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RESUMPTION OF SESSION
At 3:30 p.m., the hearing was resuned.

THE CHAIRMAN. A few prellminary questions from the
Cowission,

MR. FRDNIN. May | interrupt you for a while, sir.

THE CHAIRMAN. You may.

IR, CRONIN. Inasmuch as Westinghouse has presented
all of the informations that we wanted to and Mr. Simuons,
Cr. Ferg and Mr. Wilgus all have jobs in the United States,
covld we ask for the same consideration {hat we did with .
Ve, Call, ¥r. Sero and Mr. Arnold,that iney be permitted
to return to their regular jobs and that the presentation
of Ebasco, NPC and Hayat, the physicist, to continue and
if they can agein be brought back after they have
caught up with .their day to day work. |

THE CHAIRMAN, Mr. Cronin, the recepticn of these
disserta.ions of the Ebasco gentlemen is only to fill
in this gap. The Kestinghouse Panel is siill the panel
co the rosirum, so we are not suspending actually the
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entation and {nterpellation. You will

This is only whenever the
pellation. \le are
to useful purpose.

\lestinghouse pres
continue in fact tomorrod.
westinghouse panel is not under inter
going to use the rest of the afternoon
\e zre not going to adjourn and we have many,
yer there is 2 suspension. So,
tomcé;ow they will be back for further {nterpellation.

here s no nisunderstancing about this. The
» {nterpellation and

ed time for this

many items

{hat ve can do whene

\ie hope t
Westinghouse panel 1s still unde

thie is merely to $i11 in the unus
can avoid any waste of time.

sten to the Ebasce paper.
7 Will you piease

afternoon, €0 that we

e are now going to U

May ve have {t. lIs it in the rollo

o us the page?
o now the elaboration of NPC
Incorperated,

come up and sh
pespenses

“\le are taking u

5, 6, 7by Epasco Services,

to ques{ionﬁ
May e be informed

elaborating the NPC position paper.
who will defend this elzboration?
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MR. ITCHON. M. Chairmen, may we reriest that Mr,
Charles Healy, who is the Project Manager of Ebasco for
our nuclear power project be allowed to preseni the ex-
rerts that came from the United Siates.

THE CHAIRMAN. Will it be only crie or will it be a
panel? .

YT, ITCHON. This vill be a panel of three, Mr. Chairman,

THE CHAIRMAN, Panel of three.

MR, ITCHON. Yes, sir.

THE CHAIRIAN. May we have them, please. Go to the ros-
trum so that they will be suorn in. Minister |tchon, we
reming you that ve have that standing directive that all of
those who give statements and dissertations arc to ba suorn
under oath and then they shculd submit a curriculum vitae
showing their qualifications.

MR. ITCHON, Yes, sir,
THE CHAIRMAN. Please submit that as soon as possible.

Let us have the gentlemen go to the rostrum and please
state your respective names. The first gentleman is...
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MR, MEALY, My name is Charles R, Healy. | am Project
Yiznaner of Ebasco Services, Inc. | am 45 years old, and |
an married.

THE CHAIRMAN, Residence?

MR, HEALY. | am a resident of the Philippines.
THE CHAIRMAN, VWhat particular place? Resident of what...
1R, HELY. Manila.

TEE CHAIRMAN. Street?

R, HEALY | live at 29 Rocsevelt in North Greenhills,

S:n'Juan; Manila,

THE CHAIRMAN, The next Gentleman.

2. GILMORE. My name is James J. Gilmore. | am the
Chief Consulting Civil Engineer for Ebasco Services, Inc.

| an 51 years old, | am married; and | can give you either

my business address or home address or both in New York.
THE CHAIRMAN, - Both,

MR. GILMORE. OCkay. Business address of Ebasco Services
Incorporated is New York 10006, New York. Py home address
is 40 Gayloré Crive West, Amacee Bell 11701, New York.
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TIE CHAIRMAN, The other Gentle “2n.
I'R. TlLFGn. ly naz2 is Nornan R, Tilferd. | 2na

geologist. | 22 emplayed by Ebasco Services. My business
cddress 1s 2211 Mest Notherview, Greensborcugh, Horth
Czrolina in tae United Statcs. by home address is P.O.
0o, 185 in Liberty. North Carolinz, U.S.A. | an married,
| 20 & years old. '

THE CUBIRUAL  Please raise your right hands and all
of you will be suern sizultenscusly.

AWV, OR2UICLA. Do you svear to tell the truth, the
wheae truth and nothing but the trutn,

A Ve do.

THE CHAIRMAN. Tiis is zn elzhoration of the IPC's
respenses to questions 5, 6 and 7. The question reads:
"\n case there shauld be za earthouske similer to that
vhich hit Mincanao in August 1877— ihis seems to be in-
accurate — ve uill refer back 1o the basic letter of
instructions. ! wili call ettantion to that point.
it says: “In cese there tiould be an eartiiquake similar
15 the one that hit Hindenao in August 1977 which vas of
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7.2 fhtcnsity on the Richster ccale, will the Bataan luclear
Plznt ba 2ble to vithstznd the shock without leak or spillage
resulting in nuclezr contznination; can it vithstand 2
tsunani or tidal vave caused by earthquake of teutonic
crigin sizilar to the tsunani that hit lindanao in 13777
That 1s our first question. You may proceed with your dis-
sartatien,

bR, BEALY, br. Chairman and nowbars of the Cozmission,
if you vould please. | vould like to give a feu minutes
background about Ebasco to help szt the tone of expertise
thate talieve vas brought to the Bataan Nuclear Pouer
Plent site saicciicn study.

ThE CHAIRIAY, For the record this is Lr. ...

bR, HEALY. Healy.

THe CHAIREZL.  Ne. Healy, procesd.

W2, HEALY, Ebzsco Services is an independent operated
subsidiary of Incezrch Corporation of Dzllas, Texas.
Ebasco is a full eervice censultant engineering constructicn

organization dodiczted to the needs of the electric utilities
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areushout the verld, Ebasco is cxperienced in all aspects
of enzrgy coaversion enl energy system davelopment. Ebasco
hias been in {he energy business for 75 years. \e have
been involved uith more than 500 clients throughout the
vorld and ve have Leen involved in over 900 gencrating
stations, OF the ©00 ganerating stations over 700 have
coen. foseil-fusled units vith 20C of the 7C0 being over-
gcas proizct,

E>z2s20 fas been involved in just short of 200 hydro-
clectric projects of vhich epprovinately 100 have been
oversaas. U2 hava been involved in total ity zhout
129 rillien Kileuctts of gonerztien capacity. At present
Ebzzea ues fnvolved in tuo energy research projects in
iz United Stalss, There ere attempts to try to bring
reu I pes Ci generaticn to our society. Cae is a fusion

{est rezcior at Princeton University in New Jersey and
the secons s a research project on coal-gas lacation
for the Dapertrcat of Energy and U.R. Grace Company.
Sbcico currently has in excess of 5400 employees appro-
xizztaly "*yn €27 are professionais. Our headquzrters

is i.sw Verk bif;, United States, znd we have princinal
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{ices ¢t htlanta, Georgla; Mauzort Beach, California;

Jerizs, bz York; Linburse, New Jarsey. Ebasco also has

a vzry special office in Greensville, North Carolina,

vhich is cur office that handles all geotechnical services
f the sarin scisnces, vhich is the office that was pri-

carily fnvelvad on the Datean sita selecticn vork.

Y¥e have ¢ petition vith KPC to elecborate on CQuestions

8, 6, ==xd 7. 1 uould liko to exprass ouir appreciaticn
(o your andelzence fer alleving us your time this
a.;:r.ucr to o {hat cd vwe will ca your time schedule.
le !na- {t iz short zid ve will finish by 5:00 ¢'clock.
Cu» progran iz that on questien lo. 5, Vr. Tilford, our
conciiting engineee and geologict uill handle Cucstion
9; hir, Gzlﬁ:-s, ur chief civil ccnsulting engineer uill
nenu ues:*cn éo. 6 and will return to Mr. Tilford

o ii r ish up with Questicn Ho. 7. OQur estimated time
vill bs about 1 hour 2nd § minutes. Vith your i.dulgence
| like to havz !ll», Gilmore to take tha same.
Te GIAIRNLL,  Proceed, ke, Giluore,

P2, HEILY, - Excuse ue, Mr, Tilicrd.
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3, TILFORD. | o3 florman n. Tilford. | 2@ identified
oo 2 csalogist, | prebebly siiculd give you a little more
infarnation auout myself. | have som2 22 yezrs of experience
o5 o nrefessicnel geolegist; | hold Bachelor and Master
Jzorgas fren Arizong Stats University. Or. Forg attended
¢ 3= len rir:l cshool, (Louchizr) 1 am registered 2s @
Dagfessicnel ceoiogist dn ihe Staies of Arizona, Califernia,
ldano end Ceargie; | oo a member of the Philippine Asso-

atjon of Goolo sists; the Assaciaticn of Engineering
G:clcgisis iq the United States vhere | am Chairman of the
Caralina Szciicn; | baleng to the G2ological Society
of Amaricas tue laternciicnal hesociation of Engineering
Ceologiste zad the U.S. Conaittee on Large Dais.

g prizary. arcas bf interest and expertise are
in evaluaticn of geological hazards and economy and

enginesring projects. | have baen vith Ebasco for scme
10 years; ! have bezn zesociated with the geolody seis-
nalogy, siting end safaty siudies for the Philippine
nuclear Reactor if3. 1 for scme five years. Beginning

in tae fall of 1874 | hove been involved in assessing

- —— -
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goologieal hzzards foo k2 Loguna Varda Loclear Peep
Plaat 1n Vaziso; | havs bass 2 a censulting geologist en
Scfsty Siudles on P reparation Ranorts for the PEPCO Uouglas
Peint Muslecr Pover Plent in tlaryland; 1.sh1ng*on
Pusiic Povzr Systen Szisey Ruclear Plants 3 zng -
Lcuzton Pover and Light Neclear Povzr Flont at Allcns
Cresk and Eirtco Forod Unit No. 3 for CFC.

eamticnzd that | have snent nou ggproeching some
Tive yeaos of nvolveront uith PES2 unit 1. | have been
Fregent fn tiz Piflinaines prodzbly for 2 total duration
%L ning wonihs during that perlod of tin . | uant
w0 fafory tha Censdssi % and the Sznator of the depth
“is Litensily of the studie valch vere directad 2t
‘inding 2 safe site in meeting the regulatory require-
cetts vith regzeds to safety for this nuclear poie
cient.  In that conzzction, tbasco has devoted 70-rizn
y~378 O sane 810-man months or sons 17,020 man-days
of professicazl soientific eifort supperting, resiting
Lid safaly sidlss ralatel 4o the Philispine luclear
it U2 have ¢t ona stago in 1075 and 1975 14 orG-

fecsicnal cualificd ezi'th ccientists in the Philippines

y2e e



Cozaigaion e Huglexr Plunts
1 July 363 Ly ‘\l-
Pecs 11 3:20-4:00 P.1. PUUI Bi \uiN

viph Al - 'ki" Fate Lun peann S Rins A \Inaa H“CH ec,o
WL adng Vo widd TEEd 1T EJTE Wle:l CR8 JC... vabiia Ve

of thoss pacple uers fiare for 21 cicess of 110 years. In
thet ecnazasiica end ia support of the reaaining respon-
¢itiititas of Choneo, Vsstinghouse end IC, v2 have per-

S 7 LI Apy s Law oral 3 8 aatm
fisisaied 2u ths preporciitn ood ssuanc2 o7 2 nizber

> & sogada A & b~
af sgpcetls, Lis Ferst o wilch uas & intsrin sitc report
g 2ol A | ~Y4 ‘vdad Cantnr S7A "
Goneledion of 1.2 veluzss Cotod Septenmbar 1873, L2 uere

pecscacible foo the site cenllisciden repar »t vhich vas

iceuad 2u Jomuaey of 1975 that consisted oi one voluze,

Q,;reii;i"::y szfa sits imosiioziicn ceport vas fssuad

i July of 1076 coosisilng of 4 volumas and cur portion

~

- tha 1% vowuass praliniacyy :af:l, arelysie report
consiets ¢ B volumas, weluias 3 to 8; Jim vould you hold
tp ce cf tn:s:, laz:2. this is cre of 6 volures that
coverad thz invesligalics pelzted to ths siting end

szfety sludiss in ihe ezl scizizes that is gsoloagy,

r=isoerin | believe |

- - -

1t

sciswology 2:d guotetinice
swould ra dircsily io the susject tiat | au suppesed
{3 ba adiracsizg which is Cuestica 5. At this paint,
| veuld 1ika 4o ender dafa tha rdtords tuo cerrections

V- &y

ihat | Bzlieve zre nacessary regerding that questien.
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MR. TILFORD. ...shous we did corsult at length with
appropriate #hilippine government agencies. I have special
$eference to PAGASA, to the Cosmission on Volcanology, to
tue Dureusu cf Mincs and to the faculty of the University

cé the Philirpires, the Philippine Coast and Ceodetic Survey
and Philippine wieather Bureau with respect to the gragh. I
simply entered this quanizational chart into the reccrd

{r the hope that it will illustrate for you in some details
the organizaticnal arrangement that will support the study
documents, tha safety of the site, and the things that ace
coing to be presentrd to you. From that point then, we are
.gozng pack to the slides, with your indulgence, and thraesh

cut more ccmpletely Question No. 5.

This is a drawing which appears in our safety analysis

THZ CHAIRMAN. We will mark this as Exhibit »3-NPC".
governuent panel, please take note SO that there wila be

1,0 imBroper interchange.

1R, TILFORD. The score of seismicity and tectonics
in the Philippines have been considered thoroughly in the

design of the philippine nuclear plant in Bataan. In this

[\

study, it has been shown that Luzon, Mindsro and associated

-f€zhore areas can be divided into distinct coastal blocks.
The contents ot.thege blocks are 4 structural featu.es
that clearly separate diffcrent geoclogic provinces along

major coastal lines or z2ones that have changeable attencation

\ .'S)
b
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characteristics for earthquake wave generated ontside

~ o &

-,

that coastal unit. Cach boundary separates three
tcctonic provinces: namely, Northern Luzom, Central
Luzon and Southern Luzon and Mindoro. Bataan Penin-

sula, the site, 18 in Central lLuzcn tectonic province.

1 would like to peint out that the US Nuclear
Regulatory Commission requires what we call a deter=
ministic study to resolve wnat the safe shutdown
carthquake value should be in the ruclear power plant
site. Without complicating the issue more for you as
z?_' uhother this is justified, let ne tell you that in
acuieving this éaterministic meshcdology, we identified
+ha Leuncaries of the appropriate geologic and tectonic
provinces in tuzon fcr the purpoese of a.sessing the
effects on the site cf distant carthquakes. The
s%1iadology involved is that ve must take the Mindanao
czrthguake from Hindanao woving & thousand kilcmeters
and going ahead totke line identified here as the Taal
Fractuce Zone, which is a zone ccastal extension, which
has a favoralle impression upon earthquake's motion
geucra;ed on cne side of the other with respect to the
qther side. We bring an earthquire, we place it along
this boundary line at clo;cst the approach of this
poundary linz fcature through the site, and then we

b
atzenuate other yuakes to the site in terms of what

—
>
=
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11 July 1979 = 4:00 L.,

2} -
ey D
' 4

the ground motion should be. That is true for any-
where arovnd this entire rogion.

oD CHAINIAN. r. Tilford, could you tell us
why you particularly call it as the Taal Fracture

Zone?

MR. TILFORD. Yes. It vas identified as the
Teal Fracture Zone, I believe, in a puLlication by

Sovict pnd somcone else in about 1938.

TLE CHAINMAN. What is the Lasis for it? Why

tiat particular terminology?

MR. TILFCRD. It is simply a descrptive phrase
that js cowaonly recsgnized Ly investigators in this
scrt of study. Taal is the name of an active volcano’
which forms a part of this line. The fracture one
indicates that it is a line along which the earth's
surface is broken ccmmerly. And we kncw in this ins-
tance that Jhis is & 2one or coastal extension that is -
two sides have fallea apart and therefore the motions
Lrowm earthguakes geoerated on this side Lend to be
attenuated pretty markedly or reduced pretty markecdly

on a coastal line.

nas CHAIRMAS. In other words, Mr. Tilford,
whenaver thaere s an carthquake that aris.s, that

usually is the line that would open. Is that correct?

ti. TILPORD. Yas, it may open during carthe-
Ja
quakes associuted with Lie zonc. 73
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)
TTHE CUAIRMAN. That woulé be

would appeas.

MR. PILrORE. Yus, S1F.

THE CEALWAAN.

connectich with the cther £,-acture

MR. TILFORD. yes, this is

which many cf you know is
in the worlé., It forns 2 quit

the gistinction Loetwaen [

provinces and central L2
feature | here i the Monila Lr
site of the consuitl

!;\'.d that wil 1

one of the

e effective Lou
se Northern Luzo

-on province

ench which is

rion or sub

e crack

where tl

L2 true also in

zones?

the philippine fault

major active

ndary for

faclts

n tcctonic

g and the otlier

the

Juction of

locatiorn 62
the occal ficor plate bencath the philippine archipelalo.
oHa CLAIRNAN. The other frocture zoncs are
entizlec: vanila Bay Fracture 2one, Sau antonio Frac=
gure fon® and the 11a Practurd Zone.

Mise +ILEORD. YeSe.

TUE CHAIDRMAN. 1ouw, the Taal fracturé Zone
would be tha approximate 1ine that would crack oY op~++
i the psal volicano eruntad.

pr. TILFCRD. 1t Jees not nacessarily follow
ct be

trat the erupticn ¢t a

panicd py cartl
cd with volcani

accoirn hquake.

Guoke assoCant

yvolcanc may

1r. wost cases,

or may o
the ecartl.-

c activity is very s10=-

)‘,s‘

Vil /)
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THE CUHAIRMAN, DLut the poiat is if there is

aay Cerack this would lLe the usual line.

R

IL woulé Le the usual line for
! carchquakes associated with this general alignment.
1

The sama is truae with tiie others.

PBGR UB‘B‘NAl THE CUHAIRMAN. The same yenerz . alignment,
'
I

The: witness wos referring to the areas around the

Seuthern Luzon, Mindcre tactenic province. 1Is that

corract?

The peiat, Mr. Tilford is that tliiis particular

Jissertation is

being recorded in the stenographic
notes and whenever You say "this" withsut spccifying
what particular refercnce, we would not Le able to

know in the stenogre=shic notes. £o,

will you please

repcat taac rr.ocion so tha: when you

w

ay insteed cof

this, you would specify the point of

efaerencn.

MR. TILFCRD. 1T apgreciate that c

must apolegice fir thiis.

o
L e

-

The Taal Fracturv Zone Separates the Scuthern
. Luzca and Mindore tectonic Province from the Central
Inzon tectonic province. The Taal Fracture Zcne iz
4 ddci..c.ed line along which earthquakes may cecur. ¢
It 15 a zone'or extensio.n of the eastli's crust and

oue in which scicmic motions from one part to the

other end are reduced cor squelched or attenuated as

—
)
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Tha Philippine fault scraratgs

the area of

rthprn Luzon tectonic province

1 3l o
ha:ltcat&:c which dominates the geology
typ nes which '{s an active fault and along

ment voryicomnonly takes place during majon

Philippinc eazthquatc- because they are the ca:thquakes

c*cu::inq to rolnase stress along that fault.

Thc thi:d boundary to the Cencral Luzon te:tonxc

¢ !

province is the Manila"Bay trench which separates the'

Central Luzon tectonic province from

Sea in a geological sense. Interior

the South China

to the Central

Luzon tectonic provinte are four identified zones of
¢ '

fracturing and faulting.

From the North,

they are the

* 1Ila P:actuxo’ionc. the' San Antonio Fracture Zone, the

Manila Day Fracture Zone, all of which trenched generally

cast-west and all of which represent

presently active

faulting” along which earthquakes have taken place during

=1
.

the' historical past.*® ~ -

Tl

shown in" this’ particula: PASR- !1qura

There is one additional feature that s not

It is called the

West Luzon trouqh and'it is' found ot‘sho:e of Bataan

but hot bn tHe western sido-of the Manila trench.

s ' - 2
is‘sone-240 Rilometers”in length and

It

for purpoces of

determination - of earthquake motions st the plunt site
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Ciariseion on Nuclear Reactur Plants
1 Jaly 1979 - 4:00 p.m.

1
tlul 9

)

Is censidered to represent un astive geologic fault.

.
% aﬁn gn‘B\NAL JHE CHAIRMAN.  N11 right, My, T:1fcrd, we
~ i U

note from that sketch that we have two other fracture
2c.es: the Iba Fracture Zon: and the San Antonio
i'racturce Zore. 1In fact, there is a third one: the
Manila Bey Fracture 20ne. The line scems to ge to,ond
the lards curface into the tea. Does it mean bac the
cracking of the earth would include not only the dry

land Lut even the ocear or seabad?

MR. TILTORD. Yes, that is exactly correct.
tcw, once wa nave establichel that the geologic
features which can produca carthguakes within this
tectonic province, we must zke an assescsment cf the

* large:t carchquake which cculd occur on each of thece
features. And then‘determxue what motion would ke
impartad into the foundation rock at the particular
site In quagtion. 1In this case, the location of the
Cataan Nuclear Plant. That procass is completed ard

the motion - that would Le delivered at that poiat from

anycne of those maximum occur-ences is expressed as a

percentage of the exhilaration of ravity cf the

peorast ovt of the components to be nore spacific.

liow, in that context, let n:: discuss the design factors
' .

of thi: plant as they relale to the Mindunao earthquake

of dugust, 197€. To do that, let us look at a few wmore
¥

r

slides. 4

/
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-Conmigoicn on huclanr RadJicl Jlants
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Moeme §

THE CHAIRMAN. Mark thie diagram as Exhibit
enj-NPC*. Wait a minute. These has bean a change.

which ona are w2 going to =arx? This one or that one?

A, TILPCRD. We can marl this ore and identify

R BQ"\!NAL it as the scrial view at tlie bottom.
Y
P“u y d nnL CHAIRMAN., Exhibit “4-NPC represents an

aerial view. Government panel, please takec note.

Flezse procecd.

MR. TILFORD. As I have rentisned to you, we want
‘aown to iadanao to investigota the effscts of thre
nugast, 1376 garthquake, This Zs a view which illus-
erates the general nature of the arca where the earth-
juake produced the greatest damage, DY specifying the’

’ear:hquake as cpposed to the tsunami which will be

W
Al
fa

afrern

. 7The ezrthquuke did tha createst damage in
Lhis instance as it does in many other cuses in the

warld whars the lané is flot, low-lined ard ccr.posed

of uncsnso.idated, uncmacnted, soft, mossy se iment

[

which is caturated with water.

-As you can see In the gicture at the background
.
’ of thic particular view, the arca around Cotabato is
fast such an area. It is lcow-lined, sedimentary, un-
consolidated, Sgturatud. nis illustratraticn is an
aerisl view showing fissuring or cracking of the earth's
v

curface ncar Ccizbato. "
[}
v
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THE CHALIMAY. Just a minute. %his is to be
arked as Lxhivit *S-noC", show' g an warial view
and derigting cocenut trees.

MR, PILFORD. 1In the center of this photograph,
you will sae a crack in the ground that is a feature
thut is called fissuring. It occurs during earthguakes

vory coueconly at even very low exhilaration values in
Y Y y 4

uncoasolid.ted alluviun materials which are saturated

THS CUASRMM., (Intursi=tina.) For the record,

wa would lika tc invitue observations ca this particlar
picture. The chairman's oboarvation is that the
crack iz nct a threough-and-threugh crack. It extends
and sccas to end from the bottem of tie picture up tgo

» dbout a third .. tre crack seems to end at that spot.

Any cLsczvations frcem the part of tlae parties?

Participants? Senator Tadada. ‘ltio corment from Senator
Tadada. The Commiscsioners? o cobservation from the

comniscionars.,

M., TILFOBD. I confirm tae chairman's clier-
.vation. The chiservation is correct.

This is ancother illustrution. It is an aerial
rhatoeraph lesking forth at Cocvabato cn the sea coact
at the mouth of the river.

THS CHAIMAN., Bark the came «s Fxhilit "6-NPC™.

iV <
i

/
v
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MR, TLIPORD. (Continuing.) I wculd use this

* Llide to muka 2 point regarding the tsunami. We over=~

s

ew and leskaed very carefully ut the entire coastal
regicn for proger viewing of Cotabatc and beycad. We
larded on saveral lﬁcatxons to ingpect various kinds of
damagu. It was our observation that wost ccmmenly nipa
gtructuras Luilt on stilts or stands on shore at eleva-
tions of abcut cna to two meters above, being high tide,
were not displaced. That is 2 long technical wvay of

v et $n wmount of tha ridga of this coast line,
y izsoec. The Ltsunami wWas exag-
gerated in cocastal embudnments between separated points
or peninsulas of land whera a bore is formed . A hard
Lore wiich is aclually a lergec wave recurs during the
* 2:zeoach of tsunami giant wavaes to the seashore and in

oi.en stritches of Lzach and particularly at the heads

cf peninsulas or points. There was no observable
Gamooa frum tsuneri. The damage from tsunami incurred

in 3 bay and tc that externt, I would point cut to you
that the niga structurcs in the lower left of this phcote-
,arapgh -which yocu may have difficulty to see but which

I can point out to the Comuicsion, are in fact, and

hey are surely no acre than.two maters above high

tide. I pointed out Lo you in this connccticn that the
USHAC and tlhisir concultants - the US Ceolcgical Survey,
are at prazont foguiring a pl::t design grace cn the

cozst of Culifornii in USA of 15 meters alcocve sca level.

;r?'//’

{
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et wirrons.  (Centinuina.) I would use this
. 1 : ‘
21id6 o iwha 3 podnt recarding the tiusmai. Le over-

- .

S I NGEY CartGadai

caloid wive aCShuaae VLY @ at the gacire coastal

reyieon Zov proper vieswing of Jotolato and bayead. Ve

lanucc <A wavaral lucstions Lo incpect various kinds cf
Cesara, It was cur observation that wost ccamenly nipa
soructuras Luilt on stilts or stonds on thoce &t eleva-

L1006 OF 2 Ut ena to Lwo nataer

w
4

Love, Laiag high tide,

\ - . -

seze net diszplacad, uWhat is & l3ag tachnical vay of

code brod o owesni oF Bha 2ides of thin coaut line,
-
cliv tateee sl 13 hwe vwky looTne The feunlii  Wed exIgc
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or tuniniuies of luns wheras a bere is formed . A hard
Lore whsieh 12 aswually a larg: vave recurs during th
®scrouck 22 tsunaai giint waves to the setshore and in
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Lhae tha niga structurcs i the lowar

T
-
"

I can point out to the Ceamusisuion, are i fact, and

thay &rc surcly Ac ~scse than Lo maters akove Lig.
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" 8 '
TIE CHAIRMAN. By overpowering, do you mean that

‘thoy rtnc hiqh.t than the top of the trees.

: ‘(v 1 ]
MR. QILPORD. The highest recorded tsunami in

the uorld &n Wtsto:y occuérod in 1964 on the coastal
Chilo in SOuth America not recorded in actual meters.
SO,WQctua;th the answer generally to the guestion is

Ho. '"Phat is not the case; there is simply so much
;“‘"'

water involved in this way that it goes through the

trees the water simply passes.

THE CHAIRMAN. But would not the water go

farther inward when thera are :o trees?

|

MR. TILFORD. Sure. . |
(BT

i S h § '
“YrHE cqumm ‘ 8¢, it has an effect.

\‘Gll' v Lo i

MR. TILFORD. thhfn the elevation ranges
ghcro.ﬁgq comhonly of ‘céncern, 'but-the effect s

uigally"onntl! But ‘I'agree it has lan effect.

|
bivuy, JTHE: CﬂAIRHAN,? Tbank you.

i

" MR.. TILPORD. This is another view looking in

thogotﬁpr direction at Napot Point during the gruelling

part of the excavation for the Bataan Nuclear Plant..

I ve e = ' SRR T |
l . THE CHAIRMAN., Ma-k it as Exhibit "10-nPC*,
41! o LRGN T . O | ’ "

ha. rxfroho. Muy I show this again to illus-

tratc the natuxal protection of the site against

i e Buvyg. (e, 1Y) 'ha : yﬁ
;aunlnt..“,,, T , v
’ o 3L o)) Wt ke

3 R Y ‘..‘tll.! vy s ' v
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tiaciy ) gt f '
< 3 L4 - i ' |
e. , THE CHATRMAN., Could you turn that back again

|
Just s0 we can make somo cbservations.

= '
"1"!?') g?,GINAl " _,m' Yhis _1q'z;mbxg No. "10-NPC",
Gt s 3T ) CCM. VASQUEZ. That mountain up above that

- plccuu,"f' thl’t Mount Latib?

ol ik

S ¢
MR. 'I'ILFORD. No, that is Mount Mariveles.

-t

iy COM. VASQUEZ. Is it also a volcano?

'

" MR, TILFORD. 'Yes, it is also a volca‘o,

I DR T

COM. VASQUEZ. May we know the distance between

the vo.care and the site.

MR. TILFORD. From memory, I think it is fifeen
¥ (IS)‘ kilometers, Wy gyt 4

| COM. VASQUEz.. ! By air. -

"MR: TILFORG. Yas, sir..

e

YU S04, AAvrIsTA.“ Bt ‘behind that is Mount Natib.
Behiind Hc:nt;:muvclu\ isiMount Natib.

"'nn- T{LFORD, Excuse me, sir. Mount Natib is
to thﬁ %att ?g this photogfuph on a path point. Beside
the powa: phnt ll a deposit of rocku built up over

TR VT 19y Wi, A
more thln ono-hnd-a-halt mi{llion yun ago by the

lt\lptlon 6f Mount Natib. Mount Natib is directly to

your lngt'oi"y'ou" look a¢"the'picture. i .
W LR AR R k'U'.n-l P A T | /7/
1w 2 RN
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WO, it ‘
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d'f:?"-; O el e

72 s, M\S’p!. a0 et henzm
it ‘~'.'..,'-¢oﬂlu.l':\n R R A\l
A ﬂt.&. SR BT . ls Masnb ¢

‘oo
& .“.. ’."..m LTI .x-. ..

; L LI e =

0 L i
e O SR L Jot 88 4; »h LTS !,.n,vl'
-4 '-a"-"' e '.‘.’". ’ !.(k: ,..
.m* T TS, 1999 197

v .\ ﬁi’fh&." \f i~ - l'q
e

2 'T‘\.? .\It"‘fl"‘wa ooy awts Sl TR t "m,: Vet



POOR CRIGINAL

- |
J

Commisuiun on Nuclear Meactor Plants
11 July 1979 - 4:00 p m,
l’a‘r,c 19
L ;‘. W | N prot 9, o '
: Py B ¥, ' il v

;  san.&rARADA. But not very far from Mount

: .
Marivales ip Mount Natib clthough it {s at the left.
1iun. TILFORD. ' Yes, sir.

1
$ - ' |
ZTHE CHATRNMAN, "on the right part of this

ptctLro. Hr. Tll!ord, could you tell mo if my observa-

tion 18§ accurate. There secems to be a sign of erosion

in this right part of the land jotting out.

_ MR. TILFORD.  Yes, sir.

%l
: '
S b 2w ' " i ) oo

THE CHAIRMAN. How extensiveris thdt erosion?

'l

Did you observe?

MR TILFORD. Erosion actually is by clift-

Sy o g [} B PR EE !

torning waves primarily during storm activity do
.- ] i 1 ST L 1 “d w '

encroach upon the entire seacoast and the sculpturing

. ' 21 Yo »
of the entire seacoast is the result of this wave
|
action, The erosion you see is the erosion there

at the present.time. In the past it has cxtended
farsher up to the sea and is represented in the
extrame right part of arsmall outflow from there

uhar.'&éu carnot see quc. These are the subsea

contours of the land and this point extends up to
Cde Chl L e8iag fove by 1y
the right ...
Vood e 1 otzgy o ' Wl
! . //\’}7
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HR TI ORD ... to the right as a soft seafloor polnt

for approxinatalywna kilomster. i

THE CHAIRMAN Tliford how material is that to the

stabtlltty o‘i tna {Lucture !of the land than this
TILFORDJ‘ ha faci’ that the land is presently ¢

peninsula is n effect a nroof test of stability, The land
adjacent to ii has succumbed to the forces of erosion, whereas
this lanq has éhoun its étnength and stability by remaining
availabln ta us for ydars.

THE CHA!RMAN 'Notuithstandinq the slgns of erosion that

you just poieted oui

e A | e Wi s #

HR TILFORD Erosion ls-a'constant and ongoing process

‘-..'L -‘

in essentially all parts of {he eaqth surface The land
masses that uere foraally adjacent to thls polnt on both sides

v tell “ ML '

and exgending as far as the e /e can see_ ha«a eroded away,
,)l~ a.--{ O \..drhl Y ‘ ¢ 4
uhereas thls point remains,

s JCR io AT O LA hvt ‘J thit |

{HE aniRm Let us go to the next Ethu

sy bl B R " H’alu Jid |6l !

MR 1TlLFORD Now, we come back fo Cotabato and | vant
to show you hog a “school particularly we have photographs
and records of many failures at Cotabato but this is the

errace Grammar School. ‘ V

THE cmnum Mark this ds'Exhibit ll-NPC
aa,h‘- l}v Q. s of ‘l‘ Lartth G

'?
163 nm' g-' 10 ‘ulj a' )u(.('lt to | i
| cxtul.¢Nr v, Aa ai In3 eye (= W PR
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'- e ‘&“ R Riffs a2 1GRD futf |-
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Cos: xh.;sion 'gn Luélear lants:
“Juylg(“ gt nann n
n-'a?e %;.!: 'é, '\ A | ! r’\j{ t,‘ Ul“ J‘NAt
J’bc'- si:u‘});” :‘I ."é.
h:'”1. K. ‘ Thid stwucture fazled'as a nunber

| - i
: of?oxher s}ruZtuces in Cotabato alL , the failures

b
,-‘J‘iv

{

we oosered' ere reinforceh covcrct ructures

1 rathL }han udoden or- metal structures and t 1&
. puilding in 'ﬁhich you sce 1n aerial view foCf‘e

F'u

an excellent le sbn in eafihcuale engineering and

in how the research struclure failed. Let we point
r'-r'

out again that wiere you see tiem in ve were not more
tnm 2 m.ters above sea leve'l P over many wany
miles’ inlam% and ‘the grouhd s saturated. hen |

‘took the pictur‘eé Bssociated with this on the ¢round
| vas standxrg ‘i vater.' - Sa, 'the school and all

of ‘the ot‘her‘ etructui‘es you s¢ here are ouilt on

‘unconsol‘{q;’ced sathrated sand. " - .

il ’L"‘;‘ln |llu|u f
WIS Gibiltud, ‘lea.,e urmg t.ut vack again,

i ) l,l: vl
on t.ne left of center we 'find the ufference bet-
Lot o otedors ayovg 104 1 all ¢
ween the aopea'rance of' the roof at that part uhich

T HI,..; ali i ” THRY
is giffercnt from the reofs of the buxldxng on tne

-t ‘t" sr::'h".'hh!” a4
nght wulch seemed t be intact. .hat hacpened to
it "‘nd lu, ] kl‘\l \.’, \‘l fn‘-! 3§ \
' ‘\ ! v i
o i “ L' t‘{ i p‘h "‘X:. \rll.‘ ‘l c |u':i :, ‘I: ub.]

' | ‘ \

Hoew ln.'ul“‘ l:a’ {U‘r ) O ) “!u‘

Ly ‘a‘l, ut-“ s | R TY )IILJ KT o
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ot ca el e i
Cod.nisitlmz;nNuler 'lant ‘ ‘1‘1 i'.
11,4yl t aaf B Sl & T ?
naoe13 q 30-? 09 e BUREIL

foade o B°

tla'is:pee'!ieq.’? Let of center, i, Tilford.

e

T(LFbNO 'This is the school structure which
in fact was, in a prOgresslvc state of collapse. The
redr of ihls building'is Héuh“esséhtialiy on the
ground, the-front of the building here remains al-
rost lhtaeia The external structure of walls of the
rear o? this bbildiuj have 'been thrown out and are
lying here 1n brokeh' condition for the largest part,
The next 1ilustration is a view of this fell struc-
ture frou ground taken at about wicre | am pointer.

i Gl.w_-s*w!- aitness referning to the right

bottou‘corﬁer of the picture.c. t Lofi

S8

! TILFU(O 7haha you‘ LR A LB

T us.,l Yiil! e l;o to the next Exhibit, Ex-
hioit 12-&96 ”Iease descri if' ir. 111 ford,

T ‘{ .q,,mnluz' wg Lot Lo 0 oy |

it Tltfu.u ilere you sce the v1ew -'I nrouise
, Gl dn e whatld bden dar

you of tnxs beldinp You nave aust seen an aer1a1
IR -M-- e s g vl

view. Herenthe‘backiﬂf‘the bg{ldxnt is uown The
T ot y‘gl A ' ey Wilki «

front of the buxlding remains primarily 1n its ori-

ginal condltion " The' 1n1tiating faxlure in all of

tuesé'stkuaturei 1i°COtsbst8; and all of the failures

) R W wak;
"h" : " y
“ ’.A. l‘réwl ’ .;n'- o ' '_" “.i. ‘“l ]|| 4 ] 2£ " L‘ O ]
' . -5 P .
AR AL P A TR | Py
‘o : .’ ‘
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TR SRIE R
are on saiurated and co;sol {dated sand is initiated
by shear%ng or. breaking Lf the lq ser; floor beam or
support a{ the base slab of the first floor above.
These ave;alllgenerally open structuros t'eY have
no interipr valls and they, therefore, guccu#b at
the top fa1rly easily to shaking, what has hap-
pened in &any.other buildings is that this collapse
has contibuted; the lower floor has colilapsed com-
pletely that has buckled the second floor conse-
quently that has collapsed buckling the third floor
which has colla)sed buckllng the 4th floor which
has co‘l,p,ed \here ”éﬁ?,;P excess of 25 reinforced
: c*ncrete structure of tuis type ln Lotabato all
of uhxch'failed in the same way; 1n the saie orien-
tatlon and in the same conflgurat1on and in many
cases People were then liv1ng on what nave been the
roof at {he 4th floor and ,ou can ste1 upon {o it
oy @ helght almo;t not much h1gher tnan the height
of the sigir;.., LNou | me13ome your conments cr
and questions én }?is_?}h}g#f.‘l |

TilE gnanQAN. Ho comments from the Commission.

Mt TILFGRU; <Kow, et 2s look at what building
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Coumission on Nuclear Plants
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rage k’ 40-5 00 o o |

. | -i

ey , ’“,t.. :‘E b boagatd oo |

dtd not cotgopse t‘ Cotabato in this earthquake
THE cuﬁm.m hiark this Exhibit 13-4C.

ha. mz‘o.u, The illustration and | could have
picked any gt several hundreds of phatographs |
have of wooden structures which were essentially
intact sho;:Fdramatically the relationship between
type of constructton material and result. (Point-
ing to a church in the slide.) This is a church in
Cotabato and'the main section of the church is a
wogden constructton ‘1t stands..'qhe entire remain-

der of the church excepting the door joist are masonry

and cement block None of them stand The door

joist for the front entrance whicn is of uood is
1ntact how 1t could be argued from tnia nhoto—

aaaaa

graph on tnis situatxon that we should leld power
{ phraphios, e by b sl
nuclear plants of uood uut I tn1n< orOUaoly e have
“ .| v :
’ f“‘e prOUIGm Ht ¥ad ..! it ) bl s

. how, let me. make vhaty | consider to e the most
dranatic poxnt to_be maye: tron a study in that of the
results df ihe hindanao earthquake in August of 1976.
The faxlureS‘you see, and |, could have shown you

04
||
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hundreds qpre Those failure occured at groﬁnd ac-
eleratiods of l085u .U85 less than 14 of the force

of gravit; Hay | remind yor that the Bataan Plant

is dasigned to safely withstand and operate duriny an
eanthquake produhing'grounu $haking nlézsured a 404

of all acceleration, ‘These failures occurs at less
than 14. - This plant is designed to continue to
function through strong. shaking in over 40 tines as
strong as the shaking waich fell these structures,
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