEE - .

. migng pégaenﬁ, ogt I felt it would be propey to try “to
understans iﬁs complste pnyozcal basis .
) - I learned that it might’represent judgment iﬁisqme
cases, ar subétitntes for things that we cannot ao'gé i
uthgxéiée, more dizectly. But I felt chat it woulé ba ﬁrdﬁer
o dﬂ”zaa it, and if i¢ can be justified éna‘dafindd, to:

evalunate vhether it can be used.. ;

PV > wpmas wasw  xa < S ocmas e e - o2 SepmemeEs - e R 2e - e GBRS e eamer @ i G P rote b
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0 But as of today I really don't think thatiz fully

”~n

nedarstand what it neans.

>

Q- Vhat would you utlilize instead of an efféective
acecaleration for deviving a rssponse spactra to be used in
the. reanalysis of the design of the facility?

A Well, at this point, éxcepg for being able to '

cozmenicate with che othier groups iavolved on this problem,

-~ .

I would not want ¢o use accaleration at all, personally. But

© £0 use psak aqceieration 2zhat represents maximum what migﬁé
ke vecorded ground motion in zhe future, an.eseimate 6% that
guantity. ;

0 . Do you have an estimate of that qﬁantity, fifst,
for a 7.5 magnitude earthquake, and then for & 6.5 magnitude
eazthquake? | .

a If you'll permit me to give yvou a number from my
zemezy, ‘I1'1ll ba glad to do that. But I éon't ha%g any numbexs

in fxcnt of me, ox any ¢ables, Lo calculate it for you.,

Q Okég. _ S
3 Okay, what? ' "g
{Laugntax,) o , )
Q Let's hava tha nuxber from yoﬁr memory. .
‘ 2 If you pestulate a magnitude 7.5 earthquagé';q a

dictonce, I presumz, of ¢he order of 5 to 10 kilometers; I

would ba talking about a number which is likely in excess of

I understand it may not be clear to everybedy, so I woulé want |
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o

i g. %The nunvers. thet wara mantioned by br. Luco earlier

Leday and_yeztax&ay would pxcbably be qulﬁe in oxrder, though

»

T have noé,doab e»cheﬂkcd th m myo‘lf. They_loék correct éo

Tmes .

» bE . . A . . . "

" If you waere gfaiking avout a magnitude 6.5 earthquake

» s mn ea

- on HOs gz- at the same digtance under zimilaz’conditions:

‘_geemsﬁxiqally relative o the gire, I think that the numbers

¢hat wouldd cozwaspond o axpocted value of the peak | .
) "

‘acesisoration wonld be somewhere in the vicinity of .7, .8 g.
* )

-

Q. what arze your coacerns regarding the usé, or :.

it what difficuléy 40 you have with respect to the use of a ‘tau,:
) . ' il * . .. ; (
what has- baen calle* a tauw reduction, in this 'case? )

x

a . My dlffi~n¢t1 i3 that I don't see sufziczent numbers,'

‘f% of. phjsical prer quisites toc associate with thls paxticula:

[
~—

[
b v e beve
. .

o
IS

Ry}

11

-«
K

et s B NP e B, g GO it R ® ¥

it o o 20 L e
. r -t

) s~uspiﬁa f@un&atlon and its -- by foundation, I mean shructural

"

i foundation -~ snd with its forndation in the' sense of xopk en.

which it éeses, 20 Justify significant effect.
Something that I beliave people- like to cdll tau,
X wculén’“ want to call it tau myself, cbvicusly evists.- 1We
=h&vg knceun that for 2 long time., The extent to which it can
- ke aypii@a‘tc a paztigulnr éése depends on the physical
paxamaters that represant that physical case.
And 2y judgnent is t¢hat in this instance the.

.physlcal parameters we have at our disposal are essentially

v
.

tiie impedenca jump katween the soil apd the foundation medium

? =

B T R e il e ol TP RV T T e Tin e e em 3D B SReBEs SRR SR 3
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Y would mot be significant at the Dizblo Canyon sita?

W foundation, until Dﬁ. Prifunac agrees or states the

I taw takes ‘place.

T oblaction?

. i3 given for an ironing ocut of the high frequencies.

8976

is such that.it does no: call for any significant asignment

9.7 of so-c¢alled ton effect o this particular case.

Q You aze aware that there are two ways in which tau

has beon presented. One is 2 hoxizontally prOpagaiing wave

that systemagically ¢oavels across the base, and scna credit

¢

The zecond way is an incohereacy in the wave form *

ac it zoachas the base as wrtically incident waves pass

. throwyl zanden inhomogencities in the soil layering. .:

flave you censidered both of those models of wave

propagazion in zeaching your conclusion that tau reductions

PR Y

MR.NORTON: Bzcuze mae. Mys, Bowers, I wouldn't

" have any zeal objection to the quesiion if this witness had

just sei foreh all of -the postulations made by counsel,’hﬁt

I'm not so sure, afteyr Laking nis deposition, and as picky

P

M as Dr. Trifunac is with words, that he would describe those

' :exactlf thag way. and I taink the question lacks sufficient

1 .!
way  the
* z':'-

MRS, BOWSRS: Do you want to respond o the

x

rRe

MR. FPLEXSCHARER: I'31l withdraw the guestion and
lay & Lopndation.
BY MR. FLEISCHAXER:

Q L. Trifunac, ave you familiay with the Applicang's
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and the Staff’s aumplanation of the sc-called tau effect?

a I kelieve I anm.

o ORay. Could you explain what your understanding
of the axnlanation ig?

A -  These explanations have scnewhai varied over time

: 'ozigina7lj my undorstanding had. been that the so-called tau

§ -
aff2et ze¢evs 20 iow pags f£ilkering aeffeck of strong g OLnd
P -
veprasonted by foundation.
A zeforance was made by ~- I hope I'm not mistaken,

but X éelieva by bo%h Applicant and Staff -- this is to be

EBBOGiFt°ﬁ wich horizontally nﬁopagazing waves, althongh that ”

ip reall ﬂot a necissary assumption, if you want to look a*
#ha phén;manen, i%s £ull physical generality. But that was
my uné@rsﬁanding.

Tator cn, and more recently on morefrequent 'q .

occacions, I have hsaprd the wozd incoherency. That physical

grounds would be a difforsnt pheonomencn vhich could be viewed

Il'in ¢ha light of some averaging process, not the ﬁéy“tau'wpé

definad originally, but sinee tau was never defined pzeéisgly
cne could moddfy the aafinitiod'and_sae whatgerfqogsthiné Like
icky pass filiering offact could be ascribad éomth;;_phanoﬁenon
ag weldl.

So this is what I havs understodd ¢o have takéh

plags ever a pazied of dime.

FR e i eox ey 2 e . Ce = T pmeee a2 raw s e B e e e = SeTrwe 4 smeasa
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I either of'ehe #ic will b2 accoptablo.
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of t¢he reducticn that would take placa in the high fregquency

" of ¢he phenomena into account?

2 Wall, reizther of +the explanations are acceptable
on physical gxounds.'

What Z have done 19 I have tried to look at éhs

\ proper physical basis foz this, and I have tried to mold my

zosponse through the framework of their viewing and working

1. =nd naning of ¢the problom.

- If I do that, and if you understond what I am

{i ©elling you, then my amsver is that I don't believe that

3

. Q Lot ma move €0 the third area, which is Héﬁpfgé.

Do voua have an opinicn oan the use of a 7 percént

I Gamping in the reanalysis of the dasign of the Diablo céﬁyon

fagiliey? -
b Yes,-l do.
Q And what is that opinion?
A That opinicn 18 that it seems high, in that B

throughout or during a number of prasentations made by
Appricont and by Staff, I-tried to look at the data that they
preaanisd in support of that choice. I preferred not to look
at the mzaning of Appendiz 161. I was looking for prope£

englinecaring judogment as o what would be adequate here.

.0 In raaching your conclusicns rvegarding the magnitude

zange, 4id you take both of those, or all of thoss explanations
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’

The difficulty I have w*bh this number is that
: it is largely influsnced by the data that unforaunatelj doeas
aot peormiy w3, with the- analjs’s that I hava seen so far,

t0 drav conclusions hat at wadeed vboula ba so high,

- Thé zeasoh for saying this is chat in the analysis

7 as % Lndagstana it that numbez represents a fictitious

™~

U]

«

-—

caseripticon 0f the degweo to which energy is dissipated in
tha struciure. Ia othéx wouds, that number xefers %o energf
dlavipation in tha structuze.

The date w2 -.have seen, the daté ¢hat 9ave béén
aseassiblerﬁo ma and péesentéé during some of these'h;agings,
pelatas %o ~-- what, for lack of a better word, I would call
ovaxall damping in the overall system, and specifically I
'; zean damp g that ias, to wariouz degrees in different exanples
o2 mmasuxemanbs, influencad hy energy dlssznation in soil

mm#@r{al %hat supportad theose buildings for which ¢ .hose.“}

rsEourements vere taken o <

i
7

v_uO T have really difficulty gseeaing hOwae can use

' khmt aata to supprerE an ostinata Just fozr the buzlding enexgy '

s ‘ g)«l
v

ﬁiddi a«icn 2lona. ,

4
’

o is t@axa a method curvently available gp-gétzg
‘batter £iz on tho structural damping for tgé Diaﬁéo Canyon
structuras? ‘ < * ; - SR

) Thasge aea como nothods béing devaloped{ibut ic

i3 probzbly faizr to say, that thers is no gonerally ‘accepted

S ABEFERIG MAE = P 3 P T-ERiE b 5o - 1 a2 memwEpes b - cwewm Auesmws 7 =
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iw mgthod that would allow us to go back to all the data and say,

what will ke a medification of their data so that we might

I (9
e ® -y

.

..
<G
.

{e)

"would probably be more -appropriate.

35

or s9mavhat within tha framowork in which wa have beeni

v .
—— 00w 8
v
Y
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usa it foz design of Diablo.

.8 Do you have, then, & differsnt valuve for damping --

PRPTEN

as

serike that.

2es v

Hew vculﬁ you, thaa, reuommend that ¢he phencmanon

of energy aissapat*oa bg %aken into account, cnezgy d*ssipation

ia he striotuze ke tsken into account in a ¥seanalysis? :.

A I felt that the numbers that were used originally

. W

L'Q : hy? i

A . Bagauge scome of Che measuraements I have seen
guggast o me that damping in reinforced concrete type

strdctures of the kind that we have. here would probably be

- v

iesa~than 7 paxcant.
0 Lot me go o tha first mattar'%hatfyou mbntiéﬁed,

which was*that vou had difficulty accepting 7.5 magnitude

[t}

oz reanalysis of the desnign of the facillty.

What value wonld you select, and what ié.thé:
basis foz that'salquien?
A :szankly, T would hather avoid magnituda at ail,

Bt cmvious iy w2 have to oparate within - a -framework,

eparating so far. So maguh&udo scems like a necessity. A

!syug oy judgment and seiamological background, and

P
¢ . ’ -~
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‘o in the paignuorhcc& of $,.5. ‘ . -
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-

© goxments at the ACRS? 'f

‘tyaical ﬂaqnence o; procaduras 'é3 it has been done ln the

| orde? of 6.5,. Lot's call thiat approach numb@r 1..:‘ :
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providing a variedty ©oZ other inpuis that ralate to ny

a&derstanaing of the gazrthquake zourca, if I had no other

".choleh hul to osarata wishin <he ‘xamaaoxk of spec ylw"

A

magni*nde, than I would probably be talking about something

-

But I want you ¢o understand that I am not

.o - - i
zndorsing ¢hat cpproach. Thag is, if T have no cother '’
S v

alternativas. ) 2 ..

(¥} ‘I want ¢o explore with you the parameters that

culd be associataa -~ $he ground motion parameiers that

wwnlu be asscciateod with that 6.5 magnitude e&rthauake at .

’; Eha”éita, but befors I do, let me ask you what are these .

Tothvar approgcnos that ycu considezed oy aet £orth 11 your

be

14 l

-ty -tq:z‘ré *
ams %
Ll

‘Af . Uell, this aogroach of sort of followang the ' .

'. past fox numaroua other gites in this country. would hava

it ¢eaulted in my eatimain of tho oarthquaka at Hosgri of the

~ . Tho other approach I would have considered -- ‘T

'
(R4

waﬁld iike-eaigoasigar gtill, and I have written 'about it

' in my consmonto that you hava presbnﬁed hexa ~- ié*%he ona

Lw&e *a ons ugilizes our knculedga akout the earthdquaka source.

'nﬁn& haviag 3t¢a ed sume of thesa snurces, myaelf. in -

.

Calidfornia, I would have proferred to ses an dpproaéh vwhere
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‘have usad “ha¢ appzoach Lo

alone, subk at everythiang around Hosgri. . , s

vae?

“eae grikad that awism*
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we nmake a physical estimate of the phenchena that may take

place at the sowrgsz. Reccgnizing the fact that we're not

very f£ar zway from the source, less than 10 kilometers or so,
I would hsve usaed the near-field source iheoxy that was |
pzopozed in literature in the ecarly seventies, and.tested in
a aunmbsz of cases against recordings in Calzfornia as well,
So, if you c=2il that appreoach number 2, I would
saa what kind of motions_r‘wodld
got at a distance of about 10 kilometers from the fault,
assuming a numbe" of physical parameterg thai would be -
zeasonab&q in 2 dislocation model representing an eventﬂsn
the Hosgri fault, L

The third approach I would have liked to ses, and

- ' -
'was lodked at ¢o soma extant -~ pashaps not enough <= i3 %o

80k tho grzztion: With wvhat degree of confidence do we want

to zeloct strong ground motion zepreseatative of .what might

happen in the future at the site, and o lock not as Hosgri

. e
;e

Z like ¢his appxoach very much, because;I;conéidered

piaying tha Davil?s aAdvecata st one time, énd askod, well,

ghét a0 we knuw about othar fauleés that wa haven't dlscovered

k »(
2And '8o in that approach I weuld have looked in ;

¥ ar .

c@néido*auza debaal 2% soiexdeity of the area, wculd have

4y through nuxercus intexpééﬁd%idna

0f 20% one, but many, oxp2et seismologists ang geologises ‘and
. H i

* Tea g
.
.

g
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* ig, and what the resulting shape and amplitude of the earth-

quake ground shaking would have to be so that, not from one,

'£a@£11ﬁ.j ¥ : ’ ' 5 “i‘

2 - —r—————- . P noe mre
PR T e e S TR ] ammEmrE-E e s v

- @arthquake engineers, and I would have arrived at a spactrum

- which does not raflact either of these specific views, but

roprasents a ¢ros3s saction of Judgment as ¢o what the sseismicity

3

but from a whole sequence of possible events, properly we%éhted

‘by theizr likelihood of happening, would be raquired o draw

that spactzal shape and amplitude,

. This was done to a limited extent by an‘asséciaté
of mine éﬁd myself, in vhat you referred to as Document number
2, Atﬁéchqant J, I balleve, but it included only;égﬁaraf.
in%aszetq;ions and suggestsd methedology. éad I ﬁish I

‘saw a mora dotailed, more oxtansive analysisrwhiéﬁ"would

'sapzégant broader gpactrum of bkiased ezpartaf,ogggﬁﬁns as to

157 ot soiemicity in the area should be. B s

‘ . " * )
- Bo:I was hoping that we can look at alI“thesé

ﬂppromcnes togath«z o the sare plece of paoer at the same

tima, and ¢hen ¢ry to avaluata what lavel do ve- want to take.

Q Lat me nsk you some questions about each of the

P’-l 3

. %hrée. Lot me start with the first one, whare,you &esignate

6.5 &1 the magnituae aad utilize ﬁhe approachea that axe

f'-'. v&,

typl@aily usad in asscssing &he seismic risks of the

v
«
L

Lot mo ask vou £izse of all, what ' do you’mean bv

the anpraachen thaé have been typically usad in other pcwar
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plant si&ings° To wha ars you referring there, spacifically?

A Well, the :yplcal approach is to £ind sources of
str;ng ground shak;ng? active faults or areas where earth-
quakes can occur. Then‘éne-findsutﬁe distances. involved ahd
tries to estiﬁate(wﬁat*is the closest And'largest poséible
soﬁrﬁq ih the vicinity of the site. |
"  Then one utilizes scma2 type oOf aétsnuétion curve,
whidh ¢ranslates that information iuto a reégoﬁseyspectrum;

¢ Assuning a 6.5 magnituds earthquaka occurring on
the Hesgrx, and ucillzing that approach, what would be the
characterlstics of the response sppctrum that would be |

aerzvgg? DO you have an opinlon on that?

. A v v Yes.

be .0 what ig that? ' L
A The high f£zequency end would probably have

amplituaﬁs of the order of maybe «7 ge In the imean, sense it
coula be as little as .4. It could be maybg smaller than
that. It could ke as large as l.-some g’s. The spgéad is
en rmou;. The average amplitude in the high frequency range’
would be probably of the order of .7 g, giveaor take. Tﬁe
shape would be similar %o just about ail of the spectra

wa have seen, with some minor deviations.

- s G ———p— & - T E T - sememesmiermr - @ sop 3 . B o otz ) - B e -
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»
[}
B

Q Would you consider the Newmarlk spactyum fox
ariofd has been designated as 0,75g, as.an

approximation 9% the respoase spectra thaﬁ*would reflect a

6.5 magritude eavthguake oecurriag on cbe Hosgri under the

-

condisions that yvou have described on the fault closest

o

%0 the «» on &ke roint of the fauvlt closest €O - Lhe 8ite?

. »a

A Vhich Neumark spectzum? He 1ﬁas a pumber of

Speutio . ) -

MR, NORFON:  Dicuse ma; I believe he said the
H
]

ore with the zero pexicd being .75g.

WITWESS RIFUNAC: Does thet imply no tau

affact?

BY MR, FLEISCHRRELR:
Q Tan equal to Texro.
. A {Witness Tzifunac) T think if there is no %tau

affoct and Lhe ‘peak i8 .75g I would consider the Newmazrk
~ .

1

ggactzunquite aceeptable and quite avpropziate for my

6.5 ea"“LrL“nso

P

Q Let me skip ¢o the third method that you have

deseribed, which is set forth in Aktachment J o Licensing

i

»d Exhibiz Mo, 2,

Trhe naoe of that is “niform Risk Absolute

Acceleration Spectra fox ¢he Diablo r‘anyon Slte,Californza,“

and that was submit;ed to the ACRS back in December of 1376,

Waat conclusionz did you reach in that papar

T LI e e e
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with xegazd to the amplitudes and the shape of the spectrum
that should be utilized for re—-analysis of the design of
the facility? .

A I @id not reach any conclusions., I was really
not trving to even get to thoge conclusion;olix was asked
by'téé"étaff of the ACRS o do this eaiéqlation and basicéily'
orovide them with a basis fp: a reiative cemparison such
that they weculd be able %o look at other spectza that have
ktean oreposed and, in the light of this analysis, see what
would be the probability of exceeding or not exceeéing other
s??dt&a that. have been proposed°'

Q So this study gives you a risk assessment, it
asgesses t¢he risk of certain ampliiudes being exceeded
during the lifs of the facility?

A Not quite, but almost like that,

Tt gives you an estimate of the probability
with which variouz shapes that have been suggested utilizing
othexr mathods may be exceeded, gives you a probability of
exceedance ox not exceazdance eithex way,

Q What i3 tho probability of exceedance for a
7.5 earthquake? Can that conclusion be derived from this
paca;% .

A No

Q ¥aybe tha best way to get at this is to ask you

p
o briefly summarxize the information in this paper that would
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o

e uzeful in today's proceeding; that is, in the uniform

bc

Tisk absclute acceleration spéctra for the Diablo Canyon

.
i
£

Do

5]

A The information useful, as I can guess, for this-
proceeding would be that it would give.you an alteznate

point of view that could be utilized as’a reference to

o]
falo

stimate the probability with which overall spectrum shapes

o

on the variety of seismic models that characterize the envizor

mznt of the site, And I have there four models and neitherx
of them is perfect, but in some way they suggest the
uncexﬁainties, the spreads which reflesct oux judgment and
oux aadersténﬁing of how our crystal ball can prédi?t the
future in the senss of ssismicity,.

' So I think it is a useful comparison in the
1imiteé sernse, bacause vwe did not have an“opportunity to do
a very exhaustive study. Buk it is, ﬁevertheless, a useful
way Lo compare the results of wniform risk spectrum ampli=-
tudes and a varisdty of other analyvses as they prbduce
xaspéhae spacetra to’give you an idea of vhat is the
probahiiiéy that these othex independent eséimateé of zesponsd
aéac%éum amplitﬁdés will be exceeded and with-whét
brobability. '

Q . In your svbmission to the ACRS that wqé dated

June Sth, 1578 vou attached several tables, And, as I

né their amplitudes, or just spactrum shapes, would depend :_

9
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ion pzesented in this larger study which has ‘been marked

“ excee&ad'over the 1ifetime of the faczllty.

. Of Dccembev of °76.- Zhe nunbe;s for that figure hava been

occur but vou've saying that there is a rat@é-at vhich these

- i #

8988

wdewsiand iz, these tables were derived fxom the informa-

icensing Boaxrd .Bxhibit Voo, 2, Amtachment J. And I°Q like

o
4]
i

to direct your attention actwally what is masked as Figure 1,

Flgura 2g and ask you whenher-tnose assmst s in determlning

the levmls o£ pvobab*lity tnnt certain acca1erhtlon3 w;ll be

R R
\, L N

Could vou explain Figure 1 and"?igu:e"z?

>
. .

« A Yes, they do assist us in that direction.

rigure bo. 1 is a summazry from theprevious study

.

fb?lowang question: If you assume that the’seiémfcity in.
uhe Vlclnluj o£ Diablo can be modelad by four specific

se;smlczty models, here labeled A, B, C, D and E --uth4s is

£1vc, not fours I keg vour par don. And if it ig assumed
that“the events in time obgexve a Poissonian‘sequéﬁce,
%hich means that you ave not stating that these.e§ents will
events occur, than thas £igure giveé you an ea timate of the
propability wmth;which,a chosen level of peak ground acceleras
tién, woich are indicated on the righthand side of the

vartical ‘anis, or logarithms of which ara 1ndicated on the

lofehand slde of the Vertzcal axis, would be excseded with

i ot

the probability t¢hat is indicated on the horizontal axis of

di*ect’y extracted £xom the bigger'study.‘”hnd it ‘answexs the

SN 1R et e S e 15 - s . B ———r iy mmearE Lt o WIAI3 e pmeRMIMOWAr &R BN g P - B
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Figﬁze 1.

Now this is fozr an exrected period of, timé of
£ifey years.

Figuze 2 does just about the same thing, but

it does not have subsczipts 'p' on A, B; C, D and E designa-

tions for these specific zeismicity-modals, Thatis somewhat

of an extremz assumption, but I thougﬁt it. might be helpful
t0 some pzople because chis mcdel; in conézast to what is
depicted in Figure 1, says that all the earthquakes that are
asguﬁed in this seism;city rodel will coccur, And; as you can
see, the probabilities slightly inczease.
I believe pexsonally;that it would be;more

reasonable and useful to concentrate on Figure 1 within the
Sramework of our discussion, and for purposes of using this

28 an independent basis to discuss other levels that we have

"seen in the course of loocking at the Diablo site,

:Q To nake sure that we are reading, theﬁ, this
Figure 1 corzectly, wha% is the prcbability that would be
associated with exceedance of a .79 for each of the~- you
have f£five models therxe, each curva represahta onc of the
five mcéels.

a If you permit me a gross exrror because I don't
have -a vary gced set of tools harxe, that probability woul

Tange, I weuld say, from a little less than 10 percent and

" perhaps weuld appzroach something like 20 pexcent for various
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rodels,
Q Now whexe are these models descfibed?
A . Thaea mcdels are summarized vezy briefly in the

table whzcn is called Table 2, and it just precedes those
Ffzguxes,‘ Bui they aze described 1n ccns*de:able detazl in
%hénrepbrtvoh Dacenmber 1976° |
&ssnnn1a11y, to jns* 1llust raterthe point for
;éréons‘%ho are not acqgainﬁed with this, pﬁe of ‘the models
aaasumas that there is no sucp thing as the Hosgri éault,
thers ig just seismicity in the area. That is"one extreme
case. e ::::

-

The other ‘extreme case is that nothing else is

x
k]

zeally impoztént but Jjust Hosgri is importadto

‘ Q Can I ask you to direct your attentzon to

Table 1 w%e?e the five models are given, are l~sted, and
then thexe’s a brief descriptzon, and then ask you which of
uhe two yon’*e zeferring to tnere? T
a ¥es. OﬁaYa . }
Model No., A s;mply assumes that there is no such
thing a8 a specific fauit:—you'hava an area, a vexry large
area, avound the site, and. that area is dQSigpated hexre by

Lt

latitvdes and longitudes which you can zead from the

description of Model A: 119 West to 132°Kest, and 33°Noxrth

to 57° Yorth, It's a large rectangular arsa centered azound

Zhe site. - : o

8990
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That model assumes that the seismicity that

" happzned tﬁéze tefoze would most likely be representative of

the'saismicity in éhe futuze, And it deces not make any
assumptions as to wﬁeze these earthquakes occur, It dees
allow lﬁrge earthquakes, hovever, to occué cn very lazge
faults, Aand it coasidexs all possible orientations in“tha
rznges of these faults, That is Medel ‘A,

" Model B is labeled “Hosgri Fault Only,” it
perhéps illustrates another extrame where you are saying
no earthqualkes will occur in the next fifty years anywhere
but on the Hosgwi ‘Fault, It's a hypothetical e#ampleo
And we have taken for this particular ex#ﬁple the length of
the Fault as 140 kilometers, and then assumed a rate of
occurzence that would ke reasonabls for this one fault and
locked at the probability that would resuit £zom that
model. |

The othexr modﬁls are somevhere closer to
zeality, and they do zeprasant contributions £from qther
fanlts, contributions £rom random events in space and
faulss, and ian various combinations.

Q Lot npe wove o the secoad approach that you indi-
cated yor believed would be useful in assessing, or in
addressing the seismic design of the facility; and that is
to congidey nearescurce theoxy and to use that in cpnjunction

with other analyses in ozdex toderive soma response spectra.







o pwaeiatma € e s

URB/ w8

‘0

4

(Z)

I

P e’ }

353

v

a

~vd
-y

D L R N Y L o -

s
9

-

s

. o a © -~ 8992

-
L.

%

Could vou explain a little more fully what thatix

" ~
PR

analysis would enbail?

v
- "

R Wall that analysis would essentially avoid

.«

the difficunliy assccia*ed with pamlng a nagrztude.

-~

We have named heve-~ When I say Tve? I nean

v

the- USES has nawmad here a magnitude on ﬁhe basis of the: - - | .o

T e o '3

1ength of ¢he favli. - And it is well known'to all the

people in seismology that zhat is associated with a large

~

dagres of uncariainty., So this analysis that I mention°

e
®

in mv reccmmnncataonq wonld avo&d Lhat whola«quastlon alto~ -

'gathez, in the seanse. that i would szmnly a1low for a large .}|.

surface xepraaenteﬂ by the Hosgxri Fault at a disﬁance that

would be appropziate fxom the site, and would asgk the

L34
«

que Buion‘ What can hapoen on that sur“ace-

»

" Now we have done.a nunber of studies-in the past .

which can give us an idea of what aze the reasonable or

extrene possibilities for-such an evant. And 80, looking

at all th2 data e have in~Cali£prnia,'s;ting in Califoxrnia,

_ona would cxy to either take an average value or an average
_nlns a stan daVQ dev;ation, or perhaps some kind of uppex

bound,of the effectivs stress.drop that might be #ssocinted

»

wigh an u-“thqvnhe in the vorai possible case, opposite the

2lea, : ’ : >

. - e

1

One weuld, based on geological data, evaluate

in this casze essentially, the largest width of the fault

-
-

r wee ok v vioae a am 3 oaas Vi e g e v . (ISR S . —
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which would-pzobably be scmething of the oxder ¢f the .

«

digtance between the surizce of the around'and.the deepést -

v

point that migﬁé ke indicated to move on the baaws of past
g“OJOg&C«l resaltu gnd on the nas;s of a numb@r of znvosti-
gatlons that wieze dong in conjuncclon wxnh the Hosgri '
_?aulu, and on tha basis of overall expezzenca in Californla.
So we would have an estimate o£ strass drép; iwt
we would have an estimate of the width of the'fault,'we-;

conld assuma the Laule 53 as long as we want, go it could

" gavzy any magnituda, @agnitu&e 8 if &ou waqte'ié doesn't.

B » . .
P B . . 7

matter: and we would ask the questibn; What:héppens close " .
to the site on the basis of fault paramsters?’

" Nowr it can be‘shOWn that under. those conditions
tgé magniéude dcesn't play a significant rble in that type
of apmxoach, but the pronext:os of physical dlslocation at
the fault. L e

' ,‘Noﬁ*from either average or average plus a stand-
azd dewvlation oﬁ.an épper hound which wou}& dééend now on’
tﬁe judgmént of,éeople who afé doing this analyéig,'one could
get a Feurier ampiitude 3pectra of strong ground ahakigg at
a q;sténca,of‘s ki;cmetezs or 10 kilomeiers avay fiom the
gita, From that Féuri » amplitude spectra.one could directly
craate any numbar of tine h’stories that one wants fox the

analysis, end ong _cculd use thosge as aan input to dynamic

analygis with oy withont s*taws tructure znteraction, again

4
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‘Gepending on what is decided latex omn. .

ona could use thoi Fourier amplitude spectrum
+o infer Zhe reiative velocity spectzum, and Lrom theze one
could cel the supezvelocity spectrum, acceleration spectrum,

again depending on the need. Buz whai would be the gemeral

»

.. -

»om
x

oukline of that approéch: A
| MR, FIEISCHARER: I think it's about noon, Is it
convanlient to take a preak now?

MRSQ’BOWER52 Wa®ll plan to zeconvene at one
olelack,

{Whazeupon, at 12:00 o’clock noon. the hearing

in the above-entitled matter vas recessed, to

vaconvanag ak-1:00 o'clock PoMo, the same day.)

"
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ZURIGUSB LUCO . . o
opogured he sind d a8 witrasses, ud, having bodn dreviounsly

- &nldy a-mcm@ Y Mc.s - ang m@l‘.ﬁi@d fusthoz o8- followss
" " .';\n"'iu Ta N ) '

goedl o pm., m-@& Are you raxdy, Mr. Fidischaker?

By wm. EmEScuaRER: - «or -, s, .

»

-

Q@ Pz, Teifunae, we lafd off i:'afoﬁe lunch tau:iag

. - I
axesd i?-?ii.‘. anpv'e.:,m ﬁz&* you wm..ld h&VQ m'ai‘ "ascl s‘:o 303 u’siligo

- ef dn ¢he rezaniysiz aad waers wers Lhrss suggestions that you

1 pud onk, ore 2initing the safo shubdown mx‘s&zqii‘éfk‘éx <o a ‘

» mignitude 5.5 end ueilize tes siandard pxgcéfzii'i:ééi'o Tha s.amnd
‘sng was & utiline souzcs thaory and model he ‘;’:"a"\iz,t mechanisn
S0 soma up with .acms apimatas of atzéag grourd mo%;:&oa -8 the
3i%0. And tho third was £o dsvelop an analysis of zheo disEiibu

cien OF amplitudes of sizong carthquaks ground moiion ak the

.

. ‘ M
L e L T et e Y
a e

: 3 Vilencas Prifunng) Yes.
4 . T e .
o and Shien you weuwld have thae éaocision~nakexs "taka

P

a jool ad these '3:b 38, whe soncliusionsz darivad £rom. thess -

«
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three, -and then to arrive at sone judgient’ as €O the appro-

priate charactevization of.the levels of shaking to chgracﬁer—

ize LPP stzong r mogion .for reanalysws.

«

Is that o

»
- . %A .

T . s ~

A ¢ Yes.

Q - Okaye. o .

"iTeil, in a sense one of the ways has besn adopted

hare. '"Phat is, there is a ~+ as I understand youxr testimony =-i

3 resp ousa spectrun that characta Lzes gromnd nofion equzvalent

to a 6.5 earthquake, and that’s the MNewnark reéponse spectra -

with tau equal ©o zexro, is thai correct?

1

a ' Yes.
Q ‘Okay.

T also take it from your earliar testimony that

you do nct agree with the reduction or the reductions to that

-~

spectrum by use of the tau effesct.

S A That is corxraect.
Q Apd that vow wvould praefexr ©o see five perceat

‘damping used in raesnalysis.

A  0Of the building structure, of the ccntainment? - 4

. Q Lei me ask yous’
éou‘menﬁioned that you would prefer t6 see five
percent-damping. YWhat was the thrust of that feétimony?
B For the analysig of stx ucnure, containment.

Pl

0 .Okay.

e
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hat damping would you prefer to.sae Lgliized -
for the turbizne building?

A I'w afraid I can't answer that because I don’t

. s -

1ink I have studied tha details of turbine building enough

to give‘§ou’myx§ﬁ§§ﬁant éﬁﬁéhat;- - B o
' e Wﬁét‘risﬁs},ii any, axé.uﬁere --‘wel_,,leté@éi ;;;
.State. my un&erstanéing; | ( ‘ ‘

D it your underst anazng that the ~»~str1he that.

__"What risks, if any, ave there by 1ncorporatlng
a reduction fot the tau effect.equivaient{to the reduction
Lhat the neqmars spectrum contemplates in the reanalysis of
the dasign of Diablo Canyon Nuclear Power Plant?

HR. NORTON: Objection.

I'n nobt cyrtgln, but T bel;eve the testimony is

=

e
[+
a
g .
]

]

H

(Télephoné £inging.)
MRS. BOWERS: ZI'm sorry} that was a call from my
otheragpm., ‘”‘ =? e B | o
(Lcugh ) o L o .
M5
e were, I think éhe quastion that Mr. Fleischaker askesd

»

asced about his basic okjecdtion o the reduetion of the

03

gspense spectrum by a tauw factar. As I understand it;”

-

+ho

o]

ghy, thare’s morae than oné spactrun, There ara spectra

Lructukes thet are reduced by diffzrent ways

w

foxr Adiffarans

R LI I T T BB ik memmeapw Emdow | E S W B RIS - “ e e ma

« NORTOW: well, if T can remember axactly whexe
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and in differeat amouncq becausa of thas diffsrences in the

h

size 0f the structures and so on and so aozﬁh,nor wnatevexr:
the reasons may ba. And the question is overly brocad. It

doesn’t pecify which opect_um we re talking about and what’

‘'

‘e amounv of the bau reducuzon and wnlcn st.ucture we're

- L

Ik's meant ko be a specific queStion but it’s
way-too broad.

MRS, BOWERS: Do you want to respond to-the
6Bjéction;'Mr. #leischaker? . . | .

MR. PLEISCHAXER: I'll withdraw the question- and

rephrase it.. I'm pot suxe that I agree in whole with &

'NOxten. Buabk in any case,, ITll rephrase the guesition..

>

. BY MR. FLEISCHAKER:

Q Spec%rum have been daveldped for each of the

" structvras.  And do you knof whnat the magni ﬁde of -the tau

Lraducticn is for the spectrum that have beagn daveloped?

A, (Uitness Trifunac) There ara two tau reductions

that ware discussed. One is by Dr. Blume and the other is

" Dx. Newmark.

=

Arg you addrassing bc¥h, or which one?

Q Well, let’s address both. 2And let e dixvect

- your akieaticn to two suruchurss in particuldar, the  turbine

bulliding and thea-containment building. 2And ask you this
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nphs Do you believe -~ do you have an opinion as to

«

whether the response specira th = were - u*lllzed to reanalyze

s
-
e P T Bl Iy Sty DA B S .

e seismic design of ;bose two seructures ase-adcquate,

o 0®

4 aithar Svagfs or Anolicant?
5.0 B Iv ld lzke £o make ona thi ng very cleax bofore
5 § I answer your gusstion.’ ‘ o .

- .

y VA I said == and I hops that was understood -~ that

- ‘ »

e. ; if you tgke ne of whe aporoaches which is essentially like

.. o ! a common approach that we sse. ian this work, and if you accept
10 {| 6.5 magnituds earihquake, and if‘you ASS;QQ to it the spéctruh
14 11 that is associated with h%u éqﬁal ©o zero‘és broébsed'by

12 { Dr. Newmark, aﬁé ié'you take that as the representatiVa

13 ground motion.s then I think that tau reduct-on whlch I belleve

~7 14 raﬁges beéweeﬁ zero and maybe 20, 30 percent cepandlng on the
53. fre ency we're Lalkzng about, is not appropriata.
18 . You see; I did not mean to lmp 1y that because
jfa +he spactrum foxr 6.5 earth&uaka alternative proposed by
ia Nuweaxi 18 in hgreemo‘" w;zh that alterna tive that I wank
. » . .
5 ﬂg ' 0 base everything cn khat spectrum. The spectrum that ;
N 26 would like té see may be smaller than that one, it way be
- .21 laxgar thaa that one. But if you bhse your cuastion on »nat
22 gpecerun then I thinkt that £ don't tnlnP that reaLct*on o
_(:1 %3 Z3 or 20 pe;hagt, 10 pexcent, 5 parcent, depending on wnere

ob are, worid be accepiable reduction in sunuequent analyses.

o

-;\,
) l“z

G What -~ if vou employ. Ln“t reducglcn, and that has

@
Crsy R SIA T Xt W g arad g et
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been the case; what are the problems in. terms of analysis.

> o .
W

r

of design, if any?

MR, MORTON: Again, the same objection, because

Mr.‘Fleischaker is ¢ a1k¢ng in a 51ngular reduculon chac would

“ w e

preasunably aaply th ougpout. BAad I uhlnk Dr. Newmark is maklnd

it very cleaxr that he'’s talking about various reductiohs,-r .-

excuse me, Dr. Trifunac ~~ various reductions beitween zero

"

and perhaps up as high as 30 perceat in variéus‘fréquencies ,

and for various stiuctures. And I think tnan the qnestlon

-

is overly bxoad, . agaln, becauso I can't believe whatever

at . » e
L)

'answe*-he would glve could possibly cover all of tnose situa~ e

' N . =

| -tions that he’s desctibed.
L LR, FLB?SCHAKER: I think the question is appro-
-grlate in. view of the answer. The answar, as I undersnood lt,

-

“ES 1bac 1f jou xook thc 6.5, if jOL took the spectrum tnaL

*Jhas bden proposed-for tau-equal ©o zero, then my understaqqing’
ig that Dr. Trifunac yould not utilize a  ['kau -vediction at

. ) .
atl. That reduction varigs dependirg on the styucture and

the magnitude of the reduction varies dependiny on the o

'freqxenc; you'xre loo! xng at.

-

3ut my undars%anding of his testimony is that

s

ae wonl “°t utilizz & tau xeduction ak'all. Sd'xegardless of
3 Ehg wagnituda, I'm asking hmm what is the problems kssoclated

Jwith wsing & reduction for either one of the .gtructures.

¥R, NOFICON: EBixcuse me, irs. Bawers.







w

10

-

52

“ny
)

(M)

.,\,

-\
Y

}\)“

“he broad spectrum that we're talking about.

There is a very simple problem to overcome, and

»

. hat is %o ask him if the problem would be uniform regardless

.
x * .

of what amounﬁ of reduction you're talking about oxr what

frequency you e loohlng at. If tnes answexr to that question

is yes tO‘un:form problbm, then the question that he’s asklng

as o wvat is the nroalem lS p:opar. L N

But suspect Lt is not a uniform problam over

-

MR, FLEISCHAKER: Well, it may well not be. U8ut

I think Dr. Trifunac can probably respond to thé"question as

I put it o him.
’ MRS. BOWERS: Well, we siill have a pending
objection; then.

Mr. Tourtellotte,vdoeé the_Staff‘want to coment

»

on this matter?
‘ MR, TOURTELLOD®TIE: No, ma'am,
(fh; Board. conferxing.) ' ‘ﬂt
MR. FLEISCHAXERS Mrs. Bowers, I might be abie ?5
rcsﬁate the questlon and then We can see if we can go from '

there. I711 wxcndraw tbe rormer questzon and restate the

LY
~

question,
MRS, BOWERS: nll zight.

Could you possibly interrupt your direct hefe and

we could have a bench conference?

MR. PLEISCHAXER: Okaye. .
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{(hereupen a -bench conference was had.)

MRS. BOWERS: Well, I'm sorzy, Mr. Fleischaksr.

8Y #R. FTLEISCHAKER:

Q T have withdrawn the former gquestion, Drx. rifunac,

>
.

and let.me statée this guestion.

br. Trifunac, what risk, if any, is associated

with incorpozrating a-zau reductioh to tne ijewmark spectrum

[}

used in the reanalysis.of the containment building?

a {(Witness Trifumac) You say risks? :
Q Rigks, if any. ‘
cA I don®t like the woxd "risks", but I-think I caa '’

answer the qugstion. _ ‘

I ¢hink whai you're doing, if you employ tau,
yvou're changing thé shapa.of the spectrum that represents
ground motion and you are getting some résulﬁé within the
containment, You ars -~ py "resulis® I mean aﬁpliﬁudes,
mokions, spectra. And you axe crgatigg‘a situation where
you are subjecting piecas oi equipinent and,éhe rest of what-
aver is within the containment to conditibns'tha% are solely
related to the assumption that deals with the sﬁ;ucture.

And I think that wnder realishic circuunstances some high

-

" Frsquency motions may anot be adegquately diminished by tauv-

like effect and may be seen within the containment either at

.

ifferent levels or on the foundatior of-the coantainment

Y

v
0
[

sed inp the analysis of. other ‘components, equipment,

H
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containmant..

verything that is in {ne.

Q- Wculd that be equally true for incorporating a

ne-building?'

-nomsam o=

. .
e ym— e R € wy

ciple this would.be true for any.

building. And the exient o which it would be important

would be related’ to the. extent td wnich”reduction was intro-

d*c~d foxr eacb particular bulldznu. But, in principle it's
true fox anv buz’ding.

Q By reduc tion anorQOratad" you mean the tau

>

duciion 13cocpova»ed into the response snecura?

A . of that.particular building..

Q And what effect would that have -- what effect

night that have on the rzanralysis of the equipment critical

. . . L v

HR. Object.

witness has been qualified

NORDPON &
I don't believe #his
I think his and

o test: about analysis of equipment

Dr. Luco's experxtise i3 very clearly set forim, aand there's

besr no ‘foundation laid they have the experiise. to discuss

-£he -apalyzation of equipmant.

MRS. BOWERS: Dr. Trifunace.

‘MR, HORTON: And Iwco, both of +hem. 3ut it’s

D,

Prifunzac, 0.1. cous se, thatithe qu.sm.on

Lot I don’d ke lzaVe there! 8 been any foundaZion that they

the ‘expexsise in the analysis o£ equipment:,

S

amman > e a B P ioeemees

is,being asked of.
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mppld 1 . MR, FLBISCHAKER: Well, tnhere are two: levels,

O T -z here. One of ¢hem is the mechanical engineer who goes out -
o 3 ané copducts the tesits. But the first step is o give 'K:he
O 4 ..nput to the p...ece of equlpment, and that :..nout is der:.ved

5 £rom the bu:. d.xng *esponee' spactrum. .7-\.nd I, i:ha.n‘c that Lhe.r.
6 ‘!is ab'solu’.:ely ‘elear from ~the testz.mony of a.ll tue panels.
7 Ut : ' I Z;no'»v HMr. Kristovich®s cross~examinaiion began
8 by esitablishing that nhe input iato tl}e aquipment analysis
9 | wa:s zha response spacitra for the building dnd that response
10 {i- ép’ec:l:ra incorporates dan;ping and taur reductions and all the

11 rest. And I believae that.the transcript is absolutely ciéa:.j

{2 || on that. ' ' .

.\. | ,3 , " and to that extent I balieve Dr. Trifunac can
’ 14 talk a.béu.’c ~= is qua_ ied go 'calk about the a.na.lys:.s of the _ _
) 5 equipnent, the initial inpu't, motion inkd the analysis of the
. ‘46 eguipment. | -
17 o | #R. NORTON: Rxcuse e, lrs. Bowers.
18" Tha quéstion didntt g;o to the :'ixiput =~ and I have
3“9‘ ‘no objecition to him talking zbout tl.lat'. . That's what hé has '
20 . been talikirg ....bout. i “ o ‘
23 : “he CjLGctJ.OB sa.z.d vhat would the effect be on z,ne
o o5 il analysis of iho eduipnent. That was the guestion.
B .23 : T MR, E‘LEISCHE}I@R:. I thisk that’s the saie question.
24 "HR, NORTOM: ot at all. o
.> " ag MRS, BOURAS: =!Jc;é“-.s £he Staff have a position?
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the mechanical portiops of the plant.
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. MR. TOURTELLOTTE: We have to agree.. And as. I

recall, I thixk +he quastion was asked of both of these . -
wiﬁnessos in the depos wtlon S, aa& they boitn lnd*cated that
tney dé nct uro;ess to have anv axpert

ise in the mechanical

angl 9ee£1ng aspects of this case, that they are simply goiny

to t stvfj about the stuuctures. SN ‘ ‘_ . o

]

And whila z agvee also. that the questxon can be

it

asked as o the input, you can' t ask +these wztnesses what
the effects of hat input would be updn the piping and the

mechanical parz of the .plant, because_they don’t know. They

n

are not qualified that way.

And A mlghn add, eVan wzth the 1'°a:l:han: elaborace

4 -

.

explanahzon by Mr. rlelschaZer, the fact remginq he has rot

fiad tnese witnesses o tastify in any respect about

0
¢

(The Boaxrd conferring.)

MRS. BOWERS: Wall, ﬁge objection is sustained.

" Now if you wani to rephrase it and go ¢o the input
rather than the effect of the input, why, we would consider
That ar

propiriate.

MR, FLEXISCHAKER: ‘Could you find that initial

gquestion hack for ma, and then X711l rephrase it.

{(Whexeupon, thm Reporter read £ron the recoxrd

as

reguastad. )

P oemes = ose rF am-as T
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BY MR. FLEISCHAKER:

Q The guestion is, What effect would, incox-
. porating the tau reduction ha'e on the input into the

?&-ana1151s of equipment in Lhe bumld1ng°

<
-

{A‘ (Wltness Luco) That you. would not get ?ellable

information on what to ehc1te the equlpmenL w1~h._

MRS: BOWERS: Mr, Fleischaker, I¢m .soxzy to

. intexrupt.

]
’

Does any party here have anyone who might be

»

abile to go to Wés;ern Unlon in San Luls Oblcpo lc get a
copy of the' telegram that we just heard about? It s .

addressed to me hexe,
There isn’t a Western Union in Avila Beéach,

r

-~

is thexe?

-

MR, HOCH: It's at x~7estég:n'Unign at San Luis
Obispoé .

"MRS. BOWERS: I assume So.

MR, HOCH: We'll pick Lt up for you.-

MRS._BOW?RS.. You mlgh* make a phon; call flcst.
In that way we'd hav;iipgtnxs afternopp.

BY ¥R, FLEISCHAKER:

Q - Iet me ask this question, Dr. Trifunacs

‘¥You-haVe indicated a_preference for a different

.
.’

damping VaTue o be used _n the *e-analysxs of the contain-

mentﬂbuildlng. What would be the effect or utilizing the

Y
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seven percent damping as opposed to the five percent

“danping in re-analysis of the containment?

A (Witness Luco) Well,'roughly s?eaking,’in the’ ’

overail .sense, the effect of seven versus five pevcent would

be to glve vou amplitudes of motlons at dl*ferent p01nts in

thg:containment, and all the other results that,resultxfrpm‘q

these amplitudes that axe smallex than what you WOula'getf

if yow were to. have a lower value of structural damping.

I

Q - Would use of the higher damping value affect

Lhe 1nput motion that is. used in the analysis of equlpment? )

-

. ;AQ= Well, yes, 3ust as well -- it affects the ,'.‘

1

«

whole plcture.
Q. ‘Dr. Trifunac, I wanted to ask you a few

questions about the .attachments that we have identified for

fheireébéd early in the direct examination. t

First of all let me shart with~the most recent

R .\.e

. subm1ssaon to the ACRS, which is your June Bth, 1978 1e€ter(

that attaches several tables and a couple of figures and has
béen identifigd for’tﬁé record as Licensing Bo;rd Exhibit
No. 1, Atta&hment F, and ask you whether tha;’shbmission
constitutes youxr cur;;nt opinion? - 7 A .

a Yes, ‘

Q Let me ask you, then, about the April 1978
;gbmission‘wﬁich ﬁas beenqidgntified as Licensing Board

Exhibit Ne. 2, Attachmént D, And I think we discussed all

s WS EmMEWS N R R R —r o g eelS 3B D8 S IO po 3 2 —aix x . Nt R I







' ‘:-JRB/bi T f.h:.s S0 we QOn’é~'peed'_to sunrarize any of it. R
. ?. =3 Does i;liié co;xstitui:e your current opini:gn? ) \
(\’ ' 38 A Essen-i:i.all‘ . yes. : b
O 4 { Q. _Ckay. . - :
“ )5 : Let me tuin to the sukfmission that is entitled . k
& "Cgmner;ts on the SAM~V procédure for estimatiné ,:Seqk, - _‘r_;‘
. I7 P éarthq;‘;}ce éccelerations," x-zh%ch has been ‘;ic’"ientified as,:.,'"_ .
> . ' . h .
8 Ticensing Boaxd Exhibit No. 2, Attachment E. We haven't
. 9 4 talked about this, -so lat m2 ask you I;rie;?:‘l.y to .summarize .
i0 " the conclusions contained in that submit\'::ﬂ._. .
. ”n_' ; i.ﬂ. " I was asked by Mr. Mc!(in'ley to prc;vide a sum- ’_f
; 12: 4 I,;tglry of my evaluation of the so-called SAu-IV and. SAM-V
‘ 33 -procedu:«.:es by Joh;m Blume for=est'imati;1g peak "grot.z;x';i accelera-
™, - I
-/ 14§} . tions. as a function of magnitude and distancé and site ) '
45 f "condigions. And this report summarizes my view, which-~ “
. '!}S _ " Do you want me to summarize the vie,w;;?‘
7 0 X-'es,. if you can do that qixickly..e | .
. ‘!8;, A In summary, the equations are t:vpi::al of the
; 19 ki:;é you find.in this work. They utilize a parame.-ter,
- 20 B-:bar, which is explained in some previous work but which
’ 0y ' has never been supporited by the data. And the ou._i:put of
22‘ these results appear ¢o be in considerable disagz:'eement
O 23 with thea majo‘rity of other pu!:;lisheé resc‘t‘l'i:,s in the sense
?4 : that it under=sstinates peak gz.'omd acceleratipris, depending
Q: 2;.3' s.oon the distance, by factors that could be characterized by
1

W oarze e S e R L P - -~ - = aew L = . prEa- = P erw £ e »
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a ge maybe between two and five, and that it .is difficult

LY

o

B L L ]
.

iRB/wb4
to answer why this is sco. Because it is not possible to

L] . > .

find any; at ’e;sn accessible to me; publi hed work which

s
1
« o A
P
Lol

explains how B was assigned to the &ata that represented

tne body for this arnalysis and regression oroceduve.

R

- . *
————_——— o A oamn

-
Y]

. 'So that I was forxced to conclude that thexe may be either

w

—rre. o
-

N v an error or a wrisinterpretation ian how the data is utilized,
H .
. g ; -and the results that come out of this foxrmula ~~ and by
- 9 t ‘formula® I refer to SAM-IV and SAM-V procedure -~ is biased
i
;9%{1 towvard predicting smal’er anplitudes of ground motiQnJ
i1 i peak acceleration ground motion, than essentially all other
FHI : .
;g‘?} published work in the literature, . .
“ i3 " » Q D\o‘é's ‘this vepresent your current oéinion?
) 34‘% A Yes. ‘
15_%;, Q And we discussed, I think, the submission dated
15'§; September 30th, 1975, “Uniform Risk Absolute Acceleration
7 35 Spectra for the Diablo Canyon Site," which is maxked as
H .
. 13§£ Licensing Board Exhibit Ho. 2, Attachment J,
¢ E§.§ ‘Doas +his sepraseni your current opinion? ’
w . . i .
20-?' A his is difficult o answer because the question
] 93 i is hog recise.
22.@ This repxesents a sumrwary of a lilited part of

mv copinion for use in cther coasiderations. My opinicn has

« »
« x =

’f\
48]
')

i1l is, much broader than what is in that report.

N
bJ
{0
{3

: 2
“
§
e
st}
n
e
fr
|

I.was forced to do this study in a very shoxt period of time.

.
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Inasmuch as this dces not contradict any of my opinion ncw
i% deces not represent my opinion then or now, it is a paxt
cf my opinion..

Q Let me ask you: In what way does it contradict

)

yvour current ciinion

A - Xt.does not contradict it. It does not.cover

1

the complete set that :represents my opinion at this time.

"

0 Okay.
The final submission has been noted as Licensing

. 'y

Board Exnibit Né: 2, Attachment G, and it consists really

of two documents., The first one is Comments and Recommenda-

ions for “the Proposed Seismic Design Criteria for the Re-

evaluaiion of the Diableo Canyvon Site. And tha¥s dated

névémﬁer 1lth, 1976.
h Lat me ask yoﬁ vhether this--~ First of 911,:
puLting asids the recommendations,; the substantive gomments
n this paper-- Dixzecting your attention to the substan-
tive copments, QCes this submission constitute your current
opinion; and, if not, cgn'you indicate whexe you have a
differxent opinion?

A Esgentially it does.

Q Now vcou have set forth some recommendations in
your comments. the rszcommendations on page 3 of the
ticvenber 1lth, 1276 subnission, and then there's a list of -

racomnendations that are set forth on the paper that's dated

v
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12/7/76. Since that time -~ that was two years ago == a
substantial amount of woxk has been done. Things have
changed, |
Let me ask you: What is your curreqﬁ view as
to the, recommended analysis that would be necessary for a
valid re~analysis of the Diablo Canyon site?
A Well, some of the things I meniion here have been

looked at, and so some of the things here would not be

.

necessary any nore.

But I would still like to see a thregfdimensisnal
site~structure analysis being done, with realigtic conditions
and material properities, and so forth, and gssumihg vertical .
and horizontal incident waves, so that the two can be com-
bined to envelope the overall response.

’

* 8o I think that is No. 3. I would still like to

‘see that. ; .

-~

* I would also like to see the last parégraph

one, which is to essentially expand on this idea of uniform

risk spectrum, because I believe that has cgrtain properites
of at least partly insuring against future surprises of the
kind that are exemplified by Hosgri,

Q r. Luco has recommended an anélysis of the
inelastic zesponse of the facility. What is’your opinion of
that recommendation?

Y

"B In general I think it is a good recommendation.

= g mrams
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MR, FLEISCHAKER: At this time 'we would 1ike!to
move those exhibits that have been marked as Licensing
Board Exhibit No. 2, Attqphment A, D, E, F, G and q into
evidenée.

MRS. BOWBRS: Mr., Tourtellotte?

MR. TOURTELLOTTE: No objection.

MR, NORTON: o objection:

MRS. BOWERS: Well the documents that you just
identified will be accepted into evidence.

,_(Where&éon the documents referred to,
heretofore marked for identification
as Board Exhibit No. 2, Attachments
A, D, B, P, G and J, were received
‘in evidence.)

MR. FLEISCHAKER: I have no further direct
examinatios.,

MR, NORTON: Mrs, Bowérs, we'd like to take a‘"
cocuple of minutes.to discuss with counsel inforgally‘offythe
record as to who to pioceed with in terms of the cross=—

ssamination. I have a feeling Drx. Trifunacié.cross-examina-
tion may be.considerably shorter than Dr. Lico's and we
might well be able to finiéh it this afternoon so that

Dr. Trifunac-could get awvay. Otﬁerwise.he’s going to have
to sit hers for almo;t,a day éaiting to'be cross~éxamined,

andiit nigh% make morxe sense to proceed that way.
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So if you could give us a couple oé minutes to
discuss it informally off the recoxrd we might be able to
reach some accoxd,.

MRS, BOIWERS: fine. We®ll recess.

(Recess) ) .

MRS, BOWERS: Are you ready to’begin?

MR. NORTOMN: Mrs. Bowsrs, we've diécussed it,
and I guess the two gentlemen came together and one’is going
+o wait for the other in any event. So we will then proceed
as planned, with Dr. Luco, and do Dr. Trif&nac tomorzow.

MRS. BOWERS: Fine.

CROSS~EXAMINATION

BY MR. FURBUSH:

Q Dr. Iuco, are you the same Dr. Luco who appeared-

here yesterday and earlier this morning and testified?

A (Witness Tuco) I hope so.
Q I was hoping for a yes,
(Laughter)

MRS, BOWERS: What if he‘'d s;id ro?
(Laughter)
BY MR. FURBUSH:
Q Dr. Luco, I take it that you have appeared here
as an expert witness and have given vour 6pinion; is that
corzact?

yey {Witness Luco) Yes,
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Q And that opinion, ox opinions, is wﬂat the word.
means, your opinion. You do not contend that what you have
said in each and everv instance here is a fact; do you?
A It?s a different opinion based on the information
that I have availadle,.
. . .
Q Is it also an opinion based on, your judgment,
vour engineering judgment?
A To a degree, yes, -

-

Q And vou accept the proposition of engineering

Judgrment®, do you not, that thexe is such a thing as engineex-

ing judgment?

A Yes.

Q 2nd that engineering judgment performs a proper
role in analysis and.evaiuating structures?

A. Well in zngineering we are faced with situations
in which we do not have 211 the information we need, It is
Esomething like a chain, if yocu want to think in those terms,
and we have soae linkst The l;nks that are missing must be
rut in there through use of gudgment. But we cannot forget
the links that alzeady exist.

Q The judgment depends, doces it not, on the facts
available, the analysis available, as well as the experience
oZ the parsom exercising thaé judgment; is that not cSrrect?

A Yes, &¢ a degree, But I nust emphasize that

zcertain pieces information are available and we cannot
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disrégazd the facts tgat we have.

Q But then when you look at different points‘qr'
Lits of info&maéon that are available. different people
maé evaluate the importance of that information to different
degrees; is that not coxzect?

A It is possible, yes..

Q Are there any links in this chain which you

wentioned before chat do not involve judgment?

A We do not have a perfect complete knowledge of ]

the response of the structures during seismic excitation,
And-under those conditions some degree of judgment is
required,

Q I may have to jump around a little bit, Df.Luco,

* because some of the things which you said are £resh in my ‘

mind and I would like to get to them as early as possible.
It’; my understanding that you accept the
existence of the so-called tau phenomenon.

A I explained that the phenomenon eéxists in
generai. But the effects of t¢he phenomenon depend on the’
conditions of the particular case you are considering,

Q Yes. And you did testify, am I not correct,
that in your opinion the recordings mde at the Hollywood
Storage facility indicated the extistence of tau at that'
site during the episode that was being recorded?

-

JA. . What I said is that that is a possiﬁle explanatio:

e a
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; ‘ WRB/wb 1% ard probably the most probable explanation,
“A (,\ lléi Thezre is another possibility, and that is that
- 3§ thié. recozd in the free field wagiaffectéd somehow by the
a (:) £ i ;;;;;;;; of thé structure, But that’s a possibility. I
] , 3 tend to balieve that the first alternative == that is to say,
- s [i- that the reduction we observedin the basement is due to
“ = f scattering,pf waves by the presence of the foundation,
. a é Q And then the question of whethker or not tau
- ‘é'. should be considered in the analysis-of the Diablo Canyon
! 10 : plaét depends on whether or not the conditions exist there
11 whiéh would permit the tau phenomenon to be‘expefienced: is
’ 12 that correct? .
. @ sl .- A  corzect.
f ~ i4 Q ‘And so therafore in essance any dispute which
~ 5 { you have with somzone who has used tauiwould be in the
5 determination as to whethar those conditions exist or not;
- z§ {s that corzect?
. s : A Yes. We must determine if the conditions are
"y i i  such that the tau effect would be significant or not at
) 20 the ﬂséte. '= i .'
’ Q Nciv let's move over to sdhethiﬁg else which has

W,
e

some relationship to this.

£

You are awarz of the soil-structure interaction

)]
€3

study pexformed by Dr. Seed which is referred to in DL~3,

are vou not? As a matker of fact you commeﬁ;GQ"on‘that, did

o
&

‘ )
& O
. ;
i3
5
e A gy 8 4 8" o s an 5 5 S Sy 28 S g

o # e < B me = 2 = = = ez wian =5







T .

iz et e Attt i - 4 - W Ty - .. D e
4 .

9017

you not?

R et e o]
5 ey pasy

2 MR. FLEISCHAKER: Could I ask for a clarifica=-
s | £ion, if we're talking about 3A or 3B?
s . MR. FURBUSH: I was talking about 3A.
X = '
s, - 'BY MR, FURBUSH:
w’e f" Q. My question was:- You are aware of this study?
. 7 ‘?“‘ﬁgw aﬁout a Yes to that, Dr. Luco? |
: ' | ‘a m (Witness Luco) Just a minute.
; a il .I* - I'm not sure if that study was made by Dr. Seed
:;303% or not. - There is no author under the title of the report.
1§*£ N Q  Well you were aware of the soil-structure inter-
Xé~é action séﬁéf thet is rererred to 1n.D;L-3A, are you not?
| b © 33 A .Well it is not a soil-at.ructure interaction study,
' 14 { t's:just*a:coméarison between the results- of. Dr; Seed with
:é;;% ore model and tha .zesults obtained by a d;fferent model, a
. ;53“ - fixed baze moael. . R ' e
574 ] . Q I'm sorry; vou say it is not a soil-sgrﬁcture
- . ,é ? interaction model?
3 ,g-% a No; what I said; it is not a soil-structure
| 2y ? interacion study: it is.jdst a comparison-between<tie results
35 B obt?inba by Seeé, including‘soil-structuﬁé interaction, and

-%‘ the results obtained by a fixed base analysis of tan axi-

O
P

symmetric model of the structure on a rigid base.

Q All right,

»

Now the comparison is a comparison of what? A

H
o e T o W e
“""""“"'.“v.":.‘"‘"\"."' “pilee ar
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comparison of results; is that what it is?

/

&4  at.a cextain pcznt. I'm not sure at which point it is.

Prcbably the top, or something like that.

The -important consideration here is that the .

Ed

‘,aoes it make whether they re compatxble or‘not when you.are

: ; ccnparlng results? - . "
CA. Thetobjective of the.Appgﬁdix-DLL—BA.waé to-

sﬁow7£hat theré Qaé scma.soil~structﬁre intgracﬁph effect

and that the response that you would obtain qsiné a soil~-

. 37 H structura inte*eaction model wotld be- slightly iower, as
o 16 :’ shown cn the granh, than Lhe *esponse that you would obtain
% 3 ;gﬂl us1ng a fired baée model. But for uhat comparison to he
i 25:5 valid ‘the 'struct ural models must be equlvalent, they must
; ‘ZG:% be,corfsi's’centT ’ )
o5 @ All right.
<:) 23}& Well, what' I want to find out is, Why,"when you

e
&

R s——— a = s

.
v et e

are coﬂparlng *esults, the structural mcdels must be cone

a

elstent? Eecause is it not what you are trying to determine

« =
e e T T T B e e 3 veemen B o baeemen 6 sTh s caesemse s = e =
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A ”here is a comparison there of" response sppctra _h

T g?rﬁctur;l models used in thatdcomp;rison are notfcohnﬁfibleg 3
£ Q | I want to talk about that. That's what you sald
i in your letter, did you not? S
R FPA  Yes.’ ‘ - “
¥ Q ., -=~that théy were not coﬁpﬁtib;e.

W " - Now vhat I want to £ind out is, What difference. |

Y
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9019,
what will be the motion, the seisnic motion, 1f you willo
at that particular po;nt in the structure? Is that not ‘the

-

purposc of the 1nqu1ry?
MR, 5LEISCHAKER. I have an objection because ~:
there are two questlons pendlng. »
L MR... FURBUSI:: - Very well.
- BY MR..iFURBUSH: -
=Q : Is not the purpose of the 1nqu1ry to determine

what ehe motmon will be at a part‘cular point in the struc-

- . " N ' . A "‘ » w

SR 3 . (Witness: Tuco) ~No. T don't know what the

pu?pése of %this appandikywas. The only thlng I can infer

isAffom the title. It is called Comparison of Soil~-

Astrhcture{Interaction Analysis. and Fixed Base Anai&sis-with-
Tau filtered input. So thé,objectiées of that report'were
) to determine theeffects of soil-structure interactions.

lAnd, if you want to do,thatg you must keep all paranmeters

13

= Ty sl s
the gsamé. ™ -~ ..
, d .
., . tre -.,.

ﬂé B 'Oéaf. Wéll 1et°s look -at. it "in anqgger way,‘l.
then, Let’a just look at it on comparing resulta, iocok at

- the resultu at a corta.n level in the structure by one
analjalg, and is it vour testimony that anothe' ana&lysis has

to ke entirely consxstent with the first analysis before the

" resulis have any validity from ;he“second analysiﬁ?

A Well what I am saying is that the conélusion
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arxived at in that appendix == and I will read it:

"it may be concluded that ?ﬁe usé of’
tau filtered input with fixed base models as used
for seismic analysis of Diablo Canyon structures
" is conservatlve. i

To aéri&e at the conclusion you must determine
if the effects of. soil-structure interaction for vertical
incident waves, no tau reduction for horizontally propagat~
ing;waves, are higheri--

”Q Lt You are saying~-
A  Bxcuse me.
MRS, BOWERS: ZXLet him finish,
WITNESS LUCO: T;are lower than those you would

obtain from a £ixed base analysis with the tau effect, In

“that case-éhé conclusion is valid,

Now to arrive at the conclusion you must main-
tain the same structural models; otherwise you are comparing
apples and oranges. That was what I wrote in my report to

the ACRS.
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-get certain results at a ce tain level in the structure, whatf

structure whzch is the subject of inqu:ry?

- e : 9021,
BY MR, FURBUSH' )

Q All r;ghty %hls is where you lose me, bevause --

v M
-

let's fozget about_whether you are trying to determine the
existence of tau ox not, but assuming that you have the fixed

base modal which was utilized thers with tau in’ 1t, and you

difference doas it make what other method you employ if you
want to compare that with ancther -- compare the results with
another method, assuming that the other method has integrity .

itself?

a But that's the whole thing, if I change the . T

structural model; I can arrive at any conclusion I want. If
X use a aszerent structure in the sozl-structure interactzcn
analysis, I could get any result I want. ’

Q Wéll, you're.sayiné neithérione ogigﬁggquels the

» ¢

A I am saying that the two models are dlfférent, and
sffects of scil-structure interaction and the efchtg of tau
is not valiad, becﬁuse you aré.comparihg two difﬁgrqnt:models.

If the only‘differencg between the twofpoéelg was
that one 'ihé;uded soil-stzructure interactioniand&th? other did
not, I-'would accept the results. C
' But that's not the case.
Q. ; Well, I have a little difficulty here. You mean

that answers alvays depand on the type of model that's

- . . - ai e w e
- - - {ws memsz v w wmews rrem = . aar e emt cammmea e o = - -
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A Certainly they do.
7Q aAnd why is that? Because'of asgumpiioés apé
. engineerlng judgnent Lhat's enmployed?
‘5 No, not at all. If I took a one—storey structure
_iné;eaé of a containment model, I am going to ‘get 2 differengzgé.
result. .

Mgs. BOWERS: Jugt a minuke. Mr. Nieberg;n, Mx.,
Allison, would you mind going outside to have ygur éonversagidn?.

MR. ALLISON: - Sorry.

E B&ﬁ MR, FURBUSH:ﬂ

Q _Well, in anf event, it is your opinion that the.

" results of those two models, if yoh will, cannot be comparéd,
'.and results in this instance'pxe the estimatés of motion at

- the same point in the structdre? And you say that the
comparison ~annoﬁ be mada?

ﬁ - I 'must repeat that the objective of this report
was to isolate effect o@ the tau gffect amdito isolate the
effects égxgoilﬁstructuge interaction. That's my understanding
cf the objéctive of Ehis by the title. '

Now, that objective cannot be achieved by this sort

, i Oof -comparison.

Q All right. ‘Then let's go back to what I thought

I was asking about, znd that is this:

Let’s forget about the objective that's specified

CFIaT < AmE T e Fwem A Vs =
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" the difference between the structural models.

' action analyeis conducted by Dr. Seed, and this is Figure 3

8023

in that report, DLL~3A, and let’s just look at the motion at

. the-particular point in the structure that is referred to in

that report. e
Now, directing yoﬁx“;tténtion to that, do not the

two studies -~ if you'll call them studies -~ or two models

" produce ver§ similar motions ' at that particular level?

A That's not a valid comparison, and they could be

identical, they could be completely different, depending on

—aad
I presented a figure in my ACRS report wheie I

. compare the fixed-base analysis with the soil-structure intéexr-

&

in my ‘report of May 30, 1978. ' There I consistently use the
‘; results of Dr. Seed, the same structural model. 2nd if yod

" look at the results there in that figure you will see that

they are quite a bit different.

Q Now, when you talk about consistent, is that

. different from equivalent? YOu think the two models are not

’ eq&ivglent?

A The two models are not equivaient. The resonant

il frequencies for the two systems are different.

If you lock at the structural model on fixed base,

ﬁsed_by Dr. Seed, the géak occurs at the frequencies siightly

‘ higher than 5 hertz.

If you lock -~ I cannot tell very well here, but
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. I checked this,.and the frequencies -- well, the frequencies

were displaced. That maans that the two models are not

equivalent.

Q Do you mean that the fundamental frequencies of

R Yes.

o] And you believe that ‘twe different fundamental

frequencies were employed?

A I don't know whether it was employed, but the

. two models axe different if they have different resonant

- £frequencies.

Q Well, let me ask you this:

boes not soil~structure interaction always change

the frequency of a system?

A v I am comparing two fixed-based analyses where- there's.

no soil—éhxupture interaction. The fixed~base analysis:
perfcrme% by pr. Seed for the Applicant, and the fixed-base

y .
analysis conducted by Dr. Blume f£or the Applicant: There is -

‘i no soil~structure interaction effect:.

LS oA d

Q

——

There is no soil-structure interaction effect in
Dr. éesd's? T '
A He did two calculations, one with soil-structure
interaction and one without soil-structure interaction,
Q Well, the one with. Whag about that comparison?

A ¥We were not discussing that point. We were
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1 discussing if the two structural models were equivqlenﬁ.

o 2% 0 And ~-
<T§ 3n§ A I am telling you that they are not‘équivalent,
3 (~> 4 I} because when you pué’them‘both'on a rigid base the resonant
) 5 || frequency iskdifferent;
6 Q Well, let me get this clear:
- ) 7 i You are saying that Dr. Seed had a model, which

8 model was not affected in any way by soil-structure interaction),
. ) 9 whiéh may have affected its frequency. You're saying that
{¢’if that is Qhat he dide? - ‘
11 : A I didn't say that. I said th;t heiperformed two
12 calc&iations, one in which he included soil-stiructure

' 13 interéction, and a seconé cglculation in which he attempted
b 4 li to e;;élude: soil~structure interaction by considering an

15.11 oxtremely rigid soil. -

6 ’ Now, that hé calls the fixed-base model. That
17 fized-base model has a higher resonant frequency than the
53‘%.fized—5ase model eémpldyed by Dr. Blume,

o If there was any residual soil-structure inter-

YIS,

action effect left in Dr., Seed's calculation, the opposite

|
- 2¢ ?‘wouldoccuz. ‘the frequency &ould have been lowered.
? Q' I'm a little 'bit confused now. DO you mean that
% the comparison which is in this document is not between Dr.
“ Blume's study and'Dr. Seed’s?

./ 25 i A Which documeat arae you referring to?
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’ Q DLL~ 3A .

A I said that I believe that's a comparison between :

) £ixed-base énalysis, using an axiésymmetric finite element
modél'épd that's essentially Blume's analysis. The R curve
4 is for a.soil-structure interaction analysis with a different

' sg:ucgu£a§7modey performed by Dr.‘Séed.

Q . And you're saying that the resonané frequency

.
S
9

' of Dr. Seed's structure model was not affected by the soil
= o

;

A I am not saying that.
Q Well, I thought you said the frequencies were

different between the two, and that the one in Dr. Seed's was

" not affected by soil-structure interaction?

‘A I must xepeat that Dr. Seed performed tWo calcula-
tions, one including soil-structure intera ction, the other with
no soil~structure interaction.

And I'am comparing the two results that do not

. include soil-structure interactioh.= Tha fixed-base analysis

perfbrmed by Dr. Seed, with t@a:fixéd—base analvsis perfozmad
by br. Blume.

I compared both, and I see that tha resonance

.fiequancias are different. That means thai they used different

structural models.
Now, you don't need to qsk ne. You ¢an go to the

report by Dr. Seed, and he concludes that there is no

T [ - Ea EorEEe page 1 mIes #E weow
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. significant soil~structure interaction effect; that there is

na -- he doasn't state that, but that the motion at foundation |

level is the same as in the free field. Aand that means that
t@ere is no tag effect.

Q But, nevertheless, the results of his analysié
equal the results of Dr. Blume's analysis ét the particular
level in the structuze. A

A Butf@hat comparison is not valid, because it uses
different structural moéels. If they had used the same
strucéural model, I would agree with you. But they did not.

Q Well, you are awaie,‘are &ou not, that testimony
in this record in@icates that Dr. Seed obtained the
frequencies from Dr. Blume? '

A Well, I am 3just . . . maybe they plotted this

wrong in the figures that you provided me, but if I look in

- that I see that the frequencies are different.

n Weil, in any event, that's your opinion, that

it's not a valid comparison?

A Indeed, it is not.
o] It is or is not your -opinion?
A If you want to call everything an opinion, I think

" ¢hat anybody that could look at those results would conclude

that you have two different structural models, and on that
basis the comparison is not valid.

If you want ¢o call it my opinion, all right.

o kenliabn L mms ek ¥
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T Q Is it your testimony, then, that any‘eduéated “
structuzal enginéer famil%ér'with this field would come %o
tﬁe.sama conzlusion that you have come to? -

A The natural frequencies for the two fixed-base

arialyses gﬁe different. That can only mean one thing. If

* they used the same input, and both are linear; analyses, it
. . ! DR ) ..

can enly mean that they have different stchéural models.
Q I will ask the question again:
Is it youx testigopy that any éduéatéd strﬁctugal

engineer would come o the same conqlusidn that you've come

Eto, and express the same opinion that you've expféssed? :

MR. FLEISCHARER: I object on the basis of

raelevanca,

MR. FORBUSH: Well, I want to f£ind out whether this

is an independent -- Mrs. Chairwoman, I would:like to find

out whethar this is an indepenﬁent cpinion, or whether he

- believes it is g universally accepted proposition.

MR. FLEISCHARER: Well, I racall, just to respond
to that, that on many occasions I heard the argument that this

isini‘t a popularity contest, and I would ¢end to agrae with

2
b

So I think the question is irrélevant, and object
to it on %that basis. .

MRS. BOYWERS: There have been questions allowed in

the area of, Doss the scientific community generai;y adopt

s
£ .
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¢his theory'or that theory?
(The Board conferring.)

MR. TOURTELLOTTE: Mrs. Bowars, as I understand

the questioﬁ, the question is "'designed to elicit information |

from this witness which would .indicate vwhat weight might. be
given.' Because if it is a universal fact thep it yould be |
given more weight than that of an opinion, Eéen-though an

opinion is not certainly without weigh?. it would not have

_the same veight.

I think it is8 a legitimate question and deserves

-a fairly dirsct r39ponsé.

{The Board coanferring.)

MRS. BOWERS: The Board, £inds éhe question
objectionable in form, and for that reason tﬂe objection is
sﬁa%ained.'

We do think it's appropriate to ask Dr. Luco if
this is a matier that has been considexed in the scientific
community, and doaes pﬁe know if therejs general éupport in
the scientific comrunity for his opinion,

There have been an awful lot of guestions -on this

-

so far.
BY MR. FURBUSH:
Is this a generally accepted principle?

A Which aone?

Q The principle that you're alleging herq?
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A Could you . .+ .

o} - Well, I take it thé‘principle is that this type
of study -~ these two types of studies are not comparable,
angd, therefére, the results have no validity. T

A I am not trying Eq make any philpéophkcal point.
There is a conclusién in that report.' In'my view, that
conclusion is not valid because it's based on a comparison
of‘two different systeums.

That's my opinioz. I will not speak for otﬂer
engineers. I just express my hope that if they lock at two
. systems that have different frequencies, they yil% agree with
me that the systems are different.

"q 211 right, - oo
: Now, did Dr.’ Seed perform an; other soixdsténctdre

intéractidh studies with different types of models, structural-
modéls?

a "I don't know what Studies he performed, except
fq; what appear here in Appendix DIX-3B, and in the more
recent report entitlea,d“Analysis of Soil-Structurs Interacticn
gffacts Duriné Barthquake for the Diablo Canyon Nuclear Power
Station."”

Q And would you t&ink that those results are
comparable to the Blume type séudy? Can they be:compared,
or ¢o they have the same defect that you alldge existsin the

othar comparison?
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A. I think that the analysis that Dr. Seed conducted
in Aépendix DLL-3B ~- and here I aésuma that he éerformed that
analysis. Again, there is no indication of author. That

analysis is consistent. What he did in there, he took the

sa@e:ééruétural médel, and he obtained the rasponse with: -

.spil¥structure interaction and without soil-structure

interaction.

B s

I have no problem with that. That is a consistent

a;;lysis.‘
: e Did he obtain results at any pé;tiéhlar i$%éis?'
A ° I see two figures here describihg sonme reéuits;
yes. . o
Q  Well, do you know whetheé or not those results

" are close to those obtained by Dr. Blume on the basis of his

g mo&el?

MR. FLEISCHAKER: For the record, can we get gbme

; specificity with respect to the results that ve're talking

about? »

MR. FURBUSH: I’m talking about the results that
Pr. Luco is referring to.

WITNESS LUCO: 2gain, it"depenég on what you're
txying to e;tablish;

If you'ré trying to establish that the effects of'
soii~structure interaction are or are not important, that tha,

tau offects ara or are not important, when you do that you -

-
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v wel 1Z _ i g
} ‘ must keep the remaz‘.ni‘ng aspects of the models fixed. s
: kj\ K And that's what Dr. Séed has done, and. the comparl— )
7 5 “ - . .

5. s

e

<

»

i )

“: sons that you see in Emcure 3B number 2, “and 3B numhe- 3, show

e

resnons Tha%!s for the containmeant exterzor. And that

rigid base analys;~ dcas nots 1nclude the tdu. effect._ ;fg{ﬁ

~

'Ir the ﬁ@}t f;gurc, Ficure JB—3, you see, that

):.

thabe obthzned in the rigid bhase, w;thou any tau reductzon.

» T

~ﬂ " If you were o apply a tau reduction, then what |

¥ 5 - . ~

. 5

vou wculd £ind 14 that the soil-s tructure 1nteractlon results

» o wrm

woulﬂ bﬁ higher than those on the rigid base wzth tau. )

correctlon. : , R
<y S , aoaom b ‘ N ~'.‘ ‘:’: ?‘g‘ﬁ,* e w

. " !
3 ] “
v N

ﬂ@'-; ‘Then 1t's your undewstanding that Dx.. Seed, on tha

b«s&s of his studies, would not confirm the xesults of Dr.

Blame’s analysis, is thai correct?

-

r

& I cannot speak for Dr. Seed. All I have in £ront

of me. is what he wrotay .

Q' ' Well, I'm trying o get your interpretation. That's
2ll I'm asking about. Not -~ is i%z your interpretation oxr

:ﬁﬁ&erstanding that Dr. Seed would mot confizm what Dr. Blunme

»

aias

v e

-

A I would not &xy to ~nnsrp rat his opinion. I will

just go by what he has written.

>

. Q Zave you had a chance to review the most receat

ar o
L e L L R TR P e T =

e wwramtsaan S

the-s%il—structure interaction result are Sllghtlj higher than 1

EE N 1)

that. in ona case tha rigid base.analyszs gives sllghtly higher I
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. ’ o ‘A, . R I
v ‘ 2 4 A ‘As I said before, this document was nO'tAdizstr‘ibuted,f
: 3 3 or at ieast I didn't receive it . . . ) o ;
y O L4 ) _ MRS, BOWERS: ‘Are"you tallciqg about Joint .
: ' 5.l Intervenors' 58 dated Suly. 7?7 - ” . !
: ‘ 5% ' ‘MR. FURBUSH: VYes, Mrs. Bowers, we are. Lo e L
, " ‘ . R LR I
. 7| _WITHESS LUCO: Yes. s : - 3
| , _. . ' I @id not recsive this document bafore the last
. b . L e -
- ° r’ ACRS meeting of July. Latzer on I received a _c;cpy, and I
10  zead through the paper. ‘ : )
' 1l f BY ¥R. FURBUSH: ' ‘“{.«5‘
' 12 Q Does it 2dd anything to xq{zai we've been talking .
13 a}qou;'-: here for {:he. last few i’f;f:i.nutes?
__ S 14. r ‘.A Yes, and T quoted that this. morning. o -
15 0 What's the relevant gcz:tion, in your .estimatioh? ‘
445 A Give me a minute to find it he.:r:e. '
17 . (Pause.) . .. i
. 18 Well, in the conclusions —- Tgmé,'l will quote ,?a'giai‘.ix,‘
« 2'9 Sead and iLysmeyr sState:
- 20 YEssentinlly simi;!.ar va.:lues of rg_;sponsé are .
‘ _ 21 N ‘obtained for this site whether the.base mot:i:oné
o2 i ara wonsiderad o consist of a system of
O 23 ; vertically prepagated sShear and céi'?%aression waves,
) 53 or a syztam'pf&' hori'zén*;ally prcpag’ati;ag Rayleigh '
Q; 25 . vaves, and except for a small incréase in rocking :

L -- Aya 1 rimzuarans o P eow
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»
%

ehich affects the outer edges of 'the foundation

"~ - -

slab, the computed responses are essentially

«

similay o those computed for a rigid~base

analysis where the control motions are used .

»

H

. The: control motion that' he used had a.peak

accaleration of .75 g. That means

« E

tau affect.

>
8
2 A0

.

it had no coxrection for

<

So my interpretation of

that conclusion is that

*e

.

Y

rta;lfﬁp}qéégated“Rayle;gh waves, you get ‘essentially the

»

whather you put vertically incident shear waves, or horizon-,

same result as you would get from a rigid-base analysis using

© ovma

the‘fgee~fieid méﬁion'ﬁith noucpfrection foé tau effect.
S i ”ﬁﬁ fThe implications‘are-two: , | o )
-il)'The éffects of gsoil-structure intefagtion are
not importaﬁt; S “ ‘ j
) {2} There is no tau effect, no sigq;fi;ant ﬁau.

effect, for verticzlly incident waves, there is no .significant’

"

tau effaect for horizontall§ propagating waves.
'And this is the work ‘of your cqég;ltagt.
Q- 'Sq you are interpreting Dr. Seed;s and Dr. Lysmer's
study as indicatiné that Dr., Biume's éna;ysis,‘which includes

as being incorrect?

.

tau, "Is that your interpretation?’ B

I Lhink

.

ramain within a consistent system.

A very ~- to make any comparison, we

nust And Seed and Lysmer

= zesp
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have used a consistent system. They kept the structure the .
same. And their conclusion is that there is no significant
soil~structure interaction effect, and that theze is no

significant tav effect. Thatfs all I am saying.

T Q Do you agrae with.the nmethodology employed in that
study?
A I would -- my own praference would be a different

tyve, of analysis, but --.

Q It's a rscognized method, though?
A Oh, ves, it!s a standard method.
Q I want -to change the subject for a.moment and go

to t@e — ]
MR. FLEiSCHAKEﬁ: ExXcuse me a'moment. Is this a
good tiﬁe for‘tﬁe aféernoon break?

MR, FTURBUSH: Yes.

(Lauvghter.)

MRS, ﬁOWERS: You people will use. any excuse to
havé;asbreak;

(iaughter.)

We'll have a ten-minute -recess,.then.

{Recess.)"
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MRS. BOWERS: We’d like to resuue.
BY MR. FURBUSH:
0 ° Dby, Luco, cculd-vou direct.youz atteption to the

MR. FLEISCHAKER: I'm not sure Dr, Luco has a
copy of that in fronit of him, I havé é gpéz, } tnink.
WITNESS LUCO: Excuse me, I°m trying to find it.’
MR. FURBUSH: 'his was the one that was Bertero,
M%him. and Herrera, the éhree co-authors, or tr%:authors.‘
: WITWESS LUCO: Yes,.I have it nov.
BY MR. FURBUSH:

Q ' Now are you familiar with a much moze detailed

>
3

report which was prepared by Dr. 'Mahim. ‘and Bertero, which
was the Response of the Olive View Hospital Main Building

During the San Fernmando Barthquake, a rather extensive docu-

ment?

A ° (Witness Luco) I haven't read tiat report.
Q Okay. Th’ar;k y.ou.
t It’s a rather laxge docﬁment; as you'll probably
Iiecall.

¥Mow I'1l1l have to confess -~ and I don't want yon
to attribute the confusion which I'm going o express to-you

povi o any of our consulkants, but just atitribute it to tne

. Comnsel,

. - - - . s wama —smwrrec . oy oms coram o= . s -
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I have a very difficul tlme in unuprs tandiny

your ianterpzatavion of tihe study which you rafeéred to .in.
veur letiter. And that letber was the letter of Seﬁtember 22,
1978, -
MRS, BOWERS: siich is warked.Boara Aumbet. 2-C.
o ;“"“MR..FURSUSQ: 2—C, thae’s correcih ’
e .
, =) 4 .MR. FURBUSH: )
Q - Now lel me as% a.series ot questions and see if
“wé:'“één clé*" up, 1y confusion. ‘ o ‘

S

It’s my understanding -~ and perhaps jusi because

of some difficultﬁ with the English language that I have, at

least in reading it, on page 32, which is actually the second

page of this study, they indicate that the derived Pacoima Dam

;recoid shdws that the high peak acceslerations registered at

Pacoima Dam after six geconds uay not be characteristic. of
ground motions experienced ait other nearby sites.

Now is “hat nok what they say on pade 32 of that?

MR. xua-SCHAKER Could we have a more specific —

HP. FURBUSH:  Well, it's the second page of their

study bzlow Figure 1.

MR. FLEISCEAXER: Thanl you.

WITHESS LUCO: ‘There is a sStatement to that

effect in the paper. yss.

BY MR, FURBUSH:

.

So indicates ihax theixr conclusions at least

hat

0.

cxmey g







-

mows

s rrem

i " wers that the Pa.co:-‘.ma. Pam record was not cha.'ract'eri‘étic of
2 the ground motions c‘:perz.e.nced at other neaxby sites, i.é., :
3 - ¥hat :.'t:. was higheir than expe r..enced:“at other sites; is that
4 20t correct, for the last six seconds «- I'{n sorxy, afiter six
5 - saconds sub‘s:aizpe_{ii:. to six seﬂonds. | 7

6. A ; (Witness Luco) , Just 2 linute. I ca.r'mot'-find' any
7 réfé:;gnca to six se'c::onds. e
8 HRS. BOWERS: Do you have the page? p -
g ] - HMR. FUB.;sUSH: Yes, it*s the seconc_l page. I's ,
10 || the first sentence below Figure 1.

11 o w -'Eiléifﬁés LUCO: Okay. - - .

J?.'. . The é.uthors..,.indicate that it may n.c;t’ be

13 cnara.c:c'*rz.st_c of ground ‘.me tion e:xber:.enced ai. nearby s:.t\,s,
14 . yes, i:he.y say ‘that.. .

15 - " BY MR. FURBUSH: ‘. . )

36 0 Yes, and of course the derived Pacoima Dan’

17 record showed lover paak accglaerations, dn.d.n“.: t'.?

18 A (Witness Luco) * Yes. -

:12& ’ What they called derived Pacoima Dam recoxrds

2 at the. 1c:trraa: peak acceleration, I do;z‘t recall tb.é eixaci;

2% '-va.lue,- ‘maybz .8g or something like that. ‘

- 0 .4? Would .4 sound respectable?

23° ¥MR. FLEISCHARBR: At ﬁhi; point I ‘think that if

2 4 '.-zé re going :..o do more <ross -eyaxunan.‘.on or some detai leq.

g5 |{ cxoss-dxamination oz the b_as_is of this it might be well to
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mpha I give the witness a shoxt amount of tie to review: the .a.rtipieo;
. 2 &?edve dc;ne that a2 numbex of 'i:.imes. " o 7 |
.7 . 3 ,' MR, FURBUiSII: Do you have ;:opies vou'd like o - | -

O A put in? " * ' ' -‘
5 ( . .MR. FLEISCHAKER: wo,. ”%i'.hat‘.s x;ot wha'i:: I said.- ol
& X s.imply,am a’:‘:kingi -~ I7d like to 'reque_s.t‘the Board that the

" - ‘o Il witness be given ‘tine to zeview, to scan ‘the article ie

. ‘8 ‘Co:u.nsel is going to engage in fuirther “ gross—examination on

- "9 ' tb}is ariticle. ‘ ' '
0l MR. FURBUSH: Well, i;ut thae direct teéstiumony

T contains this letter of Dr. Luco which makes cerzain statements|

12 {i. Rud we assums he prepidred Iox the direc:t -‘.:estimény before

. ‘43 he came.

Y4 ) "I'm speaking to the Board now. I should have ;
15 used a li-étle different: tone. ‘
16 (laughtex.) ) -
R MRS. BOWERS: Well, the witness I thibk had a
) R ‘3 copy with him, ok was i Dr. Trdifunace?’ o _ -
< . 49% ’ " ‘Can yoi tell us if you've reviewed A Vez;y receantlyl
LT . . '
-~ 2g i| ané feel you ars familiar with iv?
R afl " ﬁzwmzss LYCO: I éeftaiﬁly read the pager'carefully
4o whien I wrote my coments,; and *"..ose ware ma:iled in Septenber
v C . : ;.3 { _of last year. . .
' T N e,
:;4 ’ MRS, BOWERS: Do vour think you aced a faw xuinutaé
Q/ 2_ Lo go th:.r:ough 3B? .
IR -
. .
sl S
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WITNESS LUCO: If the yuestion is very specific

w

ere, I hava.no £rouble:

f

aind I can £ind it

HRS. BOWERS: Well, 3 § don't we .procead.
O And, Mr. Purbush, if you'll identify the page

owe von't wasite tiwe.

2 "R, FURBUSH: Thank, you. ‘I will.,
. * 'BY MR. FURBUSH:
Q How the xeasoa I asked that question, of course,

is because in your letiter you said; "Since the observed” -~
-and I am referring to the second page of your comments pn thé

neating of '6/14/78, regarding Diablo Czayon Nuclear Power -

Plant, which.was an attéchmant to your letter of September 22
_'which I beligve is identified as Attachmant C.

| ‘Now the last page, waich is the saecoad page,
reads in par: as follows:
"Sincs #he obsexzved ﬁermanent drifes -

were in excsss of 30 iaches it sesmed Zzhat the
_peak’accelgratiﬁn at the sita of tne Olive View
:‘ﬁoséita; was not siygnificantly lower tﬁan'that

recorded at Pacoima Dam.®

A (Witness Luco) Yes, I wrote tuat. .
Q Mew, fixdt, do you consider tHat thé seakence

o which I called your attenkion a inoment ago would indicate
that you might heve been in 2iror whed you wrote thaid letter?

A tlo. Vhen I wrots that -- Lhat last comment is my

R - B———4 S T R W e ramrn s 1mer  sre cans s - s T T € s ormer sir csopeliger .
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‘opinion. It's not in guotes. Thers arxe porp%o?izeﬁﬁ?hgﬁ
papar that I referred ﬁo_in %he letter that are in quotesf

Q 1’see.ﬁ.

But in any. event, on the basis of thq;r‘studyA
which indicates that the peak acceleration was not wiat was
:gcorded aé che éacoima Daw, rathex that the derived Pacoima
Dan record was nore accuxate, nevertheless you nelieve that
the paper supporis the peak accelerat%on of ;he Pacoima Dan
racord. .

MR, FLEISCHAKER: Can I have that xead back,
Qlease?

| (Whereupon, the Raporter read from +he recoxd
és{requested.)
| MR. FLEISCHAKER: I'm going to objgct to that
question because I think 'it's ambiguous. I don’t understand
i¥ at all.
MR, FURBUSH: I’11 rsphrase it.
"BY MR. FURBUSH:

9 Do you believ; that this paper supports &our
ccnclusion that the Pacoima-Dam record is a correct --
correctly recoxds the ground motion in vicipigiés near the
Pacoibabam? ‘

A (Witness Luco) . Wall, I will stand by what‘they

wirote.

In my opinion this resulis,. and I was referring

-

f".a et
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there to the comparisons hetween tihe calculated parnanent

v -

displacenent snd tne observed- displacement indicete that .

the Pacgoima recoxds ara raepressnrzative of the lotica 'in tue

-naalr fault *ublOﬁ; and .ha* tbe USGS recommendati Qn of a peak

»
- .,

(% -

accel eratlon of l 15 is not e.ceggiva for a 7.5 wmagunitude

sl me e e .

ear-t;hqu.a.ke.; ’ L R .

Q Let me ask you this: . S e

s On the basis of youxr experieacs and education

»

ahd revicw of this paper, is it your conclusion that that
rmanent drift is akiributed by ‘the avnthors of that paper

P
.
-

o a pesak acceleration?

.. A .. -Certainly it is not.

Q What is it ateributed to? . .
A It is ateributed to a large veloéity.puiégi

-

. However, o obtain the derived Pacoilma Dam record they nave

“ox
“u

. ”

H
3

ileexred tn high fraguencies %o a iruch hlgher degree Lhan

the lower fzequencizs. That msans that to e&nlaln the

-«

ernanunt drizit the‘inaed a higher velocity pulsea,
Now since nhej have fwltered the hlgh freguencies
e aaﬁighersdegrae than tne int ermmd;ate frequencies; my
conclusioa is that the peak acceleration should be Quch
higéer han the cne they considered here of a .4g.
Q Uall, you have betoré you, do, vou not, the .

Pacoima Dam racerd; which is on the sscond page?

A Yes.
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Q Now, werxe those velocites, those peak .velocities
ihe high velocities? Did they come at the sams time as tae
" peak acceleration?
A I am no% referxring to that.. T .

Q JWell, T thought the pexmanené drift was attributed

to high velocities which were at the early pari of the record.

A Yes. -

Q And rather lengtﬁy pulses, is that'not right?&
A Yes. - 1 | .

Q ow thaﬁ'ogcuxred much earlier than the paak

.

.

accelerations, did they not?

A Yes. But in the calculations ‘they used the

t .derived Pacoima Dam racoxd, and that is obtained by some

filtering,' The filtering affects the higher frequencies to

- @ higher dagree than the frequencies at which the velocity

. pulse is present.

You can see by comparing the two figures there

-

that the Pacoima record has a peak velocity of 4G.4 inches

per secénd. The derived racoxrd has‘a peak velocity of 45.1.
50 there was a very slight Epange in peak velocity.

There was a tremendous change in peak .acceleration.
. Mow, to explain the Obsexrved permanent displacemant
they need a higher peak velocity. That means that tﬁey.filtere
tie original rscoxds oo strongly. If théy_remOVed that
£iltaering, the tigh freguency poxtion is QOi;glto move up much

,l
~-y

p &ty
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oxe.than the f*aruchLOS 1nvolveu with that velocity pulse.
Q Well, vou disagree with the authors of the paper:

a‘ % -
ve

then, in the way they did it. )

‘
»

A I ddn’t balieva'they derived the Pacoima Dam

v - ’
” - R R - ~ « L

= ~-he. derived Paco;aa Dam record. I think that that was

g L « " » . -
taken $xom soma ox oux publlcatlons. They referred 1o the

.
N .
- N\ v

work of‘Raimnnni - ) .
c And wha* do they say above r;gure l?

g sﬁéuld be qoted that the derived Fecord

s bdsed on erroneous orlenta ion initially reporit-—-

« .
s -
. .

ed " for the PD record.™

»
* o .

.

r

«+ And then it goes on and says:

“ﬂowever. 1t.is beliaved that this errox

‘does not’ materza7ly zx*ect the basic character-

‘lSthS of the darzved motion."
it " Yas.

'Q Do 'you believe thai -~ well, you’xe relying on

-“be napcr. "Now Qo you accept {he papar and ithe conclusion of

> b e

»

the authoxrs, * or dontt you accept them?

"
N

A . ‘I don't have to ‘accept every statement in the paper

I believe that they have done a good analysis of

.
L

ineimsiic respvcnse, and that's what they nave usad. I don’t
wniznk that we have at the present time accurate methods o

corxgel the Pacoima Dan record for the effect of the reach,

*
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i mpbl0 i The methods that we have at j'c.‘ué present ﬂng: are{

3 * “ . - . . « T ' .
g’. ‘ L2 limited in. frequencies. We cannot go.+to Very. high:frequenciesd
i @ I - éo an}j‘c‘alculation of a defivé&w}l’acoima “Dam re;ord fis. not -
3 ; 4 recessarily accurate because i:he method.s simply do not péﬁuit )
§ L 5 you to. do tha:L at the presént !tz.ma. o T 1_:“‘

!; H 6 - " N ? So I do not a.gree with that £:Lr.:t po::cion of ﬁthe ”
‘E ‘}75 paﬁer I ‘do agree. w::....h i:he z.nelastn.c ana.l_ys:.s \..hat L.hey o

1 ° . oo . .

;S 8'V have nerz:ormed, and those are mdcpendent. . " R
9 ﬂ Q ,,,,;"’ Well, but you.were using the paper“'fdr” the

‘W | :’.»0 proposi tion that «.he permamaa drift wh:.ch‘was observed .
“ | | “; m dlb“is aat the peak accelera.{.:.z.;)ns reco;:zied at. the e
' 12 -Paco:.ma. Dam were an accurate ;epresmtatzon of the moi::.on
‘ ‘13"‘ at Ol:.ve View Hospital, are vou not? N -
QQ@ p 14 ';‘"Wha.t: I am sc.ying is, that the mo%.iém at the’
! ~ L ‘»‘*i?f***ﬂ “ )
i 15: hosp al probablj had peak: accelera-‘.:ions h:.gher tha.n «8Y.. i
:; ’ 16 { o Q* Higher than what? .

’ 17”’ A . Higher than .8g. Othexwise you cannot exl;lain
ig" he obéérvations.

X 9 - " AQWell, let me ask you this, as ;?.‘strt;ctura‘l

t 20" eﬁéineera -
P 21 “ Could the h‘:i.mghér displacement of 30 inches come
3 ,,_2 from the lénéer duration pulse éf 4g rather tnan ‘a highar
O 23 .e.fmpla':t}:de pr..xl-se of the same duration? )

25 A I'm sorry =—-

% 0 25 Q .4g.

H .
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Could t¢he higher displacement of 30 inches come

-

from a longer Guraidon pulse of .4g?.

"
.

A When wa go into ihe inelastic range the response
depends opn many many factors, and one is the ixdividual

’

duration of t¢he pulses, -The ampl tude of the VelOClty

.
.

pulses and the ﬁotal'duratlon of the record, and how the

»

different pulses succeed esach other. o

Q Well, isn’t that the real subject of this
papexr, that & puls es cause -- read the summary.
. "Long dura tioh acceleration pulses Whlch

s

result in unusually large ground velocity incre~

1\1&1:;{'.5.;-“
A I have no problem with that. : )
.Q ; "Wéll, you have n6 problem with it, but does that

sﬁbstagtiate tha proposition that the peak acceleration
recorded at +he Pacoima Dam was also experienced at the

Olive View Hospital?

A I

A I gave you the raaébn way I believe that.
Q All rlgat.
BLt you do not get that out of this paper, do

gou, because the papar would indicate tne opposmpe.

a JE would not.

-

The pager does, not.

0 Well, do you believe the Bertero paper tells us

>

amplitude of pedk accelerations at Olive View? S

el
o'y
()

¢

A 7 believe tha®: the results iﬁ the report suggest

3 e 3 B
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that the peak accslerations there were-higher than .8g..

-

,What actually you nsed is an increase.in the velocity pulse,

but to reach that ~- and since the derived Pacoima Dam record

has been obtained by filtexing -~ if you want %o indreage tnat

" pulse yéufwillfhave to increase:ine high frequency to a higher

N » i’“ . e s ".""’l' W
dafree.” And-that in'my view implies that the peak accelera-

tion would have.to increase much more than the peak velocity.

.

Q " Dx. Luco, did you say something earlier todaj or

- vastarday aboui Olive View Hospital and soil-sivucture inter~

“action? My memory is not too accurate on this. I thought
you said something about soil-structure interaction and tne
effect at the Olive View Hospital. If.you didn'e, say you

didn't because it will clear it up for nre.

A I don't rascall saying that. I may have conéused
names. Maybe I was raferring to the Hollywood Storage
Buildiag. '

Without having a record ~— I don’t belisve I did.

-Q All xight, becausai-you don'l believe.' there is
any sorﬁApf a soil~st£ucture interaction effect at the Olive

-t

View Hospital;, do you?

A - I have not said that.

Q \lell, was there one or not? Do you have any idea?
A X =m trying #0 remember fhe soil information.

Q Would that make any difference, the soil informa-

zion?
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.And X do not recall those soil properties.
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A Pardon me? - -

Q Would the soil.infoxmation make any difference
for the Olive Viéw Hogpital?

A ﬁell, you asked me a qﬁestion whether there was
soil~strucéure interaction effect§.o£ not, ;nd to answ;r that
question I need the information about the soil properties.

i

Q What would the effect be of the foundation? Was

it not a different type of foundation at Olive View?

'MR. FLEISCHAKER: Objection.

- . The question is ambiguous and different from what==| .

BY MR. FURBUSH: S
Q W;ll, different féom the usual ty?a you utilize
whgn ybu’;e-making a goilfstiucpure inggqgc%iqn égudy.
- A  {Witness Luco) I do ggzuigégiiué;pugh details
about the féundatiqn‘to answer that question.

Q Would you assume for the moment that the Olive

View Eospital was located ai the fook of the San Gabriel

- Mountaing on an alluvial fan of sand and gravel deposits

. from the Wilson Canyon, would you take that gssumptioﬁ?

A Okay.
Q ¥New would there be soil~structureiiﬁteragtion?
a That®s not enough. I need soume estimates of the

velocities and sO0 on.

The structure had three towers - four, pardon na. ’
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Three of <them collapsed. The foutth one remained inclined.

- I visited the site afier the earthguake. Someons

a therea msntionad to me that the foundaﬁion'.material on that

side o£ the bulldlng, on that 51de of the bulldxng, was

X

AlfFerent from.the one on ths other szde. And actually tnat

tower I bellbve was dlrectly foundea on th- soil, on a narder

»

Sall-. The other towars were.supported on beams, supported by

=

®

L ‘ "So based on that I beliave that the properties of

tbe foundation material under the site varied significantly

from.point ‘to point. Bui:, again, I do not recall all of the

: deﬁailed information. ‘

Q A Well, that was probably a digression because my

- mamory>may hava baen ﬂvong. I thought you referred to soml—

»

structure interactlon, but ° ohviously‘you haven’t studied
iﬁ.
. Now just so thait the recoxrd ig very clear on

hzs, tne Diablo Canyon- scrucburgs axe not of the same type

L -

as tnose at the Olive Vlew u03pital, ars they?

A I have not said that they are of the sawe type.

. They are not.

0 They areé not.

-

And wasa'i ona of the great problenis with the

Olive View Hospital Zhat a mechanism developed in the structure

You must accept the fact that wh;ﬁ I'm using here is a word
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which was told to me in passing the other day, so this

machanism which is of a hinge-like hature in a mbmeﬁt resisting
frame is soneting whichtydﬁ}ll have to go into détail.on if
it's important. |
' Aj Well, tha columns at the first £loor lavel

expariance very large inelastic deformation. I believe that's
what you wera raferring to. . 7

Q And  that®s what caused this permanent drift‘to
which you refer; is it not?

A Tes. o |

Q . And that typé of motion is caused by the pulses
which geé ~~- which have an effect on the ﬁotion of that
- of the freéﬁency of +the strgctgre,’is that not right?

- ‘A'i . In this particular case the laréeQQalocity pulée
pay account in part for that.

Q In other words, the duration of the ground motioa
pulses relative to structure, period of vibration is a very
iméortant ingredient to consider} is it nok?

A There are many factors. -The lendths of the
different pulses, the amplitude of the different pulses, the
sequence of pulses, and the total duration of the record,

Q Well, as a matter of fact you could have zero
acceleration gfter four seconds on that record, and you could

have had the samz damags at Olive View, could you not have?

a I have not done the calculation. I could not tell.

ot T BT Sn e © R M R 3 ATy e S S == - b et L R T T - - -






16

-

2

i3

14

15

]
s

P P ]

L3
LAy LEr sl gpiv ik prarrpm ey Uy i yar)

9051

x

0 Well, what would yoﬁ say when you look at that
record?.“Lookvgt the velocities in the first four seéonds.
Wouldn®t you say that’svﬁheq the damagé "oqcurredé

A stee one lardge velocity pulse followed ﬁy several
long velocity pulses +that have s;aller aéplitudes(

But if you were to set accelerations to é;ro,
ﬁgpse velocities wsuld rot be there, and they ﬁay have contri-
buied o tﬂe obsexved effect.

Q mﬁall, Leg's move alorng, thsn.

Do you know whether or not Diablo Canygn‘haé been
designed to withstand large velocity pulses? ﬂ

A No_inelastic analysis has been made or reported.
And so tha@ hypochesis has not b;en tested,.

Q- Let’s_talk sbout inelastic analysis for é nomant.

Is iL your opinion that an inelagtic analysis on

the base of the present state of the art of inelastic analysis
. .

- will give you morz reliable information than an elastic

analysis pusihed up to high accelarations?,_ ..
HMR. FLEISCHAKER: I have to object tg that ques-
tion bacause iit's ambiguous. 'I don’t understand ‘the term
Ypushed up o hign acgeleraticns".
4R, FURBUSH: Well, then, wé’ll change it. We'll
teke out "pushed up”. .

BY MR. FURBUSH:

0 In an slastic analysis coupled withljudgment -

1 5 ek Ce————————T | RS e e . = R B i I = P S
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HR. FLEISCHAKEQ:, Could we have the question back?

MR, FURBUSH{t I will'-estate ih-“
BY UR. FURBUSH: '

Q Is it your opiaion based on-‘the present state of
the arﬁ of inelastic analysis that such an‘analysis,ﬂinelastic
analjsis, vould give you moze raliable information than an
plastic analysis coupled with judgment?§4’ |

A " (Witness Luco) & depends on the judgment. You
have to give me more information. The judgment implies éhat_

the ipput to the elastic analysis would be higher, that it

. would be lower-- g S I TR ‘ -

Q That it would be higher, and in the elastic analysis

i$ showing that yvoulra going to yield.

A I still don’t understand the question.
* You have an inelastic analysis =~

Q No, you don‘# have an inelastic analysis, you have
b4 #

[ 3

an elastic analysis.

I You have an alastic ana;ysis. ‘

Q An elastic analysis‘teéﬁniqueﬁ

A And then what input do you use?

Q Well, vou use & high invut.

A Higher than the one you would use for the in-

»

elastic analysis?
Q Than inelastic?

£ NOa
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1ike to be specific about that.

Q No, 1o, Ihk using - X

A Well, it;s impossible fdr Qe o answer that unless
you specify px ec;eely what you mea$.

Q Well, what is the state of the art of an inelastic
analysis at'the presené timé? A :“

A i‘ha§§'done veiy litile work on nod ~=- inelastic

+

_analysis and I don’t believe I am qualified ¢o answer that in

— e

-

I believe that you can fiad expertise, and here -

you have an example, the analysis of the Olive View Hospital,

o

go thet it can be done. Perhaps I cannot, but.sse ’ | AR

Q Well, we got into this discussion on another
cccasion on the inelastic field or range by your statements

that the Diablo Canyon s“"ucture would go into the inelastic

; -
» ¥ «

rangs on the basis of a 7.5 Hosgri evenk.

A Yes, thatls what the calculations presented by the
Applicant indicate, y o .

~

9 We;l, and at tne tlme of the depos;tlon we I°Q

~
T
A

Yhen vou say the calculations you mean at some
points the calculations indicated that the structures would yo

ianto the 1nel stic range.

A ./.'es°
Q AL gome points.
A Yes,
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mabls 1 0’ And then you taks that-fo mean that the ent:.re. l
' 2 structures, all other po:.ni,s of the smt.ci:ures will go into
3 the inelastic ‘range? - : . L
)l Q\A . .x I sai;l nhat it: would go bejo.nd 'hha ei—;;t:.c»ra.nge
5§ abt some poi::z:. o " i _* ‘ I
6 . _Q Pb sonme poin"c.r Tbat's 3ust wha{: I want to getk
.7 c'.;.éa hera." | S F .
‘ 2 . You re non ’ca..:.klng a.bou't nVeryple.ce.?
gf A } Tf you e*zceed sl...ghtly *:.he peak accelera:hion

.
<

10 vz..luec used .Ln the anal ysis, z.f you exceed those peak accelera.~

[N - ..

it Il tz.ons by ‘a consx.darab’e margz.n, then the :.nelasx:ie or the

. - v v
- .k -" s,"'

12 |i - situations whera :Lnalas«:.c beha.v:.or oc:curs will be more

“

i3 extent.

14 . Q@ Do'you have any idea of how much more that would

. ) = : .
15 | be?’ . : . ' L :
16 ' A No. No analysis has been prese.nted. .
{;7' Q {?ell, .nou, when we i:al:c abou" -t:he inc...a.sx.:.c analy-

> - -

18 sis, wha.u ao you mean whan you d:.scuss it in these terms"

L
>
o e .-

15 || The moment you get mi:o ::.nela.s‘.ic analvsis you have trouble
20 - with the .,rvucr.\.re, seruct ural dvf J.culta.es with it?

oy T oa I dldn’t say that. I said that the structures
22 i ma2y go into the welasm.c .%:'a::ge, and it is p;Jssible tnac

they will experisnce some permanent deformation dependiny oa

E313)
0

the ¢ype of c:,.ci cation Jxa:- you have, and tha nust be

L\t
PRt

.
£ I

analyzad ca:.ef 211y .
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ST wepb20 1 I .think I was specific in saying that by going
L

inalastic that didn®t imply necsssarily that the structure

would cgollapse or anything like that. If is simply that they

!

i Q 4 will go into a different type of behavior and \‘:.ha.:i:. _'that )
| 5 béha.vig:-f fzas_ no;:»bér-.:n" a:nalyz“ad.* ; )
, ‘ 8- - .I am pariticularly“concerned abouid ducts:. co.m:xe._cj':Ei.ng'f '

o - 7 " ldz‘.fferen'?:. structures vwhere relative displacement: could bé

: . o 3 inpoxtankt. I amn concernad about the- turbine buildigg where . .
" o || you have two different ty;:aes' of makerials. Yqﬁ have steel and

10 vou have concrate shear walls. If there is a sigaificant

PEgvee s
b3

11 |l ~deformation of the mors flexible’ gortioas, steel, that'. could

72 compronise the effectiveness Qf the shear walls. C
. b ';3 | So in my opinion a careful inelasiic analysis must
: .
4

14 || be made, and those issues must be addressed.
end Madelon. {s.
NRBicom £lws
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Q Now you do, obviocusly do, but let®s just do it

for the racord, draw a distinction between  inelastic and

fﬁilure.
\ A Certainly I do. I must repeat again that by the
fact that the structuzes go into the inelaétic range. . R

does not necessarzly imply failuxe or collapse.

o e e e .

I am just

--

" stating that by the use cf an effective accelerat;on ané

"---M.

by the.use of a tau effect that in my opinion are not

Justlfmﬂd, that analysis has been by-passed,
' . It. may be. that after the analysis is made it
will he fbund that everythzng is acceptable,
Q - And on the basis of your experxence_it is your
opznlon, is it not. that there is a great deal of strength

left in a structure even when it goes into the inelastic

v ¢
-

A I don't rxeally understand what yod‘msan.

We®ll go back to the previous qnest o - And f_
state again that purely by going into the 1nelast1c range
phat that doss not necessarily mean failure,.

Q. Do you.haQa any idea of how much qdditionai
strength is left in the structure when it moves into the
ineléstic ;anéé: as a general proposition? There are those
who have made estimates, are there not?

A, I don’t know,:-

Q But you don’t have any opinion?







v

[

4»

CE

1944

20.

. A No.

Q Well, now I would like to go into an area

AR

which really has to do with your understanding of what -

others have done, because a lot of your testimony is

based on othex. studies.

Now it®s my understanding that one of the reasons|

that you utilize, 'or zely upon for your statement that you

,beliefé that the free'f£iéld acceleration of 1.15 is a proper

acééleration for the Diablo site are the studies of

Dr.. ?rifunac;'is‘that correct? =~that you rely on th;ma
A That's one study. The otheriih'providea in~

Circular 672, | S

Q Now are you awara, oz have you read the

) crltique, if ‘vou will, of Dr. Trifunadh attenuation

correlations which was prepared by Dr. Cornell and included
in the xecord as D=-24?
MR, FLEISCHAKER: Can I have a minute to get it
out? '
- MR, FURBUSH: It's DLL~24D,

MR. FLEISCHARER: I think the witness might have
tﬂit before_him.

WITNESS LUCO: I read that appendix several

| months ago. I don't know if I have a copy of it.

MR. FLEISCHAKER: Can we have a moment? We

have an extra copy here we can providé to the witness.
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. WITNESS LUCO: W‘hat's the number?

L IR. Fmazscmxmn: 24, T

MRS. BOWERS: Do you vant'a fow minutes? |

o 1 ‘ WITNESSrzuco- If you' re going to go into - if s

: BT AN

© youw are gomng to address this report in scme—detail I *%"

would need some time to review lto RS “‘.:'1‘;"4 e ..V;,;,‘.‘,;,‘ f:g;«‘

' BY MR, FURBUSH: R u L

‘ Q What I was going to ask you isi- soasn!t " ;

"Dr; Coznell 1ndicate that.perhaps Dr,. Trifunac s attenua= 5{

éﬂition laws result in higher accelerations fortqzose-in *vk‘:;s

Cmtemio T el U TR iy

; Tl’f A (Witness Luco)7 I do not re;alx;h I"éégld h;;éi‘=@#

;"- #o rgad ito | | . o ?w}wﬁ

A - R—— would be :easo;abxe? e
j:” "' ums. BOWERS: 1o it a long article? . "

MR, FURBUSH: One of the purposes of this

;quéétion is == X don’t think it's necessar& €o go -into it:

I just wanted to see whether Dr. Luco hasg revieved the

likérature‘and material which canflicts:with,soma of the -

dpinions that he has to properly evaluate the other side of

the coin.

MR, FLEISCHAKER: Do we-have a question?

. MR, FURBUSH: My question is-= That's what I'm

trying to get at here, And if he hasn't reviewed it I think

vwe have already determined that he hasn’t -~ that he does not

EES - ME L - hem RARSAWAGRS SLMWR T RS MK [ e T SEA W 6 I L o TP Y
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havehany definite views on the subject.

WITNESS LUCO: I stated that I read the report

several months ago, but I am not prepared to go into the

~report in detal without having time to read it,

BY MR, FURBUSH:
Q " Well, then, let's not go into it in detail, then,

now. Let's talk about your understanding of Dr. Trifunac’s

-

WOrk e

Now is it not correct that those correlations

are based on a great deal of data at 40 kilometers and

) greatex?

A (WitneséwLuco) There is a large number of data
withio.that range,yes. . .

__.Q  1nd that correlations beoween magnitude and
éeak acceleration were determined by the data located . in that
range?

A No% only in that range. There was some_data at
shorter distancee, namsly, the- San Fernaoﬁo data, and other
earthquakes that I do not recall. And there was some data
at hxgher distances.

Q Have you ever taken the correlationa, plottea -
or takea the plots which were the basis for the correlations.
extended that inward to the episode == and I guass in this
instance is it the epicenter that he’s utilizing?

A The epicenter..

R P C e B I R ] rempmer s T ETARE E B - -
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- Q ~ ==the. epicenter where the episode occurred, and
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b=
e
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X3

reviewgd'the shape of that curve and compared it with one

PR Dnac e RN T A
Py g

" which was made’with'all of the close data regardless of

JE—
. '

..
..
-Q

1
»
.
.

[
s

. magnitude, all the close site data?

‘ 7 MR, FLEISCHAKER° I'm going to object to the

form of the question, in that lt'S ambzguous. Because in'

TR 1

™
.
@ o
- p———_tan #7 > ——A B S 4 A S NP
T e . * EY

A'i 7 the £1rst part. of the queotlo“ tbere vas a’'reference to -

) g i plots, and I would llke to object to the qnestion because
- g that's not sufficiently spccl?xc.
i so i a , I would like the questioner to \1dent1fy what
i T plots he's' talking about. ‘
g 3;1“. ’ MR, FURBQSH: Well I asked him if he ever plotted
21'23 LB them.l } o | .
E "ﬂl all © " 'mRs. BOWERS: ‘Weli_the objection is sustained.’
! 5 ‘Plogtéé'what against w?at? | a

" i . BY 'MR. FURBUSH:

a - '@ Did you ever Plot ~the curves which are the-
‘ s ‘1cor?elatzor curves which’ he ge s from thzs? Did you evexr
j,L " ﬁ :plot them and then conpare them? S
‘ ; ZG‘é A (Witnegs Luco) I have not plotted them. I have

. calculated once the values that T would obtain ﬁpg;peak

‘.
A Gt e A Secent Saem 5 A es
o g

accelération at different epicentral distances. But I have
not plotted that., ) S
18 Q Dld you evexr consmder the alternatlve procasdures

which were -= you mxght get from the data presented By Hanks

to
H]
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MR. FLEISCHAKER: Again an objection to the

EOrm of tbe question in that it's ambiguous! The ‘question

L3

ails to 1dent1fy what data of Hanks and Johnson is being

! ‘¥
) . ‘
et e . e ; P

referred to. . ¢ - - » L

v By MR.. FURBUSH: | L L T e

"0 Wéll let me ask you. Have Hanks’ and Johnson

propared any data that you‘re aware of? -

LI

A (Witness Luco) They do have some ploes of

»

peak acceleratzons recorded for some 1ow magnitude earth-

‘-,.,,. . ety At f . | L1
R . B ' B h. . | <.

mmhm._ﬁ“[;‘s;m" R ERTIN SRS ;;}w:

=

. Q. " But you have never'taken thEI” plots. their

"

cpéyés, and como; éd them wzth Dr. Trlfunac 8? .

Aa’ No, I have not, .

Q ' But you subscr_bn to the propos;tion that
accelerations, peak accelerations are magnitude~depenqent
;t cloéé-in sites; 1s*that correct?

A '.éeé., ’ X

'5, : Aqd‘you.don!t’dréw any Qiatinctioﬁ batween §eak
acceleration and mean oﬁlthe peak acceleration in this
instance, do you?

R\ Maan of what?
&Q 0] théuclose-ln sites for any particular- Wall

» , we o~ u - g C R RSN LN WTIMD F N R O erae T e e L n E

A .1 zead ‘the paper some time ago, yes.,” =~ = .}
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= S 2 : 9062 A
A 7 let's pu{. it this way. Letis str:.ke tha:l:. i ‘“‘ . ‘ ;
i ‘WRB/wb‘I 2 . Do you subscx:ibe to the p:;eposa.t:.on that for ? :’
g "73“4 “a 4 magnitude earthcma!:e and Afo.z. an 8 magnitt.de earthquake o m
% . . zz' {.hat the’ peak accelerat.x.ons ,wj'll.. he fi.}ﬁfi::erent a'c all‘timef?’ -
i 5 x ' A - don't understand the "at all tmes. . b
i - g o ELA In my opz.m.on ‘the probability of hav:.ng a .’ l ‘ ;
: ' C 7 iarg er peak accelerat:.on foé an 8 magn:.tude earthquake kwou?l.d ﬁ
' | g {i be layger i:han the pvcbabilz.ty that you would have for a +
; :
_‘ - ’ P 4 magnitudo cari.hqt..aker |
%i . ,16‘-4 o Q b But would tl"e ma 1mum ea:.:t:l?‘quake acceleraf:ioa
oo :“—“,1'; ’ w.Wcm:!.d. the maximum accelarat:.on of wh:r.eh an 8 magnitude
: Lo ’;2;" ; is capable be greater than the mawmuﬁ acceleration of a.
: QB . 18 L 4 magn:.tndc earthquake .gor a elese-z.n s:.te? o - e
i\ e ,4‘J In abselute tex'ms';’ o O e o %
1 !V:SS: ! “E‘;& ) Q . Yes, in absolute terms_. SR ’
.33_ L A - I don't think I can answer that. l
; 12‘ ‘f' Q Let ne asP- you this: Which v:ould'give yoxi the .
‘ ‘,'i&_ : 3 most rel* able m*‘ormat:.on or the most reliable es{:imate for
; ‘;' e ;9; o close:-in motions, regressionv analysis with the distance T
M ':_'5 . . 20 i fo:c magm.cude G. S to 745,. or 1"ega:ess:n.on with magm.tude 4,
é - - _2%- 3’ dn.stance‘less than 10 kz.lome'cexs? .
% fz:' A I'm sorry; could you repeat the quest:.on? .
Sl
" “oa : Q l'-ell, Ita rather do it this way. _ ,
i . P Ny yn;ieh will“g.*f.ve- you the mo;at* reliadbdle in%erﬁation.r
' ‘.} 0; ; a regression analysis for recorded magaitudea in excess of
28 | . .
. il
% i






P ; ‘magm.tudo 6.5 at 40 k“z.lometera and greater, er a regress:.on'
: .éJRBZz:bS 9, 'ranal ysis for all magnitudes w:.th:.n the 10 kz.lometer range
’3 ‘ " of: ;:he epn.cen-':. xr; wh:s.ch would give you the best and mostf "
% A t : .reliable information for a clese=-in s:a.te? | '
5 i A Are theser gress:;.ex;s withrespect toepacentral
A & : d:.stance? - L - CoL e
! . ‘?:,: Q | ..Distance from the rupt:uz:e. --No, I'rr; s‘cn:-z-:y’,T :.t' _ﬁ;ﬁ;
; : 3 F: dista.nce f'rom the epicenter;, not from 'che rnpture. ﬂ‘
5 e 9 P AT I'm totally confused by the quesi::.on. :
’; ‘?\0. : “ Q Well of course it’s just another way of saying. ’_
i . B | A St D Y, . —
Lo *“ e or gfs}?mg uhat I asked before: which ig\ gomg to ‘give. your‘ £
g . ] ;2 ""' :,the best. infomaua.on, the most "el:z.able for a close~in :
P 13 ‘ ‘sz.te? All of the n.nformation that you have for close-z.n *
é 14" :;- Blees, regardless of magn:.tude, or merely 'large magnztudes o
i.' ' ‘:r f s -éi?‘a!)greatcr d‘:.si.ance’;’ B S o N " ‘ .‘ .
. ze »v '”’ A" . I would eot rely onlwyyen one typa of‘.infoma- ’
3 EJ’; : ?t:.on O.\. uhe otherﬂ.. bfost of the in_forrxiation in the near=- _ ‘
“ { & “ ws{e:iix:'ei‘ l"’c-::;g.d.on '4 18 fe':' low magn:!.tude earthqu\akee | B Andsince ) ,
§ ‘: ] ' 9? ’2 ‘?I believe that the probab:.la.ty of having -a higher accelera- N
\‘ 20 r, jt:.o‘n is larger, for 1arger earthquakes I wou]:d not assign
o 211 hmch we::.ght to thcse observa :z.ons:_-_;_‘ S ...‘._._;';-»-r':
5 » - Q Well do “you believe that the magna.tude dependency,‘
; 22 0o N L A
@ ?3‘5 z.f you will, with distance - ;E'm SOFTY: accel'éféé'i-on.
; 2d ;aa;znltude-dzstance correlatz.on is goz.ng to be difﬁerent for T
? .\ - 3 1arge magnitude ea*'thquakes than small magn:.tude earthquakes? '
o ase L, ]
i . He
! : : :
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) A It may very well be, yes.

Q iwe11vhaé's your reason éof believing that it
might he? | C

A For the small aazthquake you have a small fault

and the problem of attenuation ia completely dszerent from |
the attenuatzon you would have. for a large fault. The
geometries are different., You have a small fgult and you are
ceomparing with the epicent}al distance. In the case of a
iarge magnitude earthéuake yoﬁ haveza large fault and you
are comparing with thg distance. So that on pure geomstri-:

cal grounds you would expect diffexent attenuation.

Q For a close-in site?

A éardon? ‘

mQ.  For a close~in site? . B
. .

Everything is relative., What you call close

in ocne case~=

Q Under 108 kilcomoters.

A Wéll, but you ece, what you call ‘close® depends
on the length of;theifaulg; If:you have a fault that is

one kilometer long and you are ten kilometers a&éi, that’s

' far, If you are ten kilometers away from a fault that is

eighty Xilometers long, you are close. So we're talking
about relative distances here compaxsd with the lengths of
the faulté, not absolute ‘differences.

Q I think I have a filler, Dr. Luco.
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Do you know of any tests which dem‘onsti'a.te that

b
»

‘ ‘(\;SRB/wblO' 2 you will not get seven percent damping as you increase strain
g | 3 up to yield in a.si:ructure? ‘
, @ | 4 T MR, FITEESCHAKER: T::eé’a] sea: I havé an objectioxlz.
” s | MR. FURBUSH: If fou give him long enough H
s If hetll think of one. |
'“‘ 7 i {(Laughteyr) LI
. gl ' MR, I-‘LEISCHARER*: The basis of the objection is
- 3 ‘ that the question is overbroad. I think there needs to be
10 1l identification of what kind of structure we're talking
T ﬁ o about, reinforcad concrete or reinforeed céqcrete"hnd steel ]
2 L or a masonry structure, or what, 7
% sl MR, FURBUSH: Well he can answer it asly way he
o it :wa;u:é. 7 . B
5 il MRS, BOWERS: The objection is dvenﬂedo We ‘
i6 think the witness should be able to e;nswe:r this question, ‘
- W:tﬁgzss LUCO: I mentioned this moxning', r |
N 18 believe, that the: on;!.(y tests that I know of that could have |
. 1:3 some bearing on'the discussion have very little information i
8 28 5 on them. One was for thosa sheax wa.‘f.l panels, reinforced
’ - il, . concxete, and there you had damping -~ T.dca't recall_the
" exact nurber: maybe of the order of four percent with very
C\’ » f low strength, and than you have damping of the order of nine
o : poezcent, I believe, for high strengths.
Q’ | There’s a set of tésts I referred to for

£
¥i
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] . .
‘ :,1_1 \ reinforced masonry~ that's not exactly the same type of 1
2 _:\,material. and in that set of tests they hava the data.. t;;eyhr -
Q ‘: “ have noi. processed the data, 'so I cannot quote any numbe;:.) e
\ f;;f:.“ L_“;l:hey have analyzed the data up to strain levels about half ~,;“,,-
‘ 5;' - ‘,of what you could call .yield. And in a: second Set the . g
S ;damping wad eSsem::.ally consta.nt:, three'p'e:;:cenﬁ t:o half . ‘
;L percent y:.eld. I would assuma it would increase later on,
8! but I do not 'know "how Wlll be the dependence of damp:.ng wieh —
g | strain, . - N | S g |
m . In one: of the questionsyou menta.oned that the - G
. i T- i strucf-.vfz}e‘ :-that’ only a i‘ew po:.nts in the sﬁmcture are at ‘f}
12 i:he yield 1eve1, 8c mos‘- of. the Btructure ie be}ow that . :
;3&1’ Point. i So z ask‘ Why should ke ‘use the seven ‘;xercent '

JES aamping that apnl:.es to smaill portions of. the shmoture ,

-~
¥

“

P .
pEeorr ot S A S caagty e
LI

v
ey
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e

' ag compared with the rest?

e wn .

We do not ‘havera large number

‘of: data -£0 support the position. LT

BY MR, FURBUSH:

a

Q . X guess my queation was somewhat’ dz.fferent.

LN

| My quostion was: Do you know of any tests which "indicate
that seven percant is not a pv'oper damping £igura to use?
1 j ?;A " {Witness' I.uco) I quoted two tests that I know,
And based won that T cannot draw any definite condusion,

But, on the other hand, only a few ?o‘ini:é wii.:hin
the different structures reach that yield level. 'So strains
in the majo:;'itx'of tize structural eleménts would be Below

LY
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T yield, so we should not use seven percent., i
,WRB/wf)l? 2 § .. ‘Q,i Now this J.S anothez:s Jmnping-ar;ﬁnd quest:l.on' 'r ﬁ
: % et T Do _you know what magnitude, e:.ther local or’ g
7 LA ;!-:é N :s’urface » Dz, Trifunac used inhis calculat:.ons of 1}18 attenua:-_ . :h
‘ | IR S . . . o ..".1;"‘;’ LN, " N 0
Ts \;:; rtlon correlc.tions? mom e mmmm T S '?f'b’”"'" S I
K2 ; T A, X belmev-.. they were local mz{gnituflss. R H
- o ;'?’ 5; Q Have you ever. heard of a, 1ocal magn:.tude of 7 5?2
B ; e Af I have heard of a 1oca1 magm.tude, of 7.2 with a.
" 5
- 3. standaz:d dev:.at:.on of .2. That means that it could have ’
ol meemTaem 7l DT T
’ ’1'{: g * Q’H So'T guess the answe;: is that you ‘haVe, never. . Mj’
12 ‘: heard cf a local magn:.tuda of T 5? .': " T ,
- S RPN A S I don’t bal:.eve X hava for sox_xthem ca¥ ifo:nifa.lf” ?%
gy Q- Angwl;éréﬂ in the world? i © b
G ‘ A - Well I do .not recali the=- Well there‘is' no |
1% ‘f estimate for the local magm.tude for many large earthquakes,”’ ]
[N
. wi_} 8o t‘nat 3:7: is pcss:.ble o..hat if {.hey had heen determined
" !éi; glf they could have heen 7 5. But because there wera-no instru- .
< g 'i; . Dents thare, or Igecauz_a;-z the instmmen_t went-out of scale, )
.} . . )
| - . ?_c f? ' they could not be datermined. -
‘ i ‘e fiarehe 7 ,
F 23%{\ " Q _It?gs_ algo possible the other way, isn't it?
O 22 Eg "and wouldn't ;- you say it,'__’s probable the othor way, based
. 2.'; ia on tha ’rfacordings that you do have? o
.:\/" 25 ? A Itm not sure. . You have the Kezn County earthquake
i .
: E ,
et - —— - o oot + am evmniie nreneamenane wwn
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T wae

1 with a 7.2 magnitude and wit}a aﬁ standard devxation, of .2- “;\;’
‘?- 'I‘hat doé\ss,not e.:clt..de the 7.5. PN ’ W ,
3; | Q' You lmow, you've talked “about almost vert:.cally | : |
.“?N' emerging vaves as baing the typev of wave mo’cion that would .
g prob;ably be seen at-the Diablo site from anevent on the E
6 —Bosg.ri. _¥ou mex;tzoned that before, haven"i; you? R , ,1
:}’ L c A K 'Lhznk that in the case of the Diablo Canyon,‘
g g:.v\..x;u tﬁe characteristics ofj t’he site, the- epicentral dige- @
7:"9.-‘ P tanc:, '-::h(ait would be ar good: wor},:.ng assumpf:* on ﬁto qalculate
3é‘=:';;‘ tha response of “the étmctura'. And in support mdf that I : :‘
ﬁ- : hava the fact tha" the epic,:éﬁi’:éal Jdist;.ance' z.é ghcri: compared l
32 ' | with’ the w:.dx:h of’ the fault. And you have the word of your L
33 otn consultant wio estimates that most of the- high frequency ‘ )
"'li 41 : w:.li ba. ai;:z::.ving at the 8$.te nearly vert;ically;' "."ﬁ I use jg’:,ﬁ
. n" his ;voz"ds corre;:;:i‘y. o - g " RRCAERR ’",:
15 i B" Q‘ © Well, would that sams theory :‘.ndic'a.te' :that the
7 4 7 ‘wave - motions a:criv:mg at the Hollywcod Storage facil:.ty ]
s 2 »wo‘uld ba vert:ically emergi?age L . .
. LT RR No, it wouldwn;t;m: s )
20 Q@ It would not? | ' ,. 7 :
a1 it . A ? The ep:.cantral d:.stance for the ‘1952 earthquake
'1,; 3,; 'was much longer than 5 kilometers.’ I havo the number somew=
22
o5 : where and I can f£ind it for you.
? »’i" - @ You referred'to Dr. Frazier's analysis. Have you ;-
a3 % read his aﬁalysis sereplace? )
i ) )
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¥ R, FLEISCHAKER: Befora ve go, on to the next -
.y S Dy
%.E:m/wblé. 24 quesn:.on, can we get -l:he a.ull ?.nfzwer o the queston that ] -
. @ it ° was pendi ng? & - T i
. i
. 1 4 " | MR. I“URBUS:I. ‘?,"5‘5’,‘ o , "
N st * BY mR.- E‘URBUSH' i :
. el - g ' You had. somath:mg you wanted to refer to? L
;;‘ L l,;,» N (W:.tness tuco) You asked me abo;xt the Hollywcod ;
. o 5 Stor:a.ge bu:.ld.v.ng. o T r ;ﬂ
> o ff Q@  Yes, S ’
R T A"r““ In that case the epicentral d:.stance for the o
P ':”" ‘ Kern County earthqual'e of 152 was about 76 miles. as comparecl
: . 2 2 wi't:h something of the ordax: éf 3 to f:i.ve m;.;l;s for Diablo. i
. | ié. Caayoz}. .The Hollywood Storage bu..lding :.s on much softer. L
‘ M ’ 8(;13.; and T would expect a%rvm:::h highc;: progor&on of surface
wff veves. TR
: i;E , , So you’ have two bfacts there. long eﬁicentrél .
7 Eaistance -and softer soz.l. And that would increase the
t : | o : fro;???piqn o;{ surface wav?s te;g'h o'}_‘:poesed~ to, v:ert:.y.cf:l
£ .20 ;’ . Q . _That vfou_ld increase -the pro?orti?x';, you s?y,
~ ‘ a1, } of é_urface wvaves? - I ‘
| 22 ‘ . A ves. -
O - ; Q At what €requency?
', : 4.h A Ve "l, within the frequency of interest. ]
‘D ’.4 0 What about high fxequenc:; 'waves? |
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| i s ‘\ LI ‘. ; A ¥ ¢
! o FIRIE . A For e:'txemely hn.gh frequency waves probably you I
i o P . ’ ., AR ol ot -
.iS/wblS wou..d bave, on ‘.he one hand, a h::.gher contr:.bution of
¥ ot =%, a :)q'i" 9»"“ o
o o 3 - veri.:.cally incident waves. But thoae will be- att..nuated by RS
) o+ the softer material. S
L 5 Lo . >Q - By what softer material? At the xHollywood -
" : .
g Storage fac:.l:.ty? " S Fowrin e e )
o o . A T S AN T P NI A A
LA ‘! 7;ai; A N Yes' ' ! a4 T L N B "o l"‘ . .‘ wowl
e . i ; : : R . o S
8,4" ‘ ‘The material in thare has a ahear wave veloci'cy 4
” s of the oxder of 800 feet per second '.r.'he rigidity of the -
o . soil is maasured by the shear modulus that is the square. * T
; ) :'\‘-:'11'1 . of the veloc:.t:x_es;. Thatr means that the Hollywood cond:.t:lons ”%
B <, ; ' i - o . . e
‘ © g iI-- 3t the site, the r:.g:.dn.ty thete :zs',ben timas lower than the o
: ~ (-l ome you have at Diablo, I |
f . R ‘5 s ' Qiﬁ ' Dr. Luco. let's address your: at-tention o USGS e
: C:.:cular 672 R TR AR
. 35‘,‘ .: , .. ] . ‘ti N >‘\ “,» h':,; .,' . “ '..' o
. -~ How do you mterpret the recomendations of the |
- »-l‘:[n
. gi, USGS whn.ch they nade to t.he NRC staff in respect to the peak
"
* 33:-
o | ar.celeratz.on that should be uoed for the re-analysi.s of the
« 'y .i v . '“‘a""‘ ’,-’.':)‘ » . ‘ . ‘ . ) ) .
; : S ) D:Lablo site for the Hosgri even(:? ' |
& Fafer sy °
. .3 .
£ - 20 N A *The way T :.m.erpret it is that 7.5 magnitude
- i | earthquaue was., postulai.ed at the fanlt, anad that USGS
- s l-
”,_3,\; .i zcular 67" should be used as a basis. to*ostimax‘:o peak
et 5(,
. = © 4 ' acceleration.
a3y, . .
End WRBloom il
.WELandon £1s? "*n' : . o
|
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! i: :
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‘that? Do you mean Appendix C to ﬁupplemgnt 4 of the SER?

2071 .

G How, was there no reference in 672 or ‘the letter

from the USGS to the NRC Staff suggesting the use .Of efféctive

" acceleration? ' .

: MR, FPLEISCHARER: Could you be rore :specific ‘about

£

MR. FURBUSH: . 1 Appendix C is the letter from |

w

the USGS, that's vhat I mean.

MR. FLExSCH?KER: EWell, why don'%lyemprovide'a:
gopy of that to *he witness? I have one.

(Document handed &0 Witness';pco.)

(ﬁauseﬁ) ‘ . ‘ R “‘ : “5"1“

-

WITMESS LUCO: Yes. At the bottom of page C-16.

- there is a statement saying that the earthquake so described

‘should be used in’ the derivation ‘of an effective engineering

acceleration for ‘the input ‘in the process leading to a seismic

design analysis.

BY MR, FURBUSH:

Q So then the zacommendation ﬁaS“;o useiéffectivg
' ’acclerétion, was it nox? S - . '
A (fausa.) . . ” 5
Q Does that change your absolute reliance on 1.15

as the peak accelerxation to utilize?
A "No.
ks " Then doas that change one-of your basis_thaf you

gave before, oncd.of thé four Deasgons ‘you gave for using 1.15?

f  zeames mE—im = = crmie=
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wel 2
i One of them was that that was a recémmendaéfsﬁ of
2|l uSGS, wasn't it? | .
33 a . No. h s
all’ Q It wasn't? T
54 A No. I said that that was a value ind;cated in

8ll. USGS Circular 672.

o

‘7 Q But the recommendation is to use’ an effecti;e

8 acceleration.

9 - But they don't specify the value. ; |
10 h Q Well, do yo; think the effective accgleration -

hh

‘11 "qhen they use that, that tﬁey mean you should use -- whé@ théy
‘12 use the term effective acceleration, go yoﬁ belisve that‘they
13 ||} mean you sh;uld use the absolute figures?

14 . A “I‘don't know what they mean, because there is no

15 definition for effeééive acceleration. |

16 Q Well, then, that being the case, it would be

17 necaessary for you to accept the testimony of Dr. Newmark and
18 || ©f the USGS on that subject, wouldn't it? .

19 : . MR. FLEISCHAKER: I object on the basis that we

o0 || asked the USGS if they had any opinion as to the values that
21 | were given for effective acceleration. ' The USGS, Mr. Devine,

‘got up there and stated that they had no opinion.

3

o3 MR. FURBUSH: What does that have to do with the -

24 quesfion, Mrs. Bowers?

25 MRS. BOWERS: What is the basis for the objection,
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wel 3 o ‘ . | : ‘ | .t-: | ’_.'9073‘ |
1 : : T Mz. " Fleischaker? Not because it's so;;'.e'iihmg someone. elsa K, :
ﬁ 3 | * MR. FLEISCHARER: Yo t}!ell: the basis forthe 1"
. . . | a4y bj < .:.5; nwis that :\‘:he J.mpla.catlow 15 \.hat USGS has taken a. o
: .: : L 'i‘ 'po’sitian ‘with *espeét to the: values that havo been selected s
o € r for ‘~h~ efvectn.ve accelerat:.on ’ and I th:.nh that the record ':~ {
;\ _ 7 - show' qu.‘.tﬁ clearly that USGS hc.d no op:.n:lcn‘as to the s ,' «
1 - 8 ~values that were selected for the gzerxo pez::.od 1:x.m:r.t. | o
ﬂf-' 9 1 ‘ .MR&:. BOWERS: The Boaxd will overrule the ob:;ecti‘blix.;
v ” w L R, FLETSCHAXER: ' Can we have tiia "‘qtiéé.:tiﬂon’ ioagk? . “
} Aﬂ . 5y problem was Lha.t' ...here “wés an' lmplication‘that "'
; TS USGS has é;;r:.ved at a ccnclu.::.on: w:.thqr‘es;ge‘cst to 1;he validity
§~ 13 .OFf. tn° .?5 g, and I believe that -the testimony tha was, gn.ven w
; @ ' ;'4.: oir USGS was that they did not dJ.aw - they ‘had no conclus:.on n -
. 15 ‘p ; asd ff:O‘ the validity of the values selected’ fpr* ,f:he.{ zero -’ ; N
16 ‘ éerz.od limit, ) ' o N -
: 37‘%%- R MR. FURBUSH: 1 don"'c. believe that's what the -. .
. : in. ‘. J:ecord :Lnai;:ates. T‘ﬂ.e reco:.d J.nda.cates that they'have no ,
h’;? jo f ecri Sticiam of that employed by Dr. Newmark, that it is 1
d . éb 'com%mtible with 672.
g::' s ¥ w MR. FLEISCHARER: Well, I have -~ they didn’t
o .,_2 erigicizne it, they said they'’d reached no ‘conclusions and
L O 23 : . %:hat they might accept other values too, is ay r.ecollect'ion. "o
’ 25,4 Buk we 11 let the reco’d Stand ©On its own. I' m sure it's
4‘:) 25 in the transcript .:-znd will be ‘in the findings of fact.
. |
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wel 4 e S
o 3 MRS, BOWERS: Well, the obgectlon is overruled.. .
g . \ ! g 9 MRS T A I
i~ . 2 I .Does the w:.tnes.a need the quesi::.on o5, L, - o
" 3 WITNESS TUCO: Could you repeat the question ’ ‘
§ e rPJ"?as?‘?s S e e e ‘< ,» oA m‘v“’?;». T
oo L5 =+ BY MR. FURBUSH: = . "0 .l w0 s
A Q -, Dr.-Luco, inasmuch as you have no.idea.what = N )
:"ﬁ . 7 effective acceleration should be, and. what woul»d be acceptable
, 8 to USGS undez: the:.r z.ns‘cruct:.ons, you would hav; to rely epon‘ 1
S g'{l. what Dr. Nemnark testifi d to, or the USGS, would you noi:? o
Lo 10 A ".I don’t believe 'in the idea of effective ,: oS
o o i >a‘;:cele"rétion. T accept the erpertisea of USGS in determim.ng”:: s
‘ ] a 7.5 magn:...ude earthquake. T accept the expertise of’ the | )
‘ 13l peop..e vho' wrote USGS circular 672. o - NV L
) .‘ ‘ h 14 A 7 But if’ they tell ma that an,peffeetive a;ccele;ation
5 15; should be used to go with tha‘c, there .'LS‘ o defin:;tien for i “
18 "such concept. I don't be}.ieve‘ in ‘such conce'pt.
A 17t Q' Well, try this thought, try this thought on for
. ig. || stze: , | ,) o L |
b 19‘ - o Suépose'tﬁat the USGS ‘we:."evfne’cmnmending an o{rerel;‘-" .
P og I theory, ‘5..e,, using effective ‘acceleration and inasnuch. as
. 21 you are to use effective acceleration‘t ve w:l:ll employ a 7.5
22 earthqua,{:e. Dpia t‘f;at thought occur éo‘ you?
= O _ 23 a I will not accept a .75 g associated with a 7.5 )
2 magz.litude earthquake. .
X ’J 25 o Let me.ask you this: Did you hear Dr. Trifunac .
: .
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wel 5 S R ,..L:‘!:; e
= stify this afterroon that in his op-nlon one qhould ‘have - - L
:72 fi:ce stain séudles madé by dlfreregt neopié;Jzﬁé‘the; get thégk ;ﬁ;f;
- 3 -‘lv»'!_cge‘c:h ar and see what the end result would b e, " how a.hoy R ',j‘
4~-ﬁVwould conpromise, and what they would finaliy end up_withf . :
VR | DA o L R ATIEE - ok ‘»:‘.x:, g
,éi‘l4‘ S ‘Did ke .say sbmething‘éimilarvto that this" - = [ 1,0
6-}{- - afterncon? . ) AP foe * S
B | AL e S N . . o . C » L »‘s‘..:' "*}if:-?:
’ 7 ” . A I don't think he said precisely thé;. He ., ;. gg4
8 “Tfecémméhdea three tépés of studies tha% sﬁoulg ﬁe con@ucted,; ‘Ej
9.l ‘and once the results vere obtained then some concluéions: oS £G
’ '30";&coﬁ1a ba'dgrived“from them. . - A H}fx
‘“  " Q 3 { I?ow "3_5 £hat == ° “,l;;‘;_ Lo ,. ‘ i \Xf '
}z;’ ?f A ‘ He didh’t mention the word compromlse or anything -
13 like that,-x don't. belmeve. " » N
ig "i;; y“?!fﬁvﬁgut }ou draw a éonclu51on? One can’ dr;w é ‘*1 wi
15~i: conclus:on from three dlffcrent types ;f studles; : :"53
36 1. - . Now, you would not recormerd that that be done in
i7. fviﬁis case, is'that correct? . . ) < . ’ i
1.4 a Ok, I am all for it, thos§ studies being made.
ig‘g ' Q Well, I mean in t¢his particulér 1nstance, in
20" trving to determine how you are\gOLng to pick an acb;leration
'é1‘ to be used for design purposes, when you?ré confrontéd‘witﬁ
22 ‘ that question, would you go out and pick a éagnitude as the
23' Eirst étep? .
24 A I think yout question is oo general. Hers we
25 . have a very detailed set’ of circumstances:
’ i %
* . s ) |
| i






s vy v frrders  wie. b foa sl ity Uprhein g L S ST TS ST AT i 1R "‘}e""x “:,,,m:‘;.:?.:,ui’v
- o % e ) , L4 ‘ R ‘ - ¥ e - . k" ‘ . :;‘;’ .,‘ n}-,i ‘ “,,“,\ “‘ » v ‘;“ “- ,‘:::"“.
T . R 9076
a wal " . S DT
~ Tt ’\,‘ N ,;\Ut.
4 , Nu‘nbar i. a 7 5 magn.:."cade earthquake o T
!"‘ ’ o « . v, - € "."u;“.— o3 ‘:'; :"5 ““ s ‘“ il a‘ AT:‘l‘
gw Y. Number 2, CJ.zcnlaf: 672.; i e ey e “,Tj‘., it g
. £ x . . B \y‘ .'" o . :,, . u, s e "; « T Ta
b @ “The Lhz.rd rccomenc'lamon is ‘that perhaos an \
: - 4 i e:‘.‘fecx::.ve eng vxee*:z.ng accelerac1on should be used., - ’7
‘ = Sr.‘- » a “l -;‘ “:‘n".r !‘—:' -, p o *x N =t :' xﬁ'\ w ",; ! w:" o
D 5 <"~ tThat concept is not def:.ned, so :!.'c R
- . . - . :’ VI .
2 - 84t~ Qi Is i*:: your belief ‘.:hai:\ 672..itself"'dd'es: not. - ..
;':‘a;., v T hcortnmnla te the use of effect:.ve accelevam.on?'
’l‘ : MEENWOR AN | & .l :},'" “,:: A . - . . ;Y) i
P, . gt A Again, it’s’ the same,problem. 'I‘hey c¢an *‘erer ,}‘:1;;
A A A
“a o to eff ci:we accel ':'n,.:.on, but that coﬂcepw: z.s not defined. P
; . 10- So :.t is ‘a. us seless comment. ° - S : L v
S Sty g v fU e tv'iv\;- : — LA A N
[ : AN u" ! s A - :"\’ij‘
i‘ g BRI £ N | DU ) Qi T, guess the pomt I'm tryz.ng to make is that you e
. . S Lt SR . . g 22
M . X ) LN ’ -y ' :&s%:
i i2 are wa.ll:.ug {,o pn.c!* one part of the recoxmnendat:.on, buts no'c e
) ‘ i3 8 the-totality of it. " ‘ R o
. @ T ! SR A a e T T T A ;‘“‘ e
s . A : A # ,} ALY 3 J ,..f'
o R ¥: | B A “Wher i;hey recommend an effecrl:ivo accelerat:l.on, and :’g
» ., -~ R 5. . - ,,.‘ K :—'“I“;
i 5 ,'Lhey ao not speca.fy what éo ‘cney mean by than, J.t's a useless ’
i 46 | Teccmmendatiom. - | b . )
L - : « . ! a 9
e 17 T So T p:.ck what's u°e£ul. e : ar T
. gl Q. Well, you p ick what"‘ useful and -ignoze another - -
. - . . - . . S N .
t N 19 part of we renormenc‘tatiop, is- that correct? ‘ - -
‘f a0 ., &~—-The othex pgrt has no meam.ng, s'o I cannot use it. .
: 21 i R o Was the concept aof effactive acceleration accepted
25! by the other nine consultants in the ACRS? ° . ﬁ
O ©oag i A ' _ I cannot speak -for them. I am 'not suvre.
: Y Q How abeut.the ACRS.itself? :
§ C)‘ o5, K et I cannot speak -- .
2% .
i. 2 [ -
. 7 . ‘ .
t . i : i . ’ t. .
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wel 7 ff. ¢ : ” R 9077f
' 1 . MR. FPLEISCEAKER: Objection.» I object to tha‘!:’ N
j=. | ’ . : ‘K e g . - ‘t‘ R “a B ‘ia-' A i ' - M"‘ " “‘\ ‘“.- . : ““’#
} 2 4. ques ..3.0‘1. ) . , g :
;;; ‘ - ) - ”2 * ' 7 :w K v I ) - . ] . i .' L - ) (3 i > "o, ' ‘l ' .‘\23 )
! Q 3 ‘" MRS. BOWERS: We'll sustain that objectlon. - I S
‘ - 4 BY MR. FURBUSH: T L . R )
g, ."“"' ’ . --‘;‘.1?_»5 '«\q:‘”",' Rk . B T o r"- Yo e A
oo 54 ~+° Q- -Dz. Luco, can you make an éstimate of how many
‘ & accelograpn records are ava:.lable w:.tn:.n 10 kilometers of . |-
. " NEES L
- 7 earthqua.ces u::.i.h magm.*'udcs g:f:eatar than 4 5? . TR
\?," = ' ;,, 1‘ ; t e l
] . s . .
. . ds .s - * uv Py o B r e 2y
¢ 8 i A . Z'm not sure about magnitudes hlghe* than 4 5. :
- g L3 - 5 . e
;! . « .
L r wi,
- o il 'If you restricted it further to magnitudes- larger ~|
: L N >‘ 55‘1 1
: 10 E» ;.han 6. 5, I woul say ve have fouz. C e - ;
Fo- r P 2., s e S L e ,«".rc“"yu
£t oy Qe You have. ‘four? T N B T N I AT A
12 i, A L Yes, S S PV S N
. 3 Q And what -- . , .
H - . é\:‘.‘a e ;'.,., :u‘.;’;‘; '. . - .- '\ . ca - - £ s)
;-. \‘.‘:'1' . e L) ~w ‘d'y\’,r .‘ ) . N couy ':x;y,:,
’ 14 i . A R Perhaps four. I m not sure J.f — we have three, b
. . : . L ...'::'x‘m.‘:{j ‘-’;7‘ M “ e Ny ‘:‘A N
i 4 PR ""t‘ ay ..
’ 15 I a.nd the Tabaz earthquake, I do not know the ep:.cent*a.l
’ ‘ . I | o a e . R . . !
[ ) , .
y 16 d:a.stance, the distance to tho fault. el L L M O
ke Crte . o I
e 17 il . From the information I have, it's less than 10 -
0} . .. - ) ) \ N
: 18. {F kil ometers. : ) :
! ‘ 0 F 7 Q'-E Y ana how many of uhose are-1.5 or over; 1.5 g B
o 20 it " acceleration —- axcuse me -~ 1.15 g acceleration or over? 1
¢ " ‘V .. : . : » :
s 21 i A Well, in the first place, and I will éxclude the
W . ) Lo e - . ’ ’
: 22 Tabaz earthquake because I do not hava the =-
?
: O .23 ! Q No, lee’s include it, though.
24 A I don't have the information, so ~-
:_'} 25 Q ¥You don't have the information on what the
i T )
{, * v .
1 . Yo

g ¢ " ' . t e e % e ' w s
it e i e AT b omn b o S i et e N il 2 i o8t Y35 nu&'&vﬂwx.t.&.u e .,.u,........-u‘* L-Ma 2







wel 8 d | 9”07{;
1 || acceleration was? J
. | 2 :A I know the accelerai;iqn. I do not knov.tle
O -3 2 epicentré};dié-ha;ée. .
| O 4 ' Q s;ell » why dog’t you, just out of -=- why dontt
‘ 51 you justn thzow it iw, o have the four that you mentn:.oned? '
'6., ‘ (Lavghtex.) .
4}% 7 ‘E-ERi'FLEISCEIARER: I'm going to object to that |
. ,. 8 suggestion. ' ' i
2 9 (Laughter.)
. il S
. f0. e T think the witness has answered the é.ué:;ticn ’
! i+ | and -~ . . EE ‘ o
i2 | * MR. FURBUSH: Well, he doesn't know.
) i3 7 . BY MR. FURBUSH: | e ; R N Ry
i b 8 X Q- NWell, then, of the other three tell us how mamny
15 || of "fheh ara 1".'1507: “moze? e ’ »
15 A . Well; we have the Pacolma Dam records 'fo:‘r a 6..*3 )
17 | magnitude earthquake.
. 18 } Q ‘. ty’lj.ich_ is hj.ghly sus:pect. - . !
-;‘ﬂ 14 i a Well, the magnitude is -- S . }
2 30 . Q But- the acceleration :I.Es highly suspect, ;-S. i€ notg
' ' 21 in respect;éhls_a circlels'.’ ' | ‘
22 ‘i (Laughtexr.) - ) tend be3
(’j) 22 E "k Well, I won’t get into the circle. ’
- 22 ; (Loughter.)
0 25 { The Pacoima Dam record was obtained for the 6.3
{
| |
, e
! .
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ragnitude earthquake, and the paak acceleration was 1.25 g.
The Paccima earthguake was for a magnitude 6.5,

and the veak acceleration was 63 parcent of d.

Q . 63 percent?
A Yes.
Q.63
A .63

For the Pacoima esarthquake information I have here
it's foir one component, and I do not recall the number for

the other componentc. It may have been higher.

¢

«

‘For the Gazli earthquake, the surface wave
magnitude was 7.2. The peak acceleration in the vertical

component was 1.3 ‘g.

o} That’s the vertical?

A Yes, |

0 - But let's get the other.

A The other was .8 g. The peak horizontal accelera-

tion was .8 g. The peak wvertical accelerqtion wvas 1.3 g.
Q Why didn't you mention peak vertical acceleration

of the others?

A I do not have the data.
0 So why is this one more important than the othexs?

Why get the veytical forx this one, and not for the others?
A You asked me for the pesk accelerations that I

knew, and I gave you iy answer. That!s what I know.
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MR. FURBUSH: I have no further questions at this

a

tine.
MRS. BOWERS: We have another matter to discuss.

-Perhaps now it would be appropriate, considering that it's

dalmost a quartex of 5:00, to temporarily excuse these
witnesses until tomorrow morning, and then ﬁe can go into a -
discussion of the other matter.
Mr. Fleischaker, I'm talking about the telegram.
EMR..FLEISCHAKER: Okay.. Then can we be ex;used,
because I éon’t think we're involved in that telegraé?
- .MRS; BOWEggz Well, you're named. We're supposed-
to tél% you, and you'll tell him.. )
MR, FLEISCHAKER: IMlI.siick around.
- (Laughter.)
'(witnesses Trifunac and Luco temporarii} excused.)
MRS, BOWERS: This can be on the record. It's not
a discussion of security, but a discussion of procedgrg:and
bsgbstance.

#

Have. the parties had an opportunity to read the
telegran?
Mr. Norton? Do you have a position, after you

read the telegram? Did you come to a conclusion?

MR, NORTON: Yes. I'm not sure that ~-~ I don't

" know-the history of this. I haven't talked with this

gentleman. I only have the telegram, which isn't very much
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frankly . it’s a vexry, very unusual procaduve for
zcnzhody ko ton up three or four days before a scheduled

prpeecding and announee that thay're going to participate.

I’m not sure, and the telegrsm doesn't say in any way how

he’s going to paxticipatei- féssimply says, énd,I quote:

i L
g ;
wel 11
" i
. i
1.4 .information %o go on.
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’ - A 6‘ :
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s - . 7‘,’ : ) L4
4 ?
N ¥ ] .

. o .7X intend to participate -in the Diablo Canyon -

’ o ,

. security syskems "tour.®-

To vhag.purpesa? To walk along and look? And i

50, ig’ theté time to get a security clearance for him to do
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" .6 Madelon i MRS. BOWERS: Well, 1ét me ask you this:

' e WEL B ) T .
i . T ~I£ it had been Hr. Valentine or.Hr. Jones would

Ut 2 vou have insisted on a securiiy clearance for either one of
: 4 then?
B MR. NORTON: I frankly am not suxe what Pacific

6 || Gas and Blectric Company aid as respacits Valeantine and Jones,
én

~1
()

; % didn®t get involved in the security quastign ux%til'long

i '8 after ;i:hey were, and I have no idea what the comﬁany did as

o h":)' _ respacts that. ’

é .o I suspect they may hava done noi:hing) unitil it was |

ti , detériined what fheir involvewment was going to :be, and that .

» 4
. .

12-|] never was determined. In other woxds, thexe never was a

Q) 3 decision made.

; _ ) ,
: 14° o ‘As you'll racall ‘the chain of ‘events, it was
55 alwvays up in the air uneil £inally -- what? ~-.a month ago

16 i - or three weeks zgo, whatever it was, they wrote the ‘lettex

. 17 sa._yiug, they were withdrawing. ' .
‘ a8l So I'm pot sure that it had ever culminated #o
: 1 ";'5{ the “_noini: ‘wl_zere the ccmpany had o do anything or had to
v 20 wmake that decision.” Buf that's not to s'a:y they didn®: do
) 21 " gomething., I just don't know.
22 MRS. BOWERS: Wall, at the in camera segsicn in
() 25 oS Angelas ~~ and this was two and a half, thres years ago -
2q-fl #nd I know you weren®t there -~ )

NSl
k
~
rt

#AR. HORWOM: t was longex ago than that,

by
B &)

s Ta
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1.- HRS. BOWERS: -- Mr.Crané was thete, both
"2—' . e, Vale.ni::‘g.ne and lir. Jones sigs{ed prdi:ect:«?:ve oxders. And ==
‘2 | . MR, NORTCiI:  Bub that was 3usc simply discussiouns.
4 That was not a ::e.*l.riew of the security facilities at the site,
54 which is an e i:z':rely-'diffe*e;at proposition.

& ) I would ha.va very little obj ecm.on probably ——

i - well, X'm going L0 have to zhink about that. I wouldn’t -

é'; my okjection would not be aé st!.;ong if -he was simply going

9.l to sit in in the in camera session and listen to the tes‘t:i.mon.y
fg; ; we well, I'11 have to think about that bacausa I*inmnoi: sur=e
1};, of the nature of the Staff's ‘cast:.mony.

12‘ . But'w;:o ;;5 out and phys:_.ca.lly inspect the security
13 _ .de.vices and listen to the Staff testimony, I'm not prepared

4 ‘.‘&_-é&’,,s'ay that we can’ go along with that at all. We haven‘t ]
15, had an opportunity to discus s it with the sccur::.ty people ox
16, with the company magagement. 2nd I don’t know what the Staff's
17 pos ition on it is either, and I would be interested to hear

‘1& wiat ‘bhe:g have to say. ,

19 - MRS. BOWERS: Mr. Staenbery? | !
29 MR. STARNBERG: And pow o the Staff?,

23 #IRS . BOWERS: . Yes.

32: ’ MR. STAENBERG: We have similar problems o those
23 | just evpressed hy the AP plicant. This comes ‘£o us rather

211' i svddeanly, and we arz thoarafore uansure of exactly how +o daal
25 :L with it. We do nc?t Roow anything about iy, Baldwin,. He's noi

! -
1
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bean a party o this procseding heretofore.

s

sithout soms moxe iaformation abouz him and about what his

. inZentions aéa, iz rathar difficuld %o sp* ak to the issue
.0f lotting him indo the prccesding at this late date.,

»

‘Bayond %hat, welre nokt sufe without further -

his,plan or the InterVenorS’ plan

S fox participation. It shou1d po recalled that in Mr.

Vdlentine's. pleading Of Janvary 19, 1979, it is s:ated on

5

a 4 thai «~~ and X quote.

wr - . .

"I+ is impossible for %his Intervenor to
' prepare either £or significant cross~examination

on the inadaequacies of the Applicani’s security

« L - "

plan or o present affiirmative evidence to support
content:ions. Thereforxe this

Intervenor will not be able o participate in

the nearings ncew scheduled for the first week of

’Februa*y as to tbe adaguacy of the Appllcant‘

‘securl (3 p‘an. .
L] - " » ) * L] = ’ {d g ‘ 7 *
ell, 1f it is imvossible ~— and that's their

<. woxd -~ to pariicipate, thea we wonder what has chianged in

ingful.

L b am
It cvyersitating it because in the tele~

st reeaived today he says nothing gbout

B

xS

And as a resulbt

carmdra sggsion part of the hearing. .

-

‘o

appearance and participation to be







wh

W

oL

-4t . 5 .
;- evidenced desira ¢o Qo thai bacause I suspect he does intead

-
4

- Rather; all he

reasons thac are sxmply not clear £0 us.

b3

- diccuss this amongst ourss

N

says is that he wants to go oa the tour.

vie have similar problems ia that regazd tpuﬁhOSe

Jush azvrassad by € Anplmc“nn. Thai doesn’i sexve any

purro 58 in L 2MS of mOV1ng apead tbe record Ln

arﬁisu

N

«

“this proceeging, and . therefore it Seems ko ie ik raises a
Lnumber of guestions about what he wants #o do and the security

plan and the sauurluy of the plant and compromlslng that '

» 5

ﬂecu?zuy plan and the security Vonnd the plann Wwizhout any

nounterveiling benefit that might be derived if he were taking

y -
-

and participating -in the making of the recoxd here.

- pare
d .’ But on the one hand were .left with someone who's
: not indicating any particular desire %o participate at the ’

in c»mera he -ng session & d vat waats £0 go on a touy for

. .
-

| MR. NORTON: Mrs,., Bowers, we've had a chance to

~vas, vhich we nadn®t until {his

Y

rerd the

cime, .and we'd telagram but we hadn'i talked it over..
to«assume by this telegram, aqd I think we'd

.

be*“er operate under the asgumptmon #hat Mr. Baldwin intends

I . would have

Jto paxticipate in the in carara gession -also. I'm certainly

-

.nok going o base my position on the.fact thak-he has not

© ko do thal

Cuxr position «-- management nas just spoked into

-

aar and our position is scmewhait f_rm x than I fivs

wy
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discussed the matier brYiefly wiih ir. Baldwin.

—rmt,
w

\nd I aiso want o make clear that -~ I really

hava nothing Yurthsr o add because I ¢cannot speak for any

3
i
i
s
0
3

:
13
}

7
[N
0
(]
i

ug. And I think I, at the bench conference,

= A T N re — v PRIERSE W 33 T e r e e — Yk 1T - e e cmx cer

‘ 5686“
- . ) p . )
Rpbs i and with good reason. “ .
FEENGIRE 2 ’ Firsk of all, the statewent that was just read
ﬂ ' 35 by M¥r. Stoacuberq ?.s vary etrue. Intervedcrs said they had
; . _ 4] . absolutsly nothing «’g_b gain. That's the Inteiyeﬁq;s ' Counsel
5 . speaking for IRtarvenoys. ‘ ’
Y- ’ . Now four da:irs before scmebody new, who no one I
x Gi. 7 Vhera apparently krows of_ at all, is sqddem‘:.iy going o bec;éuie
- 3 involved., 1le kaow nothing abouk him and it is the Applicaat's
. 1k . . X . . . A
. "o fl ‘position that hie i not going to tour the secyrity systems at :
10" Diablc Canyon HMonday .absent. an NRC Commission oxder that he
- 1‘1?;[“;105;; ‘df;rsxo; - b ] . )-" - . | \
g izl ; MRS. '130'.1:’:-:118: Well, Mr. Fleischakgri.‘yoiz apparéntly
1 b 13. 4‘ ,were ir soms som.. of na. mesting last night w_here; this . was ]
“ . . dﬂi.f;c(lséed. T .
. !s J‘s it possibln for yoﬁ to talk:- ab‘o";ﬂ:. it on the
) i6 - z:e:cozd? ) e : ‘
' 7 MR. FLEISCHAKER: I'1} be happy tq"’:{':alk about it
- . -f'f;... -.on. the ecozd. . o . S —
3 ) - {s ‘ But let wme clarify once thing: There was no meek-
-ﬁf 20 Cing. Mr. éal_dwin was sharing qu.ar‘-:.ers with us and I ovexheard
” 25 & "?,:elephoné conversation betveen him and Mr. Val;an‘cine" and
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'éoing out to thatw facility and‘locck at the security dévices'on

here who is authorized o speak to this point?

! with Mr. Baldwin last night are not herxe. That's Ms,. Apfalbeig
" and I think he talked o irs, Silvef‘éhg perhaps #r. Silvex,

-Sancdra and Gordom Sllver. 2nd I also know he-had a telephone -

- % ! IR
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[

. L «

informed the Board of the faéts that I knew and wéuld o;iy'
suégest'this:

B That parhaps in fairness that bafore thq‘ﬁoard
raaches a dacisicun thay way wish to hear lMr. Baldwin state a
position.Monday morhing: ané then make its .decision.

MR, NORTON: That’s act goiné to do a lot of dood
in light of what I just said, and that is thatmﬁr. Baldwin is
noc éoing to wour Diablo Canyon facility, tﬁe seéuriiy systams;l
without an NRC Commission order. And that is not this Board.

In other woxrds, we would go throuéh“the same
‘p;oqéss we went through the 1£étzﬁime. Thera"is Qo way he’s
@onday. ?Qu can't get an NRC Cpmmission oxrder that soon.

MR: FLEISCHAKER: " Well, I doa't want to get involve
in the aﬁéuménc. | ’ |
RS, BOWERS: Well, let me asks:

Is there a spokesperson for the Hothers for Peaca

o

s,
L *

MR. FLEISCHAKER: Thé answer is I don't think so.

I van't spaak %o it. The people who discussed ithis makter

.

conversatica with Paul Valeating.

So that?!s all I can say. Aand I thirk that - T

M Sk
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understand the Applicant has a position, but ny .- I think
the only person who can shed aay light on this matter ap@

respond o the quastions that have been raised both by the

Applicanﬁ and %“he Staff is iMr. Baldwin himself, and he'll be

hare Mondéy noxning.

'MRS° BOWERS: Do you know that fox a fact?

MR, FLEISCHAKER: I understand that to be the
céée. I understand that he's going to return ionday. 2And we
can ~- if the Board wants to set up a session so. that they caa

c&hsider his remarks, we will callkhim and tell him that a

-¢ime has baen set, and if he wishes to be here he .should be

hexre.

MR, FUﬁBUSH: Mrs., Bowers, with youxr indulgence,
I would likeftp address a c¢ouple of woxrds ko this subsect.
This to me is extremsly shocking o have some Intervenors
who purport to be interested in the security of that plaant

arrange somathing like this at the last moment ‘which has aill

. the indicia of being something that could compromise tne

security Ef that plaat. It actually boggles the imagination.
And I don't think we can just sit here and talk about this

in cbld calm terms. When something like this coues up one
sh;uid be iﬁdignant° And I'm very indignant about this
because I think it has no basis in any of our juxéisprudence°

Ié certainly ﬁas no basis -~ no support in what their purporkted

position is,; i.e., that thare should be 2 secure plant.
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- . g .

e,'how,qe could in all good cdnsciencefdo anj‘éﬁrtuoﬁ a .

19}

it

" -

'ksecurity'plﬂ el pe*mlu a comn3eta surangen *o go 1nto that

. ,

LI i e » ~f\a

,;oi;y, and I coctainlj vould ‘never approve a securlty plan

‘' which would permii that. - ' :

RO TR
i >
o,

*Mo?ners for Peace have apparenﬁly retgined ney' counsel.}'

e

2 o
al

SRR MR.. FLEISCHAKER. And I assume hn‘s a member of

¥

a LY
. -

tne Califbrnxa Baz.

R

.-

. :,;LX”““ e | L
T MBS BOVERS : He' says ‘he is. AREE

s . ,»w“ .o

S When he wrotv earller talklng about llmlted

EEPL ]

"appearance statements he mentioned in that letier that. he

> -

wav a 1awyer for the Friends of the Eaxﬁh.

:‘f,’i‘, :::i P ‘:‘;,{ -3‘&}‘:‘“ . ‘n . . h‘ ) [
< is a.?auyer. TncrO's no qnestion about that. Y

¢

. MRa HOREON: Mré. Bowers, the prcblen is the
- Xn eEvvné*s in’ tha. cocumann hhat Mr, Suaenberg had - read
th“OLg“ “&ezr couvnsel have withdrawn f£rom that. They can't

- new comix back ai ¢he eleventh hour with a new atthorney and

thizough a c2layram by fiat say welze going to ha’ on .the tour

.

. fl

soﬂnek oir.latex. Wa'lva co;ng co haVe to have acmv requzre~
" pents that i the-Intarvanors ﬂonduc“ fbemse‘vps as okher people

are, forcad o uonducn theamse lves in proceedings. And I can’ﬁ
RIS . e - N . . BN L

"*pTant on Monday morning. I m°an, that would'be the helgbt o*

L
S

[

; .
é;~‘ \A’;\[" PR

0 ‘w« LI “:: '«

A L . PLEISCHAKER: £ Know it to.be a fact thau he

Monday... I mean,.that’s incredible. And they'xe-not going to.

.
’

Now e have o come o 3rlps Wlth this“thingf e

. v
K L

o

"
>,

e T MRS. BOWERS: Well, as I read the ﬁeibgram; fhé o

T

"
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‘ be\ oa the Lou.c '4onda.y, ‘tna.i:'s all I f-a.n‘{):esli' you. | " - m "
2l . | MES. BOWERS: wéii, lot me ask you, you 'zlea:.c'lé";. o1
3 || statereat about the Commission woul:& k_xa.ve‘to'issue. a.n _ordér.l R VAR

. 4 i IS 'there som;z;ching spécia.l ’a.‘ooui: security ~- in other words, L
DR | KSR o T TTe L RS T R o
5 || “if we ‘azguendo -- - ¢ - - S
6. ?;‘; .. . MR, NORTON:. I hear you. * B A
7 o ‘ (Laughiar.) ; " , R
8 I MRS, BOVWERS: - if t-.'ed.l;é.pl_are“n tosay yés, are : ,
';'g '”';YOﬁ saying that you just wouldn®i act oa tha'&,"iihat you A
ol “7”?"“‘“: ha".“" to go topside? |0 o T n 00 o
' 5% MR, NORFON: That's right. At this point it's e
s'".:.c;ry ‘as before.. e felti #he sama iva;z about Dr. ff“;‘fﬁ‘
- Ie's the same pxob em, only w:.th much shorter context. '
”“f" ‘ ﬁiana.ge£ue.n*c Juié:é:péka “;:n‘_tfcz my ear again. They 7
i5 sugg»st bc;.cause he s a la‘r_{er d;)asn't make h:un a good guy, | as
16 | we 2ll, know. . ) o
a7 L - (Laughter.) : . ° . . |
’28 S MRS, BOWERS: Well, we can take official notice |
i of that :.Eac’c. - T .
,26' (Laughtez.)
o1 L HRS. SOWERS: Mr. Brighkt has raised a question. -
5 - flould sonething like this require an, exemption to
23 | ‘Poxt 737°
o MR. CRANE: Well, Part 73 prohibits tours and
25" “¢nings like thdt.- _
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- MR. BRIGHET: I guess my concern was Part 73

mexely "lays down broad guidelines; but I assume that your

detalled security wlan has a buach of restrictions in it, and

e

one of those undoubtedly has +6 do with, as you-say, tolurs

and thot sore of thing, And I was just wondering, if you
violated that,; something that’s in your security plan firmly,

then you would be in effict violating -~ regquiring an excep=—

”

.« v

tion anvwdy from Paxt 73.

-

HR. CRANE: Or we'd get 2 citation.

MR, HORTON:" Bxcuse ma, Dr. Briéhtm You know,

v

it’s a 1£ttle more involved than {hat. Thié ié about the

£hird of fourth time now I've been asked about the security

plan. I don‘t kncw about the security plan. I don®t want

to know about the security plan. 2nd it is the company®s

=

" policy #hat Ehe fewer people -- ik's a need~to=Know basis.

The sacurity people know sbout it and cértain paople ia

e P, . .
managemanit know about ik, but it's a very select group, and

-the NRC knows about it. 2And this Board is going to be burdened

-1 - .

L

with knowing abou: it. I'm nok.

I éani?‘téll you whether it's going to be a
violaiion of the security -plan to allow him G gé there or
not Monday mosaing. I am told by management that ‘ne is 39%
going thexe oa HMonday, and that'’s as far as'I can answex tne':
guastion.

MRS: BOWERS: Wall. following tnrdugh on khis a few

s mm esus -- AT H o mesmiian e Frasm % 13 e tee i ereemureeews——n - = mwcee sw w5
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g °lon nhau had a ve*y

P
3

minutesg‘as you know the apuea“ board cama down w;ch a dec1~

3
A . . - Loy ( & puyg B
P L . v P ARRPAY

i
PSR _,. A YA - K

ine separato oplnlon by Dr. Qvarles

= H
1t 4 f

"ana Dsi. Johnson: whera hey L”oke cut wnaﬁ thcy bel;eVed fo

covbonaans of *ha securwty syst.m, and then they

ba gix

P LI

Inuervenoxs' expert vxhress would necd o ﬁnOW"ln order to

.
-~ 1

evalud:° ths adeau;c; of che system without ‘getting into the -

detazls o an e?ten“ uhat\the syscem could be s«botaged.

>

BN g ““"1,, ;‘*.

v
'y E

On 2 uour what ‘do”vou do? Bvery so often pun

1 ndfc-ds on us, and that’s sowethmng we can‘* sea? 4 o

Mg L S
*ﬁ"fmn;MR. HORTON: I thlnk*the Board 1s(ent1tled-to
They unfortunately have

L
.

»

know wha ﬁhe security systwm is.

E] » »
» S

g "hnc burden o; knowing what uhe securlty system lS and makzng

-

PR ) -& - ’,‘ , md B ’3 Pt bpoaon
hgﬂu, rrv*u\ $ otuy¥ . e ﬁ: PR
. & judgmgnt as to wheuher lt’s adequate or\nou. ‘kﬁg‘juuﬁ;_;'
di . :'5‘3‘: ) ) \‘ . gﬁ ‘, 0 ;{ . .,‘ u AN ' Y ,«-1‘\ ”y‘ .
- £¢ The pnn of what you see. I gu~s« depends on how

much yvau negd 0 see o bz sat i £i d cha“ thea pldn and

£ac111tv is adeguale as Vesp°c s aecuritv.

IR MRS, BOWERS: I dOQ’L know how you’d handle a
N ¢ Yy ,“ . B ) ‘,-‘f:” 3 ., ] . ‘. ) e
'nour, *hough. : < : :;:2 . S N
‘ " MR.. NORTON )

Ix*s not a tour in %“he judicidl

ggrise of the word. It will be the security peopls and the

and

'

) N . . ‘ ‘“ RN E
=—squcsﬁed on-ea h one oF‘the components to what deoth .

i‘;
R

Boaxd,;

suspect:

I‘.'Ir -

HRS. RCOVERS:
physical security sysitem? .

‘peopla who have revicwed the plan.:

I’m not goiny.

¥ s - e e T e

Steerberg and the staff security

Mo, but wen®te we be looking at the

mrpelwstems) @paty

e LIRS P
o

¥
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) | * C, o - 9093 T
: wpoil LY - HR. NORTON: Y¥és; you will. . T, I
" .: ~ -. - =:" . - ‘v - ) ‘ "_‘“ o Ao v\':,‘k R » .. . :'k'..rvf
\ e * . 2 . L K v * . i&l"s. BO“‘;I"—:RS :’ so hqw ‘On “\:ilat _: ~ x'_ ::: ) . S LIV .‘; oy ]
3 MR, NORTON: "You've been cleared, Mrs. Bovexs.
R .
3 h W v 4 TR L {I.augh'cmr-) . O ) ST e v S e .” ERZAR «\2’
" e € f . "’ e AT}
. 3 sl pms BOWI:RSM Hell, I’m ta..k:.ng aboui: if ii: vas i
» 'Y . '
' T3 "de‘.‘:ermz.ned that Integvenor Counsel, you know, Was part of the o i
v - e A1 ‘\f';";
i % S 2 groun, how do you follow those’ appe.al board’ gu:.de..:z.nes as to Toine
¥ o ¥ . v EE ", AN ey 0 < DI m lw s T LAV | ‘g:j:v‘::u
b, gil--- relec.so O-v.- know'* edge oxr _nfo*ma ion tha. we, of. course, RE
‘\- . ' » y)‘ [ 'v‘ < - v o e ' k3 : v ,:s‘;;,\
5 - 9.0t have got o fnow. .
g . :[o;‘, "\'»’; © ., . MR.NORZON: . That's: the problem that We ware de.a.ll-,
i oe A;}:;j"" .;? o ‘:»..'v L - e ‘- . . | * 1
Eoooo Rl ‘in’g with;'i;n “the appeal. But the problem bccame moot eVen-
§ sy ) i R o - . !
, 12 r.w?.:l.?y and we haven't had o cross dla{: bridge, yets. But :
; : ) ;3 tna“s a good question. I don't know -!:he ‘ansvexr ko it, Ve ]
3‘ ) @ ? .o »ﬁ . Ly v e 3 . :f ( nt
X " 14 were nnver .:.o*ced to make that dac:xs:.on.. And soma day some- N P
L " ¥ v - & » 4 N " " —w
.t is5 body s going to be IO"‘ced to maks ite I don" “kaow the ansver.
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i L MR, NORTON: M;:s. Bowe::'s, th‘e‘r@';cé}ﬁxiy_ ie:n;é"eahir
2 - J«éo;n; n éontlnulng thzs dxscussion, because.aaié;not go;;g'* :{%
L LS . SN L e W
‘355 .on tha 4 ur, and - thele ig no way there could bcfan appeal and ;'“
gf-‘:g_#é°1“1°n through Fne Staf and Comnxsolonﬁ?zaﬂgnééy, «*’w
g I éﬁylevant,‘“ | T — ‘”r:;;'%?”*}J :'E

<
-
» , . -

e ;) - So I 'guess he? s going 1 o have to-maPe«hzs case,uy b

3 . 2,
ni PR
PR
e
e

T AT
] ot ‘, g

| el
N p“&."

nar;zcmpati on n the 1n~camera sesswon. That‘s a separa

mdka‘hls‘record, and“;f‘he vants ‘to appeal 1t, appe?%.itj i

Zut he s ot golng onﬁéne tour Monday. JV‘T i ::£= ;,-%‘&
BRSO ,Weh., Mz, Pleischaker: - * -,
“:ifvf;ii;‘ R, STAéNBERé-“Wh;éﬁ'ieaves open,mok course, the
ﬁ éa;éiigiipﬁ‘whethér—or not*fhé’goéidxls’g01gg'¢; permizﬁgiéf

jgggﬁg::Jw; I'm nét sure that Ivsubscrmbe to the Aopifpant' :
rgéading of %he Lelegram that thzs gentlemaﬁ had 1ntended to ”5}
§érﬁici§é£e in that .in-camera sessxon anyway, because all 1t '
saxd 1n the Lelegvam 5, "Tell me vhere to sﬁqw up fo; the L

’ tour'»f‘ PR - o st S 4‘ 'uwk"\“«::.“im'":dfn.‘uv“i - T .T'_‘.*":,“:"f'a',l‘,zi'w'

?ﬁ‘lgxyglu"-ﬁﬁ. NbRTéﬁ;“ ﬁeil, bﬁ; I havehégyagsumé that ﬁéﬂuy‘ﬁ?‘
lé-_nt-“élng ko paaticznate in the 1n—came¥a sesszon. .

: HR. STAENBQRG: And if you think yoﬁ.re correct,.
t#eﬁ we have a separate quesblon as to what to do ~- the

¥ iﬁélicmut has made xts deczg’on ds to dhetheL or not lt =)

P gbiﬁg té-allow this .gentlzman on the tour on Monday. there . .
Ray be~;n appeal Hy.tﬁe Inte;kenor in that regard, aﬁﬁAwe



LEN



E S )

s Sttt et

P X
e
LY

- £an wait and See. . A R Lw',¢.{'¢'?[~"f_""‘, ;3!
- : R T T R Gt W7 £
+Ye're faced now with a second ques tion.. Shoula- sk
. . . ;}:" . : % . } - ,_‘ e, ‘ l w- '., , ‘ 'tlf:.‘ssi
the In-ervenO' vish for Mr. Ba?dw;n o pau:i::v.ca.}_:m.‘.:-a at the .
‘ &n~camera seoszon on Monday,. that 8. a‘separate auestion, in W.wﬁ?
. . o %
wbmch both the Anplvcant and the Stagf take a strong 1nterast o
. - - i , L. . N . 7 . \ ."“Fr ’
\~inWWhether or,not he! appeaxs., - . . . 77, 'guﬂ;gfim‘;~'f:f B A
S .. " _MRS. BOWERS: What's your position on the in=~cameraf -,
session? . T oL Ve o e
- ) -+ MR. STAENBERG: I think we can be governed,‘and .
1) s . . . , . : - . ur
T . A
tne ‘Board ‘can be governed, by some tradltlonal procedural R RN
" \“,‘ﬂ\ -aa q:~ ;@,\ . . P RS U I - ),n,". 1:i7‘4‘,\~)"‘
wudeciézonsu Unforcunatély, I‘don't have them at my flngertips,.An
f ’!J ‘i\"‘a-,'."’
but they do 1ndlcate that NRC has had situations in whlch 1
Intervenors have chos.n to wzthdraw chemselves,,and the
. "NY\"? . ,x‘ . . . ,\q# “\. g,,-, 1:<'c" -
o ."1'\"\_‘# P v At 5
.,Boards have made it clear that in so doing thej do not.have 1
”‘a revolylng door, they cannot come in and go out at tneir .
e ; R . A - . .
;dzscret;on; ' L |
A L Hav1ng made the dec1510n to withdrawr whlch I b
A g, e R g_.y N @ e
v . ¢
: helleve Mrw.Valentzne 53 pleading of the lsth makes~it I L
I~y . ‘, a1 s“‘, 2'; Y . i : ’1’; . ;‘ e .
extvcmelf clear, they have c osed the -doox and I thmnk the '
Boa*d can taxe note of : ‘that and make its decisiomgbéged upoﬁ
F ) ‘. . e : v'e ’ e -
that. . * | S , S
o “Yie aoﬁ't nave to get into the unlquenes af the )
'1n-camera SGSb“O& and the secur ty plan, -and Wheﬁher:or'not
gp a“ ornej can or cannot aprear without a securlty clearance‘
. ’ MR. NORIOH: We would sppporﬁ‘tﬁat posxtlon. I
‘ * ‘ .";'41 » -',: i -
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_ Bowers?

: “"9095 At
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.can't,state it any better orAany @ore ﬁﬁilg-thaﬁ:thet;”

. ,
- - : PR - - ) Pt g L

vz s v o (The Board conferring.) , . . .. SR .

€ - « P -

‘MRS5. BOWERS: Well, we w111 con=1der 1t ovet upe

- - . 2 R Tt T N -
SR A S T T

w0 Binge M. Baldﬂln vas able o sashay down here

yeseerday, I’m sure he doesn’t need a long 1ead notlce if -@;

LA v ,
f . '

lt is determlnea that he can partlclpate in any part of it.’

I
-, Ak B h + e :
.u: [ . !s, !M Lo g ey ) Y LA ‘.,J. Gy ot LY (N

" v" Ve T

;;;{é gR. SmAENBERG. I£ I mlght Just add one note m— ]

- . e e “ a -
L

»

and this could be repeated a2t such time as the Board wants g

PN 1 ]
Al

U to take,fuither argﬁment,~but as the Board considers it,. it":-if '

Should aga_n be noted that i’ the Valentlne motion ‘of the ‘¥f]

# -
msl

19tn they have set forth their reasons as to wﬁy they were

a

'..c1051ng the door, and it is hard for us to see how the

-

fa

i oduotlov of a new attorney changes any of thqee substantzveih

BN DO ) y sht
"L—?“u d 3« N, R . T =

reasons.,fﬂone of those. reasons have changed.’

-

R ) .
ST o

And so if the door is closed.on tﬁé 19th, it's

sﬁill,qlosed today and will be, presgmablé; stillle;osed on

= T C . .
: PR e T meles o »

v Ty

"’ MR. FIEISCHARER: Cdn I Just sdy oné thing, irs.

5
-
»

MRS. BOWERS: We didn't bring copies of thét?with'
us.. We tead it, but saw ndé rdason, of course, to haul thdt
peper out~here.

Could we&borfow it oveihigﬁté .

MR. STAENBERG: -Yes. .

« 8.
MNE B
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wel 4 . . . .. D I
N | - .. (pocument handed to {:he',- Board.) I o, Y A
;- w i v T ' A" ' " , - . 4 ar Ag‘;‘“:“v' . A ' . ‘- ’ * = ‘;‘F :““:r f-

. v
§. .- | MR. \IOR”ON. Mrs. »Bowers, one other thlng. And % U
. B 34 ' that i3 i:hat I would’ nvopose thar. the in~camera proceedz.ng i A
: ' 4; be held ai_ the faulv'tj. #s I 'can"see it,, there's qnly, S
: st I o T "; “ - ,: RO N N M z & = .. e ':’k by '4:\'? ;‘.:j‘
& j . «* -ty v
S 5 co:.ng to be a handful of people who are go:a.ng to tour the i
| : . 6% fac:.la.ty, J.n any event, and I would suggest thai:; some sort of
5 PR L N . N oo . P oAt ale R v‘ - ," al - R ot
% ; v/ ' a mee’cz.ng room be arranged out the:r:e, ra.the:c than have A
* &"‘ . RAKENY v ": " —"v LS "" “ - T ’»““" “ t' o b - s‘“‘n\“’“, ¥ “;.,,ﬁ 3"".' "“ *‘
, st here, . I don't th:.n}r this is-a very good. lace i-o have an ;
{aﬂ p e .
LN Y I ‘ L , : : L . L
‘.‘ g in= wera session on the securi y plan. ’ - R S
P IR T | O : MRS BOWERS ¥ Well, I spoke to the management at = s
. A ¢ ot B .\ T :-' o
3 . _- Lo PR TI e .’},91;«
T T the Inn about post:.ng s:.gns, you knowp that lt was a closed B T
1 . §2> _sess:r.on on Monday, a.nd that so:ct df thing. ‘. EI TP M
4 . ' ° . P . v
7 ~ Lo v o Does the Staff have a posa.t:.on on this’ matter? :
LY A I A
U T L" ' It's bee 3 sugges’cea that the 3.n-camera sess:.on be at the BRI
! S 18.H. Dlant, rather ‘than'here. L T et A
460 " MR.' STAENBERG: The.Staff would have no ‘objection

. 17 E to fhat. ) . . I . - . . .t
: IR 1 3 1 i ’\iRS., BOWEPS. We have no problem m.th that. Ee i )
R AT - T | AR ‘It was nent:.oned to me a day or ‘so- ago, ‘and F S

Ve
x 20. 11, thought, -mll, we'rxe all set up. here, and every.:ody s papers,

* 1 - 3
° 21 I and that sort of thing are here. But we're really' talking
. y . » ~ “ .=
22, about somothing else, and :'we can just leave things here. -
! . . ’ ’
g 23 ! » - Well, we'll think about this-overnight and then:
! 4 ’ '

. .g. - ’ . W

. a3t announce first thing tomorrow morning -- wa're really .

: .

i w o5 " foctsing on the in-camera session, rather than the plant visit,

{ . 1 : j‘. N . . Lo ] -
' . -.-
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‘tdn§gﬁﬁs§hich we should discuss before we recess?

2 - ~+ 9098

because you sounded as if you meant it.

MR. CRANE: We meant it.

- MRS. BOWERS: Well, I don't want to be thrown into

the slammer.

»
B

(Laughter.)

. Well, let me check and see if there is'any other

A

matter before we leave.
‘.ng.'Norton, any other matters tonight?
MR. NORTON: ©No.
‘MRS, BOWERS: Mr. Fleischaker, any other hhtterg
MR. FLEISCHAKER: No. I just wanted .to know

whether I should try‘to get hold of Mr. Baldwin to deliver

‘any message to him.

MRS. BOWERS: Well, you've heard what the
Applicéni sa?d about the facility:

MR. FIBISCHAXER: Yes, I understané.

Well, I guess tﬁé onkiy - guestion i;'my mind is"
that I don‘t andefstand the Fuil éircumstanées of Mr. Baldwin's
retention by the Mothers, but he is an attorney énd théy are

an intervenor. So there-is an attorney~client relationship

- there, apparently.

Again, the only thing I ‘can suggest is that the

o & = -

Board may want.to hezx from Mr. Baldwiid before the Bdard

reaches . a- décision cn the matter, irrespective of the

G kie o A ke o clahese sl e, bbb s AR ATAR S L 0 e Wb R b MBS 20 A48 kL L, whesks b P
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‘Qcy WOLtd 11ke me to dellver, o trj to deld verL o him.

"

T x

.+ MRS. BOWERS:

"5,xqa11y wiiat he had in mind,

¢

.

I aon know whether can,rcach hlm o, not. I would .
f cerﬁémnly“try. g - f ‘
: ” . '
f" 3¢ =

- s

FL.3 IoCHAKF?.

a conference call.

2

(Whercupon, at 5,10

»

a

.m., £he hearxng was’

3

we feel that personal contact is warranted, we can set up

. the paktxes, and, or course, some ques ienS‘we*e ralsed as to

4,

Well, you've heard the poéitiOns'offﬂ

5 ‘;MR. I'm at @ loss., X . don't know,u
‘mgné.r don:t Lh t.XI'm, inla p;oltlon to speak for, hlm.
%fd" think”that‘s:apprOprzate.ﬂM%!"} o ’ﬁT:.

g - ' e MRS. BOWERS: Well, wé'llvconsider it. - " o
;L ' "‘,. Let me check with the Staff, ﬁr.'StaénQerg, :
iﬂaﬁithlng els;”tonlght beforé we.recess? R B L:
E: ' MR.STABNBERG: N&L T doﬂ't believe so.' .

f MRS. éGWERS: We’ll consider it ovérﬁigﬁt,’aﬁ&‘if

recésséd,'to reconvene at 8:30 a.m., Friday, -9.February 1979.)
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