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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...

1222 166



Comnissisn wi ..uclear Plants
11 July i979

Page 4 3:30-4:00 P.M,

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
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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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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
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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
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< 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
L.;-o P U T ST T N
WO, it ‘
-, ,’.4‘_1_‘ W B ey e,
d'f:?"-; O el e
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;  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

- 3, - '
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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

.1..&3» .nla.m‘nqt Lﬂtiis. 1 2¢

r\J
ne
™
e
~O

1 ,.u.u. £ O TP O T
'- e ‘&“ R Riffs a2 1GRD futf |-

u,-~ |

; ‘X-JU ,w.}u: \\ (Hl g ltu i ray [n: )
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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
LI
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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 : .’ ‘
v R - i G I
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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
11 dly 1979 A
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,

Ycur comments or questions, ¥r. Chairuan.

JUoTl@i?BﬁﬁTIETA. «hat is your participation in

the making of the design as a geologist?
flLFU.D le parttci*ate very strongly in the

selection d? the site, in the studies rclated to
“provis 1,] of wateb suaply, studies related to geolo-
gical haZaros earthﬁuakes volcanic actxvitles in tiis
case, landsl1de slope failures; sinL1n5 of the '
grouﬁds and things “of taat sort. "L have absolutely
notnlng to do uith the de51gn of the plunt beyoiid
establxsulpg tne de51gn conditlou, u.xch we du in
spec‘fyingvthe earthquake wotions,. thelr st rcnrth
their durdtion, and their frequenc; cuntent and at
that potnt ve turn this factltty uith tnat earthquake
uorking on its foundatiun over 1o the structural :

b oivw B t00RN 0 20 C 50 Gddha b .sou.:.u‘:- dat d g
] "' - .

* . LA H '-“ Poee
o FE T P dl:-'\ *‘,”al. Wa, R b 4§ i
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Commission on'Nuclear 'lants

11 July ‘1979, TUNET LA S RO ot
Paﬂe? 430‘-50u bk |
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|

engtneers Uhu designed the plants.

JUuT|C~(bAbT|JTA ve vould like to be clarified

l
what yJu mean by the Bataan Flant being designed to

h 0G?

i ] ut i rﬂ'r‘i’ iy rlz

R, TILdeﬁ 404 of the gravity that 4.0, if
| nistated 1t myself | am sorry. 4.0

JusTIcE VASDﬁEZ -How can you say that the plant to
be 1nstalled 1is in Bataan is of that kind when it is

our under,tanding that 1t 15 a typical plant, it is

the: sang blant thall they put up anywhere irrespective

of geologlcal conditions a4 .
‘HRy TlLfLaD “‘ have imposed upon the plant de-

'sign for 35: of gravity, the designer ‘and constructor

of the plant has elected to construct the plant 'to a
value|of34bgyof grayity or 4.0G. | can offer you no
assurances af?my_personal knowledge that this design
condition tﬁ'tn fact met. : | ban't_offgf you as-
surances that?the establish@ent,Qf_the design con-

dition has Babn'doné safely and conservatively.

JUSTICE. VAJ LEZ. Your recoumendation is supposed
to be translated by tiie maker of the plant as part

.i.t‘ aumt S MARIRLL 4 ;. \ 2222

[

05
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|

if
of the Hegign of the plant: itself. |
kJI T(LFU<0 ‘Thaf 1s cogrect and any ques%lons on

PGUR UR'GINAL the deslgr} of the plant ahould of course be nroperly

|
addressed o the designer. | ! )
JUSTICE VASQUEZ. do you, for instance, say or
, tell them. tbat you have to nake the walls as thick

as a meter or several feet

d TlLFu&U do sir, we specify the motion that
that plant must withstand. 1t s the job of the
struéturaf engincer to translate that motion into

a desIgn which is safe under tiose conditicns.

JUalILt ViulJEZ, You do not tell thed exactly
what to' do’ Ty Hy

l!LkU(U No, sir.
) Jdaf'LL an;uti' Are you aware, if your recos-

mendatxons have been folloxcd in the prepgrﬁtxon of
| ‘ '

the design of the dataan 1lant

k. flLrunﬂ. | an sorry | don t understand tue
question. ., ]

JUSTI&E Vio F"' ¥oxr reconnendation about what
to do in nrdcr {o withstand an earthquaue of that

‘o

;': W3, 36is J 1922 206
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magnitudg _

MR, TiLFo. In this instance, our company is
capable of doing what we do plus design the plant
plus build it, 'plus operate it. dut in this instance

|

' ve have done a site related studles, lafety studies

and we have established certain design condition,
and one of those designed conditions is the force

Jet's say force of the earthquake that the plant
‘nust be designed to withstand. e turn that recom-

mendations and those criteria and conditions over to
the designer of the plant by way of the National
;ower borporation who™ participates and reviews and
approves those conditions The desxgner of thz plant
is the one who decioes hou thick the concrete will
be how much reinforcing steel ve we are geing to .

and so on. Ihat 1s sub]ect to rev1eu by the il2tional

"ouer Corporation

Lt L { PR

THE CJHIJnoi ihat Justice Vasquez, | believe,

‘uanted io ask is didtyou check whetier your specifica-

tions and recpmmendations were carried out in the

P

o h& TILFoRu L personally am not qualified to

' l-\l

16 b i Ll RETR uf s Liick

.-5\“'
oot J.A ' '(’ll'f‘ﬂ] t-—l Vg 'la

4 I [t-... b b'b’t (L o

i 1222 207
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'.‘,. : ".“.‘"i'i £ ""-f‘-'i e»‘, oy S |
judge uhetnpf the Qlant will bqntinue to function.
| an mot qglalif ed.

IE ud; nlnh ir, Tilford, the cuestion is very

on --
| LUR UR'GINAI, very very%’i.‘nple You laid down ?ertain specifica-

tions. ‘ou,gave various recomnendations. the only
question ipf did you go the Dataan Plant and check,
verify wheiher ‘these specifications and reconmendations

were in fafi carried out?

iR, TILFL\J Given a way the quegtion is put

the ansueﬁ‘is "no' ¥ sl WY

THE Cﬂ‘\nd\ﬂ 'ould you want to explain your

¥} s L
L M B i s [

ansver? ,i?' :
ki, lTlhlUuO It s lmpossible for me to deter-
mine if the recomsendation is beiny followed, | au
assured b] the National Power Lorporation, testing-
house, thai those peconmendations -are implemented.
gut | personally an incompetent to determine, if

they are L°1ng impleuented.

THE Lnalnuﬁn Uid anyone in your organization
in Ebasco “hacked or verified whether ihis recomnenda-

tions and specifications are beiny carried out?

M. fiLFﬂnu As an expert and not an official

—
™)
™o
~o
™o
9
oo
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: of iho cg;pany | uoul defcr tha. se,txon to someone

uho W ul& testifv s tn»official of the c apany.

| THE BT
JJEE,
ther i

is anyone who did nake that verification and that

11 the!queftion 1s u1etncr

you c % just 1dent1fy if thcre

checking,

k. TlLFURa | personally am not able to make

" that determination

THE.CHAIR4AR, s there anyone in your panel
who carf answer that question? (Silencg) Mo one can

- answer’ that question. Nobody present in this hall,

anyone,not present in this hall who can answer that

‘ qugst;§n|from £aASCu.

s NEILY. © Yes, o
_ ‘TH{ CHAIRMAN, The ansver is "yes",. lhe ansuer
given'py yr. Healy. " tho is that person wp. Healy?
n;; LY. ¥e. Co.nissioner, there re three
peOplg tiere, on 'this p7nel froa thasco and Norman
Tilfqrd the geologist and he has already given hiis
explanatxon of his understanding of how it gets

translated The other: person 1s:lir. Janes Gilmore

e NYoelf,.| am'a project tianager, None of the

Do’

1222 209
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three of os; and | believe that | speak for i,

Gildore. © '
THE c.’i;u.m.a Is that correct?

iute uALuch That is, correct

THe L“n‘hhAN 1ill you repeat your answer, Mr.

AT i
Gllmore? by

:‘::R RIGINAL LS - GIL..uxt f\hatxc.correct

. unuLY vone of the three of us here can give

you a statement that e understand from nersonal know-

ledge that that was checked l belleve that within

tbasco that there are people that can give a state-
~ment on. 1hat but they are not herg now.

Tlo cﬂ LA, o are they?

Wik ‘ic\L\ It would be somebody froa the enginee-

ring sioe of the house, the name of the perscn is very

diffxcult for me to give to you right now.
T, k.bnulnnum se will give you your table of

. An
organization exhibit ....... oo b

h\ dcaLY That will not tell us.

l

..( h\UU.\L L)h.u.;t. e, Lummloolunur vunu,  Verhaps,

| rlwrify tho safety situntxon a little bit. This
'!\-l ' .
> : ?' A L "‘.-Al.; b § 50 j 145 ‘222 2\0
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ganizatloﬁ chart 1s the organlzatxon chart for the
Lonsultant s Cfvil gngineerxng Group who are partici-
patin in; ihe Site uEtect1o Studies. The organiza-
tion Ehart for the tire company would be necepsary
to identi 1y the group of individuals who night have
particip“ted in design or desiyn peview. As a Ccon-
pany we 4re divided into departments and, the different
departmerts have different responsibilities. The
Consultxng Lngineering Department selects the sites
for all *ypes of power plants establxshlnq design
'criteria, “ete, The Uesign tngineerlng Jepartment is
the gronp tht is responsible for the actual design
of tie buildlngs or the review of the desiyn of the
bulldings if that is a conlractual obligation.

TdL CHulm.AN uo you uean to say, wr. Gilmore,
_that tnis table of organization you have narked Ex-
hibit Z-A.C is only a part of a larger table of or-

ganxzatxon?

M(" GIUBU.{E That is correcl.

Ihn CdAlcrAu kﬁdlihiih5i~laﬁger tcble of or-

ganxaation you would have ceﬁiﬁin'officials‘

i .'..,l'le | b
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that uould G0 nigner up in the hierar-hy of echelons in

your orJgdzzation

bt ulL.U.L The other departnents that | referred

to, Wr, Chaxrmad are in a narallel level.

Tilg LH\'nnA“ Yes, precisely, uut they are all

united unuer a higher authority.

(N hlahu‘t. That is correct.
l

THE Ld\|J.nu lell, what answer can you yive the
Lommission how Are you just telling us that you do -
not know yhether there has besn a verification and a
check on ihe faithfulness of the construction to the
| design an%frecommendation that cbasco made?

s .
it a|b it . Luasco nas a contract with &'C. Tnere

ave very nany groups in our comp4ny who' are vor«ing
wiin we'in 1mplement1ng the contract. The questions
3, 0, andh7 were desiyned to address the windanao
earthquaké;'faulting, seismology and the department that
is rcspsnsible.for those questions is the departmebt
tnat is rgésesenting the conpany here today.

ThS Cridlieind. Kr, Giluore, the point is statements
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have beep?nade here that all these voleanic and seisaic

phenoneﬁd have been taken into consideration in regard

to the design and the recoamendatlons of the Bataan
Plant, ‘hhat is clear. So far, we have been told that
none of the three gentleien here made any check or
veriflcation to determine whether those specifications
and reco.wendations had been carried out. And this ;-
is askivg a simple questlon Vould there by anyone

if you g;gnot specify him by name can you at least specify

him by the Office that he occuples so that ve can seek
his stafément or testimony regarding this very important
point. ;F' |

MR: GILNORE. For gyself | will have to defer that
to Mr. Healy and to MPC.

THE CHAIRMAN. Does the NPC wish to answer the
questioﬁk' |

MR;ifOuRES. Mr. Chairman, part of the Ebasco
consultancy services for the NPC 1s a design review.

. This is:service performed principally by the engineer-

ing group of Ebasco'in New York. And this 1is the group

 that has done the checking.

3
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THE CH@S&MAN. So, there is . group that checks?

K7, TORKES. Yes.

THE CHMRUAN, Where are they?

MR. TORRES. , They are based in New York.

THE CHAIRMAN. In New York. Vhy are they in New York
when tha plent 1s being constructed now?

HR. TOR?ES. | refer to the design because the desiyn
of this is tcing done in the United States by Mestinghouse.
THE CHiiRMAN. VYes, but Mr. Torres, the dcsign in

regard to tﬁe; recommendations ahd specifications
have alreads . been submitted by EBASCO and actually

these designs are supposedly baing carried out in

the present construction stage of the Bataan flant. Is

there no Ebﬁsco repreéentatlve.overseeing the construct-
ien to seglio it that these specifications are being
carried out?

MR. TORRES. For the construction checking that is
being done ét the site, | refer to the checking of the
design by Ebasco. |

THE CHAIRMAN. So, you have one Ebasco man here,

1222 214




-
.

(.ou.nis..;un on Huclear vlanls
11 July:l)/g

age ”.‘ 4.:30—;3 :L).U 'p. . IL:R ﬂRIGlNAl

' i

ro e
it |

'-.-

i w.\.,. e alsoi!»;-ve Lpasco nan liere.
'l.lilii;t.a‘l'l..l..i...u. waking the verificalion.
.»'..{.gf.(m.-aiu. Yes, tosetier uith the WG,
Tlh. b“ulm Ai. Uho is that ? Llo is that wan?
Tbu.\r.o. e, Les clliot.
Thr. u“ liiv. b, Les clliot of chbasco.
it T(Jta.a Lf cbasco.
Tn- Clhl iiris, ile is in the Fhilinpines?
.u( .TUL..... Yes, sir.
ThE L.‘l,-.lm-u.d In Bataan?
TU.\.\-J. Yes, sir.
Clin L. Checking whether tnese specifice-
tions arg belng carridd out?
e T0RNES. _Yes,‘ sir,
e -.,:;ii,\l.mi..%. Can you wring imvzx pefore tuis Com-
mission;? .
ta;:.-;w;m;s. fes, sir.
TI[' LllAl.m.d Please do so. Thank tou. Continue.
]ll :l 4 ' ?‘v:li]Qi ]ili.: Iﬂ ‘,i"“ A lillle n!-.rifi-

Ve e i ]

1222 215
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represented;her
araine the perineters
t is the earthquake that

¢ are the ones who makes the study on the

siie and dé} as ihey called it.

This is @ fﬁbcification on wha

{hie plant $lould uithstand; and what can you expect in
)

the site agg‘thgrefore design }he plant in accordance

ith theid findings. MNou, the design {tself of the

plant 1s fads by the engincers 0

United States and that design has to be
‘o make sure that the desigh conforns with
design is completed, cons=

And thercfore, again 2 pevieu has 1o

e construction {s in accordance with.
{here. It

§ \estinghouse in the
counter-cnecke

py Cbaseo
{he perireter.
truction beqins.

be made ;hether th
n and so there are three stages

Now, once the

“this desig
is not cnly @ {wo-stage affalir.

W CHAIRMAN, Yes, but uhile
eJ song EbascO representatives is there to see that

ns are

it is being construct-

being curried out.
hns also froa PAEC.
ction of that

these rcomendatio
NR.}TORﬁES. Yes, sir.
(E CRAIRIAN, e avalt the produ
+1; 1zn before this Comission.

Cen
r sketch as Exiibit 14-4F3.

tark this next diagra? o

POOR G:'G'NAL

1222 116
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MR. TILFOQD You have seen that we have scientific—

ally dlv;d"d Luzon into appropriate segments concerning

rthQJak ac‘ivity Wle have completed an exhaustive de-
ternlnistic process which is that process vhich satisfies
the requlremcnts of the US KC in establishing the ac-
celeralion value of the design safe shut down earthquake
as it 1s called. A way of checking this deterainistic . alua-
tion 1s to an attempt a probzbilistic evaluation to see if
{lie recults are comfortable. In such a process you study
the historical seismisity of the region you count all of
the carthqﬁqkes that have occured and you determine to the
extent pessible the energy released during those earth-
quaies and keeb in vind that in the Philippines you have
a record tﬁ;t is longer than 400 years -nd that record

is almost twice as long as the record \ -t is available
to us in tﬁé United States. So , using that 400 years
of record,” you can establish the areas vhich our

earthquake$4prone and you can draw what is called
a least square feet computermeter, create a drav-
ing vhich shovs contours or lines of equal value for

certain free selected data. This is a procedure
authored by a scientist of the U. 5. Geological Survey

oy

{
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L.
in 1976, ald ve have essentially followed his procedure
in producié& vhat we call the seismic risk map, which
is pro]ccléd befere you. Ve can wake this as complicated
or simple_%g'ue like. Let's try to keep it simple depend-
ing on yoUEfﬁue;tions. In ?hort, these contours or lines
shou the mignitude or values of acceleration which are
to be expeéfed in this particulzr locations one time in the
next I0,0Gé'years. The maxirua value of horizontal acceler:tion
of each ar{aIOf point that vould be expeated to occur one
time in eath 10,000 years. Okay? Now, each of these little
squeres haéfa nutber and that nunber represents that accel:ira-
tion value that we vould ezpect to happen one time in each
10,000 years period. For those of you who are further ava
including vnfortunately the maubers of the Cornission, gre:a
is good, uﬁite is not quite so good; and red in general is
pretiy badf,:Thc acceleration thet this nethod predicts wiil
occur once?uhch 10,000 years at the Bataan Plant Site is .ZZG.
Let's compéra that ...

CTUE CAINMAY. Once every 10,000 years?

LR. TILFORD. 'Yes, sir,
|
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THE CHAIRUAM. When did it last happencd in Bataan?

K TR FO\D e don't have any assurence as yet
{hat 1t has ever happened. The procedure which ve follou-

ed to produ.e this evaluaticn simply predicts that this
level of ac'eleration may be expzrienced once in 10,000
years. Th1, is another way of saying that the prcbability
of the occurence of that acceleration at that point is
zbout 99,57 probably that 1t will not occur in any glven
S0-year period fioi

— e — . -

—
™~
no
n~Y
o
el
~O
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MR. TILFORD.
ﬂoﬁhavq'no informatidn, there is no evidence

on the flto or near the l‘tl that it has experienced

' .
oxtronc l:ronq -otton 1n tho past. We were satisfied

as qco]bgioil vtll probably have in the past, but

those oqid.ncol are not available.

THE CHAIRMAN. Mr. Tilford, in the course of
the 1nt3rpn1;atton. before this Commission, it was
"aﬂutttiq;thlt'thC'lif.'o! the plant before decommis-
sioning.or recommissioning would be from 30 to 40
ycatl.'ﬂxou‘juoe mentioned that you do not expect

any such uphouvnl within the next 50 years.
el A,ll-

?R TILFORD. For the record, 1 would make

At clear ihag this is a ggaph of probabilities
_ghoggné1ghag“thtllva}qq would not be «ceeded during
qnyﬂsofyﬂqr’pqgqu‘at_;Qg,lqvgl of qontideqca of 99.5%.
ger ccn;._ Now, that is the same way of saying that

we .xpoct that this cycla expcrionced 26 per cent
R lll §ouhin s o8 .
laiumoqruphically oncc 1n any givon 10 000-year
DY n( ' Cad o s ws dve BFat i
pcrtod. 'The Qxhilarntion value is .CG. We are

T TN R el SRR - rate ¥ o tiw e
oaying thnt thic indicates that thit methodology
‘| . 0 e W i
show that tt ,may expect about 2/6 once in about
R K Y ‘t- | L30 2. Shiut

10,000 years the deterministic approach would afford

r‘c;nsfdotaﬁf; cotagi;ih;d'vA;Qc of .35G6. So,
59. b %% S - T T .

i wly .;' l t '-l;l:. '@ gra, . vl ¢ ;{Vp/

nd(utn1 5, i Liji3 vesnia waulld bt g ;

LAY ,1-1'0”4 ?N el ,; tHu lulul R S R

wu e lf dpv. thar Lw the wumer .y . F .

Ua N 3\‘ t At RS .rgl_ I TR ) TP I |
: ':'

- %;.r,—;‘.:. ‘Lips IQL ‘ ‘.. {r aj ’ “‘; " i
" .v-‘ ot L bt ¥ L ‘ l s ’)
"xpp¥aip e CIpt g e b Vadae \ Z

}‘f" :.',. ,! 2 . | f Z &

“ ,.h"."“ 'Y 1':}! .»‘ g bbgite s o0l l i
' f
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' -wuhxn]t.’.\g"loleJ we arc talking about tl.L deter-
PUUR GanlNAl miniue'{c’?’;{;thpd and probebilistic me hod Fo achicve
5\ this obj.‘éctgvc of checking »ne another. For your
mtotuuon. some other values that this prodicts
onco in ?0 000 years at Manila about .34, the highest
vuuu on this graph are in excess of .5 may be
auocuud with the active faults particularly. So,
within Centul Luzon unless you go far offshore up
to the China .S?a, the arca cleose to the Dagac site
“is ona ;! the least at risk from earthguake hazard
which .ll"__llmtlnr to an area north of the Zambales
range .v-vt'xtih is also most likely to feel a very
strong motgony | v bl
Trns ol it b gt ecnb ab bl sati
HE' CHAIRMAN. That 1s very good, Mr. Tilford.
‘nlu‘t r;bv‘,‘ p‘ln‘u ‘lﬁlu: ’-;' c;;‘o‘uion. mll there be

an catthquakc or any uph( Jal of that kind within

saed LI 0 ‘ i he '

;hc next so yun?

ok WENL O

: _'I_QQI‘. TILFORD. It is extremely improbable.
?ﬁ! CIAIRMAN. Not impossible.. You cannot
‘quaunuc. T RPRST e (A W
Tm. T!L&’ORD. "Nun.mq is' impduuible. There
are’ lovnh of probability or ‘Iikelihood. It is
ST IR i O T, | GOTUS ) i
unlikely in® tHe extreme t"t‘l*t. 'a‘ny ltttonq shaking,

B35 TH (et 4
not Lo mention 40 per cent of gravity, will occur

Wi A A Tt e }‘.j’
l‘,it PYRDN | |BAR arkeEr iy Jueat b | i
o+ &~ ) .
8; $1di H:.J, 2 ( alyy Hp..o.\v.gi of N | |
' ;': gava? ' ‘ .
| PLI LTI Y yal n ~
F. ‘.-'.-'-., (‘ ¢ | \ 122 2(_\
Hscd | )
‘_;‘n-’- Ul‘ .n bt §au 9 & : )
Y L T
2 L‘f};.: .lmﬂ)"‘”;-:,~ N' " A g 2 | ' 1
v ':"...“;‘{" Y . . S
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doring the ncxt 50 yecars at the Dataan site.
< e g i e

rqt_quaxnnau. Contrar, to &ouy appratsal of
provbabilfties and pessibilities this earthquake occurs
within thq%;xp«ctod lifetime of the ;lnnt which is
30 to 40 y§§rl. Qhat liability uould‘tnhsco under-

take in view of the assurances that it has committed
itself? -s;

fous
Ll

MR. TILFORD. There are two parts to the answos
to that ééqutlon. One is the part which would define
what it ngeg‘by the spread of waiver. If the spread
of waiver you mentioned“is 40 per cent gravity strong
motion that i3 the defined safety shutdown earthquake

this toquxrcs that the plant be shut down for examina-
ad udN® wil wr bty |
tion. And thera are roquizancnts trankly which we

R da e d '

.ro not terribly coumxtted with. Then tho next part
Ll 4 . IR E

has to do wizh what 1is znasco"- lability. And to

thae, 1 vould lp..k as an cxpcrt and not as an official

L . b e A5 i

ot the coqpany. |

fu; CIIAIRMAN., Who , would that be?

ip 'dt\ TR L 8 TR U |

th 1 HR. TxtPOID.' I cnnyt tal; you. I don:t
conslder mylclf tn a poclt;on as an official of the
company . ,jm fact, I am not 'Q officer but I can tell
yoq.yhgtxput cqntract llebility is. And our contract

Liabtlttx“gs re-performance qf Lthe work and not con-

i, Plapesit, Bts ¢ aM X b 20T ) i Vo | )‘,Y
. 4 . ; »
)

iton e oF el LB T B .
ol |
Bl & . P AN B B Lo’y &8 I.'I
E .
. |‘~
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saqucnttil_éhﬂaQq.

ruz‘édkxnuan In other words, y b will not
ancwer if ady damage occur us a consequence of an
earthquake oi a similar disaster contrary to your

prognoottc‘itonc.

MR. TILFOID. That is ccrrect, unless there

is soncth!nq wrong with the work we performed.
fl. 3

THE cnaxnnan. Thank you. Are we through with

this groph?
MR. TlLFORD. Yes, sir.

- THE CuAI!HAN It is 5:07, so we will adjourn
. up tatéomotrow at 1:30 p.m, We -till have two panels
' on che ltandc ch- Holtxngﬁouse and EBASCO panel. We
will continno 'with the EBASEO'dissertation and then
we gd back fo the Hcslinghousc for the' continuation
of the Tahada interpellations.

. The sasoion was adjourned at 5:08 p.m.
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COrIIGSION ON MUCLzait 2:uCr0R PLANT
rhilippine Ioternational Copventicn Ceuter Building
. HMetro Mcnila

PRLANSCHIFD OF PHE SPENOGRAPHIC HNOTAS DAKEN DON DURING
THis S23310N OF THY ABOVE-EPTITLED CuiltISSICON BesORE

74E HONORABLE RIC.ARDO C. PUNO, CHAIKMAN, HELD ON JULY 12,
1579, AT ROOM &4, PICC BUILDING, MET:0 MANILA.

Hon. Ricardo C. Puno we Chairman
Hon., Conrado M. Vasquez =~ UlNMember
Hon, Jose G, Bautista -« lember

APPERANCES:

Atty. Lorenzo M. Tafiada
atty. Joker Arroyo
Assemblyman Antonino Romaan, Jr.
Mr. wWalter Jelgus
Mr. James Woeber
Mr. Jobhn Hankows
Minister Gabriel ltchoen
Minister Clemente Gatmaitan
Dr. Zoilo Bartolcme
- Dr. Carlito aileta
Mr. Aura A, Simmons
Dr. David Ferg

p—
J.EJ-'—‘? 3.
—_—

¥ir. Jazes lloore

Mr. Gerald Carrol

Mr. David Call

lHr. faymond Sero

Dr. Serundo Roxas

Minister Geronimo Velasco
Ur. williaa lieward arnold
Mrs. Nora Petines

Mr. ancel Lazaro

Dr. Salvador Roxas Gonzules
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OPENING OF SESUION

(fhe sessidn commenced at 1:20 p.m, with the Honorable

dicardo C. Puno presidiinc.)

THE CLERK. Ladies ard gentlemen, please rise. The
Joarission is nov 4in session. Everybody is enjoined to odb-

serve silence and proper decoruz.

LHE CH..IRMAN, The session is noOW opéen.

Call the roster of regular appearances.

IHE CLERK. (Readinr)

S ——— =

Atty. Lorenzo M. Tafiada .ecccsocsoPresen
Atty. Joker P. ATTOYO sceseesces.Present
hon. antonino P. Romun, Jr. .....Pregent
Mr. #alter WilfUS ..c.eccsssesssssoresent
Hr. G‘r‘ld R- C‘rroll oc-toooo--.ﬂbsen:

Mr. Janes C. Woeber ..ceccsssssss.resent

2ty | r""!h! Mr. Jobn HanskowsKY sesscccssssssPresent

18 H N 5% s Mr. Daniel wW. Call .cecvecessesscnbsent
itsils

nr. REY&OQ‘ SefO ---o-.o-.o-oo--oAbsent
Minister Gabriel Itchon .........Present
Minister Clemente Gatmaitun .....Present
Dr. Segundo ROX2S ..esescessss-ccabsent
Dr. 20110 Bartolome ...ssseseessesresent
Dr. Carlitb Aleta ...............Present
Fr. auras A. SimMUONS cessscsssscsPresENE
Dr. David Perg .cececscsscessccccofresent
Hr. Jaﬁcﬂ ncor‘ .onooo---oc..oo-.ﬁbsent
NPS. NOTG PQtiDCS ooo.o.c--.o...o"bsent
Minister Geronimo Velasco .......Absent
Mr. anzel LazZaro cccececcscecscssssnbsent
Dr. Salvador Aoxas Gonzales .....nbDsent
- Dr. ~illiam Howard .rnold .......Absent
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THE CHAIRMAN. May we know if there are any

other additional exhibits to be presented by Westing-
’

house panel amecng those t? be amended or corrected or

otherwise submitted?

MR. FERG. Mr. Chairman, I would like to re-
submit the third page of Exhibit "14-B". I failed to
incl?de the footnote on the copy I turned in yesterdqy.
I want tae footnote to show that that information was
reconstructed, using the U,S. NRC report NUEG-0560.

THE CHAIRMAN., So, this is an amendment to the
third page of "14-B-1",

MR. FERG. | "14-B-1",

THE CHAIRMAN. Mark it as "14-B-2". 1Is that
a ‘14:5-2"? There is no "14-B-2" yet. "1l4-B-2". 1s
that all? No other papers?

We are still awaiting the Nortii Ana Nuclear Plant
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report.

MR. FERG. I would like to ask you again if
I could have the Nuclear Ana rcport which you have
referred to when you brought that right.

THE CHAIRMAN, we shall deliver that during
the recess.

MR. FERG. Thank yocu.

THE CHAIRMAN. For this afternoon, we shall
first =ontinue with the EBASCO dissertations after
which we shall resume with the Westinghouse panel inter-
pellations.

Mr. Stilford still has the floor.

MR. TARADA. What is the fcotnote there?

- THE CHAIRMAN. May the Commission inquire if

the exhibits thus far indicated yesterday have already

been reproduced and marked for marking for today's
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héiting?
MR. FERG. They are in the process of being
’
prepared.
THE CHAIRMAN. So, they are not yet ready?
MR. FERG. They are not yet ready. We have
our Exhibit "14" which is the seismic risk man which

is ready. And perhaps, it might be useful if we were
to serve tha: particular exhibit so that the Commission
and others would look at that for a noment because I
would like to make that a peint.

THE CHAIRMAN. very well, reproduce that
Exhibit "14", NPC.

MR. TORRES. Mr. Chairman, in yesterday's
érocccding;. there was a guestion on the role that

EBASCO plays with respect to ascertaining Or verifying

that the design site characteristics and parameters

that they have developed from the NPC are being used
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in the design and comtruction of this plant.

THE CHAIRMAN, And carried out.

MR. TORRES. Amd carried out. And if the
Commission pleases, since I furnished the answer to
that question, I would like to make a short statement
to further clarify those made yestercay.

5 THE CHAIRMAN., You may do so.

MR. TORRES. In assuring the safety of the

plant after the site characteristics are determineu

and furnished to the designer, the owner — that is

the NPC — the designer, manufacturer and the constructer
cf this plant — that is the Westinghouse — the re-
gulating agency, the Philippine Atomic Energy Com=
mission and the cperator which will bpe the NPC, in

order that they may assure that the installation can

be constructed and operated withcut posing undue

risk and hazard to the health and safety of the public,

=
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must right from the beginning assure that these pro-
cesses of utilizing the parameters developed from the
site investigation are indeed inputed and utilx;ed

by the designer. The way this is done and the way

the consultant plays its part can be briefly described
as_tollow-:

Before the regulating agency — that is, the
Philippine Atomic Energy c°qmisSXOn - grants the cwner
a ?onstruction permit, the owner has to submit a docu-
ment which shows that among others the design of the
structures, thg components, eguipment and system will
comply with the design criteria that the regulatory body
has issued and which must be complied with. This docu-
ment is part of a more extensive one that covers other
subjects. And ian the preparation or submission of this

proof to the regulating bedy that such is the case,

this is embodied roughly in one volume of a l6-volume

1222 2
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report that we have submitted. Ir this particular
volume, which is also one of the chapters, we show
that we have — that is, the Naticnal Power with tne
assistance of its consultants, EBASCO — determined
and confirmed that the identification, description of
the systems and the utilization of the data and, in
particular, with respect to the question yesterday,
the use of the seismic information that has been estab-
lished will be reflected in the design and that the
rx;ﬁt kind of de ign analysis and design procedures
and methocds will be used. On the basis of this docu-
ment which had been submitted tc the Philippine Atomic
Energy Commission and the evalua‘f .f this report,
the Naticnal Powez Corporation has been issued a
constructive permit.

Now, during the course of the design and constructicn

\227 23\
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of the facility itself, the National Power Corporation
has in 1its oxgagization units that continuously monitor
and assure that these are being done in accordance with
our commitment embodied in this document submitted to
the regulatory body. In this respect, EBASCO advisers
are glso utilized.

And yesterday, I think, the question was directed
to the particular activity going on in the £field on how
EDASCO plays a role in this process of seeing to it that
the constructior will be inaccordance with the criteria

nd cenditions that are imposed on the design cf this

project. At the field, it is not the EBASCO man alone
who does this. It is really NPC's responsibility and

it has a cons;:uction group that performs this. How~

ever, because we have available to us the exp-rtise of

EBASCO, we see to it that they have a man assigned

througl the field so that we have advisory services
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available on a day-to-day basis. It is with respect
to this that we have brought this afternoon, Your
Honor, the EBASCO man in the person of Mr. Elliot,
who will be als~ available if the Commission pleases
to question him.

THE CHAIRMAN. Will you please verify if Mr.
Torres has been sworn in connection with his position

paper? (After a pause.) Not yet. He was sworn in

connection with the dissertation.

MR. TORRES. Dissertation.

THE CHAIRMAN. Please swear Mr, Torres.

CLERK. Do you swear to tell the truth, the
whole truth and nothing but the truth in this iInvesti-
gation?

MR. TORRES. I do.

THE CHAIRMAN, Do you confirm under vath what

you just stated prior to this?

1222 239
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MR. TORRES. Yes, sir.

THE CHAIRMAN. You stated that there is an
E3ASCO man an% there is an NPC man charged with the
verificaticn and checking of the ceonstruction to sce
to it that it complies with the EBASCO recommendation?

MR. TORRES. There is an NPC organization, not
only one man.

THE CHAIRMAN. Mr. Elliot is the EBASCO man?

MR. TORRES. Yes, Your Honor.

THE CHAIRMAN. And who is the head NPC man?

MR, TORRES. wWe have at the site, under our
cite manager whom you have met befcre under a cons-
truction division headed by Mr. Eleuteric Gatus.

THE CHAIRMAN. Eleuterio Gatus.

(At this juncture, the Chairman is spelling

the tame "GATUS".)

1222 234
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MR. TORRES. Gatus.

THE CHAIRMAN. All right. So, Elliot and Gatus.

Now, Mr, Tilford, you may continue with your

dissertation. May we have the exhibit? The Commissioners

here have not been given any copy. We have the figure

marked as Exnibit "14", NPC, being flashed on the screen.

- .2ase proceed.

MR. TILIORD. Since the news media ¢’ . not put

my records to this ficu.re correctly, Mr. Chairman, I

thought of the pors-wbility that their misunderstanding

might be more - .iespread. If I can refer to the lower

left of the figure to the note that you have, that note

reads:

"Contours and numbers at ridge point represent

horizontal acceleration expressed as prescnted gravity

with 99.5% protability of not being exceeded in fifty

(50) years. This is equivalent to a return period of

1222 299
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10,000 years."

I would like to explain that that means that
an earthguake affecting the site with accelerations
greater than .26g has a return pericd of 10,000 years.
This does not mean that smaller accelerations can occur
during shorter time spent, t.z. is, an earthguake could
cesur next week, yielding an acceleration of .l¢. But
th;s simply means that at a high level of probability,
these values'will not be exceeded in fifty (50) years,
and that is another way of expressing a return pericd
cf one in ten thousand years.

Before we move on away from this tigur; and
this subject, I would lik; to correct something that
1 mi;-stated yestetday. I reported to you that the
horizontal accelerations experienced in Cotabatc during
the August 1976 earthquake represented .085% gravity.

I indicated to you that this was exactly 140th, the

2 13
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design valuf of the hogizontal acceleration of gra=
vity at Napot peint. That is not correct. In fact,
it approaches one-fourth (1/4 o one-fifth (1/5)
of the design value at Napot point. That in terms
of energy involved, the statement that this is
essentially 140th of the energy that will be in-
volved remains close toO be incorrect.

pefore I move on away ¢rom the issue of
seismicity, I would 1ike to make one other point.
The 197/ additional, the National Structure of Core
for Buildings in the pPhilippines which was after the
1976 Mindanao earthquake, would reguire that in com=
pliance with the Code, if you are building a one OF
tqo-story.builanq on Bataan, the horizontal design
acceleration would be petween .08 and .lg, depending
on the type of bracing system being used, anéd 1

simply point this out to suggest in one more w&y that

1t v
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the design acceleration for the Napot peint plant
peing a factor o’ four greater than that Code re<
quircment ;".r essentially quite conservative de~
sign pasis.

1 think that concludes my remcrks on the
subject of sei smicity sand 1 am sure that there may
pe question’ which I should try te address at this
point.

THE CHAIRMAN. You are concluding your dis-
sertation, Mr. Tilford?

MR, TILFORD. 1 am concluding the discussion
of seismicity. 1 am going tO preceed priefly to
discuss volcanic activity and 1 thought perhaps there

“might pe. questions related to seismic issue or sels-
micity though, and 1 would like your attenticn that
that that was the end of it.

THE CHAIR:"N. Justice pautista.
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°  MR. BAUTISTA. May I ask if you know if this
is the ficsst site that you were asked to make a study
with respect to’nuclcar plants in the Philippines?

MR, TILFORD, Witk respect to nuclear plants
in the Philippines, this is the first nuglear plant and,
therefore, this is the first site.

MR. BAUTISTA. You are referring to the site at
tlapot point, Morong, Bataan?

MR. TILFORD. We earlier contributed to a study
of a number of potential siti's in Central Luzon. The
site that was finally selected and that we actually
confirmed was the Napot point site.

MR. BAUTISTA. Did you not study another site
scmewhere in Bagac or seventeen (17) kilometers away
from Napot point?

MR. TILFORD. If you will give me twenty seccnds,
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a list of sites that were, in fact,

1 will get you

studied.
’
(At this juncture, Mr. rilford refers 'O nis

papc:s.)
¢ completion of the

we did study to one level ©

The more complete

other fairly large number ©f sites.
ill be covered under Mr.

nistory of the siting plant ¥
£ in the {mmediate

n to follow. Bu

Gilmere's discussio
studied the southern ¢ip of zambales peninsula:

area, we
which

pataan peninsula,

we g-udied the southern eip of
was typitied in that study bBY san Jose pointi and we
ten (10) kxilometers of the

: o of Bagac. That incluced 2 number of locations

Barva

tha t coulé be dcsignated as peninsulas or points. ard

also included 2 number of other 1ocations. primarily
jvaticn.

low-1laying locations associated with rice cult
MR. BAUTISTA. so, Yyou made a study of the Bagac
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poiné. that is where the housing site is now located?

MR. TILFORD. It was fairly close to the present

’

housing site. This was the site that was considered to
be the primary site at the time EBASCO was engaged to
complete the siting evaluation. We call that Bagac 1l.
That site was near, as I said, let us say, three (3)
kilqmetets at the existing housing site.

MR. BAUTISTA. why did you chcose the Bagac site?

MR. TILFORD. That site from the point of view of
the development of a nuclear plant has a number of ailments.

MR. BAUTISTA. Will you enumerate what are these
ailments?

MR. TILFORD. First, the site ground surface was
an e{evation of two (2) meters above sea level, sir.
That is an entirely unacceptable great level for a nuclear

;

plant in this kind of conPieton because of Tsunami. This

site was located in flood point of two rivers which
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discharge into the South Chin. sea between the present

housing area and that site. The flooding in those rivers
’

during the monsoon season is a continuing major problem

for ready access to any site. Asie, it is locate< on

that flat plane which would have created a need to develop

an enormous system of devotion around the site. The

site was located in a saturated ground with essentially

twenty (20) meters around consolidated sediment underlying

the iand surface. It was some six hundred (600) meters

from the seashore.

I have asked you to v.sualize then an excavation
twenty (20) meters deep and unconsolidated luvium which
would leave you eighteen (18) meters below sea level at
ne founding level of the plant. They were not only
the safety issues associated with that, but of course,

the very real construction and design problems that would

be associated with it. You *vould be trying to pump

0 1AL
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the South China Sea dry in order to keep such an excava-
tion dry. The site was located, as I mentioned, in rural
valley which was eminently exposed to volcanic ash flow.

id

The site was not a highly desirable site from maﬁy pcints
of viuw,
MR, BAUTISTA. When you made that stucdy at Bagacn
Doint, vas t..e housing site already under construciion?
MR. TILFORFD. With the cooperation of NPC, we
were able to get constructed for our use and study

' 4

six (6) tempeorary pre-cast buildings which we used to
house our geology-seismology and environmental.s:aff
which at one time are occupied with some twenty (20)

of our people. There was no permanent construction at
the existing housing area at any time during the carrying
out of the séudy.

MR. BAUTISTA. That is all.

THE CHAIRMAN, Please proceed to your next one.
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MR. TILFORD. 1 will make reference now to the

CONVOL res onse to the C--mission.
|

THE 'CHAIRIMAN. 1. this a new exhibit?

MR.‘TIL£ORD. Yes, sir. This is a new exhibit.
I believe it will be No..ls.

THE CHAIRMAN. Is that the correct number, Exhibit
“15", NPC?

MR. TILFORD. You can identify this exhibit as
"site-looking air-blown radar museum”. The Commission
is most welcome and, of course, invited to look at this
nore closely. There is a lot of information in it.

I would like first, just briefly, to address one
of CONVOL's most important comments as we view it. We
will address each of their comments, but let us go to
their response No, 5 initially.

"CONVOL believes that eruption from any of the

volecanic complexes in the area is possible not only from




CoOmMnisSsSiON ON “ULLGEs swmwemwe o oo
12 July 1379 - 1:30 pim = 2:00 pm

Page 23

the presently cbserved craters and vens but virtually
fréﬁ any peoint in the peninsula, Bataan having formed

py the coalition of two dormant volcanoes - Mt. Natib

and Mt. Marivélos.‘ This possibility is exemplified by
Taal. It did not onlyerupt ¢érom the main crater in 1811
eruption but also recognized numercus parasitic craters;
for- example, Benintiang Munti and Benintiang Malaki
a%ternatcly erupted before 1749 but was able to make cpen
its southwestern plank and posted the eruptions from

1965 to 1977."

Now, let us move at Taal ¢or a moment. I regret
that in this particular response, we are unable to agree
with CONVOL. CONVOL mentions that the main crater of
Taal on vol;ano {sland was the site of the 1511 eruptions.

This was confirmed. There are ...
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gorio 4ndal, who was later appointed sz Commissione s had no

access or did not know of the ecclluboration between your coz-

pany and CC1.VIL?
IRe TILSCaD. I camnot persoually angsuer your question.

I have not peorsonally interviewed Lr. .wndal.

’
dng Chanlldwile. G0 you do not xnow the reusons und the

bases for the statements made Ly Commissioner Andal in Docu-

uent lio. 177
TILsCUD. T have not discuntied his findings or hiis

T
bisve

stagouents with Lim -- no, sir.

Wig Ciiliialle You huve wot incuired into the L

-

this statenent?
ide TILrCHD. I Delieve thut e stuber rhNaE Lhe basis

for iils statements luirly clear in Lhc initiud paragrupl of
uis letter,

we Coallddle lLut these are thie ennclusicns of lLis

prezises and the preuises will invelve the studies ﬂ?at ere
uaie.
e BLIMD. That is corruci.
nas Geand bl You did not WECHLIE Loy Ly vl iog?
0 all

wC have had cecess, 1 Welicevs,

\:l.-.l...uu:‘;.
ol tiv: CLLWVCL informuticn that aze available,
S5ie ClaTliw.u!. Do you nave thew with you?

lale PILWCID, o, sir, I do not.
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ieved by thea to be ut the standird with wiie precunt utute to

(s Cilalitiile Yag, we hove Ilo. 2, Unt in ic. ? thay Cige
sorend with your conclusions,

Pide TISCID. Jie notod thet Yhe Someisclones gsews LS
wish to s_oree with evary one.

iz Clallsdl.  That is o very uncing sLiobeosnS, up. 2ile

I we'nn

boes LalIlisi, I aw D0ITY e
’ " by - ® & "
e Vesmba il b . wC LUVl] L ST LY S LY . - b

:veopbl e uake that observation,

e TILOCRI. It was not intended ag ¢n unoind Colu.ent,
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Tda CLAIRNAN, Mr. Tilford, please reciprocate with the
ceme hespitality that we have showa you the seme courtesies
to which yon hdve deen subjected.

| TILSGRD.’ I appreciate your couhonts. lir. Chairmen,
and will atteapt to honor them.

JMZ CHAIRMAN, This Comaission has not indicated any
agrcgncnt vithfanyono. that is precisely the function of this
Commiscion te find out what is the truth anc when we moke state-
piznts ®hey are merely invitations for rentlemen who are parti-
Ci;utid: here to enli_hten us. When we say that & certain
comaissioner or a certuin officisl made a gtutement, it does
not medn thet we spgree Lo that statement. We invite you to

cive jour opinions, yowr explanations with respect to that

1. TILFOND. I appreciate the sense of the Chairman's
conments and will truly attempt to honor them in spirit as
well as in fact. The rusponse MNo. 3 of CCIIVOL which we are
addres#inc ¢can be read and states that COMVCL shares the
view of the IAZa Safety Mission that the danger posed by
renewsd volcanic activity of the lit. latid wvolcunic complex
eyiuts., Our response would be, we refer to our comvent
Jbove on response No. 1 and I wish that we had made s03e
comments in response to No. 1 regarding the uncertainties

of volcanic predictioa. To co on, it has been concluded

1222 235
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as s result of our studies that the next to strong ground
potion during scismic chaking velcanic events represent
the moét credidle geological hazard to the plant.

As a geological hazard, volcanisam differs from seis-
rcco;nized

PGBR URIG‘NA[ mccity in that vo}canic events have no/upper limit of des-

tructiveness and develop catastrophic effects over much
spaller areas. Furthermore, volcanic vents lasts nuch
longer than seismic vents. any structure located at a
peint ghcro a volcanic vent develops would be destroyed.
“he likelihood of occurrence of this event is extremely
s=all for any given point.

Coupared to the broad areas catastrophically affected
during'earthqunkcs the areas seriously affected during short
tine periocds by volcanic events is emall, thus reducing the
provability of occurrence of catastrophic effects ut any
given point. Conpared to destruction during seisnic ground
ghaxing which occurs ir. a matter of seconds the destructive
effect of velcanic events or episodes is commonly spread
over WeekS, nonfhs or years. 4 particular volecenic center
say develop in w.ehs or months Lut nujor voleunic cdifices
ozt commonly evilve over periods peasured in hundreds of

thousards of years.

1222 254
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A5 Stated in our comments on Tresponse Ne. 1 above, ve
r.ve determined that only three mujor volcanic events are
likely to occur in any 100,000-year period on Jataan. A
1ovel of risk we find acceptadle in view of our agreenent

|
pﬁﬁR UR'G'NA[ .iL the next COLVCL finding that the Mt., Japot site is pro-

cocted from effects of Nt. Natid volcaunisn other thun ush

fall.

: COFVOL's recyonse No. 4 reads: éCLVOL belicves thut

¢hieuld an eruption take pfaco at the wmain crater (culdnra)

S, hutib's cufficient ma.ural varriers, for exusple (druina_e
.

ciaticls wnd brid_es) exist to protcct the plant site from the

irect effncts of pyroclastic flows, ¢lowing wvalunche, lava

flows an? direct iazpact of yolcunic ejectoent.

Cur cownent on this response: this conclusion is the sane
ou thst reuched during our study and recerdad in the preliminaxy
cefoty wnalysis report. At this point, it 1is our wnderstand=
¢ ne that both CCGIVCL and we are in agrecement thut there is scuae
. sk of venewed volcuaic activity from hibe halily which we

1
iaiil7 ws being uowe purt of an expected three volCuuic eventa
La Jih,Lut guers ub betven; ond Litet Ll Comwission and we are
11 sgyeeue . thut even should such eruption vsists fioa the=
vaistin; caulders, chould it occur, thut the site is natuxally

y rotected from volcanic hazards other thun suh fall. I belicve

.2t is & correct statepent of the agrecment that exists to-
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tween the chairuse of COIVOL and ourselves.,
It is in the area of Juestion Nc. 3 which we have
scrlier read, that there is some source of disagrecnment,

ind ocur basic position in that matter wust Le that the for-

’

PB%R GR‘B‘NA\. mation of a volcaanic vent on the west plank of lit. TNutid

rear or &t the plant site is not a credible event because
it has not happened during the five million past years of
the opportunity for the formation of such event.

I have elalorated the remainder of our reasoning on
tlist purticular hazard. CUNVOL response Noe. © reads: cenvolL
agreces with the IAZA suggestion to install a volcazic monitor-
ing sstem im Lt. Natid and possibly in the adjoining vol=-
cuzoes for the purpose of predicting future activities.
witly this it ic expected that tiwely wurnings cpuld be is-
sued buefore any iwpending eruption theredby «llowing time
o the iumediute shut down of the power plant and our com-
sent would be: at the direction of Pacl, #PC will desigz
and in;:all a Qonitorins system at Lt. lLutib.

2Ci.VOT 3 rosponse No. 7 rewds: In con_unction with

I .

cu © the sup estion of Iada to estublish an off-site fuel
storace wherein radioactive materials would be duposited
. «.,s event that the plant is endangered by volcanic acti-

-

vity, should bte concidered.
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Cur cozment would be: as directed by President Marces,
3 goveramcnt panel has been active for more than two years
in the initial phases of selection of such a site.

CLIVOL response No. 7. CCLVOL believes that the pro-
tlez on volcanic risk has been sulficiently discussed and

studied by parties concerned and that it is just a matter

i)'}’1 ¢f implementing recommendations.
l’lai vWe agree. FiaiC, the responsible licensing and regula-

tory bedy, has recolved outstanding iscues raised by res-
rosible reviewers and has provided such stipulations in the
:;::Lfﬁ:tion perait as found neccusary for compliszce by
wle

The final paragraph response by CCI.VLL reuds: uJith
rerards to seismic risk while CCLVUL has sou- duta on tec-
tonic earthquakes in consection with its stuly on relation-
chil) between t2ctonic earthquakes and volecunic eru;tion
cane dald way have been uced in geicmic risit  nducted ty
*he npreponent.

She study 64 tectonic eartlhiquakes .11 under th: res-

. onuibility of lacadne however, Cu V(L Lolicves Lict tha
.revlen has becn well discussed und recc.nencutions Ly Iala

l.iccion on this regard should be considered. Our couvient

vould be that r.uLC has taken the I~li ligssicn recomrmendaticns

1222 257
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into acecount in zstablishing stipulstions to the projcct
construction perwit, Cutstanding issues arc, therefore,
pov reszolved. “hat concludes the ;nterial 1 had.

£ «sk your indulgence. Yo present on tha subject of
volcunism, we have used the COLVOL'res;onse to thz Comuission
priourily s a testing facility, as it were, in o:der to

vring forward the issue of volcanié hazards which are on

she =inds of many. We are aware that volcanisa hus not

"peen one of the nine questions posed, but we felt certain

thit the Comuission would wish to Ve informed as to the
various possibilities and nosition§ related to such activity.
with tiaut I thunk you for your courtesy and your tiume.
I now yield to lir. Gilmore, if you have no more Ques-
tisns of ne.
275 CUAIR.Al. .uestions by Juctice Vasguez.
ihe Vs UsZZ. I believe you have meationed earlier,
tiink it was yvesterday, thut you have made studies of
sites for nuclear reactor plants in so wany places in the
world.. Is that correct?
li. TIL#CiD. I believe thut Lr. seuly indiceted that
tiLe conpuny has mude siting studies, yeos, Cire
Foie Vadlil. Are you aware of any muclear plunt any-

where in the world as close to a volcano as the one in
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Latsan which is only nine kilometers avay from lit. Hatib?

MR. TILFORD. The Trojan iluclear Flant in the United
St?tua is very close to MNt. Eesd vhich is a corzaat vol=-
cano like Mt. Natib.

The issue is a very complir.ced one, but let z:e say
that any plané located near un igneous rock Lody is close
to a velcano. 3ut the real facter is when that velcano
vas lgst active, and in most cases it has been Bany million
of years since that time. I cun prodbudbly develep a list of
capanese plants in their relationship to volcanoes and pro-
tably some otlers as well, dut I personslly do not know of
@ prlapt closer to a volcunic structurs thaa Napet.

IRs VAS.UCZ. 1In the paper sutmitted by the I..iiA Safet:

liission a stutement was made to this effect: the dupot site

15 unique to the nuclear industry insofar as the risk asso-
ciated with eruption of nearby vclcanoes. The only wodern
plant which iz desizned to aceount for volzunic eruption is
the Tabon spring plant in the United States. 2nis point is

loca<ed 123 kilometers frcw the n2urest volcszo and, conce=

I3

ently, osh full i3 a considerution. at the Kapev Loint
ti.e pearest volcano is only O kiloacters wway. wJo you h.ve
anything to gay to that stuteuent?
iR, TILFUD. Yes, sir. I wsppreciute the opportuaity.

PN - ottt el s \222 259__
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1 N
Jedod springs is not a plamt which is unider construction.
It is & plunt which was under' design in the eastern pars
of the State of Crepgon, just bouth of the Columbia liver.
1]
{2 plant uite is l.cated, as. stated, approxisately 100
viles {roa active volcunoes which eruptad within the last
M ’ .
few years. |

! |
‘The stateuent that lit. R?tib is an active volcano is

techﬁically and cocmpletely or%oneous. The lust ceruption of
MNt. Natib, ani I think we havé a very cleur record of that
«1d vie can deronetrate it, occurred 70,000 y=ars ago.

.iu the United Stutes we 40 not huve regulatory Lext
which covers reyuireucnts for investigation asscciated with
volcgnisa, They appreach volcanisu as an icsue ovn & case
to case buuis, lowever, by analoyy the requircnent for non-
Cupalility or inactivity as it relutes to fuulting is tihat
feLlting wust not heve occurred on & given foult within the
last 35,CCC yesrs. If it hus not occurred withiin the last
35,000 years, the entire siting wnd regulstory process ipg-
nores it. The;cforu. within that coatext iud usiag that
2nulo ¥ tie lust eruption of hLit., Hulib wus wore Li:un twice

w8 long e o as is required in U.S5. prac~ice to deuonstrate

incapubility.

POOR. CRIGINAL

- ) 2 .
e ‘ 3 3
. A . e P R i

S

r ot S - 2Py
- 2F .8 o AR ) Tl -
Wl Fagts 8 LR NS F

| : 60
i 20 et IR SATART s AV RN~ e R A \ ?. 22 2 gl
5 % & seus N o W e e - 2 b S
P Ve . YA e B0 R
R - . VS Gt .




Conczission on iluclear Reactor Flurts

12 July 979 ~ ™

Farce 16 :CO p.n, P {;..q UQIGlNAl
uuil Ui

1. vns;y:z. A8 a geolegist, would you tell us if
it i: not a fact that dorzant volca:ées can alsc erupt?

IRe TILFOXD. Dormant volcunoct can erupt, yes.

tile VAS UL, BSo, Nt. Natid zay possidbly erupt?

I&. TILFCRD., Yes, it is possible.

MRe VAS U3, Dut nobody could say if and whren?

Mi. TILFCRD. We have tried to assess the likelihood
of that possibility. And that concluded thirough a set of
cc:;léx studies that tﬁcre are lixely to be three major vol-
cenic events on Bataan peninsula in ecact 10/ COQ years, That
includes Mt. Mariveles, Mt. Natib, and all of the satellite
or anéillary structures or volcanic edifices associated with
thezm, We believe that we '.ave nude an appropriate assessment
of the likelilhood of an eruption [rom Nt. Natib.

Le Val(Usd, and you are basing that opinion only

1.2+ TIIFC:D. Frobabilities auscciated with the past
:dstoTy of eruption on Bataan peminsula. we fuve saapled
~proxizmately 1C0 locatio. on the peninsula represeating
discreet voleanic flows or events and huve determined their
sctual age. Ve have assuzed that euch one of these == we
fuve sampled all thot are available -- represents a discreet

424 najor event, ulthough that is not necessarily true, but

1222 26!
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it is the roc. conservative or safe assuuption you can
rare. we have from the ages when those things occurred
tiidn agsessed the nuiber of events that have cccurred in
vnit tige, whiech I reported to you ws during the lust
fCL,CCC yeurs, probatly, five to ten wajor eruptions.

and the probubilistic aspect of this is nwaeriﬁally fore-
casting what would happen then in the future fromu that
historical or geological data.

j2Z. You were discuseing only the probability

FR. Vad UZ2,

I tle eruption of Mt. ¥ati' . You huve not told us if the

- v

“©

gule thin~ ‘s true with Nt. Mariveles.
“Re. TILPCRD., Cur statements have bezn ti.at we believe
trhat there may be a8 muny 8s three eruptiocns on Bataaz

p-ninsula in 1C0,CCO years. we lLiuve not diucriumineted
betweea i.t. dutid and ht, lluriveles because cur sawgl
distribution was un.ven. That is, ve werc uble to racover
ore sawples froum FMt. liatid than from L.t. Nuriveles. .and,

taerefore, our result would be biascd.

PoOR URIGINAL
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de TfL?OBD. ess Mt. Mariveles, tecause cur

g ple dic:ribut}on was un%ven. Thet is where we were
able to recover ;oro sanples from Mt. Natid then froz
lit. Mariveles. Therefore, our result will be biased
in the direction of Mt. Natib. So, we just used all
those samples and included all of the volcexnic ediff}a
on Batean,.

an VASQUEZ. You mean to sar that ycu do not
bave sufficient data to tell us that Mt. Mariveles
cay not also in all likelihood erupt within the next
fifty years?

M2, TILFORD. We have all of the data that we
fcel is available to be collected from the
Eataan peninsula from both Mariveles and Mt. Natib.

I-said, ve were able to collect mor2 scxples froum Nt,

Natib, thbat is true. But to elimirate a bias on the

S —— —— — —
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data then we have coneidered the data representative
of £ll volcaniem on Bautuen. That includes toth Marie
veles and Natibdb.

Bo, when we state that appeared to be the right
probebilities, we canrot narrow those down to soze of
these are from Mt. Natido; some of these are from Mt.
Ifariveles; soze of these are from Sazat, But over the
;olca:ic features there are on th: peninsula we feel
that ve can make some legitimate statement and that is
where ve esttempt to do it.

MR. VASQUEZ. Would you be in a position to tell
us which of the two veclcanoes, Natid and Mariveleg, is
zoras derxgercus than the other, insofar as the possibi=-
liiy of eruption is concerned?

MR. TILPORD. No, sir. I really could mot. The

youngest eruption that has taken place cn Mt. Mariveles
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occured almost exactly tw) huzdred thousand years
&co. The youngest eruption on Mt., Natid blankets the

ecstern side from Vent 3, Let me point out that to
’! M

!
Jou.

This is the material that was erupted from Vent
I

3. That this vent right here; Jou notice it is east
of ths main Cordero, during the event some geventy
<tbousand yeara sgo on Mt. Nstib., Tke materiel that '
is tke lower, szmoother blanket material on the east
side of Mt. Natib, i85 the material frem the event
seventy tkousand years ago.

TEZ CYATXMAN, Froa the record, the word "here"
Tepestel pany tizes was stated by Mr. Tilford, point-
ing to thé central part of tﬁe picture,

MR. TILFORD. And rhe east, Mr, Cheirman,

I't. Mariveles whose crater I an pat pointing at
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L}

1ast erupted from that central crater 150,000 to
200,000 years ago, at which time thig valley which
goes ﬁp to ‘the c’ntor of the peninsula on this Exhi-
bit.%?rom Mt. Hfrivolol, Mt. Mariveles cone i@

i I
vy
bridged, this valley was formed arnd probably run up

|

to tlLe east of Manila Bay. As you cin se@ that val-
ley in a soall region, bas been filled in by the
zaterials from the 70,000 yoqf old eruption of Center
.5 on lMt. Natib,.

P48 CHAIEMAN., Mr, Tilford, will you please re-
peat that last paragraph and indicate what you zean
ty the words "this" and “that" in order toc help the
reacrds.

ME., TIZFORD. The Mt. lariveles cone was bridged

about 190,000 years ago forming & prominent valley orf

cenycn wbich can be eeen on this Lxhidbis, sir. 1
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believe we have pot identified this axhibdit.

THE CHAIRMAN. At this poiét. if yci cancot dee-
eribed it, will you please point to wbere you were
indicating whon you paid "this".

MR. TILFdRD. The cenyos, 1 thipk I said, this
ceryon. Toe éanyon was tornerly opened from the cen:

| !

.ter of the peninsula to the eastern side of the penin-
sule cntering into Manila Bay. It is pow filled.

| THE CHAIBMAN., Mr. Tilford, we are trying to
explain to you thst when you &5y "thig" or "that" or
“here“: it ¢oes not mean anyibiLng in the record, unless
vnat ip meant by these praocurce .8 irdicated. You
cen talk at length on this diagram. 4&nd, ucforturate=
ly, we cunnot even mark any sub-markizgs cn this,

becsuse the docuzent has not been presented. S0, if

you wish to aid the Cammission, will you plesee tr7

\22¢ 28]
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to zoke this understandasble in the records. will we
try ageizn, plcase, that last paragrapb.

MR. TILFCED. My problem is that I don't rened~
per exactly what the last paragraph was. I was attezpi~
ing to describe the fact thet MNt. Natib has erupted
gince the last major eruption of MNt. Mariveles. This
is proven by the fact that material froz the eustern
" flenx eruption of Mt. Natib, which occured 70, )00
years B8O, £ills a canyon which wes gcattered and ero=
d;d at the time of the 1ast eruption froz Mt. Marive:
les.

4 ¢hink that was the one 1 was trying to COnvey,
sir.

THE QHAIRHAB. Proceed.

MR, VASQUEZ. I also poted from the position

psper of theCONVOL that they have mude these statements.

e T s , \LLE
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I wich you would tell us if you agree with theaz or
not. <ZThet thc:BAtaan is forzed by the ccoalitien of
two dorzant volcances?

MR, TiLPOBD. Yes, sir. That is correct.

MR. VASQUEZ. That eruption ie possivle froz egy
point in the peninsula?

MR. TILFORD. Mr. Co:missioﬁer. that vas the sub-
:Ject of =y latest discussion of question of their
stateacnts,

MR. VASQUEZ. Yes. 4nd I recall you szid that if
there will be such an erupticn, it will be to the
ecstera side?

MR. TILFCRD, Yes, sir.

MR. V{SQUEZ. The side away froz the liapot point,

IR. TILFORD. Yes, s3ir.

.

FR. VASQU:Z. Now, SuppoLing such an eruptiocn will

e R e L [ )
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occur oa the eastern side of the peninsula, are you
izplyirg that the plant site will no longer be in dan-
ger just beceuse the eruption is to the east side of
the penins&ln and not to the w~ect of the exieting
volecanc?

MR. TILFORD. 4n emption on the east will uot
produce lava flows or (lows of hot doulders, ash and
_'cindera vhich could ergulf and cover the plant. And
if such en eruption at an appropriate location on the
wvartern aide on Mt, Natip could Producze such an ef-
fect, the ultimate such condition would be the forma-
tion of & volcanic vent at the plent site, in which
ceee, the plant would be completely destroyed. It is
the eruption occuripg on the western side of the penin-
sula inclu&ing ki, Hatidb, we corsider to bhe zot credi-

ble.
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725 CEAIRMAN. The NPC panel is hereby imstructed,
vhen this Exhibit is finally c-eproduced and presented,
to the plece on this Exhibit, the nazes of the volcazces
or other material porticis of this topography to help
us underctand the diesertation wken we read the sexe
caey in tke records.

lMinister ltchon, is that quite clear. Atty. Ilao.
A~y questiocns froa ...

MR. VASQUEZ. I would like to ask one more gques=-
tioa. I would like to go back tc earthquakes which ie

the putject of your first part of the dissertation.

1 recall the chart that you showed here. I thiok
it was tho first one which depicted the faults around
Batcen peninsula,

Jite TILFCRD. Would you like me to ; at that back
on, eir.

FR. VASQUEZ. Please.
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FE. TARADA. As Exhibit "3", NPC.
A THZ CHAIMAN. Was thie previously rmarked as
PDUR DR,GINA'. “xpibit "3"?. Maeke it of record that the picture being
flashad on the screen corresp. ds to £xhidit "3", NPC,
in cconection with the questions &f Justice Vasquez,
P&, VISQUEZ. I eecem to notice thet Sataan is al-
203t enclogsed by faults. There is ome to the west
vRich you call the Manila trench; ome .o the south

uBC1l you refer to es the Taal fault; and two otkhers

t0 the porth. Is that correct?

liR. TILFORD. he closest fault to the north is
t20 San “ztonio ravime. Zlosest fault to the west
is the western Luzon trough , which is not id..tified
oz this particu.sr illustration. isnd the clocest to

the south is the Manila Bey fracture zome and those

ctiers you mentioned are cn the chert.
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MR, VASQUEZ. Now, did I get you correctly that
because of the existence of these faults, the earthe
quelkes that might occur outside of this shaded area

. io tke crag would be attenuated or lessened in severity

oace it would reach the faults? '
"

MR. TILPORD. That is true of the Taal fracture
zvae. That is not necessarily irue of any of the
> . b )
others., The taal zone is muperly unique zone and
that it is a zonme in which the c.uct of the earth is
gxterding in this crust. And because of that earth-
queke shock is attenuated acrose that zone., The
others are nol necesserily in that cendition,

MR. VASQULZ. I wish you would really enlighten
us o= this point because it eeexs to be the comzzon

i:presaion>thnt if an area has several laad faults,

it is xzore dangerous for earthquakes,
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.HB. PILFORD. That is a correct impression, 8ir.
The design ccceleration for the plant at Batcan ie ode
of the bighest acceleration for any puclear plant in
the ;orld. T;at is true because the plant is located in
a region which is seismically active and in which there
are feults. I have probadly complicated the issue un-

pecesserily by stating thet the Taal fracture line is &

13
)

zone of extension which tends to reduce or attenuate
earthgueke motions. If you will forget, sir, that I
sai; that because it is probably not materisl at this
point. Then you can continue with your izpression that
the fact, that a region contains active capable faults
thus, require more careful address to earthquake. That
izpression is correct,

MR. VASWQUEZZ. And it is a fact that Bataan pexizsula

is such an area?
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"MR. TILPORD. Yes. Bataen as & part of the Philip-
pines and the Philippine archiepelago is generally consi-
dered to be one of the more active areas of the world as
for os volcaniem end seisnmieity is concerned., The fact
re:ninl;that likxe California, in the westera Unived

States, it is poesible to select gites where sensitive
ins:nllntions can safely be built. And tke Batsan penine
sula nn&, specifically, tae Napot point eite, in our
professional judgment, is probably the best puclear power
plaat eite in Central Luzon, largely because of its re-
latively low bistorical peiexisity.

MR. VASQUEZ. And that is precisely the reason uhy
you recczmended that the gite of the plant be such thet
it will vithe&and the strongest earthguake?

MR, TILFORD. Yes, eir.

MR, VASQUEZ. I bave no more question.

. — — — o -——
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THE CHAIRMAN. Justice Bau;iatl.

MR. BAUTISTA. Clerification, Mr, Tilford. 1In
the Letter of Instructioms 876 ér the Fresident, the
Quection No. 6, is the Batgan Nuclear Plant located in
a fault in the earth surface? fill you answer that
category? j

MR. TILFORD, No.

ME. BAUTISTA. What would be the reason for your
-uncver7

MB. TILFORD. That is a presentation of l‘r. Gilazore
has been prepared to make. If that is your orly ques-
tion of me, I wouldprefer to allow him to addrues that
Question 6.

MR. BAUTISTA. 8So, your answer to the question is,

the Batsan Nuclear Power Plant is not located ia a

fault in the earth's eurface.

7716
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MR, TIL?0RD. Thbat is correct.

M2, BAUTISTA. DNow, just to eatisfy questions
froz our comzoy people, the man in the streets, and
since you said, vou were able to study different sites
for a puclear power plant in the Philippines, particu-
lerly, in Ceatral Luzem, the comzon quost;on ie, why
wvag not the nuclohr site rather chosen the Sierra MNadre
Mcuntain or the Cordillera Mountein? What would you
answer me?

MR. TILFORD., Pirstly, the eeismic risk in that
region ae shown oa Lzhidit "14", is higher than the
seisziec rick et Bataan.

TEE CHAIRMAN. For purposes of thi. gquestion, Ex-
hibit¢ '1#'..HPC hes been flashed anew on the screen,

MR, TILFORD., 4 bdelieve your questiocn refers to

the area east of Manila, is that correct?
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MR. BiUTISTA. Yes, yes.

ME. TILFCGRD., A+ you can see on the illustraticn
in the arec to the east of Msnila, the seiexmic risk is
higher ttan it is in Battas. You really only heve to
be able to distinguish between the ecolors: red, white
and green, Rod is the ares of higher seisaic risk;
white is an crea of eozewhat lower geisnic risk; greea
{s the erea of lowect seismic risk in this ares.

That is tbe prizery reason, eir.

PE. LaUTiSTA. So that when you sade your recoa-
gendntion thet the Batean site is the moe: logicel and
safe gite for a nuclear plant, you have consgidared all
+he othcS pites or places in the islend of Luzen?

MR, TILFORD. I telieve, that Mr, Gilzore is

better prepired to anewer that question in detail tiaz

T, I think, he would like to discuss the other sites

Py " 1’\%
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that were prorosed and have been studied bty the earlier IAEA
=ission sterting in 1965. With your indulgence, I would prefer
to refer that question to hie presentaticz.

MR, BAUTISTA, Thank you.

THE CYAIRMAN. You are excused Mr., Gilmore.

HR. GILMORE, Excuse me, Mr. Chairman., I will Jjust re-
trieve same of my materials. Following the manaer established
by Mr. Tilfort yesterday in the expectation that that 16 the
wich of the Chairman .nd of the Commission, I will make the
fallowing cozsments and elaboration of the many biographical
data that <as presented earlier.

I was educated at Mpnhattan College in New York City;
received a Bachelor of Civil Engineering Degree iz 1952; per-
formed graduate studies io Civil Engineeri-, during the period
1955-55 in the College cf the City ef Jevw Jaky I i o pepise
sored srefussional Engineer ia thv stotes uf wew Terk, Idaho
Peansylvesniz, rinnessot.s, lic.trac, Oregos, Utan and ghington;

I am & sember cf the Americaa Society of Civil bnuineers;
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United Stetes Commissioner at-large, Association of Engineer-

ing-Geologist. I recently completod my 26 jear with £EaSC0

and presecntly, I am chief consulting Civil Zngineering and

I have been x? that position eince the middle of 1971,

The question that I have prepared a reuponse to, ie,
Question No. 6: Is the Batean nuclear plant located in a
fault iag the carth's surface? Mr. Tilfort has answered that
cuestion by zoying, ne.

I would reiterate Nhis answer by also saying, no. and
in the sense that is a short ancwer, tut we have prepared
tﬁf:rmation to couvey to the Comiission sané€ tc cther . the
reason why we sgy, no, with a certain degree, with a dejree
of confidence.

Since the very outset of the siting stiuiez for PNFP
No. 1, which were iritiated duving the aiddle 18585, it has
been recognized by all investijutcr: tlat _-vlogic sa!
ges.aivgioel charsetvrintiic of any site in e SLiAVi 0 ney

any site in Luzon would be the prizary siting conccras. Pri-

1222 280
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sary parameters which would have to be addressed during the
prcciding ptudicse.

During the latter part of 1964, under the auspices of the
Interanaticnsl Aténic i;crcy Agency, a pre-investment study on
power, iacluding auclear power, in Lugzon was undertekens I
acted in coilzboratian with Llie nuclear power etudy comaittee
szat selected four poteatial reactor sites. Lnese sites are

ghown on the first figuro == Figure Nc. 1 == io a pager which
wag cffered by personnel of both EBASCO services aad the
National Power Corporction.
- THE CHAIRYAN. Is this a new Exhibit, Mr. Gilmore?
MR, GILMCRE. This would be & new Sxhibit, Mr. Chairzan.
PHS CHAIF“AN., Marx it as Exhibit "18'", HPC.
MR, GILMCXE. May I interrupt, Mr. Chairman., Just a
scsent., This figure is a figure firom tnis paper whica I intenged

to enter as an Ltxhibite.

TEz CAAIRIAN. Mark the .. Is that the text?

Md, CILMORZ. I conlé giv. you the title ui the jajer wnd

cog;ete deluil.

———————
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THE CHAIRMAN. The paper will be marked as Exnibit «.e
This is part of that paper?

MR. GILMORL. That is correct, eir.

THZ CHAIRMAN., The whole paper itself would be marked
as Exhibit "16", NPC. And this particular diagraa, as "er,
NFC. This depicte a map.

MR, GILMORE., Figure 1 from the paper depicts a map of
Luton and identifies the candidates' sites that were selected
éor consideration tack in the siddle of 1960's. The sites
wef. located on Bataan peninsula and included Bagac and Limay.
In Queszom province, sites identified ae Padre Burgos and
Atizoman, were also identified.

At an early phasz of the siting copsideratiocns or
etuiies in thnc Philippines, there wasd, of course, no sites,
specific data‘ available concerniag populaticn distributien,
ceology, ecicmology, surface and ground-water hydrology,
oce.a curreat patterns, typhoon severity, and this is very
typical ia the Uzited States and in any parts of the warld,

zt the very inception of &.ting studies, wnether siting

1222 28
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studies for a nuclegr power plaat or for some other major
irdustrial power goneration facility.

The IAZA cission, howerer, did have made availabdble to
it regicrnal data which uas provided to them by the Philippine
Atcéie Energy Comaission, by the Philippine Bureau of Mines,
by the Vea*hcr Bureau exd by the Bureau of Customs and Geodetic
Survey.

Occasicnally, the TAZA mission also visited each of the
sites snd made W'at I bave learaed to be called "ocular-
i?spccticn" although that was gct the term I myself used. This
civicory pancl of experts met im Manila during the period 15
to 26 February 19€5.

Tre conceptions. question of safety was addressed by the
sission by developing =aior questionnaires which would regquire
detaiied anchrs duriang later phases of the siting studies,
which would be or which were anticipated to be required for

tze power plant. These later phases, these latur studies,

were to address questions of populatica, surface and grousnd
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water hydralogy, meteorology, seismology and fou.dation.

Froa these recommendations and consideratiois, from reference
?ﬁﬁR BR\G\““L to Exhibit 14", NPC and alse, Exhibits "15" and "i6", NEC

which are the raedar images, it is clear that seicmosity,

even in the very beginning, was being given careful attention

by the original investigators. The results of the inve:ztiga-

tions ia 1955...

THAE CHAIRMAN. 1Is this still part of the text?

MR. GILMORE., This is still part of ibe feit, wre
whiolrtihe

. I4Z CHAIRMAN. 8o, make that Exnhidit "16 -B", NPC.

MR. GILMCRE. At tnis stage of any inves!xgatxon: the
assuscnentss, the evaluations of necessity have to be of a
jualitative nature. The four sites that I have isentified
earlier on Bataan peninsula, Bagac and Limay are indicated
at the top of this column. In yuezon Frovince, we have

Atimcnan and Padre Burgos.

The acpects of siting which were consicdered by the

1222 284
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@ission includecd economic coneidersticns and salety concidera=-
tions. The economic considerations acdress questicns of
transaission, site developzent and transportation access
vhich are, of ;ouroo. the normal -- are a normal things that
are considered in siting any major facility.

In gddition, safety considerations will either be
population centers as part of 1960 census; the average
p;pulntion density; surface and g.ound water hydrology,
seteorological factor; geology: seismology;eub-soil structure
were addrenced once again, e8s I s3id eurlier, in a qualitative
fashion. QGoing through the list, the Bagac eite had scze
advaptages as did Limay, due to their proxizity to the
Manila load center. Atimonan also was comparable to the
Padre .urgos site did not present any iaforsation aad reports

available. The site developzment does not really have a

criteria other than Padre Burgos which kas a very shallow
off-shore faciog oa th~ sea. That of course, would in fact,

negatively under the development of a cooling water systesd ...

— - ————
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Mi. GILNORE. Transportutics we find inadeguate
for Bagae, advantageous for Lizay. Jdherce iz wn €ziut=
ing theruwal power statiou located iu Lisuy area and uo
information in.the two potential plant sites of Juezon
province. The pupulition densities on Eataan werec re-
latively or quite a bit lower than the populat.on deli-
sities in Atimonan or in Padre Burgos. and the ave-

roje pupulation depsity reflects tnose nuaiers, bota
Atimonan and ladre Burgos defined as relatively high;
averaze populaticu 1ensity at Bagac in the report ican-
tified as 30 individuals per square kilometer, altnough
it was not stated in the report, escentiully tThe caue
for Limay. Atimonan was ideantified as fac'ng a potin-

tial seicmonic razan& Also increased tyrhoon CxXnCsSuUle

thiere were thought to Le possible unfaver-lle, unsurc

o

cceurreace during the southwest monsoons for the =@
plant; possille faulting was zentioned for the Latzun
'lapt. atizonan on the othur hand, was definitely near

identified p.tive faulting. Wwith respect to the sud-

TR R SRR \22_'2 ?’_86
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soil csructas. = bed - = ol " %ed in the
3agac area, more uncertain Ir Tlzay acd the areas iz
lueczcon province was scmewhat doubtiul,

Iz any event, on the basis of the inspections
by the mission and on the basis of the regional in-
formation available to them, on the basis of their
ju:gme;t. they rank these four sites in the followiny

eréer: VMo. 1, Limay; No. 2, Bapgac; Ne. 3, Fadre Eur-

53} asd, No. 4, Atizosan. You will forgive me, sirs,

2]

-

.2 I au propouncing some of these local woris ine-
< 2etlye.

Te sesond phas. of the siting studies was es=-
seniially initiatzd omn 23 Jume 1971, when Frecicent
liarces issued Administrative Crder No. 293 creating

coordinating committee for ruclear power. 1luis
cocrdinating cozcittee established a sun-coumittcoe
wnich was established to formuiate o site selecticn
criteria to make si.: recopnizance, to collect avail-

able site data, and, to render 2 repcrt to tihe cod=-
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pittee and 1o the Tnternational Atomic Lnergy Agencye
Yigure twd, the next figure shows tre sites that
wcr; jdentified by the sub-connittee. These incinded
tne Phase One sites which had been discucsed sarlier
and which had ;een selected by the 1885 commiusion or
-ission, and added a site at Sac Juan in Batangss pro-
vince, and another site in Ternate located in Cuvite
province.

) Cualllzii, Mr. Gilmore, the first one that ycu
flashed wes figure 1. Was % 5

MR, GILNURE. PFigure one, Yyes, sir.

CHAT.:AM., So this is rigure 2. kFark this as
sxhibit 16-C-iFC. llark it. (Chairman atdressipg tue
request to Ltty. Aryiola)

MR, GILNOAZ. The site selection i Caat - HLOS
as I indicated in 1672, starting froa tae 1905 worl
of the IAUA Siting Hission added to the Bai .3, Ladus

Atimonan and Padre ~urgos sites, the San Juan &ud

Jernate sites. Ipacdition to adding two sites in
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izmplementation of their mandate, they iacntified o
developed selection eriteria for the evaluaticn of
these candidate sites. This criteria included de-
velogwent costs for the considrivad site, one; 0.

2 potsntially'disruptive and/or hazarious plysical
and enviropmgntal effects; No. 3, the sceio-econonic
character of the study erea, and, consicered the im-
pact of future deteiled studies which woula be re-
quired, including hydrcgraphic surveys, accretion
studies, erosion apd siltation analysis, evaluaticn,
consideration of present and future land us2, and
neteorological studies.

we now will show the next exhiviu wnich is Table

CdaluiaN. Mark the same as Sxhihit 1C-D0-22C.

MR, GIIMNCEE. Exnivit 16-D, latle 2 in the papel
once again presents what is still a qualitative as-
sessment or evaluaticn of tﬁe candidate gites by the

sub-ccmmittee to the cozmitten estavlishcd Ly the
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Presidential Order. The paramcters have chanied so. =
what froa the original 1965 work, now addressed ac-
cecsibility by both land and sea, ilentified as pogr
ror Ternate, San Juan 25 kiloceters frou a nat;onal
rcad; Padre Burgos no feeder rcads to the sile; ragac
2 kilozeters off the nearest paved road; and, Lim;y
not stated, ;lﬁnough with some confidence I know there
is rozd access to that area.

The sea access was pot stated for the saxd sites,
Padre Burgos, San Juan, nor for linay, or 3ataan, and
was ideatified as being potentiully good for LOth Cu=
gac ;nd Ternate. Cooling water supply for Bagac was
thought to be grod from the south China oes; and with
good potential for fresh watcer from rivers and wellse

N

The same was pretty much true for Ternaie. Bzin:

gos on the other hand, while cocling water was tuought
to be plentiful from the ocean, fresih water availabi=-

lity which is of course of paramount importance, wWas

copsidered to be scarce. As was also in the case utl
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Sap Juan, additionally the sub=-conmittes felt that a
major infrastructure would be reauired to meet Sone
of the conditions I referred to earlier conccr.ing
cnallowness ¢! off-shore witer. Limay, the rerort
stated good coocling water from the ocean, Limay of
course faces Manila Bay and the ba;” is gquite shallow.
Fresh water from wells was thoupght to be available.
The transzission was not stated in several cascs buft

not really of significaace. Populationc were iden=-

Zurgos; 16,400 3agac. Some information concerning the
cite area and ownership is included in the eval. avion.
‘he geologpy was defiped with four regicnal tecteonic
features c:fined at Bagac,five at Terpate, two at
Fadre Burgos, two, including the tow line at <an Juan,
and with zo inforazation for Lizaye.

Soze infcrmation, very preliminary and e.saens

tary =-=- Dot elementary == br. relatively a liazited

nforzation conceruiny scismolesy curgested that se=




POOR ORIGINAL

Condasion O. iuclear Reactor Flantis
12 duls 39
Fax ; 3:00 p.2.

veral earthquakes since 1907 Int:nsity V at the site,
cimilar to Batangas where they recomuended accelera-
tion of «25 to <38 for Ternate, the 1968 earthyuake
which resulted in Irtensity V at thc'site. also re=
sulted in Inténsity V at the site at Fadre Bu.dos,
4 to 5 San-Juan and not stated for Limay.
Foundatious enerally were thru-ht to be pood
pelow the weathering lorel for Ragac, feasible for
all the other areas. Ior som: information concelra-
ing the present land use. And once again on the ba=-
ais of observaticn in the fiusld, expericncu, Judg-
uent, regicnal informatiocn made available to them
by various Philippine Uoveraunent ageneies, the sub-
coutiittee ranked the sites in tT.e following seyuonce:
No. 1, Bagac; lo. 2,Térnate; lic. 3, Facre Durycy;
No. 4, wan Juan, and, ho. 3, Linmay. If we consider
the cczpleticn Qt tnat phase cf the sut-coumittec
work as Fhase 2-A, we can state that following that

work, a phase which I havc descrived as 2-B 11 tne
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paper, was jnitiate¢ by the National Power Corporation

who iritiated studies, field studies in geclopy and

itions in seisuolowy and in water suprly == fresh

b,
(9]
[+
13
n
=

water supply, tnat is. These field invest: -ations and
studies resulted'in a report in the January == actual=-
ly two reports -- and February 1972 arca, and a re-
cocmerdation was made that the Bagac arca le [iven
priority for future studies, including geolo jic map-
iﬁ;‘-drillin,. test pits and a test well pro~rin with
~ez-ect t» the water supply.

Fhase 3 began in 1972 when the International
Atonic Epersy Agency sponsored by the Phliloppine
Atonic Encrrcy Cemmission and with the assicttance of
the Upited Nutiones Developmeat Frogram, implemented
a feasibility study for a nuclear power pluaut in
Luzon.

Phase Cne of'this development prcyram, this
feasibility study, resulted in'the visit of an IA:ZA

'

siting mission to the Failippices during the pericd

1 snurough 17 liarch 1972, “heir wiscion was to rank

~o

~o

™2
)

-~

-~
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in orzer of acceptance the sitec which had beez iden=
tificd by the Eite Selection Lub-Coumittec. ‘U'ne sub-
PGUR anﬂlNAl ccazittee formed in response to the Presidential Cr-
¢er, and the work of which had resulted in the six
eites. 1 cculd 1ist the six sites if it is izportant,
for the record, si®
CHATNIAN., Fle.se do s0.
'R, GIL:0.£E. I should &ay, five sitess, sir.
-2 Hagac ar2a, the Pernate area, the Fucre Iurges
area, the Can Juan area, and, the Limay area.
CHAIRIAN. Are you referring to Table 37
FR. BILMOHXZ. Excuse me for just a8 nozent.
(r.r. Yilmore referring to his papers.) we orfe not
;2% in Zable 3, sir. 1 was just identiliyirg Tue sites
.ot the IAZA ilission was to rani in the ordjer ¢i pre=
farzace. They w?rc the sites that resulsed frous e

. n2se 2 investigations by the siving sul-cca ittee

ot
[
-
'

~iich were later, supplemented by werk cf Lre &

Towar Ccrporation on Two of the sitex.
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Fricr to The jnitiaticn of their activities,
tue International ALtomie sneriy Asency Siti g piig-
sion stated that they would place 2 nyrcline on botn
Iptersational Atomic £nerEy Agency and Upited states
suclear Aepulatery Comzission Hequirezents anég ob-
served -=- 88 W€ have pointed cut earlier and as
nany have pointcd out =-- that the nost jmportant and
sritical paraueter in sitin &nd deeign of tTacC Luzon
ynel zar Power lant was seismisity.

tpre signiticant siting par metars which vere
ngeressed vy this 1972 1AEA siting wmission inrcluded
the tectonic province, seismo—tectonic relutionships,
:né seismic history of the site or the Site arca, the
-axizun ground accelerations, respend spectra .12 ex-
celogTars, geologic faulting, volcenisii,y winc defects,
¢suzani anc wind senerated wavesSe Additicnal siting
parazrters considered to be important rut of not ne=
cesurily the s-me criticeal dc;fee of igporiance a8s t.0se

1 have just couperated, jneluded site £1ocdin ", Bicro=
)
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«he same aj the original figure 2, Hr. Chaircan, S0
it should have the same number, 16-C. I show it
again Just to remind the riexbers of the Commission
of the location of the five candidate sites.

Pnis slide is Table % in the paper and accord-
ipg to EBASCO jnformation siould be 16-E.

CHAT WiAN. Page 10 of the text. Mark it as
Zxhidit 16-E=IPC.

MR, GIlnORZ. The IAEA Siting Missioca in 197°
aeveloped +his ranking table for the five sites:
Bagac, San Juan, Pernate, Padre DBurgos, and, Liiay.
The siting parameters considered, the first was
foundatioh, and across the board we see i.C. I which
pezns mest acqeptable. That was the Jjudguent of the
TixaA Siting Mission. With espect to micrometexrology,
all sites other than Lizmay received lic. 1, most ac-
ceptable, Limay was considered to be acceptable.
With respect to volecanic activity or nazard, EBagac,

Padre Durgos and Liwmay were conscidered toc pe most

POCR CRIGINAL
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seceptalle, wiile Can Jucn and Ternate were concideresd
to be acceptable. .itn respect to flooding tuw TAZa
Lizcion was lackiag in jufermation cuncernin: San
Juan, Fadre LuIgos asd Licay, but ceasidered Tazat ace-
cepzadble and Ysrnate least desirstle. Mo inforsaticn
again was avaiiable to them on wind condztions‘-- lla=
wipun wind conditioms. Jith respest to populaticm
cenzers of densities, Swa Juan and Fadre Burcos vere
conzidered to be most acceptable; Dagac and lerpate
ccaepteble; Limay was least desirabtle.

fhe ocean currects. The two most avored cites
ar; 3an Juzu and Padre Burgos; Earac acceptuble, Zer-
rat: least desiravle, and Limay primarily bec.use ol
+..2 snasllowness of Manila Day is probably unuccuept=
able. Tsunami hazard, most acceptad ¢ at san Jual,

Padre Surges aad Lisay; acscevtadle ot Zazac and ter-
nate. Ground shaking =-- another way of saying severity

of earthquake -~ are considered to be a prebl-a a2, 058

‘'
the beard ror all of the uites which cnie updal is

YL



CorI1ILSIon Or Hutlear Heselor 1linly
. le duly 1378
oo e 5:C0 p.o.

gonsistent with the findiugs of bLoth eurlier and later
investi.atcers.

With respect to the effect on ilanila, Licuy was
considered probabdbly unacceptable; Ternate leac¢ dicir-
able; Fudre Burgos, San Juun, and Lagac, nost accept-

PUGR OR,G|NA|_ able. Jfaulting, for doth Pacre lur,::os and Liway «as

tuought to be sufficiently severed in the proximiuy of
the site to rcnder it probably unacceptadle; Hasac wac
rﬁqked as acceptable; and, least desiradle, Lan Juan
und Ternute.

‘“he final ranking; by the mission was in the crder
acrbss the top of the table. No. 1, Bagac; io. 2, van
Juan; lio. 3, Ternate; llo. 4, Fadre #ury0s; ana, No. 5,

was zero because the sitinr mission considered Liuay

to Le unacceptadle and eliwvinated it from furthor ccn-

CH..I:WAN. DNow, Rr. Gilmore, as a Universit)

professor 1 am acquainted a little with uhut we cull,

(2]

tests and meacurcuents, and t'ia is a vary import
gragh we would like ve fi:d out what guided ycu in

your choice of Ekap;ac. You sec, one very sitple vay

V22t 238



Cerzi ol n cu “nzlear Resctor Ylan
1

EE e POOR ORIGINAL

of puusing these tests and measurem=nte, since Jou

ure grasing the most ideal or the wost pertfect with

louest graude, one way of doiny it would be to just

(34
w

jo4 the pusbers. ana if we were to do that, it woul
aprear like San Juaa has a total of 14; Fudre Luryos
hag a total of 1lé&; definitely Ternute anda Limay have
very Bi;n totals with 25 and 21 recpectively. Zut

Ba-ae has 17 which is much higher tnan San Juar and

-

‘adre Buryos. <he differvence which is notable is in

‘ol

ccnnection with faulting vhere Logac has llo. 2 a higher

retin: tuaa San Juan which bas lio. 3, ancd Padre burcs
- \-\
ke & B0 ;-\.‘ Ny o *Va A (P S
which hus'*%. Could you enli hten us om Tué relative
evaluations of .our rutings which gave the noid in
faver of Bagac,
Mie GILNG:iti. With »our persicsica, =1r, I would
1ixe to correct wnat I believe may Le a ais-iapressidin,
This ic a table prepared by the Iazi Siting Lis-

cisn in 1972. £BASCO at that poiat im tiue, hLad no

parsicizaticn an any of tiiu wor< ovr in any ol tre
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of pousing these tests and measurencnts, Lince you
are grading the most ideal or the most perlect with
the lowest grade, one way of doiny; it would be to jJust
sdd the numbers. Ana if we were to do thut, 21t would
appear like San‘Juan has a total of 14; rudre ~urgoes
has a total of 14; definitely Ternute an: Limay Lave
very Siyh totals with 23 and 21 respecii:ely. Zut
Bagac has 17 which is umuch higher than Sun Juar and
Padre 3Surgos. The difference whic!, is notable is In
conQectzon with faulting where Bagac has lic, 2 a higher
rati?g tuaa San Juan which has No. 3, and Padre bLusjcs
which has*n. Could you enlighten us on the relative
evaluations of jour ratings which gave the nod in
favor of Bagac;

Mit. GILMOR:s. With jyour permissicn, sir, I would
like to corredt wh‘u I believe may be a miz-impression.

This is a table prepared_by the Iazi Siting liis-
sion in 1972. EBASCO at that point in tiuwe, had no

participation in any of this worsg or in any ol tne

22t
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workt 1 described up to this point in time. If you

will bear with the dissertation, sir, curin3 the

later protions of this presentation, ve do have an

uridress yo the question that you :sked which will

present the £BaSCO ranking epproach and will 1 think ...
CailidtAN, An explanation of your ratings.
M. GILFCRZ. Right, sir. R BR‘G‘NM‘
ChHAlWAN. We shall await thea. !)(][} ' '

. MR. GILCRE. In addition to ranking the sites

and eliminating the four sites and eliminating Limay,

tke IAZA recoumended further studies. The gtudies

were to include field investigations as per the ,;raph
I.EA repor:t, earthquate guidelirpes for reactor sites,
to include faulting and ground failure considerations,
volcanic tectonic, voleanic history, and phrsice-chemical
studies, acd with that we pass to Fhase 4.

Phase & was initiated upon completiocn ol the IAZA

sitinz assigunent or wission as ignment and Jduring
’

tnis phase a feasibility for nucleur powar rlant in
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Luzon was devcleped und issued in 1973, <“his docu-
cent vas in depth document and concider:d the pro-

ject feasibility from both financial and tecnnical

A POOR ORIGINAL

Considered in th: feasibility report, were

slectric load projecticns, thne sizing and phasing
of new generating; units of all t.pes, an inter-con-
neeted systea analysis in the Philippines, anc also
sc=e audressed to site censidecaticns. Jitn Telpes
to site considerations this 1973 fcasiviasaty .~port

»
considared only the two 120:t acceptable sites =« Tualb
is, tihe Lbagac site ana the San Juan site. Compietion
cf thig phase, the feasitility report, led to the
haticanl Tower Corperaticz initiation of explosatory
Jdrilling and the implamentation of a tent pit and
gec;hysical proirams at tn: Bagac site. “hie Larac

site has developed in the feasibility re

(3
«

e Wiich

-~
el

shows in the next slide wuich is [figure 5 in Tiue paper.

- —— - ———— " — - -—
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MR. GILMORE. «s+ ONly an engineering problem.
It is a process which must include nuclear licensing
ccnsideration ;nd also environmental consideraticn.
S0, in effect, it becomes a multi-disciplinc activity.
2nd in the Philippines, on the Philippine nuclear pcwver
plant, as is commen in our countrv, all of these re-

disciplines participated in the studics.

I will show you, without going intc the detail
or the descripticn of the studies which I would say
are rather fully covered in the report, a conceptional
site development layout for each of the sites that we
ccnsidered in the vicinity of ...

THE CHAIRMAN. Mrf Gilmore, so far, ycu have been
sutmarizing what is already contained in thi. book that

you marked as Exhibit "16", NPC?

MR. GILMORE, That is correct, sir.
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THE CHAIRMAN. Am I to understand that for the

Page 2

rest of this dissertation, it will just merely be a
verbalization of what is already contained her»?

MR. GI;MORL. I was trying to avoid that by
showing you some exhibits with minimum verbalization,
and then to show you the ranking methodclogy that was
used to identify Napot Point.

- THE CHAIRMAN. Perhaps, you can go st 1inag
to that rarking methcdology, because whal we intend
to é¢o is look over this Exhibit "16", NPC to see¢
whether it is understandable and if we havc any
gquestions, we are going to ask those later. Vould

you go straight to your methoddlocy .ad cilighten us

on thcse points?

MR. GILMORE. I will be happy to dc that, sir.

A ninor methed of introductory commentary is, I believe,
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recessary to make sure that the methodology is clear.

By process described in the paper ...

THE CHATRMAN,  What page is this, please?

rage?

MR, GILMORE. This is from a different report.

This will require a separate marking.

THE CHAIRMAN. Mart that as Exhibit “17", NPC.

Proceed.

MR. GILMORE. By a refinement of

nave been done by others, EDASCO concluced ihat the

most favorable location for construction cof a nuclear

power plant in Luzon would be located in the vicinity

of Bagac. We identified in the vicinity the original

pagac 1 site; a cagac 2 site; a site at Say

a site at Mapalan Point; and a site at Nagot Point.

Conccoptional development of each of these sites W2k

+he work that

sayin Poini;




Cemriss.on on Nuclear Reactor Plants
12 July 1975 - 3:30 pm = 4:00 pm

Page 4

prepared for purposes bf developing differential
cost cdata.
!

THE CHAIRIAN, This is another docummt?

MR. GILHORE. This is another document.

THE CHAIR&ANf sMark it as Exhibit "18", NPC.

MR. GILMORE. This is Mapot Pointconeptionalized
and there are some similarities in the prerernt deveelcop-
'ment.

The next is the development cof Mapalan Point,
conceptionalized also in a new dccument.

THE CHAIRMAN. Mark this as Exhibit "13", NPC.

MR. GILMORE. Eagac 1, a new Exhibit which
cnce again is the original site.

our CHAIRMAN. Mark i. as Exhibit "2, NPC.

PER. GILMORE. Bagac 2, which wns a nodifica-
tion of the o;iginal Bagac site is an attcapt to

overcome somc of the problems identified Ly

- ———
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Mr. Tilford earlier.,

THE CHAIRMAN, Mark it as Exhibit "21", NPC.

MR. GILIORE. And finally, the Saysayin Point,
the fianal of the new exhibit,

TEE CHAIRMAM, Mark it as Exhibit "22", NPC.

MR. GILMORE, The first category of ranking
of 'the sites vas identifiec as in our lexicon list
egginaer cost related items. What would it take to
eeyelop this site as compared to another site? The
recults of those analysis and studies are contained
on this table which is from the paper listing. It's
on page 44 of the paper.

THZ CHAIRIAN, Mark it as Exhibit "16-G",
MR. GILMORE. This table develops differential

cost for the various aspects of site developient in-

cluding the civil enginecering and other werk associated

- ——— - — - e i e N—"
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vith the development of the site, the development of
2 circulating water system, transmission lines and
ergineer safety features. The conparative costs are

’

included in the lines just about the bottom. By a
|

process of inverse ratios, the sites were ranked on
\
the basis of their economic cost cf development and
the results show that the Napct Point was the most
vavored site. Bagac 1, 2 and Saysayin Point were
more or less of a kind with respect to cost, and that
Mapalan Point would be the most expensive of the five
sites to develop.

The ngxt phase or portion cf the ...and these
are quantified numbers. The next consideration 1s on
page 49 cf the paper and acddresses in a guantitative

way the varicus nuclear licensing consideraticns.

And@ I think this is the first oppcrtunity I will have

wrd
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to try to address your guestion vefcre. !
THE CHAIRMAN. Table 6. Pnﬁq BR‘G‘NA‘. |
UUI
MR, GILMORE. Table Mo. 6.
’
THE CHATIRMAN, “16"-H. proceed., Mrs. Oragsioln,
will you please mark my copy? proceed.
MR. GILMORE. Under nuclear liccasimg consi~
darations, ve identified various main headings to
Athc population and dosage under which w2 identified
minimum exclusion racdius; jdentified as cthat racdius
s'.ch +¢t radiation dces its use to human beings
eranding av that foundry, would not exceed regulatory
guidelines.
The low population zone being defined as
t..at zone being undcr_tht direc: contrel of the
Mational Powct‘Corporation. with population charac-
teristics permitting ready evacuation in thoe event

of a maximua hypothctical accident in the populition

e e 1222 109
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center districte, which is the distance measured from
the reactor to the boundary of the nearest population
center with a projected population = projected during

the life of the plant of 25,000. And the distance

must be at least 1.3: times of the low Fopulation zou.a.

These are all on Philippine Atcmic Energy Commission

reguiraments.

-

The other categories we included are regional
land use, meteorology, hydrology and tie subject of
mdch interest to all of us, geology and seismology
In an attempt to avoid just adding up numbers, we
cdevaeloped a ranking system in which relative weights
“ere given to each of these five main categories.

As you will note, looking at Tabie 6 on the
screen, the relative weight for geclogy andseismology

was 50%. That was broken down into vari..s — that is,
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Page 9

&. If you will excuse me, I will bave to go to the board

end {t will ;c easier. Of the eixty (§0) points for

gevlogy and seiszology, eites btabilivy for tho.c depth. ¢
groun water, four; foundation Quality, four; elecs.ie ection,
four; except for down through this column, The sur cf

th:se adds up to elx. The sam. is true for bydrology, 10;
sctzorology, 10; rezfoasl land vse, 10; and population

.end dossge, 10,

Of the avatlable points {a this column sad on the
b2sts of nulti-clseipline dizczzoions, I guwess and zayte,
L2y could bo dcffned in sc=c cases of arpucants, We
arrived at the nuzber of polptl‘that 8icould be ewarded
to cach of the cznildates of the available nuzmbur and
that is reprecented by the rest of tae radius,

4nd wo eaa'.oo fadications or eltvations and

whkcre coze cites ressived EEro point cut of what wag
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availadle, Other sites receives all of the avail vle

P

s

point in a particular category. .t that Point and tigze,
alter huvine assosced or attempted to rank or by weight
6 rerit, the virious Paramete®s, then we vent to nmore
or less on an addition Process, and the Tesults ure show.
en the bottom here with Napot Point and Mapalun being
the rost favored sites; Saysayin Point Rext; Bagac 2,
“tl; and Bapac 1, a rather poor 5th.,

Sc, Mp. Chairman, JOu can say why 60, And in Tact,
“e did ourselves why 60, so we pPerformed what we called
S0X2%imcs the sensitivity énalysis op pParametric analysis
N we sddressed tbBese numvers, We said, well maybve,
pazel -; chould have Zore importince and we give it
2itially and geolory less, Se, we went throuch thisg kind
-< Ln exercise and while it ig not in the paper, we alvays
v<%3 CuUt with the saze result, we thousht that wustified

¢ seloctisn of the relative weights,

Tke last fection of the last e€vaulating factor in
"Lu peper is on P3Sge 52 and it is Yable ilo, 7. a tible
Now cn the screea and address-s €nvironmental CClesliulae

e And those were divided into four (4) catiories:

)\
2t

1
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@juatic ecoloZy, terrestial ecology, ccean hydrodynanics
azd fresk water usage. The relative weichts to aguatic
cecloly,y 35,

THE ChaIWIAN., Just a moment plesse, Mark this
as 2xhibit “16-1I", NFC,

Frocced,

LiRe GILIORE, The terrestial ecolopw, 155%; fresh
watcr usage, 155; and the ocean hydrodynamics, 35%. Tne
cun of the aguatic ecology aad ocean Bydrouyrurics, a

totzl of 704 out of this total of 100.

Going through the sare process as addresses .
v

Jable 6, we see that Napot Point and Mapalan Yoint once
&fuin are very close cocntenders., Bugac 1 aud 2 and
Szycayip Feizt are in a photo-finizh for cnird nsace
Sr cecond place uctually. Table 8 as showun on Page 53,
will be the next and the last exhibit.

THZ Cllao XL, Mark it as Exiibit "16-J", inC.

Froceed.

bi o GTLNCRE, This last exnhi it rands Liw Jsive
(5) sites on the busis of the threc curlicr mai: Lopiugi
=t wngineerins cost related icems; the nuclz:. siovnsisg

ciriideration:s; anc the eavironmentul conzid.r: iecas.

~%3 48 il cases, Napot Poinat ranis liv. 1,

b
] Lt >
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Consenuuntly, therecoumneudation to the Hational
A

Fower Caorporaticn for developnant of the nuclear pewer

plunt on ilatuan was for Napot Point. .nd you cun see vy

acctiing ov the coapositely reudin; just avove the ronlting

iine that the differences were relacively si nificun..

THL CIL.IRMALR, ve will guspend y-ur dizscrtution

rececs for ten minutes after which we will recume with
-,

vzo interpeliscion of the Westinghouse parel Ly tie

2uflada panel,

We recess for ten minutes.

It vcs 3:48 p.m.

POOR ORIGINAL

¢r cur own iaterpellaticn for tazorrow morni g+ o will



POOR CRIGINAL

0.. uslzar Ruactos ¥Ylunts
1 ( 'l’ ‘:.

&3 D.Ge

RSVITIICN OF SS3SICH

(At 4:00 n.m, the sescion was_resuned with the Chuire
viuf, HOf, N.Cy~00 Co £UNO, PreSidin~.)

™Mis Cihalliil., The session is roguned.

iale TILSCID, the Couniscion understands you wanted to

imlie sadllll
@ stiutenent,
i 48 I feel that I may have created an in-
cerrect inpression and I would like very much to correct
that and to apolozize for having created that inprescion.
= mace the renurk at ore point in ocur exchans-e that I felt
icner of Veleanology, V. Andal, had ustexpted
to gyree with a number of positions and in so doing had
y1uced hizoself in 2 position of agrecins with scnme folxs
other. It tas an attecdt at hwucy
tuinly not intended to
Yoleazology nor to
an fully aware of my stat
not have & reputution of ste

of my frivrids.and I do apologize for

sir.
Tl CSAIhﬂAﬂ.; The word "Comuissioncr™”

iz the reugcon why the reaction wiug in v j.awer it cuw:,

"Seazissioner™ was ueg:d, it did «ot

- -
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wriud cndcs ea Tawlesr Roaeser rlinls
i vily 1,0%
1 s 50 : “ :LC L‘ Nie

bae RILeCals and T would not went ovean ¢ te offenzive
tc Cozanigsioner andel. [y reference was intended to Lo a
lirht or~ indicating that he hid spreed with us in 4 certain
4 with somoone cloe in swnother casce wnd Lave thus rut

hWirsell iz & pocition of agreeing with people vho disa

.

¢ith each other. And I stepped ripht ioto a serious poten=-
ticl misurderstunding and I waat to Le sure thal you sccept
Ay apoloii~s, sir,

28 ClLInddldi, Fre. Tilford, we shall not he uny less
sezaYeus and uny less courteous. If we accept your explife-
ticn Lhat Ly "Cosmiscioner” you did rot mec this Comwissicns

¢z «ny of the Cozmissioners, and if jyou arc raferring to Com-

miscioner « "dal, it wae sn at*enpt at hwsor, we skall tuie

that explanat. on on ites fuce vulus and we think Jou for it.
=% tokus couraze to make a rublic apolorrs. We thank you and

in eoupliance with the reqguest of the lLestingliouse Fanel
- =

2 the Torth ana luclewr Flant incident, we zre handing ovzr

this iteu fron the Flant Operating Lxperiince sl zecncuics,

’
-

:
=
]

(A

mphilet of tha lucleaunics Week Jpecial deport Ssvies
6. . For lock of copies ve will only furniskh the Vesting-

Louste Fanel pad the Dufade Fanel und ve caun give the 20

v 1 . 3 Tk - e < ynars b T -y
celivay Ltlie cove_.ont j%ned, Oonec Cory and wve Inve L= Lo Hloual
N

1222 316
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LTI BT S ' deliar debiccor Vlansd
ie -\-:: S |
Yulte 5 WO Leme

lcir oun €opy.

o

Tanel to viait us in our otfice for
vr. Fery has his copy slresdy, we will pive tuc semen Punll

thair copYe.

"
r
o
o,
*
.
o
b
o
-
ve
>
('
-
-

J2 w41 keie this, for purposc: ¢
sy bocument ito. 14=D,
e Tuficiu Fazel may proceed with the gquesticns.

e Taliid4A. If Your Honors, please, it ic with deep

co_ret thet we camnot undertake & cross-ch.ainstion of the

vitnecses of WJestinghouse for the following reasons: ...
LR Clialiiudt. Werse the craphs broucht tc the office

; m, TeAdes
¢f Sonatse -t HOSG

SR, Fuuds Yes, sir, they werc trought to the office
o ti.e Creator yesterday morninge.

{2is Thasada. It is only this wfterncon that we ro-
caived these stenorraphie notes, or transceripl of the gSteno-
(2s2l.ic notes. Lhe subject testified to 1s tec 1cal and

csoeeially knovn to the Chairman and the lleal-1s o
vigzion, that in watters like this, the oppasoig lawyes is
TLMTS Liven & reagonable tipme %o study the susnoLriphi
rores before he undertukes his crosuy-exXan.nation.

'

svi, if Your ilonors, slwace, tuwl i e L3y L0

V.

cominme the VWegtinrhouse witn:sses ue¢ will Le wWelwv.ug

T, Y € -
Pl eRaR i 4 PSSt -

20 rescorable time for crifg=exininuticn. e
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noosdsodcs o Taeke 3 oed Lo Flaits

Je y.t).-;‘ 7Y

e @ G300 pelite

Y& LLiVAR® our purpose in coming to these prozyedings,

ane that is, to sdequately help in asce “aining tlc truth

iad.nothin_ but the truth. e will be saucriflicing the bLeut

tmecrases of our people if we Try Lo Crosi-iiel Lic shese
Litnecues, considaring the length of thiz tr.nneript of
stenoruphic n;tcn. Considering alvo the changing pozition |
¢l wastinchouse == I refer to only one and that is will res-

2.8t t0 lieiel == 1 pointed cut to this honoraktle Ceoumizaie

=.2% in their opinion there was no Lydrocen bubble. ard to
erogs-snsning them now with this cLeuge that cthey are now
putiing up -=uhydrogen bubble =- will be to uc very difficucs.
¥urvnericre, in the two-hour confercnce ¢that we had
inis mernin: -- very exhausting cornference Irexn 2:C0 o'cives
o 3lmost 11:45 == with the representativas ol Westinrhivuse,
wis were Lind enough to unfold to us the plents, liesrrs. C.
szaney wnd Cezes leber, I caauct 5till see practically wuat
7 want to see, and that is, the srtistic {liustration of the
vlapt in Zetasn. That is one of the most important evidencs
in these proczedings and it is not availall.. Dr. S.ocons

euisi thay it will be aveilable after two months and & half.

‘e aon willine to wait, if Your honods, ploecgs.

.05 avail ¢l the iavitation Te cross=oRKwaine witnessed

1222 318




POOR CRIGINAL

¢ svalear deactor Flu
% RN

- Jy J

‘-3@0 1‘-!!.

I would like to state tihut we also regret
at GDaSC0 Lagc not given us a copy of the peuphilet on
2ilford has testified.
Thark you wery wuch,

THE CRAILLEN. Do you have an extra copy of tha% pase

phlet, kir. Tilford? You lave given four copics tc the Come
:izgicn. Give cme of the Commission's copy to Senotor
T0Tada,

You are not geing to cross-examine even on the basis
ol the stencCraphic notes that you received thiis afterncoun,
Sezator?

file Tildie I Just received this, I lLiave not read
ST

20 Clul N, Would yuu expect o be re:ding part
that anc then comaence & few on the points at tozorrov's
iic patter how bdrief it would be.
FRe Dis.idae A few quasticns, perhips, Your Honor,

%3t to agcozacinte the Ceanissgion.

s e i ) In 5, o T -
Tda CiL.Iiculls 8¢, you can continue tomoriow?

s Caiadas Y68, Your Honor.

THS Chlilidly Very well, fTor tomorrow then shas cone
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tinusticn of the guestioning en the Wectinghouse Panel

vl the ecatinuation of the dissertations for cbasll.

veusion is adjourned until 4:C0O o'clock toworiow

~ SR INT A ALY
cwits A8 L6, F LU

| & '3 s E A ‘
“ ‘C/-VT{M“A‘Z/” !
liize «e G Filucntel

#, « 22D
[~ F 2, Veaag/
Iirse Ve 3. rerez




4 i . ' . o 3 e, S 8 7
sivg . o v kA M v - lpowias PN ’ dneil wd
isev Buadey W e’ 3 b.g AT R I R 1 PR
H J v PR B P . - San
> . e W e e e s e s = =X
PLPL N |
cyatiog alvulio Ve Fuun - G HEEATIIO

T TR S E \:\):A 2HdD Jde VIS U ut
CLAilE JOBEe v iaUiinta - somier

Lo e Bovosinad -
a) ALV, LOVCHN20 .ie silinda
5) atly. JOuAP £, Arveyc

.

e avddva b .
B; «&0N. ANLORLNO r. <OuLH, Tr.
atTy. Juerrero
€) atty, Jizon

3, WaSsILFUCUGE Varal
@) . James o, .00re
0) vr., malter Jiigus
¢) wr. vorala #. Carroll
&) ir. Junng . vroain
) Y . dleser

) k. ¢okn M. ilankowsiky
=Y bl whniel e V@il
n ke, WYNORE da 070

. .
&y oy lansa
. = 1 ' \
e Ti€l i. ~3CHOND
3 Y .
. sih A ldesra VI daiskal
O, vadlieNle 24 walna) n
e Lo - ib e
oe &t ULUIC AOXES ?
- 4
¢ e e W58
¥ > el - PR ~ - .
a9ne aeponing Velaiseo
. - - . -
d) #L3&0LLO vie =5.TUDLOLS
c) Wl'e wdlddT0 wiClu
- 12l b
x . N S - e
1o ¥ g w, wilomore - CBaSCO
. - *+ 1 .1
. e aATRS e 4247070 - i e Cinndl
. e e @ 44y - - Yt
.5 .o te shal'a sve MILELONLG - "ETES R O P Y+ T )
"
. wllls wuvdd 9 of I - (3L NTOLNE

1222 52




fonnigaion on Nutoar feadtor Plants
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(4t 9:00 a 0., the hkearing of the Commission on Nuclem
Rescteyr Plants was convened)

TiE CLERK. Ladies and Gentlemen, please risc. The Chair-
pun and the members of the (Commission.
The Commissicn is now in scssion. Lverybody is cnjoined
- obscrve silence and proper decorum.
TUE CHAIRMAN. Call the roster of gencral and special ap-
pearances.
1ML CLERK: Artorney Loremzo T:fiada - presceat
Attorney Joker P. Aircye - present

llen. Rutonino Reman, Jr. - ubscat

Mr. Jumes B. Moore - present
Mr. Walter wilgus - prescnt
») ”R ﬂRlB‘NAl Mr. Gerald Carroll - present
\ Mr. Jumes 1. Cronin - present
Mr. Aura A. Simmons - present
br. bDavid Terg = present
Mr. bBanicl wW. Call - prescent
Mr. Raywond S¢ro - ablisent
Mirastey ltchon - nrescut
Minister Cuatmaitarn - absent
Dy. Roxas (represented by Ms. geles)
Minister Velasco = absent
r. bartclemc - ubsent
3. Aieta = present
YMs. Nora Petines - absent
vir. Tilford - present
tiw, Gilmore = present
vi. liesly - peesent

i = : \'zzz 322
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il CHALRMGN,  May the Commission ingquire if therec ure aé-
ditienal Jocuments or exhabits that will be presented by the
westinghouse?

MR. CEONIN.  None, Mr., Chairnan,

THE CHAIRNAN,  the addendum is not yet finished:

MR. CRONIa. We have rcceived the intermation trom
Pittsrurg on the ;ddcndum.

THE CHALRMAN. Mr. uilmore, will you please go back to the
rostrum for additional questions.

Questions from Justice Buutistu?

JUSTICL BAUTLISTA., Mr. Galmore, will you pleusc open this
Ixribit "10", ¢n page - "16-F"; I am referring to page 12, Mr.
Gilwmore.

NMR. GILMORE. JPage 12,

JUSTICE BAUTISTA. Exhibit "16-T-NPC". You will notice trea
the Jdiagram of this conceptual plot plan of nuclear gercrav.ng
station in Bagac arca, there arc two rivers, onc on the north
and ancther on the south, and it saye "river diversion”. I

suppesc that those two rivers are the Bayong(?) river and the

MR, CILMORL. ‘That is correcc, sir.

SJUSTICE BAUTISTA. What I wunt to know is, GO thesc two
rivers catend to the present sitc at Napot Poant, Morong, Dutuan?

MR, GLLMCRL. No, sir.

JUSTICEL BAUTISTA.  What would be the significonee ef these
two rivers 1L they were prescnt at the Na oot Point?  Did you con-

sidur these factors in making Bagae the most acceptable site?

POOR ORIGINAL
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vk, CILMORE. Nr. Commissioncer, we ¢id not muke Bagac the
rost acceptable sate. We made Napot point the wost acceptable
site.

JUSTICEC BAUTISTA. Yes, that was on the third page of the
study. 1 think before you chose Napot point, therc was 3 sc-
jection of Bagise as the wost aceeptable site.

MR, ClLMORL.’ By earlicr investigation, that 1is correct,
sir.

JUSTICE BAUTISTA. Yes, by eurlier investigation!

MR, GILMORL. In our selection and recomiendation of Napot
peint as the nost acceptable site, LBASCO did consider the impact
=f the Dayr g (?) and Kabayo river on development of the Baguc
F & T4

Ju;xxcu BAUTISTA. 7That means the two Tivers contributed
faverably to the selection of Bugac site?

MR, CILMNORL. They contributed unfavorably.

JUSTICL BAUTISTA. Unfuvorably?

MR, CILMORL. Unfaverably.

JUSTICE BAUTISTA. In what sense?

up. GILMORL. In the sensc that the rivers Juring monsoon
seuscn carry tremendous quantities of wuter and the development
of the Bagac site would have had to face the very important Tis:
of flecding during the construction. The adequate foundutions
fcr the Bagac site would have been developed or have hud o havs
Fevn developed at an clevution approximately &7 meters below the
caisting grave. The materials overlying the goud foundution
~uterials are fuily consolidated materials and are suturated

with water. Consequently, the stability of such materials woul.
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An additional concern related to the potential for damage,
Lypotheticad volcanic events as Nr. Tilford pointed, Nupot point

is on 4 peninsula at a relatively high elevation. The Buguc

<ite 15 a valley betwecn twe peninsulus and is uat a very low

¢levation, Consequently, any hypothetical materials which might

be civeted from the volcano could be guided topegraphically as

i

;t {lows down the side of the mountain inte the valley.
Locating the pawer plant in 2 valley would have conse-

quently exposed it to the possibility, in the highly unlikely

cvent of any activity, to impact volcano muterials. We have, in

line with this answer, a modecl - a topographic modcel constructed

of the Bataan urea to a natural scale. It 1s designed to show

the .dpography, the topographic control of the relutionship
of the mountain, the peninsulas, the valleys, to the

1hat model will be received at Manila International Airport on
sunday, and we hepe to be able to bring it to the Commission's
secting or hearing on Monday. But for the resent, locating
the power plant in valleys with respect to considerations of
voleano materizls, we felt would be quite huzurdous, much more
azavdous than the present locarion.

JUSTICL BAUTISTA. liow munﬂﬂﬂiﬁiﬁscu level is Bugac?

UR. GILMORL. It is 18 meters above sca level.

JUSTICT. BAUTISTA. 1 am referring to the original Baguc
~ijte, not rhe hupot point.

VEL GILMORE.  The original Bagac site was some twd tu thre.
roters abeve sca Jevel.

JUSTICE BAUTISTA. ¢4 about the Morony Napet poinc?

vl GILMOKL. 18 meters,; much higher, and much higher

intentionally.

-

—

™o
™~
o

puwer plunt.
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JUSTICD BAUTISTA. Let us turn to page 8 of this Exhibit
“16", On the first paragraph, it spcuks of o safety mission
Which met in the Philippines sometime March 1 to March 17, 4992
to ev. luate the suitability of two sites for o nuclear pewer
plant. 1 um not very clear if thesc two sizes is for a
puclear power plant. Does it refer 12 two nuclear power plunts
to be established in one site?

MR, GILMORE. 1 would like to explain to thc-Comnissicn
that I personally and EBASCO were not involved at that peint in
time. But I believe that the situatio. wos us follows: the
feasihility report--- 1 am sorry. Ihe site sclection sulbi-
committec had, as their mandate, ranhcd ov actually seclected
the sites which have been shown alrcudy as ragac, Ternate, Fr.
furgos, San Juan, and Limay.

JUSTICE BAUTISTA. You will nccice in the end of the sccond
paragraph, the last sentence of the sccond paragraph, it says:
“the siting mission mandate directed the installation of a
cecond unit of the same capacity should be considercd o pessis
t3lsty at the selectled site.,

Mia, GILMORC. That 1is corrcct.

JUSTICL BAUTISYA. Did i get you to meun in this report
that when you sclected the Baguc site originully and luter on
Lapet point in Morong, your fcasibility study sways tc the
cstbblishrent of two units of nucleur plunt reactor?

Th. GLIMORE . The siting work that have been dene prior
te LEASCO s participation and subscquent to EEASCO"s par.ivy

cotien anticipated the potential addition of & sccord unit to

the site. That is quite a common procedurc in siting analysas,

POOR ORISINAL
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JUSTICE BAUTISTA. Two units in the same arca?

MR, GILMORL. That is correct.

JUSTICL BUATISTA. We go now to... will you explain to
the Commission how docs this characteristic of off-shore ocesn
current patterns in the vicinity of the proposed tite affect
the sclection of Napot point in Morong as the most acceptuble?
MR. GILMORL. 1f you will bear with me a moment. I have
to find the appropriate matericls. Thcoccoun hydro-dynamics
impacts @ particular site location, any site location, are bz-
sicilly two ways: first, is the ability of the receaving body
of vater tu reccive an anticipiated wastage generated by the
power plant, while at the same time causing the lcast amount
o{-xmpnc! to the ccology of the arca. As 2 second considcration,
ré-circulation potential dees uxist. And by re-circulating jo-
tential, ! mean, the possibility of the discharge water re-
turning at a short half to the intuke area for usc in cooling
or condensing of the steum in the plant.  This can lcud to0
inc [ficient eperation of the condenseyr cooling systenm, and would
in addition, bLe detrimental to aquutic life.

1lese factors were given great weight in the selccticn
of the sites and resulted in, as the evaluation shows, the
Napot point site being considered superior to the other cane:is
d.ote sites with respect to that perimeter. All sites were
cv.luated on the basis of its reccivang capubility and re-
cirvuliation potential. The parameter is glven i Very gipniii-
cant weight an the ranking process and RNapot point wus COns.-
dered to be the meost fuvoruble of all and Ragac J1, which wes
the slight wodification of the orviginal Bugac »>1TC, us jud.od

to be the lcast favorable; the neat leust favorable was the

Bugac 1.

PLOR ORIGINAL 222 227
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JUSTICE BAUTISTA. When you conducted your feasibility
stuly, Jid you envision the fact that the nuclear recactors
propdsed to be established would get water from the occan;
frem the sea?

“it, GILMORL., That was the basic assumption, yes.

JUSTICL BAUTISTA. You were awarc of that, thut the
reacters would necd voluminous water?

MR, GILMORL. That is correct. We anticipatcﬁ what is
colicd 2 oncesthrough cooling water system, drawing water

‘vo: the south China sea and rcturning it to the south China

M,

JUSTICL BAUIISTA. Now, what would be the significance
.f t ¢ particular arca of off-shore sca has ocean currents?

MR, GHIMORL, 1 am not surc I undcerstund thec guestion.

JUSTICE BAUTISTA. You said that you were uware that
this nuclear reactor plant would usc veluminous water from
the soa,

MR, GILMORE. Thoat is correct.

JUSTICE BAUTISTA. ALl right, if the off-shore ocean
curteat pattern in that vicinity is cnormously discharged,
wauld that affect the sclection of the site?

K. CILMORL., The quantitics of water thut we are
spoabang of and which you described as voluminous are,

Jrem o ibe point of view of the plant, yes, very large. But
dre the peint of view of the south China sc¢a, they are re-
satat by caall, and o properly designed civculating water

cstoo with appropriately designed intake and discharge

L — -

1222 3




POOR ORIGINAL

Conmisnsion o Mucleur Reocter Plunts
15 July 1979 9:0" A.M.
Pl' - 9 . ¥

facilitics should result in minimum impuct to the, minimum,

if any, impact to the normally occuring ocean current patters.
You are super-imposing a relutively minor physical event on &
veyy, very major regional system.

JUSTICE BAUTISTA. On your page 9 of Ixhibit "16",
there 15 a statement here rogarding the suggestion of the
lntersational Atomic Lnergy Agency of the two wain dangers
in the site selection, and number onc is the poséibility that
new volcanic cones could vpon up in the immediate vicinity
of the plant and so endangering it with lava flows. Rhat do
you say to this finding of the IAIA when you conduct.d your
study?

MR. GILMORE. With your permission, 1 would like to
suggest thet it was the suggestion by the IACA and 1t was a
stuguustion that we truly agree with. As a consecyuence of
the interpretation, the valuation by the IATA, the siting
wission recommended volcanic, tectonic, voleanic history
aid physical physiochemical studics of these, After the
svivetion of Napot point, they were actually perviovmed in
extrene great depth by LBASCO.

Vi. Tilford reported carlicr that the uctual studies
and the subsequent feasibility studies and responding to
the gquestions raiscd by both the Philippine Atowic bncrgy
Come arsion and others, 1 aggregated some 79 years of
citert. The very major component of over-all olifort was
additvssed to the two madn dangers identificd by the JALA,
Mnber one is the possibility that new velcunic cones would

cpen up in the immediate vicinity of the plant und so cn-
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dangering it with lava flows. And number two is possibility
that ash flows crupted from volcano would enmesh the plant,

The result of our studics, and they were indced ex-
houstive, (in cur view, at lcast that exhaustive, and pro-
Lably mere exhaustive than any study that have been performed
anyuhere in the world for this type of projecct) were that
the tepog raphic protections alforded by the peninsula locuticn
of the Napot point very effectively protected it [rem the very
remeie possibility of having to face the hazards of new vol-
cunie tlows of uny type from the volcano.

«USTICE BAUTISTA. From your amswer, can we say that
these two velcangs, nine hiiometers from the site, the Natib
and-Mariveles Mountains, are not cxtinet volcangs?

MR, GILMORE. 1 did not say that, The volcunocs have
been Jdefined by COMVOL as dormat. As considered by LBASCO,
and as reported on in the TSAR, we cunnot preclude the possi-
baiity of volcuno activity associated with the volcuno, licwe
Cver, on the basis of very exhaustive sampling and scientific
stuuy, we have councluded thut the probability ef such an
eveat is highly remote. In the unlikely event that any ac-
Tivity might occur associated with Mt. Natib, we believe
that, thyt activity would have to be physicully limited to
PhC vast side of the mountain where the last cruption occurecd
SCia TW,U00 yoars 430, The materials ¢jected from the vol-
coas wit the cast side of the mountuin would pose no hazaid
te the site. The one volcunic hazard which we feel) that --

e reported that the plant must be Jesigned is for ash, and
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that is not necessurily ash erunating from the nearby
voleann ; it could be from other volcanocs in the vicinity.
[here are many volcanoes in the Philippines.

JUSTICE RAUTLISTA. You were o member of the group
that undertook this study on sceveral phases? All the time
yOU were a member?

MR, GILMORL: I was a member of LUASCC and SILAN and
ay work and the work of [BASCO with rcspect to PNPP-1 ini-
e1.ted in the late fall of 1974.

JUSTICL BAUT1ISTA. When you participated in that study,
Jid you have in mind, in selecting Napot point in Morong
1< the site of the nuclear plant, the actual situation of

[3c1d and Suhic Bay?

Gt L o~ Sluazk-Tdeld-und Subil Lip-suTl h—exTTty

PUOR URIGINAL
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JUSTICE VASQUCZ. And what is suppesced to be tle

svope of the work for which your services huave been hired

K2

APC?

MR, CILMORE. 1 would have to...
JUSTICE VASQURZ. Just tell us in bricf.

MR, GILMORE. I may answer purt of the question

POER UR‘G'NAL but for the complete scope of services, Mr, llcaly would

lve to answer that question.

&
-

-

JUSTICL VASQULZ. Let me limit it to site sciection,

MA. GILMORE. We were assigned the responsibility

T preparation of Chapter II of the Preliminary Safety

Atalysis Report or commonly called the "Sair, Chapter 11

Gy ines the site characteristics and incluucs detailed

Citcussien of geography, demography, ..

e

o

JUSTICE VASQUERZ. Well, 1 think we will be wasting

19t of unnccessary time il we RO into tochnical details,

Siosom
LR

e Jjust intivested on this particulur: whether you

¢ tired to investigate cne particular site or four

ive other sites or to choose any other site which
be the most suituble for the establishment of
Feuctor plant.,

K. GILMORL. when EBASCO was engaged, we were

axdd to prepare the PSAR, Chapter 11 for the site

coon Figure 3, Page 13 of Lxhibit "lo=-npg, o
JUSTICE VASQUEZ. 1 do not talk your lunguage

ippareatly yeu don't talk wine.
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MINISTER ITCHON, Perhaps, it will help the oac
making the testimony. The confusion scems to be that
«herve has been a precisce identification of a Bupac
51{2 and a4 Baga¢ arca., So, the confusion arises
pos<ibly on this conmnectior, and tuis 18 the reason

1

v he has difficulty in sayirg that IRASCO was ¢ome

z

missioncd to investigate not only the arca arvound
Bagac, including Bagac,but also cven adjoining arcas
beveond the initial Bagac site pinpointed by the TARA
and recomaended by the ITAEA. | think there is a con-
fuston here, Mr., Commissioner, becausce the Baguc site
18 o specific site that was investigated.

JUSTICE VASQUEZ.

Havae site that he was mentioning to include not ouly

I have always taken to mcan the

the Bagac~l site but the gencral arca to include Bagac-l,

fagrac=2, Napor point and another point
1 ciuding the present site.

MR, GILMORE.  That is, |

,

¢l cur misund rstanding,

JUSTICE VASQUEZ. s thot what you mcan?
MRL GILMORE.
ws that
JUSTICE VASQUEZ. But, at any rute,

You were hired by NIC?
R GILMORE,

That is correcet,

JUSTICE VASQUEZ. Mot by PAIC?

SR GILMORE,

shown on Figure 3, page 12 in Ixhibit "16-N"C,

in the same arca

think, possibly the cause

[ huve been delinming the Bapac site

let us make this

LBASUO services weore enpaged by AMC.
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JUSTICE VASQUEZ. So, it is clcar that it was mercly
the job of LBASCO to find cut where in that general arca
of Bagac the piant would Le, not to choosc any other
site. Is that correct?

MR, GILMORE. May I refer to a page in Lxhibit
"lo=NI'CY, page No. 13, In the conter of the page, there
are listed some of the concerns I presented in the
carlier testimony and the paper states that while none of
these concerns would in themsclves automatically preclude
development of the site, expericnce strongly supgested
that implementation of the rcquisite engingcering solutions
ccueld prove to be quite costly.

At that tice, we recommended to the Nutional Power
cerperation that in implementation of the worh associated
with Pagac and to insure the availability of a variable
site for development, we broaden the scope of our
investization somewhat to include confirmation of the
sdads sate or, alternatively, identification of another
*ultale site in the vicinity. The Naticnal Power
Lorparation accepted our recommendation iand the work
procecded on that basis,

WSTICE VASQUEZ. [ have not received a categorical
ARSWUY 1O my Guestion.

VR GILMORE, 1 am trying to do the In st | can,
Ve aUSTICO.
NINISTER ITCHON.  Mr, Chairman, may | please...

FUL CHATRMAN,  Minister ltchon.
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Ragace=l, Baguc+2, Napot point and another place there.

MR, GILMORIL, Well, what I rcally mean ‘s that we
corsider the arca from the Zambales peninsula to the
souliern tip of Bataan, lowever, 1 would like to point
out that in giving carclful attention to that arca,
we Jdid review nli of the available work performed by
the original investigators.

\nd we also reviewed all of the original data
available through the auspices of the various Philippine
scencies and concluded that the carly work Jdo in site
ercﬁfigntion had properly locatcd the power plant in the
cemvral vicinity hetween the Zambales peninsula and
the Southcrn tip of Bataan.

JUSTICLE VASQUEZ. You merely relicd on their studies.
You Jid not conduct personal examination and investiga-
tion vf the otior sites?

Mit. GILMORE.  Such as “timonan as an exanple?

AUSTICE VASQUEZ. As those that you mentioncd.

MR, GILMORL, We did not. I personally did not.,
Car stafr, geelogica! staff, had essentiaslly travelled

'Poever the Mhilippines and are quite familiar with
the arca; but the siting parameters r-levant to the

v location of the nuclear power plant, the faulting,
toe seismigity are all relatively well defined in the
literature and, on balance, the Bagac areca is the least

active area in the Philippines.
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first Philippine Nuclear Congress was convencd in
vanila, astually, in this building. :

Dr. Ibe, the Chairman of the Philippine Atomic
favrgy Conmission, requested that LCRASCO prepare o
vaoer for presentation at that mecting describing
the sit.ng of the Philippine Nuclear Power PMlant.’

I personally prepared the paper and it is a
historic document really defining the entire process
by which the Philippine Nuclear Powcr Plunt site was
selected, Prior to 1974, it wus wy uttcompt to define
liistery bascd on reports that were available to us.

JUSTICE VASQUEZ. So, it scems clear == und you
cun correct me if this statement is wrong == that when
LEASCO came into the picturc it was alrcady a foregone
canclusion that tagac will be the site,

.WR. GLLMORE.  When FBASCO came into the picture,
tie earlier work had identiflicd Bagac as the site of the
“wiclear Power Plant. That is correct.

JUSTICE VASQULZ. And that is why you cxamined
suly Bagac as the possible site of the nuclear plant?

Mi, GILMORE. We examined Bagiac and really the
B 06 drei.

JUSTICE VASQUEZ, And by that you mean you inviude

POCR CRIGINAL
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of the Philippines, who had concluded that the Bagac
si1te was the most favored site. LIASCO was engaped as

a consultant by the National Power Corporation to

\- prepare the necessary reg datory reports necessary to
PBBR UR!B%N Lrwwense outside.,

JUSTICE VASQUES.  You will pardon me, hut I get more
conlused everytime you snswer iy question. My question
sirply is, when you were hircd by *PC, your job was simply
to examine and evaluate the Bagac site and no other site.
Gy did you have a hand in choosing uany other site
iside from Bagac?

. “R. GILMORE. At the time LBASCO wis engaged by
the National Power Corporation, it wus assumcd by the
witional Power Corporation and others that Bagac was the
£i1te. [BASCO did not Participate in that decisien at
that point, or prior to that point,

S JUSTICE VASQUED, Now, il you were only suppese to
exarane and evaluate the Bagac site, why is it that
¥eur charts show comparisons between the Bugac site and
feel for other sites, like San Juan, Limay, Atimonun,
cdrnate. What would have been the basis of the data
that vou put in those charts, if ;Ou did not cxamine them?

MRL GILMORE.  The document, Ixhibit "lh-\PFﬁ s
Wi Tormal report prepared as part of the pypep work .,
wther, in December of 1976, under the sponsarship of the

Shalippine Atomye Lacrgy Commission and with the partici-

ration of the International Atowic tnergy Agency, the

;
a2 bE
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FALA Mission in 1905. They were subscquently expanded
v the subcommittee established by the Presidential
Order and the Quezon Provinee and Batangas sites

were ddentificd by essentially the subcomaittee.

JUSTICE VASQUEZ, When EBASCO came into the picture,
those sites wope already determined?

MR, GILMORL. They have been determined and the
subcoumittee and the 1972 IALA Siting Mission had
concluded that the Bagac arca was the most favorable
location For a power plant site,

JUSTICE VASQUEZ., If you will just answer my guesticn
as | asked the question, maybe it will take less time.

I am just asking whether when you came into the
preture == I mean LBASCO -- you wire already told these
sites that ynu were supposed to study. You had no say in
clivasing other sites other than those mentioned?

. MR, GILMORE,  Ue were not told, to my hunowledge,
to stady any site.  We were basically initiating work

41 the Hagac site. Qur original mandate was to develop

a4 safety analysis report [or Hugac.

JUSTICE VASQUEZ. You mean 1 sl us that you were
iy told to study the Ragac site, nwothing clse?
MR. GILMOLE.  No, we were not told anvthing of
ot Tvpe, S, Cemaissioner.,  We wore entering into o
sitd sclection procvess that had been going on oy 1o

vedrs by rvesponsible agencies, both wnternat ionsl and
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sunscquently a bunker which we rentcd in a barrio of
hagac, reconoitered the entire area and we selected the
S1E0S. »

JUSTICL VASQULZ. Which sites?

MR, GILMORE. The sites that were sclected were
weialdly sin: . Stavting from the north and wovking
south, they were Napot point, Mabalorn peint. uaéac-l

Pﬁﬁa QQAE\NAL <ite was sclectcd since it had been previously sclected.
’ 4 Pagac=2 was included as a pessible closc alternative to
Pagac=1 and Saysayin point,

In addition, another point or pcninsula to the
Scuth, Caybobo point, was considered as a petential
st but was eliminated relatively early in the studics
amd, conscquently, is not included in the report.

That is the site, sir, in the immediate vicinity
¢ :'.2'.|;.u.' sclected by LBASCO.

JUSTICH VASQUEZ, 1| think we are not speahing the
same language.

MR, GILMORE. I am seorry, sir.

JUSTICE VASQUEZ. I am only asking who chose the
1ve sites that you mentioned in your paper here which
scluaded San Juan, Batangas, Tarnate...

MR, GILMORLE. Oh, | am sorry.

JUSTICE VASQUL . Lotavite, Atimoman in e lon,

o dagae site, Limay.,

. GILMORE,  Both sites were sclected cither by
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MR, GILMORE, I would hove to say that they were
choscn by mysclf and Mr. Tilford. 1 could explain
possibly the carlier question concerning the suitability
of ihe Bagac site with my service prcamble to my snswer

to your qucstion,

In February of 1975, Mr. Tilford and I camc to the
Philippines for the first time to make an ocular ins-
pection of the site arca and to rcview the results of
the on-going ficld programs.

During that visit, we inspected the test pits
that had been cxcavated. We obscrved the cores that
had been recovered during the drilling process. We
ohscrved the fact that cach of the holes that have bhcen
drilled was producing water under pressurc at volumces
in the order of 80 to 100 GPM, This water was hcated,
having an average temperaturc possibly in the vicinity
uf'ElS degrees and was alkaline in nature.

! mentioned carlier that we had concerns regarding
the suitability and stability cf the materials. 1 had

nsuered earlier that we were concerned about the flooding
of the excavation by the Payong and the Cabave rivers.

JUSTICE VASQUELZ. May I inrterrupt, Mr. Gil@orc.

I am just intcrested in finding out who chose the [ive
candidate sites that you studied en the possible site of
the PXI'P=].

MR. GILMORE. After our inspection, r. Tilford and

1, using the National Power Corporation helicopter and
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MR. GILMORL. Clark Ficld and Subic Bay surcly
cvist.  They were surely considercd in the siting studics.,
They were considered by EBASCO from the point of vicw of
impact of the aireraft on the site arca.

in the Unftcd States, location of nuclear power
plants in the airfield, a7 an exarple, is carefully
considered; and, unofficially, the US NRC will not
strongly question a site for a nuclear power plant us
long as it is in cxcess of five miles from the ncarest

vunway. This is an unofficial position, of course, but

1t 1s bascd on the
anal ysi1s, studying
ianding and taking
the NRC feels that

dles frem the end

results of very cxhaustive probability
the crashies of airplancs -- of

off frcz airstrips. “nd unofficially
if a plant is located mcre than five

of an active runway, cither incoming

€ ocutgoing, there is no credible hazard for impact of
an aircraft on site.
JUSSICL BAUTISTA. Thank you, Mr. Gilmore.
HHL CHATRMAN,  Justice Vasquez.
JUSTICE VASQUEZ. Mr. Gilmoic or Ur. Gilmore?
.WH. GILMORE.  Mr. Gilmore.
WSTICE VASQUEZ, Mr. Giluore, [ heard you say ther
wote abont four or (ive candidite sites that you studied?
M. GILMORE. That is corrcct.
JUSTICE VASQUEZ. Now, these sites, these candidate

$1tos, wore thoy chusen by you or by somchody clsc?

1)&\

\2Lt
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MR, TORRLS. Mr. Chairman.
e CHATRMAN, Mr. Torres.

MR, TORKES. May 1 attempt to assist the questioning

‘. here? 1 think, to answer Jirectiy the question of the
PBUR BR \. \:‘ E

issioney, LBASCO was hired after the NPC had alrecady
choscn a site sbich was Bagae.

The services that were recuired of LBASCO would
he to use this site to develop or proceced with the

pecossary investigations and come up with the required

site characteristics that we have to deline in the safety

dogument we must submit.

in the process, LBASCO early cnough had some findings
wich made them conclude that it would be prudent and not
anly necessary but also advisable that we do not end up
w1th Bagac but to broaden the thvestigation while the

appertunity still existed of investigating other arcas

.

ta the vicinity because of problems that were aiready

forng manilested by the Intensive investigation that pro=

. L vh e

This is how the studies of other points in the gencral

area Like Mapatan PoInNt, Napot, Saysuyin cume about.
The Maticnal Power Corporation ascepted the revommons

ren of EBASCO to do a broadencd sito Ivest reat ron

abetowas ot limited to Cabayo pornt o Baupac., A

Phos s why we ended up with Niapot point.

JUSTICE VASQUEZ., 4 think you still misunderstand

t I am trying to Jdrive at,  This ts the difference

1 b:?,
it
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between technical men and laymen like ourselves.,
MR. TORRCS. I am sorry.

JUSTICLE VASQUEZ. Lot me put it in another way.

Nayove we can 2o to what | really wanted o arrive at,

LEASCO had no say in cbmparing the Bagac site area =-
caat would include all of thosc iPotnts mentioned == with
cthor sites, for example, a site in Cagayan Valley,
or 10 Central Luzon, or in the RBicol arca. You have
nErhing to xay about that?
A, GILMORE. We were not tnvolved in that.
JUSTICL VASQUEZ. You were mercly told to sce if
Las 31te previously selected by NPC was good enough
{oF a reactor plant. 1s that correct?
MR, GILMORL. 1n a sensc, yes, sir,
JUSTICE vASQuE2. And were you free to tell them,
Your investigation will so deteamine the existence
of Curtain defects of the site, "Don't put 1t there.™
#Tooyou enly suppescd to indicate in what particular

the arca you were supposcd to examine the plant

We were free to muke recomacndations,
\id in fact, we did.
ASTICE VasQuEs,  To reject the entire uarca?

Miv. tob LM, M, we did not uwake that reC o da

WSTICE vasaukz, 1 “edn, you could have told them

vo GLLMOKL. we could DAV, yiw,




POGR U

AIGINAL

=1}

| an on LZaclear Reacters Plants
13 July Iuia - 9:36 g.m,
i 3

JUSTICL VASQUEZ. And you cuae up with the finding
that the site was good envugh if you would put it at

Najtot paint?

e

MR, GILMORE. We found thru our work that the site

45 the site defined, as you are defining it; and of all
the points in the area i was most likely the hest site
in the Philippines. .

JUSTICE VASQUEZ. The best site in the Philippines
er the hest site in the Bagac arca?

MR, GILMORE.  The best site in Luzow.

JISTICE VASQUEZ. llow can you say that when you did
Lot eadmine the other places?

Mo GILMORE.  Thiv ‘s on the Bas ., of qualitative
conziderations., You will remouber yesterday when | was
“oscribing the work of the earlier investigators, it
AR on g qualitative basis,  Preliminary phases of siting
PEASRLIZGEI0on are ddone on the basis of availabhie

Prrmal ren amd gjugment and experienece.
\s an extaple, the Atimeansn site is locuted very

AR A T PG lippine fault. it does nor veeaive very

. s d

Wi rescarch of the litersture to learn that Liic

Fhadippine fault is one of the mAjor tectonic structurcs

Vie world uand very, very active in u SCIsRIC SUNSEe,
raquent by, an engineer espericonced in st would
cvowvnsider location of a nuclcar power plant en oap

o Lise that.,

~ i

~uNa bt VASGRIS . But Jdid you not say that you only

¥
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cvamined the Bugac area? What could be the basis of
your comparisen hetween the Bagac avea and the four or five
o:n;r sites that you arc mentioning?

“R. GILMORE. It is reluted to the regulations of the
Us MG, particularly Appendix A to 10-C FR 100,

In studying a nucle~r power plant site, onc, in point
of tact, actually has to study the various levels of
depth,  An areca having a radius of 200 kilomcters centered
on the site...

JUSTICE VASQUEZ. Let me interrupt, Mr., Gilwore.,
vour finding as to the Bagac arca was hecause you or
)cu; staff actually examined that arca. In other words,
tt s lirst hand knowledge. Now, your evaluation of
the other sites was based on duta not sccurced by your
sen but (rom the studics of other people. Is that correct?
ihat is the impression I get.

MR, GILMORE. Muach of the data available in the
carly phases was available from other people alse == in
the case of the LBASCO studies. 1 am not trying to be
difiscult,

JUS*ICE VASQUEZ. I only wish you could mecet me
head on with the questions that [ uw ashing S0 e will
by saving a lot of time, | am surc, Mr. Gilmore.

Ak, GIEMORE.  We had significant biterature,
cochnteal literature, available for all ol the Mhibipprae
area in oa radius of 200 Kilometers centered on Bagac.

1hat included all of the sitc areas; so, WC did know
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quite a bit about them.

PBﬂR Eng"!NAl We concluded on the basis of that review of the
¥ “315{3 provious work that the Bagac arca was, in [fact, a very

' |
suitable location for siting a nuclear power plant,

It is truc that we did not drill holes or cxcavate
trenches or pits at the other site arcas., But that is
.ot necessarily required in the carly phases of siting
investigation.

; JUSTICE VASQUIiZ, Now, when you recomnended the
Bagac site, was it becausc you think it was good
cnough or there is no better site in the Philippines?

MR, GILMORE. We belicve that the Bagac site, as
pér your definitiorn, is the most suitable site that
has been identified ia Luzon or, with all things being
considered, for the devclopment of a nuclear power
plant project. '

JUSTICE VASQUIEEZ., llow couid you say it is the hest
it Luzon when you did not cxamine any other site?

MR. GILMORE., May 1 refer to Cxhibit "14-NPC,"
which 1s the colored photograph, as an example of a
scismic risk analysis. That diagram, although not
JVﬁilahlc at the time of the 14~ studics in the detail
that it is presently available, was gencrally uavailable.
ind reference to Exhibit "14=NPC" will show that
with respect to scismisity, we werc quite hnowledgeabic

concerning the scismic activity in Luzon. The same
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could be said for otier types of geologic hnowledge.
In studying a site, Mr. Commis:ioner, you don't
just study the site. You have to study the region in
which the site is located so that you can understind
adequately aad completely the problems fhux might be

. ‘
associated with developing the site.
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ﬁR},GZLNGRK;- . ves-developing thelaite,

JUSTICE VASQUEZ. Were you made to understand that the eite
~ust be within a certain distance from Manila?

vR, GILMORL. That was their stipuntion.

JUSTICL VASQUEZ., 1Im your study ‘of the arcss in the FPrilippines
a8 to their = I canpot use the ter=m that you are using - as to their
possitility of veing affected by earthguakes or volcanic activity,
did you rot find any other place in Luzon which ic not es prone to
te cubjected to euch activities compared to Bugac?

¥i. GILMORE., As showa on &xhibit "14-NPC", there is an area
of relatively light seismic activity located in wmorthern Luzon, if
that ic the question you are asking. With the exception of that
geseral erea, all other areas in Luzon are much more active in

- i
eei mic termo.

SUSTICE VAS(U:Z. That is quite far from !Manile?

MR. GILMCRE. It is quite far from Manila, yes, end in an
ecgineering l.hl;. one has to consider where the power that will de
g rerated is to be used.

M

JUSTICE VAS.UZZ. In short, the plant must Le comewhere pecr
Mnnila for certain economic reasons?

¥R. GILMCRE., The Plant or a power plant would no~mally be
lJocated with respect to the power distritution system of the utility.

It has to ho.locatod somewhere where it can be tied into the distri-

bution network.
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JUSTICL VASQUEZ. And of the laces around Munila and pear
esough to Manila, Bataan is about the best?

¥R. GILMORE, I am not sure I understand your peographical
defipition of "withia the vicimity" or'near to Manila".

JUSTICS VASQUEZ, Well, iz a radius around Manila, as far as

’
Bagac is to Mazila.

¥, GILMCRE., I would agres with what your statement is.

JUSTICE VASQUEZ., So, you have to take Bagac as is, with all
ite advantages and disadvantages; with all its volcanic possibilities;
vith all the faults lying in the ocean floor and other hazards?

MR. GILMOHZ., I have tried to explain t?nt the hszards, the
faults in the ocean floor, we are well aware of them. In fact, we
located cne of thea during the study, the Manila fracture belt that
rave fot previously been identizied by anyone. All those faults,

1 have had associated with them, major esrthquakes on a poctulated
valuation

risk asd the acceleration/yalues tnat have veen derived for design

of the plant are based on the existence of the faultas.

JUSTICE VASQUEZ, I will eimplify the question. Ir the plant
«ill mave to be established around Manila or in the raodius equi-
valent to the digtance from Murila to ULugaec, the only poseible place,
or I would say tne best site would be Eagae?

ME. SILMCRC, 1ves, Sir.

[Hi CHAIRMAN, Atty. Ilao, you wish to say something?

N
U
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ATTY. ILAC, Mr, Chairman, may ve roqucotifor a suspension of
five minutes becsuse we would like to confer with Dr. Gilmeore. I
think ho is all confused by the questions of Justice Vllqu.z;

THE CHAIRMAN, Seesion is suspended for five zinutes.

It was .0:05 a.m.

RESUMPTION CF SESSION -

At 10:11, the session was resunmed.

THE CHAIRMAN, Session ic resumed.

ATTY. ARRCYO. Mr. Chairman.

THZ CHAIRMAN, Yes, Atty. Arroyo.

_ATTY. ARROYC, We just want to make this obcervation, K namely,
after the recess was called, Mr., Gilmore was surrounded by the NFC
staff, NPC lawyers wad they .onferred. We thought there was a

ruling here established in the case of Westinghouse, that when an

expert testifies, he say not confer.

Thi CHAIRMAN., That was the rule at the requcst of the Tuilada
Fa:e} while they were cross-examining. Now, at this stage, it is
the Cezmiesion that is asking the interpellation and we are taking
the ceme view that Senator Tafiada originally took in the beginning.
if you will recall, io the beginning wien there were aissertation,
the origiral attitude of Senator Tafada wes, they could confer =--
anyose could enswer vecsuse the only thing that tiiey are after is

the truth. You zay set your own rules when you make your interpellaticn.

1‘)%

)

T
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ATTY. ARRCYO. No, we are not asking.... except that we thought
that the upderstanding was, if a witness is unable to answer questions,
then he may refer it to another witnces, which we have no objectica.

THE CHAIRMAN, Let us have the NFC panel make their own reply

Tal e ' to the statument of Atty. Arroyo. .
' i , \Ar ATPY. 1LAO. Mr. Chairman, this representation acked for the

cuspension of the hearing purposely to acquaint Dr. Gilmore of the
nature of the proceedings and the way it should be answered. The
NFC Pancl just gave biam the dirsction to which we believe that
Justice Vasquez was leading to and no more.

?H: CHAIRMAN. Apy further resark from Atty. Arroyo?

ATTY. ARROYO, No remarkas, Sir.

THe CHAIRMAN, e may proceed now with the interpellation.
Is there a pending question or do you want to rephrase it, Justice
Vasguez.

JUSTICE VASQUZZ., 1 think 4 bave already Leen clarified ezough.
I have uo more gqueations unless Mr. Gilmere weuld like to clarify
hicself.

M3. GILNMCRZ. Atty. Ileo basically told me to stop acting as
an vngineer snd Just say "yes" or "no" as much as possible. I trust
trat 1 have clarified that you understand my answver, Mr. Juctice.

T4Z CHAIRMAN., Further questions from Juctice Bautista?

JUSTICS BAUTISTA. Junt ome question. If zy memory serves ce

o 1)3\
Vi
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right, 1 read froz the newspaper about the time that this feagid-
ility evuwj of tine site is being made that Sac Juan, Batazgas is
cpe of the candidate sites of the nuclear plast. The people of Sen
Juac, Batangas ogjcctod to the construction of the site there. Now,
Mr. Gilmore, during the tice that you were conducting your studies,
¢id this news ttcu,cono to your attention?

MR. GILMOKE, San Juan, Batangas?

JUSTICE BAUTISTA. Yes, that the people there did not like to
have the plant constructed there.

“K. GILMOR:. That was not brought to =y attention.

JuiTice BAUTISTA. Now, I will give you a last chance to ancwer

F)tzgnegl lrtt}!qz!l\l’\l—
LILSE LiiiGail ; «.at seems to be confusing your mind. The question is, eince you

414 not make an actual study or ocular inspection of other placce
in the Luzon island where to copgtruct the site, what couvld have
teea your basis in stating that this Napot point or Bogac site is
the sost acceptable among the candidate sites?

MR. GILMCREZ, Starting in 1965, locel amd internaticnal res-
rencible agencies jdestified varioue candidate sites and oomcluded
that the Bagac n}en as the most suitable. Therefore, other candi~-
cate aress in the Pnilippines must Le leas suitable. In the Bagac
area, our work satisfied EBASCU that the Napot point site ig the
btest area in the Eagac area. Conseguently, for purpoces of this
gtudy, the Napot point site zust be concluded to be the test site

i3 lLuzon.
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JUSTICZ BAUTISTA. Wwhen you said you studied it, what reference
16 that to this document that you submitted, this Exhibit "16-NpC'?

MR. GlLMORz. Oup studies could be described starting on page 12
urder "Phase S5-A", Egsentially, fros that point to the ead of the
payer, there is a description of the work that EBASCO performed.

+USTICE BAU%I:TA. That will be all.

THE CHAIAMAN. Do you have sny concluding statement, Mr, Gilzore?

¥d. GILMORE. I do have the mslides of the rivers that you have
recuested, Mr, Chairsan. I could show them to you.

T2Z CHAIRMAN., May we have them., You mcan they are slides, not

docuzenta?

MR. GILMORE., They are alides.

THE CEAIRMAN, 7Tb’- was in anewver to the quesction of Juotice
Bautista?

MR. GILMOR:. That is correct., You asked for the slides; we
have thes here.

Tiz CHAIRMAN. Very well.

(First picture was flashed.)

Mxe GILMURL. This is a photograph of the first exploratcry
arill hole ty the National Fower Corporation which was lccaoted ut
the central lize of the containment building for PikP-1.

THz CHAIRMAN, Mark this as Exhitit "23-NiC", Plesce give

Justice Bautista time to interprot while each figure is flashed con

N W
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the screen before you go to another figure,
JUSTICE BAUTISTA. This photograph has connection to the

question of the Commiseion o the two rivers?

MR, GILMURE, It is the two riverc and the ground wcter that

we were discussing.

JUSTICE BAUTISTA. You may procecd and identify whether the
river sentioned in the guestion of the Commiesion is reflected in
that photograph.

M. GILKCRL. Unfortuna;oly. one of the rivers is to the right,
the other is %o the left. They ere not specifically included ie
the photo~raph.

JUSTAcE BAUTISTA. You say proceed.

(Another picture was flashed.)

THE CHAIRMAN, Mark thie picture ag Exhibat "24-NiC"., W¥ill
you p.ense describe it for the record, Mr, Gilrore.

¥i. GILMCRz. This is a photograph taken lcooking upstrean of

w-at 1 believe weuld be the Kabayo river during the non-mons .7

Tas CUAlikiAN, 1s that a bridge?

bde GLLMCRL. That is a bridge crcosimg the river leadiog %o
the office area of the Naticnal Power Corporatics.

~Ho CHAILMANL, Justice Pautista, any queation?

JUSTICZ B.iUTISTA, And that is the bridge constructed by NPC?

4. GILNORL, That is the bridge constructed by NIC.

oA
22t 5
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JUSTICE BAUTISTA. Wwhat was the pececsity of conetricting the
pridge when the site has hot yet been s;lcctcd as the most suitebdle
site?

Mi. GILMCRE., The offices I em referring to, Justice, were the
field offices. They were pot persanent typolof office facilities
you mey have -ocnlduriug your field inspection. They were located
by the B:C for what reason 1 do nmot know.

JUSTICE BAUTISTA, How big is this river reflected just benind
that bri&go?

BEle GILKCRE., You mean the vi¢th?

JUSTICE BAUTISTA. The width. Are they Lig rivers?

2. GILMCRE, Not really very, very large - average size during
the dry season.

JUSTICE BAUTISTA. Did you say the presence of these rivers wcul:
te disndvintageous for the wise sclection of the aite?

bite GiLiORa. I didn't catch oll of the quections, Rr. Justice,

JUSTICz EBAUTISTA, Ycu said before that the presence of these
two rivers do not add to the feasidility of choosing Dagac 1 as the
site,

bie Sllivsz, That ie correct.

JULTICE BAUTISTA. #ill you elucidate why, since the water
supplied by these two rivers can help the project frez a laymon's

poiat of view,

1‘)(')
e




Corriseion on fluclear desctor FPlants |
1* July 1979 10:00 a.m, :
Page 9 .

!Re GILMORZ, May I elucidate by going to the next slide and
"“then come tack to this slide?

JUSTICE BAUTISTA. TYou may.

(Another picture was flashed.)

THZ CHAIRMAN, Mark thie as Exhibit "25-NPC"., That is very
obscure., Canr uo'hnvo some more light on that or is that bow the
photogreph ie?

M3. GILMORZ, 1 believe that is how the slide is.

THE CHAIMMAN, Very well. Justice Bautista,

JUSTICE BAUTISTA. One of the factors mentioned in this Tatle I
of %xhxbit "16-8" ig the presence of ground water - purface and
ground water, Did that not include the presence of rivers?

MR. GILMORZ. Yes, it included the presence of rivers.

“JUSTICe SAUTISTA., And, therefore, the presence of a river is
a foctor in the selection of the site; it is a good factor; favor-
atle to the selection of the site.

Mi. GILMORZ, I was aotteapting to ﬁnnuor‘your earlier guestion
ty shewing this slide, Mr. Justice. This pnotograph is alsc taken
from the bridge looking upstream to the Kabayo river showing the
Kebuyo river in floed during the monacon season. what you recollect
havicg seen earlier is a reiatively small stream carrying approxi=-
mately ome cubic foot water per second or in the order of 500 gallons

per =zinute in the dry season. Durigg the monscoan, they are a very




Cemmiasion on Nuclear Reactor Flanta
13 July 1679 10:00 a.m.
Vuge 10 !

such larger stream, carrying very large quantities c¢f water.
JUSTICE BAUTISTA. That will be all, Mr. Cheirran.

THE CHAIRMAN. Are those all the slides or you have others?

g ! ¥R. GILMORE., I have two more.
i " THE CHALRNAN. Go to the next slide. (Another picture wese

’

flashed.) Mark it as Exhibit "26-NPC".
JUSTICE BAUTISTA. What ‘- depicted on that?
|
MR. GILMORz. Thie is a photograph taken from the same bridge
looking downstream along thé Kabayo river during the dry se.8on.
JUSTICE DAUTISTA. How deep is this water level from the urea
acove?
¥A. GILMORE, It is very shallow. In fact, you can see to
the right of the picture cne of the local people working om the
~ointenence of his irrigation diversion scheme near the water.
JUSTIC. BAUTISTA. Are the ‘e some more slidos that you brouwht?
k. GILMORS. There is one more. (another picture was f{lashed.)
Ul CialilMAN, Mark that as txhibat "27-NiCY,
M¥. GILMCR:. This is a photegraph of the same spot cn tne
ss=e bridge locking downstream during the monsocn season.
JLulCa BAULISYA. What is represented herc?
ne GlLMUKL., This is a flood, tremendous ancunts of water
goins towards the original site area.

JUITICE BAUTISTA. That is all.




Conmicuion on luclear Beactor FPlants
13 July 1979 10:00 a.m.
Fage 11

THE CHAIRMAN. Justice Vasquez, any gquesticn?

JUSTICE VASQUEZ. None.
:“s ."‘ \
Ths CHAIRMAN., Next slide. ol i

¥2., GILMORE. The next slide is with reference to the ground

!

[}

water that you guesticned.

THS CHAIRMAN. Mark this as Exhibit "28-NPC'.
b . .
}
1R, GILMORE., This is a slide showing the first test-pit that
\ 1
was excavated in the bfi‘inll site area by the liational Power Cor-

1]
reration. You will ohccrvc*tho alluvio material, unconsolidated

elluvie mntcri;ln that are referred to as the four-foundation mater-
iale enz you will note that the pit is full of water. That is the
ground water I was referring to.

i Wilo CHAIRMAN. You said, Mr, Gilmore, that you were going back
to another slide in relation to one of the ques*tions of Justice
tautigta?

*~o CILMORL. Justice Bautista has osked about the ground water.,
- can return to the first slide.

Tz CHAIRMAN, We are now back to bxhibit "23-NIC",

‘Ze S1LMURC. This is 8 slide showing the compzfto exploratory
iriilin., the first exploratory drilling which was locuted ut the

cectral line of the reactor building for the originally laid out

power plant site. You will see that the hole is makin; water, I

reaticoned earlier, under pressure, at high temperatures and at large

-

o

Wi
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quantities. You will also note that the gentlemen stundiag thereo -
ane of them a memler of the NPC, one from ZEASCO - are basically
sterding in water.

oUSTICE BAUTISTA. Thic drilling wes mado at the Napot point
site already? ’

MR. GILNCRE. No, this was made at the original Bagac site
chown on Figure 3 of‘txhibit "16-NFC".,

JUSTICL BAUTISTA. Apd in epite of the finding that the facility
cf water is good, you did not select the site?

. GILMORL, Water can te good, Mr. Justice; it cen also be
Led, i( is a servant of man just as is fire,

JUSTICE BALTISTA., Iao this particular case, will you clucidate
wity thic existence of good water, plentiful water would be ted for
the site?

¥ae wliMusz, 1t is related tc constructabilaty.
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MR, GILMORLE ., lt:s related te constructibilaty.
e construction of a major facility, such as a nuclear
power plant, is ;n undertaking that takes. years and would
x:qux;c the construction to procced durinL several
m.‘us(\\?‘!\ sgasons, )
éonscqucntly. the construction sitec would have been
cxposéd to the flooding of the type that you saw on the
slidek, pavticularly, the onc downstrcam of the bridec.

in ndditisn, the existence of the types of material
shown in the slide of the test pit, when saturated, is
very unstable, In addition, the water shown in the pit
worrld have to be removed from the excavation area down
to a level some 20 meters =-- actually morc than 20
roters == below the existing grade to permit the
construction work to procced.

THE CHAITRMAN.  No more gquestions, Justice Vasguez?
You are excusced Mr. Gilmore.

May we have Mr, lealy. May we inquire if the
charts and pictures of yesterday have already been
veproduced? :

MR, HEALY, Mr., Commissioner, the charts have not
been reproduced. We intend te take them to the reproduce
tion incility following the session today and the reason
that we haven't taken them yet, is, we thought in the
xntcrbcllntion that you might wish to go backh to scmc

of the exhibits and we wanted to have them here.
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THE CHAIRMAN. You are going to dwell on question
No. 7?

MR. HEALY. Yes, Mr. Commissioner. With your
indulgence, Mr, Tilford is prepared to handle that
question.

THE CHUAIRMAN, Who is he?

MR. HEALY. Mr. Tilford.

THE CHAIRMAN. Oh, fine. We call MR. Tilford

bach to the rostrum. E)(}{}f{ pieltaiid
. i dEmg s .
MR. NCALY. Thunk you. 3 {jﬂiu%!‘Al

THE CUHALRMAN., Proceed.

MR, TILFORD, T will try to honor the Commission's
wish for brevity.

The historical earthqurakes in the site region were
examined to determine the scismic design basis for the
nuclear plant site. We have uscd the ecarly data, which
we Buvc mentioned carlier is unusual in the world,
showing that you have a very long carthquake history,
countinrg to some 400 ycars stretching back to the late
15008, carly 1600s. We have used all of that historical
information in developing the scismic design basis.

we have also used all of the available instrumentully
recorded data and we have included all of *hat duta in
our cvarthyuahe cataloguc.

Bosically, we goncur with the list of locally felt
carthquakes repoited to you by the PAGASA respounsc to

the question to the extent that il there is any darierence
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between the list that they have givcﬁ you within the last
fow Jdays and the one which we have submitted to you, it
is because of a deflinition.

We have listed only those which were listed as
having been felt in Bataan and rcpor:cd'frnm Rataan or
they have included a few cvents which were not spécifically
seported (rom Bataan but which could recasonably be
expected to have been felt in Batazan and we concur in
that upproach as well.

Basically, the history of .rthquakes in the parti-
cular site of this plant is very slight. The Bataan
peninsula occupics what almost might be described as a
winddw, an open space, in the historical record of

ismicity in Central Luzon and is almost unique in
Central Luzon in that aspect.

There have been very few carthquakes which have
created any dJdestruction on Buataan. Lot me rcad:}ou very
quichly the description of the worst of those which we
constdered to be the 1852 carthquake of Scptember loth,

The repor. states that Balanga suffered considerably.
vhw royal house had some cracks and [ructures. The
church tower and turret roof of Orivn were ruined. The
entire vool, the choir, and part of the tower of the church

drant were down,  The churches and parish houses ol
\bucay, Prlar, Mariveles and Bulanga suffered considerable

loss.

1223 002
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Qur comment with respect to that report is
that we belicve that a great majority of the damage
occurred because the structures were foundcd on soft
sud and sand associated with Manila Bay. The nucicar
plant is, ol course, on the other side of the pqninsulu
on hard competent rock.

I would conclude my remarks in the interest of
hrevity at that peint and be happy to try tu address
any questions of the Commission.

THE CHAIRMAN. Questions by Justice Vasquez?

JUSTICE VASQUEZ. I have no other question.

* THE CHAIRMAN. Questions lrowm Justice Bautista?

JUSTICE BAUTISTA. No questions.

THE CHAIRMAN., Mr. Tilford, where Jid you get your
saterials relative to your responsc to Question No. 7?

MR. TILFORD., The information availuble on the
carthquake history of the rcgion comcs primarily from
the cutalogue of Raffety and the subscquent cataloguc,
1 believe, ef Sobia and others, prepared by local people,
primarily from recerds of the church.

That record begins, I think, with the [irst cntry,
which is 1599 or 1000, and is complete through the curly
part of this century.

Instrumentally reco:ded carthquakes ure available
from the US National Occan and Atmosplicric Administras

tion tape files. We relicd on that file a good Jeal 1w

1223 003
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Jeveloping the instrumental history, instrumcntally
recorJded history.

We have also consulted with Fr, Suc in the
Manila Observatory. We consulted with, of course, the
PAGAS\. Ne ha%e consulted the catalogues of ISC and
we have used some data that have recently bec me”
available from the Russian observatories for carthquakes
recorded after about 1954,

| belicve our carthquake catalogue is agreed
by all to be a completcly comprehensive one.

THE CHAIRMAN. Do you have copy of that catalogue?

MR, TILFORD. Yes, sir. The catalogue is coantained
in the Preliminary Safety Analysis Report., | belicve
it is volume VII.

I CHAIRMAN.  Alrcudy submitted?

MR, TILFORD, No, sir. In the scense that the
entive Preliminary Safcety Anlysis Repo.t has not been
submitted, that part of it has not. We cun certainly
have it available to you.

THE CHAIRMAN. When may we have this? We would
like, Mr, Tilford, to have the documents -- cither
xeroxed copies thercol or whatever maunuscripts you can
supply this Commission for our guidance. Is that possible?

MR, FILFORE,  We will supply you wilh Sections 2.1,
2.8, .1.1 of the PSAR which coituains the entire dis-

cussion of the scismic design basis for the project.

1223 004
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In addition to that, we will supply you with the
appropriate appendix containing our carthquake
catalogue. Yes, sir. And that should be available
to you by this afternocn. It surely can be available
to you casily by Monday worning. )

THEC CHAIRMAN. Plcase present those so that we can
- < them in evidence. No more questions?

ATTY. ARROYD. Mr. Commissioncr.

THE CHAIRMAN. Just a moment. At this stage,

b fore we declare another recess. After the continuation
of ~ur proceedings, we will commence with the last
stuges o[ the interpellation of Mr. Simmons.

e rote that the advers» position paper of the
Tanada Panel to the NPC and PALC position papers has
alveady been submitted, After the Westinghouse Pancl
has been questioned, if there is still time, we will
begin with the e'aboration ef the NPC and PALC Panels
in the light o, “afiada adversc position paper. We
will declure a recess for ten minutes,

AITY. ARROYO. Just a littic clarification with
respect to Mr. Tilford. It has nothing to do with this
Jissertation,

THE CHAIRMAN. Yes,

AVPTY. ARRCYC., With the permission of the Chairman,
I would just like to ask br, Tilford whether he said that
the Preliminary Safety Arlysis Report, Chapter VII, has

not yet been submitted,
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MR. TITIFARDN. Na* Chanter VIT, Valume V1T R
T <aid thar ta the basr af mv snawlodoee the Proliminary
Gafory dnalveis Renart has nat heen Shoamicte. o ‘he
Cammissinan

ATTY  ARROYN.  Has natr neen sonmirtreo.  Toans va e,

‘ Tk Cralalldn. Ta the Cammissian. 5
PBGR uR\G"] ATTY . ARROYO. N.., N, tn FA, T shink, + am askine

ahanr PAEC

AR TIEENRD. Oh, nn,  Tfr was cihmiteed ta PARC
as anr af a lano seriers al renarts that was suhmitrted
in Tulv af 1077,

ATTY  ARRNOYN, Inehidine Chanter VIL?

MR TTEEARD,  Tarlndinoe Chanter VIT  yesx

SUSPENSION OF SESSION
THE CHAIRMAN. Is the procedure for the rest of
the worninyg clecar?
We declare a recess for ten minutes.

Tt was_ 10:30 a.m.

RESUMPTION OF SESSION

At 10:55 1.m., the session was rcesumed,

THE CHAIRMAN. The session is rcsumed.
Mr. Simmons, you may sit down. The Tanuda Pancl
1s not yet in the session hall.

tAMter a tew minutes.) The Scnator is coming.

——

Mr. Simmons, pleasc take the stand.

1223 006
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JUSTICE VASQUEZ. Before the continuation of the
interpellatpn, may I ask a few questions to Nr. Simmons?
THE CUHAIRMAN. Yes. Proceecd, Justice.

JUSTICL VASQUEZ. 1 just want taclarify-this point

aboUt T bxdragen recesbinet mentiontcd by—Mr—Sranons
1a—+%q—Q;pcr’m&ekcﬂxas_uahiﬁi;_2$“v~‘...
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JUSTICE VASQUEZ. Before the continuation of the
interpellatpn, may I ask a few questions to Mr. Simmons?
THE CHALIRMAN. Yes. Proceed, Justice.

JUSTICL-VASQUEZ. 1 just want ta.clarily-thes point

at+ ﬁi'?hb.hydzégsn_xscouhLAef?isnfI§Rb¢_bx~va—51=aggs
L M papor TreretNas Dt D, .,

POCR ORIGINAL
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.shing for further information in that regard, 1s difficuit for
us to understan<, but if in the opinicn of the Commission, it is
important, our men will stay.

THE CHAIRMAN., Just a moment, (Conferring with the two
menbers ¢t the Commissiou) Senator Tafiuda, cun you toerminate
trnis in about a day, on Monday? We will give you the entire
.fterncon on MOnday.

MR TASADA. Possibly, Mr. Chaarman. But certainly, 1
would like to inform Mr. Cronin that all my questions were
n.:ec on their own statement because we cannot accept their
<taterment on their face value.

TUL CHALRMAN. On MOnday then, we will begin trom 1:00
.ntil 5:00 for the cocntinuation ot the Tafada interpellaticn.
The Chair weuld like to request that all the parties remain
for o fow minutes after we adjourn this hearing, to prck up
tieiy cepies of three-rows resolution that the Commission hus
;iemulgated, one of which resolution deals with the motion to
suspend the hearing filed by Attorncys Arroyo and Tafada,

We also would like to remind the [BASCO Panecl that in
411 prehability, the questions on §, 6, and 7 will be commenced
en hedresday, 1% which time we expect the Tadudu adverse posis
tion  paper to be submitted. That the NPC and PALC Pancls will

« eajected to present their position papers at the termination
of the Tafleda interpellations of the Westinghousce, which will
cither be on Monday, if Atty. Tafiadu finishes carly or on

Teesday.

1223 009




