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PROCEEDINGS

JUDGE GROSSMAN: The evidentiary hearing is now
convened.

This is an evidentiary hearing in the matter of the
application by the South Carolina Electric & Gas Company and
the South Carolina Public Service Authority for a license to
operate the Virgil C. Summer Nuclear Station, Unit I.

On April 18, 1977, the Nuclear Regulatory Commission
published a notice in the Federal Register indicating that the
application for operating license had been filed and permitting
persons to file notices or applications for leave to intervene
in these proceedings.

A petition for heaginq was received from Mr. Brett
Bursey aﬁd a prehearing conference was held in which the
contentions submitted by Mr. Bursey were discussed. The Atomic
Safety and Licensing Board that had been designated to consider
the petitions granted Mr. Bursey's request for a hearing an
admitted him as an intervenor in this proceediﬁg on February 3,
1378.

On February 8, 1978, a Notice of Hearing was issued
indicating that an evidentiary hearing would be scheduled and
also indicating that limited appearance statements would be
heard at the evidentiary hearing. We have subsequently scheduled

the hearing for this date and indicated that limited appearance

statements would be heard today or this morning or carrying over

ALDERSON REPORTING COMPANY, INC.
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into the afternoon if necessary. That will be the first order
of business for us. But before that, I would liRe to introduce
the Board.

As most of you are aware, health, safety and
environmental matters pending before the NRC are usually heard
by Boards that consist of an attorney as Chairman and two
scientists, usually a nuclear scientist and an environmental
scientist, as the other two Administrative Judges. Serving
on the Board with me on my left is Judge Frank Hooper, who is
our envirommental scientist. He has a PhD from the University

of Minnesota.. He is currently a professor of zoology at

University of Michigan amd the Chairman of the Ecbloqy, Fisheries

and Wildlife Program at Michigan. He is a part time member of
the Board.

On my right, is Judge Gustave Linenberger, who is
a full time member of the Board. He is a nuclear physicist.
He has extensive experience in industry as a nuclear physicist
and engineer and has been a President and Board Chairman of a
nuclear engineering company.

My name is Herbert Grossman. My experience has been
as a trial attorney and appellate attorney for the Department
of Justice for a number of ysars.

I would like now for counsel and the parties to
introduce themselves, starting with Mr. Bursey, the intervencr,

on my left.

ALDERSON REPORTING COMPANY, INC.
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MR. BURSEY: Thank you, Judge Grossman. I am Brett
Allen Bursey and I live in the proximity of the V.C. Summer
plant and I'm the intervenor.

MR. KNOTTS: Judge Grossman, members of the Board, my
name is Joseph P. XKnotts, Jr., I rupresent the applicants
South Carolina Electric & Gas Company and South Carclina Public
Service Authority. With me at the counsel table this morning
is Randolph Mahan, who is an attorney with the Electric & Gas
Company.

MR. GOLDBERG: Yes, Judge Grossman. My name is
Steven Goldberg, I am an attorney with the U. S. Nuclear
Regulatory Conmission. I represent the Commission staff ig
this proceeding. With me at counsel table is Mitzi A. Young
who entered an appearance in this case on Friday. To my right,
Mr. William Kane, Project Manager for the Summer License
Application.

MR. WILSON: Mr. Chairman, I'm Richard P. Wilson,
an Assistant Attorney General with the State of South Carolina
representing the State. And with me is Dr. Samuel L. Finklea ITI,
who is our technical assistant from the Départment of Health & |
Environmental Control.

JUDGE GROSSMAN: As I indicated before, the first
order of business is to entertain limited appearance statements.
We would like the speakers to limit their statements to five

minutes apiece; however, if time is not critical and there are

ALDERSON REPORTING COMPANY, INC,
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not that many limited appearance statements, we will allow scme

that.

Mr. Paul Hamilton, who is the Panel Technician, is

in the back of the hearing room and he will take names of those

5 who do want to make a statement.

We will take a ten minute recess now while he collects

Thank you.

(Short recess.)

ALDERSON REPORTING COMPANY, INC.
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JUDGE GROSSMAN: We wili! begin with the limited

appearance statements and we would like the first four speakers

to be seated here at the table; Ruth Thomas, Sandra Jones,
Patsy Bianchi and Travis Bianchi and we will start with Ruth
Thomas, as the first speaker.

MS. THOMAS: Do you want me to come up there?

JUDGE GROSSMAN: Yes, please, at this table here.
(Indicating.)

(Brief pause.)

In beginning your statements, would you each please,

when beginning that statement, give your full name and address?

Ms. Thomas, you may sit or stand as you prefer.

MS. THOMAS: I think better on my feet.

JUDGE GROSSMAN: Fine.

MS. THOMAS: 1Is this coming over all right?

JUDGE GROSSMAN: That is the problem with standing,
you are further from the mike. If you could get closer, that
would be fine.

MS. THOMAS: Is that al. right? Is that better?

JUDGE GROSSMAN: Yes.

STATEMENT OF RUTH THOMAS

MS. THOMAS: My name is Ruth Thomas and I live at

1339 Sinkler Road in Columbia. I am here as a private citizen

~
-~
—_—

but I am the authorized representative of several South Carolina

organizations and I am a member of the Advisory Committee

ALDERSON REPORTING COMPANY, iNC.
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to the Department of Health and Environmental Control.

On October 20, 1970, J. D. Bond who is Chairman of
another Atomic Safety and Licensing Boca:rd gave his talk before
the hearing. He pointed out that meaningful--is it too loud
now?

No?

Meaningful participation by the public could only
be done through intervention, and being a party to a proceeding,
and tcday we are involved in limited appearances, so I was
interested in loocking up how limited appearances compare.

There is no oath and so I understand that whatever I
say is not considered evidence. This was kind of disturbing to
me, and locking into the views of other hearing Boards in

relation to their being Intervenors, and a number of reports

and documents indicated that hearing Boards felt as if intervenors|

added a great deal and were able to bi .ng out local issues and wer
able to raise questions that the Board could follow up on, and I
understand that this is the view of your Board, and--I didn't
address each one of you--but, I am glad to be here before this
Atomic Safety Licensing Board.

By accepting intervenors, you showed that you felt as
though they could contribute and from my own experience, I have

felt that intervenors contributed. I was an intervencr at the

P
|
|

{
{

]
{

Barnwell Nuclear Field Plant and at the first hearing, there were |

no intervenors and this is the transcript which covered it

ALDERSON REPORTING COMPANY, INC.



B 3 ra

300 7TH STREET, SW. , REFORTERS BUILDING, WASHINGTON, 1.C. 20024 (202) 5564 2345

10

11

12

13 |

e

15

16

17

18

~

1

& 8 8 B

- 9l?

(indicating), 177 pages. I did not bring the transcript of the

later hearing in which there were intervencrs because it is this

tall (.ndicating), and it is something like 37 times the number of |

pages. Of course, it is not complete yet either, so these 6,000

pages certainly contain more evidence on which to base a decision.
As I understand it, the purpose of Licensing Hearings

are to compile as complete and accurate a record of evidence as

possible. It is difficult for me to understand the Appeal Board's

reversing of your decision to allow Fzirfield United to be a partyf

to this hearing, particularly since I had read of Appeal Board's
opinions on this having intervenors. In 1977, the Appeal Board
members, one of them was guoted as saying:

"Many substantial safety and environmental issues

were raised first by intervenors and they do have a contri-
bution to make".

This was before Three-Mile Island so it would seem as
though there is more need for intervenors now than there was at
that time.

I attended a meeting of the Advisory Committee on
Reactor Safequards in which I offered testimony...In later years
in Washington, the topic of the Summer plant was discussed
particularly in relation to South Carolina Electric and Gas's
never having operated a nuclecr plant before. They spoke of it
"as being a somewhat unique piant in that the utility has not had

an operating plant before".

ALDERSON REPORTING COMPANY, INC.
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I would like to have it on the record that someone whose§

|

interests would be affected by the Summer plant is raising questio?s
about there not peing local intervenors and there not being people;
who lived right here having an opportunity to represent directly
their interests. |
I have a long history of interest in the Summer plant.
It began in the fall of 1972 when I was with the Conservation
Department of the Womens' Club. I raised questions in a letter
to the Attorney General of South Carolina. I asked--this was |
one of my Committee members that wrote the letter, and she asked
to be notified. We expressed our intzrest in the hearing and |
asked such guestions as wculd South Carolina be a party? Would
they cross examine witnesses and represent the interest of the
public through having contentions? . ;
i

The state did not respond to this and we were not

noctified of the hearing. We were all pretty new at representing

ourselves and coming before various Boards, state and federal.
We learned that it is not a good idea to depend on

anyone else, including the Attorney General, to let you know abcut
|

meetings in relation to representation. |
I urge you, Chairman Grossman, and your fellow Board

i

members to use the contentions of the local intervenors and to
use particularly those contentions cf Fairfield United which ‘

|
relate to emergency planning and management and those issues whicﬁ
are of concern to the local people. :
|

ALDERSON REPORTING COMPANY, INC.
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I also ask that the Board take an adversary role in

| place of the local groups, that is in case the local groups are

not accepted.

It is my understanding that raising of safety issues
and requiring proof from the Applicant applies with cr without
intervenors.

At the February 26, 1281 Advisory Committee on
Reactor Safequards, I raised the guestion in relation to the
Summer plant on the instrumentation and controls and the
emergency planning.

I would like to submit these to the Board. Some of
these gquestions have not been answered. I will also submit
a list of recommendations which relate to emergency planning
and in respect to the Federal Emergency Management Agent. This
was on May 12 and there has not been a response to this list
of recommendations.

Members of the public often get the feeling that
they are not really having a conversation with people in
government who are representing them, and I would like to do
whatever I can to promote more of a cooperative feeling, so

that we would feel less like outsiders. I know it is not the

policy in limited appearances for you to ask questions, or maybe

it is, but at least I know that you don't cross examin: people
who give limited appearances. That probably makes them feel

rcre comfortable too, but I think when there is an exchange--

ALDERSON REPORTING COMPANY, INC.
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1 | and I know I really felt as though my over two years of experience
2 | in hearings on the Barnwell plant, I felt as though I had a good

3 | relationship with the peocple on the Board. Sometimes I would

4 have to take over the cross examination because we didn't have

5 ] money for a lawyer and I can remember times when I was asking

6 | guestions that were of 1 very technical nature, on technical

7 | subjects, and I do not have an engineering degree and I do not

8 | have a law degree and the Board members wcald helr me. They

9 | would tell me what I was trying to ask, which I didn't know

10 | and I appreciated that.

1" | The people who are intervenors, we work pretty hard

12| I c2n tell you and we are trying to represent the interests of
13 the public, and it really hurts ocur feelings when people call
14 ; us subversives and act as though we are'tryinq to stand in the
15 | way of progress. We do not feel that we are doing that. We

;
|
|
|

! |

16 | feel that we are making a contribution.
|
|

300 TTH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

17 We are actually, in a way, offering free services

lai and we can't understand when they are turned down.

19 ? Thank you. |
20 | JUDGE GROSSMAN: I might say that we are called that E
21 | too, on occasion.

JUDGE LINENRERGER: Well, Ms. Thomas, I would like to

22

23 | observe, I think your statements and observations are well reasonﬁd
24 and well presented and indicate, at least from what we can hear [
25 |

| so far, a legitimate interest on your part and that of your

| ALDERSON REPORTING COMPANY. INC. |



! ~ 683 !
1 7 ra |
L
| associates.
" I am interested in a couple of things that you have
3; said. Somewhere along the way you indicated that you felt there |
‘é was not an adequate opportunity for local people with interest !
§ S; in say this proceeding to achieve status of intervenors and |
g 6, that I think is very unfortunate; and, I gather also, from the ;
§ ’ content of your remarks, that you feel that had you been, you E
i ’ ; personally been better infurmed about the development and f
; |: | progress of the earlier days of this proceeding, you or your |
g ; associates might have gone the route of formal interventicn, is i
2 y: that correct? ?
g B . P
3 13: MS. THOMAS: Well, yes. At one time we éxd think |
2 about this but we were involved in a hearing which took a great i
é - ; deal of our time. We were also a party of this organization as i
g " é Environmentalists, Incorpor-ted. We were also a party to the ;
3 ko : hearings on plutonium recycled uranium called Table S, vshatever t
v |
; . : that was. We were also involved in the law suit which was :
; :: | related to both the Barnwell hearings and plutonium recycle.
E JUDGE LINENBERGER: The point I was trying to elicit
- i here was whether yvour lack of being an intervenor now reflects
G 5 more a commitment uf your time to other things or more a lack
. i of information given you about how this proceeding was proqressi#g
3 : and I gather it was primarily a conflict of your time on other |
" | matters. ;
25

i ALDERSON REPORTING COMPANY, INC. |
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|

MS. THOMAS: Also I had the feeling that there were
other intervenors and that there was somebody else working on
this and I was glad and would do what I could to help them but
I felt like I was spreading myself pretty thin as it was and ;
our organization was too because we are a very small group. é

JUDGE LINENBERGER: Fine. Thank you very much. ;

JUDGE HOOPER: Ms. Thomas, your guestions and concerns;

|

about emergency planning, will they be--can you make those a part

of this record in some way? I think they should be. I am not

|
sure whether we would have those but it seems to me that these
are very appropriate, it would be appropriate to have these
somewhere in this record.

MS. THOMAS: Yes, I will be glad to give you those.

(Handing.)

JUDGE GROSSMAN: Thank you, Ms. Thomas.
(Submissions above-referred to are appended to
this transcript.]

JUDGE GROSSMAN: The next speaker is Sandra Jones.

STATEMENT OF SANDRA JONES i
MS. JONES: My name is Sandra Jones and I live at
Route 1, Blythewood. I live in the Cedar Creek Community and
we are only fifteen miles from the V.C. Summer plant.
I am here today because I do not want the V. C. Summer

plant to go on line. I have two small children; a little girl

age 5, and a little boy, age 7, who will have to grow up wich the
|

1

ALDERSON REPORTING COMPANY., INC. |
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1 | fact that this plant is so nearby to the environment in which
2 F they are being nourished. I am here because of them. I am a
3 mother who is deeply concerned about the welfare and the future
4 | of my two children. To offer them a future which includes the

3 5 | effects of the nuclear industry is not a satisfactory optior to

; ] ; me. I have to speak out against nuclear plants for me, for my

g 7 ; children ard for those I care about. I can do no else.

g 8 All our tomorrows are too important £or me to remain

g 9 i silent. "thank you.

§ 10 ? JUDGZ GROSSMAN: Thank you, Ms. Jones.

g 11 : Patsy Bianchi.

; 12 i STATEMENT OF PATSY BIANCHI

g 13 i MS. BIANCHI: My name is Patsy Bianchi and I too live

a l .

g 14 E in the Cedar Crzek Community.

§ 15 i We thank you gentlemen fur giving the pecple a chance

: 16 : to speak. We speak sincerely and we trust you will hear

g 17; sincerely.

% 18; If I knew the risks of living next to the V. C. Summer

; 195 plant were to be inflicted just on us who use the electricity it

. 20 | produces for thirty years, I would be home this morning weeding
21! the tomatoces. If I believed that nuclear power production was
22! as clean and cheap as the nuclear industry tries to convince us
231 it is, I would probably have my garden sprinkler turned on and
24 my mind would be concentrating on how well the green peppers are
25

R

holding up to the heat; but, I feel that I have to be a bit

ALDEKSOr! REPORTING COMPANY, INC.
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subversive this morning. I know that the V. C. Summer

plant will affect my descendants for thousands of years, not
just us who like to flip a switch and have light in the middle
of the night from 1982 to the year 2012. During those thirty
years, my family will be receiving low level radiation from the
plant in addition to what nature and man have already blessed
us with.

Of course we live with the constant stress factor of
wondering if the accident will happen that will make everyone
decide nuclear power risks are not worth it.

Then there will be the cost of dealing with and
storing spent nuclear fuel and even the plant itself after it
becomes so radicactive it is no longer feasible to pay enough
people to run it.

My child and his children and their offsprings for
thousands of years will be paying for space and guardians for
something so deadly it should never have been allowed to exist.
It should never have become atoms for peace because something so
menacing in its possibilities can surely become toys for evil.

Tnat nuclear power production was ever allowed to
progress before a way to store the fuel was perfected is to me
a blatant disregard to reality and common sense.

Building a house without a bathroom would make its
inhabitants pretty uncomfortable. The johnny at V. C. Summer

will £ill up in ten years. Even if an efficient septic tank

ALDERSON REPORTING COMPANY. INC.
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is designed for storing radiocactive waste, the sewer lines will
involve hauling the radiocactive feces along the highways near
our coumunity.

In North Carolina a drunk driver got lost one night
with his load of radiocactive waste and was rescued by the
Highway Patrolman who stopped him for drunk driving. Something
we always hear is how much safer nuclear power is than driving
on our nation's highways. Almost everyone who drives has
chosen to do so, knowing the statistical risks he is taking.
Those of us living near the V. C. Summer plant would never
choose to absorb the risks we ourselves are subjected to and
even less would we choose toO pass onlthe risks to future people
who would get absclutely no benefits from the plant, but who
will pay dearly for ; few years of convenience for their
forebearers.

If ever there is a sir of the fathers which will be
visited on our children, this is it.

I have here a copy of our Petition that we at Cedar
Creek signed and circulated stressing our hopes that the plant
won't be allowed to go on line until the guestions con:erning
waste storage is answered satisfactorily. (Handing.)

(Submission referred to above is appended to this

transcript.]

JUDGE GROSSMAN: Thank you Ms. Bianchi.

Mr. Bianchi.

ALDERSON REPORTING COMPANY, INC.
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Route 1, Blythewood.

STATEMENT OF TRAVIS BIANCHI

MR. BIANCHI: My name is Travis Bianchi. I live at

Nuclear plant, which is shortly to go on line.

I live within sight of the V. C. Summer

I would like to state that the restriction from public

involvement in this hesring are typical of response to those of

us concerned to the dangers of nuclear power have met with for

the last several years.

Despite the fact that this plant will only opera

te

thirty years, yet produce tons of toxic radiocactive waste that

will exist for tens of thousands of years, public participation

is limited to a few minutes per person per half day of the

hearing.

Your attitude towards the residents surrounding the

V. C. Summer station is further given away by scheduling the

limited appearance public statements befcre the actual hearing

is even started.

presented.

What are we commenting on? No evidence has been

No witnesses have been called or cross examined.

It is obvious this simply provides an opportunity for the public

to let off steam while remaining as ineffectual as ever.

We

know that these statements will have nc impact on the licensing

of the V.

|

C. Summer station. That decision has already been made

behind closed doors without public input and despite public

concern.

ALDERSON REPORTING COMPANY, INC.
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The decision to license the V. C. Summers plant has
been made despite growing evidence that malfunctioning nuclear f
plants have the potential to cause many thousands of people tc
die horrible lingering deaths from radiaticon induced cancer, ;

l

despite increasing evidence that the constant flow of radioactive|
emissions given off by routinely operating nuclear plants are |
far more hazardous to human health than previously realized,

despite NRC records which indicate accident-fr:e operation of
a nuclear plant to be a most improbable goal, despite the i
increasing realization that in terms of human he. lth effect thore}
is no such thing as an insignificant radiation release, despite

inadequate incomplete and short-sighted evacuation planning

that will surely fail to remove all of the endangered populus

in case of an accident, despite the knowledge that a safe |
fool-proof system of storage of nuclear waste is yet to be
perfected, and, despite the fact that SCE&G will:>be storing high
level waste on-site for an undetermined length of time, despite
the Petitions bearing hundreds of names expressing concerns

for its potential to a human health disaster, despite the ;
irrevocable evidence that SCE&G does not need the extra electriciky

generated by its billion dollar cancer factory, despite its !

potential for rendering thousands of square miles, including

towns, farms and countryside uninhabitable and making the soil
unproductive for the rest of our lifetime; we know that you 5

intend to license the V.C. Summer plant.
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Our families feeds itself from the crops and animals ?
that we grow on our land. This plant presents a very real threaté
that might poison that land so we cannot live on it or from it. l
There are many families like curs near the V. C. § Jmer

plant. If that plant goes into operation, we will live in fear ;
,

for the next thirty vears that every day on our land might be ouri
last day, and then, for the rest of our lives, we will fear the ?
radiation seeping and leaking from that abandoned power plant. |
Why in the name of God are we being subjected to this? |

To run the all-electric a‘r-conditioned homes of Columbia and {
its suburbs? Or is it so that SCE&G can fatten its corporate ;
self?’ There is no way that a corporate executive making in '

excess of one hundred thousand dollars annual salary can empathize

with a man who plows the land his family has worked for over a

|
|
century, nor can a professional bureaucrat understand the
relationship that a man has with his land when he walks in the i
same furrows that his grandfather walked in and that he hopes
his grandchildren will one day walk in. |
Again, I ask you, why are we being subjected to this?
(Applause.) i
JUDGE GROSSMAN: Thank you, Mr. Bianchi. i
MR. BIANCHI: Thank you for listening.

JUDGE GROSSMAN: All right, I would like=-thank you,

ladies, and could the next three speakers take their places at

the table; Doug Rogers, Betty Gilbert and Mike Lowe?

ALDERSON REPORTING COMPANY, INC.
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Is there anyone else here who would like to make a
limited appearance statement who has not yet signed up with Mr.
Hamilton?

If there is anyone else, Mr. Hamilton is there and Ye
will take your name if you will speak to him. §

Mr. Rogers.

STATEMENT OF DOUG RCGERS

|

MR. ROGERS: Thank you, Mr. Chairman. |
My name is Doug Rogers. I live in the Bethel Community?

in Fairfield County about ten miles from the V. C. Summer Nucleari

plant.

I am here speaking for the members of Fairfield United

Action. Until three weeks ago, we expected to be a real part cf

these hearings. We wanted to force SCE&G officials to answer f
questions under ocath about this plant they built in our back yard?
and about whether they really knew how to run it, but, as you |
know, the Appeal Board said you were wrong to let us try to
protect ourselves and ordered you to throw us out.

SCE&G and the NRC staff asked that we be prevented
from demanding that SCE&G prove their ability to run this plant
safely or to get us out quickly if they failed. They said we
could protect our rights by speaking here today and telling you
what worries us, but we know better than that. The Appeal Board
admitted that these short opening statements don't really help ;

protect us. We can only really have a say about our health and
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safety as intervenors. This Board listened very ciosely to our g
reasons for not filing until March of this:year. You looked at
our ability to help examine these important health and safety
questions and at the ability of the cother parties tc protect us

|
and you let us in; but we see that there is scmething bigger

|
going on here than just this Board, this hearing, or this nuclear%
plant. The accident at Three-Mile Island unmasked nuclear power
and the nuclear industry for what they are; badly managed, ?
unsafe, dishonest and unprepared to handle accidents.
;

After the accident at Three-Mile Island, study after
study called for change. Promises were made for better |
regulations, closer attention to 3afety and more citizen f
involvement in licensing. ﬁ

Even Wall Street looked at nuclear power ahd said it'sé
a bad deal. Who is to blame? Should the blame utility official%
and let costs go through the ceiling? Should the public blame ;
utility officials who built more plants than they need? SCE&G 5
will have 59 percent more power than they need. SCE&G first |
thought that this one million dellar plant would cost a hundred
and ninety million. Blame the people responsible? Of course
not.

The nuclear industry, SCE&G, and their buddies, have

unleashed an army of lobbyist and public relations people to

spread the big lie. i

|
The problem of nuclear power, they tell us, is not that

|
|

ALDERSON REPORTING COMPANY. INC. |
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accidents like Three-Mile Island will happen. The problem of
nuclear power is not that it raises rates so high that we can't
pay them they teil us. The problem of nuclear power is not the
waste we don': know what to do with they tell us. The problem,
they tel’ us, is that citizens are saying no to having nuclear |
plants threatening their land, lives, and loved cnes. The probleq
is that citizens are using the few legal rights they have in a ;
system which is rigged against them from the beginning, and these;
sitizens are being heard.

The problem for SCE&G is that the fight of people in a
democracy to have some kind of say over their lives, their healthq
their safety might actually work, and SCE&G and their buddies
in the industry say this must not happen, if the people are
reall& heard, we‘will be out of b;siness, and so,; they feed ;
false information to our Congressman to get them to lean on |
NRC to speed up these hearings. They convince the NRC to propose%
new regulations which will make real citizen intervention
impossible and they get Fairfield United Action thrown out of
these hearings. They don't want us in this case because they
are afraid we can help ycu look at how this company is run.

SCE&G knows it cannot stand up under a close look.
They have even managed to have Mr. Bursey so I ted he cannot
put up a case on half his contentions and they have had us thrown
out, so despite this generous invitation of SCE&G and the NRC f

staff that we stand here and kid ourselves that these limited

ALDERSON REPORTING COMPANY, INC.
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] | Statements will make any difference. We will put our energies
2 ; elsewhere. We will not waste our energy here on ears ordered
3 | deaf by the A.neal Board. We will carry our anger and our
4 | legitimate fears to the people of South Carolina so that they
3 5 i can hear our message. ;
3 6 s We expect the original order of this Board admitting |
g 7 ; us to be upheld. When:-we:can.gquestion these people under ocath ?
g 8 i then we will participate. Until then, this mockery will not |
; 9 E mock us. This sham will not fool us.
; 10 ? Thank you. |
g " (Applause.) {
; 12 ; JUDGE GROSSMAN: Betty Gilbert. 5
g 13 | STATEMENT OF BETTY GILBERT ;
§ 14 MS. GILBERT: I am Betty Gilbert, 416.Mapie Street, |
:
:
; 16 I am going to be a little bit redundant but I am a ,
g 17 ; little bit concerned about Secretary Edward's statement about g
g 18 é subversive activities flaunting environmentalists activities and
g 19 f I just want to state that I am just a concerned citizen and I hav+
. 20 ; been concerned for about eight or nine years. ;
21 é When I first became concerned, it was very--you very
22 % seldom saw anything in the newspaper concerning any of the nuclea#
23 ; issues. I wanted to say that just in thic--these are not complet+
24 ; by any means, and just from the COLUMBIA RECORD, here is one on :
25 | May 24, 1981, and these are just clippings; "Workers find leak |

ALDERSON REPORTING COMPANY, INC.
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i
at nuclear plant" and that is at the Browns Ferry, which is=--uh,
February 23, Sava 1iah River planc, tritium leak--anoth:r
tritium leak in March at the Savannah River plant, and on
March lst, rcdent droppiags carrying radicactivities. Nothing
is too small to be ccncerned about now.

All of these clippings (indicating), these are the
things that the newspapers is showing that there is a concern
of the public.

I am not afraid of an explosion. That is whit they
have been--the private citizenry doesn't know what they are
talking about when they are afraid that the nuclear plaant will
explode. I am not afraid of that. I am afraid- of mechanical
error and human error. I am afraid that they will hurt the x
environment, the air we breathe and the water Qe drink and use.

I would like to read ﬁhis last clipping pretty much
in toto, from June 18th of this year, this states:

"NRC Consultant. Release of Uranium poses hazards,
Oak Ridge, Tennessee, UPI.

"The Department of Energy has confirmed that 11,270
pounds of radiocactive uranium was released accidentally in the
last twenty-one years from the government owned nuclear fuel
enrichment center.

"A Nuclear Regulatory Commission consultant says there |
is no doubt the release posed health hazards. "It will cause ;

some problems but the people affected probably will not be able

ALDERSON REPORTING COMPANY, INC.
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to link it back with the releases" says the consultant, Dr.
Rosa Lee Burkell of Toronto, Canada.

"The Department of Energy confirmed Wednesday that
the Qak Ridge Gaseous Diffusion Plant in QOak Ridge in East
Tennessee, where 53 workers were exposed to radiocactive mist
last month has accidentally released more than five and a half
tons of toxic uranium hexachloride gas into the air since the
facility opened in 1945.

"DOE spokesman, J.m Alexander, says the gas was
released from the 121 accidents at the facility, part of the
massive Atomic Energy Research and Development complex at Qak
Ridge National Laboratories. Despite Burkell's assertion that
there is no doubt the release posed health hazards, Alexander
insisted that it does not present any measurable health thzeats."j

Well, how can you measure health threats if you can't
prove the health threat is there? And DOE officials says they
do not believe the amount re.eased is unreason.ble considering
the complexity of the emission system and the number of years
involved. So I think that is a kind of a false assumption there .
in the first place.

I would like to throw in here that I have sat in a
Nuclear Regulatory Commission hearing and I have neard human lives!
discussed in the health benefit anaylsis.

This 121 accidents all involved the release of one

kilogram, 2.2 pounds or more. DOE officials who compiled the
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| | figures for reporters at the last month accident did not include
2 | any accidents in which there was less than that that was emitted.
3 | In the May 25th accident, 53 workers were expcsed to the toxic

4 uranium hydrochloride when a hose ruptured. An investigation

5 continues and officials dc not know how much material was lost.

6 I think that is a pretty bad indictment there also.

7i You really can't know what happens when an accident comes.

8 ? I think that that is the ~ind of thing that is such a
92 danger in any of the nuclear facilities. They could be little

10 minor things which can create hazards that nobody really knows |
1" the total effect of and ncbody can really prove what that total

12 affect will be. I know you can't see tritium when it is released

13 so how car you avoid it? If you can't see it to know it is

14 | present in the water, how can you avoid it?

300 TYH STREET, SW. , PEPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 5542345

15 Thank you.

16 JUDGE GROSSMAN: Thank you, Ms. Gilbert.

17 Mike Lowe.

18 STATEMENT OF MIKE LOWE

19 | MR. LOWE: Judge Grossman, members of the Board, my
20§ name is Michael Lowe. I am a Columbia resident at 2812 Brutton
21i Street and I spezk on behalf of the Palmetto Alliance of South
22f Carolina, a statewide safe energy organization.

23 E we feel like these hearings without the intervenor,

24 | Pairfield United Action, are nothing more than a conciliator™ |

25  gesture to the public. I feel like that unless you, the Board, or

ALDERSONM REFORTING COMPANY, INC.
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unless the State of South Carolina explo.es these contentions and |

these issues that Fairfield United Action has raised, that is
management capabi.ity. I have personal knowledge of the manage-

ment capabilities of South Carclina Electric & Gas. I worked

for them on a construction job for two years, as a crane operator,

from 1974 to 1976. The financial capability of this company to

handle an accident such as Three-Mile Island or to handle a

|
i

large repair job such as Florida Power & Light is now encountering

with steam generator repairs or with their Turkey Point three and

four units, unless you explore the emergency plan issues, which
I believe only Fairfield United Action has special knowledge g,
the record in this czse will remain incomplete.

r also feel that there is a travesty that the spent
fuel storage issue is not being explored in these hearings. To-
have that placed in a separate hearing is a very bad mistake that
the South Carolina Electric & Gas and the Atomic Safety and
Licensing Board will have to address some time in the next ten

years.

To build a plant that has a thirty-year lifetime with
only ten years storage capacicy, to build a plant that will be
number seventy-for~r in a line of nuclear plants trying to store
their spent fuel is absurd. Allied General Nuclear Services
officials in their most optimistic predictions say that that
plant will not be ready for operation, if it operates, or to

zccept spent fuel storage before 1990.

ALDERSON REPORTING COMPANY, INC.
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I believe you should carefully consider and take extra
efforts to appeal to your superiors and have thesé issues heard.

Thank you.

JUDGE GROSSMAN: Thank you, Mr. Lowe.

Thank you ladies and gentlemen and Mr. Rogers, I would
like to compliment Fairfield United for the high guality briefs
that they have submitted to the Appeal Board and the Commission.

The last speaker we have listed is Laura A. Bagwell.
Ms. Bagwell, please come forward.

STATEMENT OF LAURA A. BAGWELL

MS. BAGWELL: Thank you.

My name is Laura Bagwell. I live at 4813-B North Main
Street in Columbia, South Carolina. I don't have a prepared
speech to offer to you this morning, but I am uncomfortable here

and it is not because of that fact. I am uncomfortable because

there are ten nuclear facilities in this state under construction

or working right now and I live, you know, I think about what
would happen to my family. I have lived in this state all my
life and I love this state and I don't want to see it ruined.

I worked at the Cherokee Nuclear plant while it was
being constructed and I saw how things got put together. If we
could get off early, if it meant us not having to work until
9:30 at night which we did frequently, sure we would cut corners,

we would let in a load of dirt with roots and stumps which would

ALDERSON REPORTING COMPANY. INC.
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. go underneath a barrier for the sedimentation dam. We would use
2 bad debars--I am sure you know what that is--which had not been
’ { passed by quality ccntrol.
1
4
It scares me when I hear what has happened to the .
3 ’ pecple who live around Three-Mile Island and. The dairy farmers ,
. .
i | could no longer sell their milk to anybody. The pecple who grow
3 y | |
5 | grapes there, nobody will buy the grapes to make wine from them
3 . |
3 anymore. |
Z 9 |
§ | I am just scared. I don't want this here and I
Z 10 '
i | appreciate your letting me come and speak this morning. Thank
2o |
g 12
§ ! JUDGE GROSSMAN: Tha:k you, Ms. Bagwell.
= 13 , :
H ; (Applause.) %
2 14 ; i
S | Do we have anyone else who would like to make a :
15 | ;
§ ! limited appearance statement?
s 16 |
b (No response.) !
g 17 , el
= CUDGE GROSSMAN: All right, then that concludes limited
5 18 '
E appearances. We will proceed with the first, or the next item
19 '
§ on the agenda which is the panel put on by the Applicant and
20
| before that, we will take a ten-minute recess.
21 |
(Short recess.)
22
'nd Tike B. |
23
» |
1
25
‘ ALDERSON REPORTING COMPANY, INC.
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JUDGE GROSSMANl: The hearing is back in session.

Mr, Knotts, before we proceed, we have received a
communication from Fairfield United indicating that they have
been removed from the service list. Is there any reason why
you can't restore them to the service list until their appeals
are decided?

MR, KNOTTS: Mr. Chairman, by way of clarification, we
have been serving Fairfield United with all pleadings related to
their appeals and stay request before the Commission. What we
have not been doing is sending them routine licensing corres-
¢ ndence since they were dismissed, but in response to your
question, we will be happy to do so if that is what the Board
would like.

JUDGE GROSSMAN: All right, we would like it, and also
to submit to them the stuff that has been issued since June 5.

MR. KNOTTS: Fine.

JUDGE GROSSMAN: Thar'" you.

Before I swear the panel, was it your intention to
make an opening statement, Mr. Knotts, or do you intend to have
the panelists give a summary? I'm not sure what your procedure
is.

MR. EKNOTTS: Mr. Chairman, I would be prepared to give
an opening statement, but I don't want to consume that time
unnecessarily. The panelists are going to present an oral

summary and perhaps it would be more meaningful to have the

ALDERSON REPORTING COMPANY, INC.
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C2pw | | panelists give an oral summary rather than have me outline
2 % the whole case.
3 JUDGE GROSSMAN: That's fine. Would the panelists
“ ? please rise and raise your right hands?
3 5 Whereupon,
I 6! SHELTON S. ALEXANDER, PH.D.
g | ROBIN KEITH MCGUIRE, PH.D.
8 7] CHANG CHEN, PH.D.
3 PRADEEP TALWANI, PH.D.
3 ’ | were called as a panel of witnesses on behalf of the Applicant,
2 ‘: % and having been first duly sworn, were examined and testified
§ | as follows:
g : JUDGE GROSSMAN: Please be seated. Could you each
§ :: | give your full names and addresses for the court reporter,
; e ; beginning with the person on my left.
; E DR. TALWANI: My name is Pradeep Talwani, I am at the
; :5 é University of South Carolina. My home address is 201 Neorth
; l: | Nottingham Road, Columbia, South Carolina.
% ‘s ] JUDGE GROSSMAN: And could you spell that for the
é - reporter please? Your last name.
: " 51 DR. TALWANI: (Spelling) T-a=l-w-a=-n-i.
% JUDGE GROSSMAN: I'm sorry, your first name too,
- i please.
- ! Di. TALWANI: (Spelling) P-r-a-d-e-e-p.
% ; JUDGE GROSSMAN: Thank you, Dr. Talwani.
25f DR. CHEN: My name is Chang (C-h-a-n-g) Chen (C-h-e-n).

ALDERSON REPORTING COMPANY. INC.
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My home address is 906 Evergreen Drive, VWyomissing (w-y-o-m-i-s-s+
i-n-g) Pennsylvania.

DR. MCGUIRE: 4y name is Robin McGuire; M=-c=-G-u-i-r-e.
I live at 5255 Pine Ridge Rcad in Golden, Colorade.

DR. ALEXANDER: My name is Shelton S. Alexander, I'm
a Professor of Geophysics at Pennsylvania State University, and
I reside at 1161 Dorum (D=-o-r-u-m) Avenue, State Coilege, |
Pennsylvania.

JUDGE GROSSMAN: Thank you, gentlemen.

You may proceed.

MR. KNOTTS: Thank you. I may note for the record,
gentlemen, that the lead witness on the panel is Dr. Alexander
and unless you have a specific matter to address to a member
of the panel, Dr. Alexander will either respond or direct the :
response to a member of the panel.

JUDGE GROSSMAN: I think we ocught to establish the
ground rules now. We may, or any of the parties may, direct
questions to individual members --

MR. KNOTTS: Surely.

JUDGE GROSSMAN: (continuing) =-=- if anyone on the
panel has something in clarification or disagrees with what
is stated by another panelist, please make a further statement
and clarify the record or we will assume that everyone on the
panel agrees with the statement that has been made by the person

answering the question. So if you do have some gquest.nns about

ALDERSON REPORTING COMPANY, INC.
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the matters stated, please speak up at thac time or we will
assume that you agree with the matters statcd. Thank you.

MR. RNOTTS: Gentlemen on the panel, let me ask each
of you, has each of you prepared a statement of ,our educational
and professional qualifications for use in this proceeding?

DR. ALEXANDER: Yes.

DR. MCGUIRE: Yes, I have.

DR. CHEN: Yes.

DR. TALWANI: VYes.

MR. KNOTTS: I might note for the record, Mr. Chairman,
that these statements of qualifications were previously distri-
buted with my memorandum of transmittal dated May 28, 1981,

the qualifications of Drs. Alexander, McGuire and Chen'were

L'“appended to their pre-filed .ritten testimony. The qualifica-

tions o. Dr. Talwani were filed separately sirnce he did not
have pre-filed testimony and is being made available to respond
to gquestions.

Mr. Mahan will now hand each of you a copv of the
document and I will ask you to state fir the record whetier
that is a copy of the document you prepaced.

Dr. Alexander?

DR. ALEXANDER: VYes, it is.

MR. KNOTTS: Dr. McGuire?

DR. MCGUIRE: Yes, it is.

MR. KNOTTS: Dr. Chen?

ALDERSON REPORTING COMPANY,. INC.
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DR. CHEN: Yes.

MR. KNOTTS: Dr. Talwani?

DR. TALWANI:

Yes.

~3

S

MR. EKNOTTS: Now let me ask each of you in turn if

there are any corrections or additions to your statement of

qualifications which you wish to make. Dr. Alexander?

DR. ALEXANDER:

The first page, at the bottom, the second full para-

L&

Yes, there are a few of minor nature.

graph up, replace "In 1964" by "From 1963 to 1965" and append

at the end of that sentence "while on active duty”.

At the +oz »f the second page, third line down,
between "Geophysics" and "Program", to reau "Geco- aysics Graduate
Program". The next line, the parentheses after the word

"Coordinator™ should read "(1974 to 1377)" and strike "Present",

on the next line.

The next paragraph, insert right after "industries”,

"Teledyne Geotec, Incorporated” and in the very last line of

insert |

that paragraph, replace "Corporation" by "Research, Incorporated”,

so that it reads "Weston Geophysical Research, Incorporated."™

And on the last page, the sixth line up from the

bottom, make that read "National Academy of Sciences" rather than

"Science".

MR. RKNOTTS: Does that complete your corrections, Dr.

Alexander?

DR. ALEXANDER:

That completes my corrections.

ALDERSON REPORTING COMPANY, INC.
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MR. KNOTTS: Dr. McGuire, do you have corrections to
your statement of education and professional qualifications?

DR. MCGUIRE: Just several minor corrections.

At the end of the first paragraph, "13980" should read
"1981".

And on page two at the beginning of the first full
paragraph, "13980" should read "1981°".

Other than that, the statement is correct.

MR. KNOTTS: Thank you.

Dr. Chen, do you have corrections to your statement
of qualifications?

DR. CHEN: Yes, there is one numerical error on page
three.

JUDGElLINENBERGER: Could we go just a little bit
slower here please?

DR. CHEN: Certainly.

JUDGE LINENBERGZR: Now, where are we?

MR. KNOTTS: With Dr. Chen.

JUDGE LINENBERGER: Dr. Chen, fine.

DR. CHEN: There is a numerical error on page three,
in the middle of the second paragraph, "13,000 megawatts"™ should
be "130Q megawatts".

MR. KNOTTS: No further corrections, Dr. Chen?

DR. CHEN: No, that's it.

MR. KNOTTS: Dr. Talwani, are there any corrections to

ALDEPSON REPORTING COMPANY, INC.
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your statement of qualifications?

DR. TALWANI: No.

MR. KNOTTS: 1In the case of those who have made
corrections, is your statement as corrected -rue and correct?

DR. ALEXANDER: Yes, it is.

MR. KNOTTS: And Dr. Talwani, i yours true and correct
as ‘'t stands?

DR. TALWANI: Yes.

MR. KNOTTS: Does each of you wish to adopt your
statement of qualifications as part of your testimony in this
proceeding?

DR. ALEXANDER: Yes.

DR. MCGUIRE: VYes.

DR. CHEN: Yes.

DR. TALWANI: Yes.

MR. KNOTTS: Now let me ask Dr. Alexander, Dr. McGuire
and Dr. Chen, whether each of you have prepared written |
testimony for use in this proceeding.

DR. ALEXANDER: I have.

DR. MCGUIRE: Yes.

DR. CHEN: VYes.

MR. KNOTTS: 1Is the document which Mr. Mahan is now
handing you a copy of the testimony you prepared?

DR. ALEXANDER: Yes it is.

DR. MCGUIRE: Yes.

ALDERSON REPORTING COMPANY, INC.
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C8pw 1 DR. CHEN: VYes it is.
2 MR. KNOTTS: Now with reference to that document,
3 let me ask each of you in turn whether there are any corrections

4 or additions or updating which you wish to make in your written

5 testimony.

6 { Dr. Alexander?

7 | DR. ALEXANDER: Yes. Again, I have a few corrections.
8 The first appears on page 3 and it is a misspelling

9 in the statement of Contention A4(a), it should be "activity"”,
10 | aA=C=t=i=vei-t-y,

1 On page 4, in the middle of the page, the line which
12 ends-"in the Charleston area", 1 wish to replace the statement

13 "other than in" by "including™. And in that same paragraph,
14 there should be a parenthesis after "E" on the left hand side,
15 | "Apperdix E" should have a parenthesis such that everything

16 | after "Supplement No. l," starting with that parenthesis, should

17 | close with "Apmendix E®, so all of that refers back to the SER.

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

18 MR. KNOTTS: Thank you.

19 DR. ALEXANDER: Page 5, first line of the first full

20 i paragraph, Piedmont is spelled P-i-e=d-m-o-n-t.

21 % The very last line at the bottom, last two lines, it

22 ? should read "to the contention of Intervenor Bursey" as opposed
23 1 to "contention of the intervenor"”.

24 :' MR. KNOTTS: Thank you.

25 | DR. ALEXANDER: Page .2, the paragraph labeled (4),

i ALDERSON REPORTING COMPANY, iNC.
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four lines down, there is a typographical error, it should be
"surface", s-u-r-f-a-c-e, Two lines below that, propagating
should be spelled p=r-o-p-a-g-a-t-i-n-qg.

Page 14, the first full paragrach on the page, five
lines up, should be spelled "events". The bottom paragraph,
second line "occurrences” should ke singular, Becurrence”, to
read "on the occurrence of the 1886 Charleston earthquake."

And those are all my corrections.

MR. KNOTTS: Thank you, Dr. Alexander.

Dr. McGuire, do you have corrections to your pre-filed
testimony?

DR. MCGUIRE: I have none.

MR. KNOTTS: Dr. Chen, afe there corrections to your
pre-filed testimony?

DR. CHEN: No, sir.

MR. KNOTTS: All right. Dr. Alexander, as corrected,
is your pre-filed testimony truc and correct?

DR. ALEXANDER: VYes, it is.

MR. KNOTTS: And Dr. McGuire and Dr. Chen, is your
testimony true and correct?

DR. MCGUIRE: Yes.

DR. CHEN: VYes.

MR. RNOTTS: And does each of you wish to adopt your
written testimony as part of your testimony in this proceeding?

DR. ALEXANDER: Yes.

ALDERSON REPORTING COMPANY, INC.
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Clopw 1 ; DR. MCGUIRE: Yes.

r 3 DR. CHEN: Yes.

3 ) MR. KNOTTS: Thank you.

4 Before I ask these gentlemen, Your Honor, to summarize --
3 5 provide a brief oral summary of their written testimony, I would
3 6 ? now offer the pre-filed testimony and statements of gualifica=-
g 7 i tions and ask that it be bound into the transcript at this point
2 8 f as if read.
g 9 JUDGE GROSSMAN: Before we rule on that or ask for
§ 10 ; objections, I think it would be preferable to have them summarize
§ " their testimony first and then give the other parties a chance
g 12 | to object or to voir dire the testimony first.
g 13 ; _ Is there any objection to' that, Mr. XKnotts?
§ 14 MR. KNOTTS: I have no oiajection. '
§ 15 i JUDGE GROSSMAN: That way, they can center on =--
; 16 | MR. KNOTTS: I have no objection to voir dire before
g 17 % the testimony is put in.
; 18 | Gentlemen, would each of you proceed then to give us
g 19 | a brief summary of your pre-filed testimony, beginning with Dr.
20 Alexander.

21 ! DR. ALEXANDER: As I indicated, my name is Shelton

{

Alexander. I am employed by the Pennsylvania State University
as a Professor of Geophysics in the Geosciences Department. A

| statement of my personal qualifications and relevant experience

& ¥ 8 B

| is included in my complete testimony.
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JUDGE GROSSMAN: Excuse me. Let me ask the parties
what their preference is on that. They may want to object before
the summaries go in.

Mr. Bursey, do you have any preference on that?

MR. BURSEY: Your first suggest ..r. seeams to be a
reasonable one, hear the summaries and then determine i® w« want
the entire testimony read.

JUDGE GROSSMAN: Mr. Goldberg, what's your preference?

MR. GOLDBERG: I have no preference.

JUDGE GROSSMAN: Okay.

Mr. Bursey, let me point cut to you that you then have
to move to strike the summary if you find that objectionable,
but I'll give you the option of which you prefer. To let them
proceed with their summaries and then =--

MR. BURSEY: Yes.

JUDGE GROSSMAN: Okay. Proceed.

DR. ALEXANDER: To continue, I have been retained as a
consultant to South Carolina Electric & Gas Company since
October of 1980, to coordinate and integrate the site studies
concerned with the V. C. Summer Nuclear Station and Monticello
Reservoir.

The purpose of my testimony is, first, to summarize
briefly the results of our investigation and review of the
seismic activ.ty in the region in which the V. C. Summer facility

is located, and secondly, tc explain the grounds for my
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Cl2pw | | conclusion that this investigation and review is more than
|
Zi adequate to form a basis for evaluation of the potential seismic
33 hazard at the Summer site and the basis for Dr. Chen's conclusion

4§ with regard to the adequacy of the structural and equipment design
5 for such seismic activity.

6 I will begin by addressing first Contentions A4(a) and
7 | A4(b) raised by Mr. Bursey, an intervenor, and then I'll present
8 | a brief summary of our findings with regard to the three principal
9 | seismic issues: Reservoir induced seismicity; the Charleston

10 earthquake and the Wateree Creek fault.

“| First I will read the contention and then summarize

12 | briefly our response to that.

13 r Contention A4(a) originally is as follows, "The FSAR
14 | is inadequate with respect to the description of the seismic
15 | activity in the area of the Summer plant site. Then also, Mr.

16 | Bursey .ontends that a near-field magnitude of 5.3 should be
17 | used and that the Wateree Creek Fault poses new seismic

'85 considerations which must be resolved. The latter added

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

19 | subse yuent to the hearing in South Carolina.

20 ? I have reviewed the data presented in the FSAR, and
2‘; also other rclevant literature on the subject. My review of
22? seismicity and related geologic and tectonic issues included,
135 but was not limited to, the following documents: The FSAR
24; (Section 2.5); Woodward Clydes" report entitled "Review of

a3 |

Reservoir Induced Seismicity”; all of the technical reports by

ALDERSON REPORTIMG COMPANY, INC.
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Dr. Pradeep Talwani on reservoir-induced seismicity at

Monticellc Reservoir; journal articles and technical reports
describing seismicity and interpretations of earthquake

activity in the region including the Charleston area; the Safety
Evaluation Report for the Summer plant and its Supplement,
espacially Section 2.5 of that SER; Dr. Murphy's views discussed |
in Section 2.5.3, pages 2-24 through 2-26 and on page 2-31;
LSAS's review in Section 2.5.3 and in Appendix D; and finally

the USGS letter by Dr. Devine in Appendix E. The report

prepared under my supervision entitled "Supplemental Seismologi- |
cal Investigation - Virgil C. Summer Nuclear Station Unit 1 =~
December 138Q0" presents a detailed evaluation of all available
seismic information, except for the SER. which was issued '
subs;quéntly. I concluded that the literature search

éresented in the FSAR was thorough and my subsequent perusal

of other available reports and publications reveal2d no new data
that would alter the conclusions reached in the FSAR.

So, contrary to the contention of Intervenor Bursey,
the data presented in the PSAR and other referenced documents
provide a __re than adequate description of the seismic
activity in the area of the Summer plant site. The issues
concerning a magnitude 5.3 near-field event and the Wateree
Creek Fault will be discussed in a moment, but neither proposes (s
a seismic safety hazard to the V. C. Summer facility, based on

our detailed site specific evaluation.

ALDERSON REPORTING COMPANY, INC.
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Contention A4 (b) is the next and it is stated as
follows: "The plans for monitoring site specific seismicily
are inadequate, in that thev ~u rnot consider the seismic effect
of £illing the reservoir. Site seismicity should be monitored
for one year subsequent to £filling the reservoir and prior to
the granting of the operating license.”™ Later and now, Mr.
Bursey contends that monitoring should continue through 1983,
With regard to the monitoring, data from JSC, a
permanent seismographic station of the South Carolina seismic
network, which is loated 3.5 miles southeast of the plant,
provided initial information on the background seismicity :
prior to the filling of the reservoir. Then South Carolina
Electric & Gas installed a four station network which began
providing reliable information just prior to the filling of |
the reservoir. These data were supplemented with those obtained
by anywhera from 2 to 5 portable seismograph units deployed
in the epicentral area in the early months subsequent to
f£illing. And since July of 1978, additional information has
been obtained from six additional stations installed by the
U. S. Geological Survey; these additi.. 3l data ¢ nfirm that the
depths of the seismicity associated with the reservoir are
shallow; that is, less than three kilometers in depth and 98%
of all of the events that have occurred are less than two

kilometers in depth.

The detection threshold with this monitoring -- combined

ALDERSON REPORTING COMPANY, INC.
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monitoring network, is complete down to a very small magnitude
events, M, events approximately minus .6 are all detected should
they occur beneatn the plant. So in that sense, the record is
quite complete within the immediate vicinity of the reservoir
itself.

To date, the seismicity data at Monticello Reservoir
have been obtained for 3-~1/2 years subsequent to filling, 2-1/2
years longer than originally suggested by Intervenor Bursey.
After the initial spurt of activity following the filling of
the reservoir, January-February of '78, there has been a marke*
decrease in the activity level both in the total number of
recorded events, My greater than minus .6 magnitude, and in tbha
number of the larger amongst the events, microevents, 2 to 2.8
magnitude. These are small events by anyone's standards. And ‘
this pattern has continued. We of course are monitoring continu-
ously up to the present and this pattern has continued with the
small local episodes of activity, the most recent of which was
late March and early April with the largest magnitude of 2.4
approximately. But overall the rate of seismicity continues to
decline.

So, in over 3-1/2 years of monitoring the seismicity
at Monticello Reservoir, we have seen the pattern of induced
microearthquake activity, which is limited spatially to

shallow depths in the immediate vicinity of the reservoir; the

largest events are in the magnitude range 2.5 to 2.8 Mr,, waich are

ALDERSON REPORTING COMPANY, INC.



Clépw

300 TTH SyREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-23456

10

1

12

13 |

15

16
17 |

»~

14 |

1

& ¥ 8 B

small events, and there has been an overall decline in the
average activity rate with time following this initial peak of
activity. So in my opinion, the microseismicity observed at
Monticello Reservoir, although it is very interesting scienti-
fically, does not constitute a safety hazard to the V. C.

Summer Nuclear Station.

\
|

South Carolina Electric & Gas has committed to continue|
monitoring the seismic activity at Monticello Reservoir until |
the end of 1982, at which time an evaluation will be made in
conjunction with the NRC staff to determine if it should be ‘
continued. So I think that contention is adequately rebutted. .

Now I will proceed to discuss the three principal
seismic issues in turn, starting with an evaluation of the
reservolir induced seismicity.

I have been intimately involved in the evaluation of
tne reservoir-induced seismicity at Monticello Reservoir, and
2s I indicated earlier was responsible for the ccordination and
sreparation of the report entitled, "Supplemental Seismologic
Investigation - V, C. Summer Nuclear Station Unit 1 - December
1980".

Monticello Reservoir is unusual in that it is probably
one of the best documented cases of reservcir induced seismicity
in the world. Of approximately 11,000 reservoirs worldwide, only

about 45 have confirmed reservoir induced seismicity associated

with them and there are about 12 other questionable cases. Of

ALDERSON REPORTING COMPANY, INC.
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Cl7pw 1 | these that are confirmed, 30 are associated with macroseismic;
2 | that is, magnitude M, events greater than 3, and 15 events are
3 associated with microseismicity, M; less than 3. Monticello is
4 included in this latter microseismicity group, which is

5 characterized by small magnitude events. Now there are 59
6 reservoirs that have been constructed within the Piedmont
7 | Tectonic Province since 1891, and that's the land on wtich

8 Monticello is situated, 12 have experienced nearby seismic

9 | activity, two of which are unequivocably confirmed as reservoir

10 ; induced seismicity, that's Jocassee and Monticello itself.

11 | So with over 2133 reservoir years of data in the Piedmont Tectonic
12 Province, there has been no reservoir that has been associated

13 with a seismic event greetez than a Modified Mercalli Intensity
14 VI, which is appraximately an M, of 4.3 magnitude.

15 | JUDGE LINENBERGER: On this point, sir, you've used
16 . the term M; as well as M,. Would you distinguish between them
17 | please sir?

i8 DR. ALEXANDER: Yes. The M, goes back to the initial

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 564 2345

19 | definition by Richter of what a magnitude is in the first place

20 i and it represents a measurement relatively near to the source
21 ! and L really stands for local magnitude in that sense, and

22 ! typically it's measured either by taking the largest amplitude
23 f of the signature ground motion and calculating the =-- the

Z‘E magnitude scale itself is an arbitrary scale according to the
25;; definition, which is logarhythmic in nature. So one takes the

?1 ALDERSON REPORTING COMPANY, INC.
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logarhythm, base 10, of the ground amplitude maximum and that
is the definition of magnitude that is related to a standard
distance of measurement and a standard instrument. And with
more modern instruments evervthing is thén related back to the
equivalent M, definition.

A second way of determining it, which is calibrated
to this definition is the duration of ground motion, which is
related again to the size of the event M;, so there are these
ways of measuring local magnitude. The M,, so called, is the
definition made typically from observations at large distances

from the event itself. By large distances, we mean 3,00Q or

more Xilometers. And these scales, although they have not been |

totally matched in every setting, are approximately equivalent
to one another. ‘

JUDGE GROSSMAN: I'm sorry, you gave two figures now,
one of 6 and one of 4.4, was it? Could you tell me again which
magnitudes you were using for those comparable figures?

DR. ALEXANDER: Yes. We should distinguish between
intensity and magnitude =--

JUDGE GROSSMAN: Oh, you were using intensity, I'm

sorry. Okay, thank you. It was an intensity 6 and a magnitude

4.4?
DR. ALEXANDER: Correct. That's the match, the
association that we infer between those two such that intensity

6 would correspond approximately to a magnitude of 4.3.

ALDERSON REPORTING COMPANY, INC.
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JUDGE GROSSMAN: Okay. I assume Ly the way, when you
are discussing magnitudes in general, you're using local
magnitude ML.

DR. ALEXANDER: That's correct becaise that is what is
in fact measured with this local network.

Let's see, let me find my place here. So with over
2193 reservoir years of data in the Piedmont Tectonic Province,
no reservoir has been associated with a seismic event greater
than intensity 6 or approximately this magnitude, 4.3.

Also, of the reservoir induced seismic events globally,
there has been 10 reservoirs that have experienced nearby earth-
quakes with magnitudes greater than 5.0. LAnd of these 10, 8

are associated with known active faulting and the other two

have probable active faulting based on known local geology. There:

are no known or suspected capable faults near Monticello
Reservoir.

We also found that for all reservoir induced events
globally with ML greater than 5.0, the estimated source depth,
so-called focal depth, has been it least 5 kilometers or greater,
and in most cases it's greater than 14 kilometers. There is no
evidence of the effects of the reservoir or residual tectonic
stresses in this area to indicai: that there are likely to be
events of any size beneath this Monticello Reservoir. That is,
Monticello does not conform to the situation where magnitude of

5.0 or greater events have occurred.

ALDERSON REPORTING COMPANY, INC.
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C20pw [ As I stated earlier, Monticello Reservoir is one of

2 | the best documented cases of reservoir induced seismicity ar vhere
3 | in the world and.as a result, a significant amount of site specific
4 | data have been acquired which provide a good basis for under-
5 | standing the reservoir induced seismicity at Monticello. And
6 | our evaluation indicates that the observed induced seismici*y is |
7 | a result of superficial adjustments to the == to an altered stress;
8 | state caused by the reservoir impoundment and there is no e?idence;
9 | to suggest anything more than the microearthguake activity such |
10 | as we have experienced will occur there in the future. And based én
1 all our data, which includes a variety of lines of geophysical
12 | and seismological evidence, we infer that an ML equal to 4.0

13 | event is the upper bound for any future induced seismicity at

14 | +ais particular site. Also the preponderance of historical data

15 supports our detailed site study in that it's appropriate and I

REPORTEKS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

16 | suggests that it's appropriate to assign an upper bound with a

17 | maximum sized induced event. In particular, near-field ‘

18 | reservoir induced events larger than 5.0 should not be considered

300 TTH STREET, SW. |

19 | in this case, as they would imply an induced earthquake larger
20 | than the largest natural tectonic evant that is known to have

21 | occurred in this Province. !

‘ M, equals 4.5, which is the limit stated by the staff, {

22
2 | the NRC staff, in the SER, is a very conservative upper bound for
24 | reservoir induced seismicity anywhere in the Piedmont Te _onic

25

| Province because there is only one reservoir induced event, the

i ALDERSON REPORTING COMPANY. INC.
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Clark Hill event of 1374, that has been as large as ML equals

4.0, anu there is debate as to whether that event was in fact

induced.
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No reservoir as shallow as Monticello outside of an active
seismic zone has RIS as large as Mp eugals f.o.

Statistical estimates of ground accelerations at the
site made by Dr. McGuire, taking into account observed strong
motion data from the largest induced earhtquakes at Monticello
Reservoir, show that, in order to equal or exceed the design
accelerations an M; equals 4.5 event must be closer than 2 kilo-
meters to the plaat in any direction.

ML equals 5.0 must be closer than three kilcmeters
and My equals 5.5 event must be closer than four kilometers.

Inas much as all of the repnried reservoir induced eventsglobally
whose magnitudes are greater than .0 have storage depths greater
than five kilometers plus site specific data we have indicates
that events as large'a; Monticello would also be deeper than |
five kilcmeters, we conclude that an event of the size suggested
by Dr. Muprhy, that is an M, equals as large as 5.3, and later
that same figure suggested the University, that size event would
not adversely affect the facility.

Moreover, Dr. McGuire's calculated that the mean return
period for such an event as an M; equals 5.3 is approximately
five thousand years, which is of the same order as for natural
events, ecttonic events in the Piedmont Province.

As I indicated earlier, all induced events five or

greater have been associated with capable faults. And there

is none known or suspected in the vicimity of the Summer €f2_.ility. |

ALDERSCN REPORTING COMPANY, INC.
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That summarizes our findiags for the reservoir-induced case.

Now, I'll go t> the second seismic issue wnhich is
the Charleston Earthquake. And I have become familiar with
the studie: being conducted by the U. S. Geologic Survey on
the occurrence in 1886, the Charleston Earthquake.

Available cdata and literature regarding cause of the

earthquake have been thoroughly reviewed and probabilistic analy-

ses based on the three mos* prominent possible scenarios for
explaining the occurrerce of that earthquake have been made
for comparison to %“he current design parameters at the Summer
facility.

So from the extensive work carried out in recent years
by the U. S. Geologic Survey, evaluations of the most prominent
hypotheiss concerning the current sutdies and including the
probability of future occurrences and of historical records
of seismicity in the Charleston area, it's my opinion that there
is no observational evidence at this time to indicate that an
earthquake comparable to the 1996 event will reoccur at any
location other than in the Charlestcn vicinity. This, I might
note, is also the position of the U. S. Geoloygyic Survey, as
stated in Appendix E of the SER.

So the final seismic issue concerns the Wateree Creek
Fault. And subsequent to the impoundment of the reservoir and
the onset of induced activity, the U. S. Geological Survey con=

tracted the services of Dr. Donald T. Secor, Department of Geolo
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University of South Carolina, to conduct an intensive geoclogic

investigation of the general area surrounding the reservoir. |
And this area encompasses a much larger area than was originally
part of the detailed site investigation and part of the preliminary
safety evaluation report.

During the course of his investigation to date, Dr. |
Secor mapped some previously-unreccgnized fault within the Chapin ;
guadrangle whic he named he Wateree Creek Fault. I reviewecd |

Dr. Secor's findings thus far and have reached the following

conclusions. 5
One, substantial evidence exists indica*ing the presence;
of the Wateree Fault inche Chapin quadrangle as mapped by Dr. |
Secor. ?he fault has been traced northward to a point approxi- ;
matley two kilometers southeast of Peak; South Carolina. The
progress of the field work so far has not provided any obervation-
al evidence af the northward continuatica of the fault; although

significant efforts are being made to determine the limits,

the northern limits of this feature.

The theoretical northward projecticn of the fault ‘
apparently coincides or closely aligns with a topographic drainag#
feature west of Monticello Reservoir, and possible with general |
areal geophysical linear patterns. Dr. Secor and his consulting
geologists in addition, familiar with the site, 4Aid not believe

that these associations are sufficient evidence of faulting

to extend the northern limits of the faulty beyond where it's

ALDERSON REPORTING COMPANY, INC.
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been mapped by Dr. Secor.

But, regardless of whether the Wateree Failt is ultimately

found to extend to the vicinity of the reservoir, there is no
geologic evidence where it has been mapped to suggest it's a
capable fault, nor has there been any seismicity in the region
associated with it. And therefc.=, while we plan to follow

the progress of Dr. Secor's investigation closely as it continues,
there is no reason to believe based on the findings to date

that this feature is of concern to the safety of this facility.

SO, tc summarize, we have addressed the intervenor's

contentions and the three major seismic issues (reservo.ir induced

seism! .y, the Charleston earthquake and the Wateree Fault)
and find the design basis of the Virgil C. Summer Nuclear Station
is adequate so that noen of these issues causes a safety concern’
for the facility. That concludes my statements.

MR. KNOTTS: 1Is it appropriate at this time, Mr. Chair-
man, to -2new our offer of Dr. Alexander's testimony and ask
1t, along with his qualifications, be bound into t.e transcript
as if reacd?

JUDGE GROSSMAN:. Mr. Bursey, do you hcve any objections
or voir dire?

MR. BURSEY:  I-certainly have some-guestion of Dr.
Alexander. I think we need to-determine whether I want-him
to- go- over verbatim testimony or--

JUDGE GROSSMAN: Well, if it's cross-examination I

ALDERSON REPORTING COMPANY, INC.
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{
! ﬂ think it would be preferable to hold that until all of the panel |
2] hast giver. their summaries and that way you can address sometuiing
: f t? Dr. Alexander or anyone else, unless you have a different
‘ ; preference that you would ".ike made known to the Board now? ;
g : . MR. BURSEY: I a not sure if the other afiants are
g é f going to get into :he same issues that I wanted tn quastion %
§ 4 i Dr. Alexander on. We'll wait and see. I don't want to waive ;
e f
§ 8 } the reading of Dr. Alexander's testimony. 3
: . g JUDGE GROSSMAN: Well, the question is really do you
§ " é have iny objections to the offer of the testimony? That does %
§ L8 not mean that you can't cross-examine, but is there any objec-
g 12: tion to the admissibility of the testimony such as may be based
§ » on your questioning his qualifications and thererore disputing ;
2 4 L |
c | his expertise? |
g lsg MR. BURSEY: No, sir, I'm not questioning that. I ,
i ‘65 don't want to let the summary stand as his presentation, oral E
g L presentation before the Board. I believe I would want Dr. Alexand?r
; . to go over his testimony more thoroughly. |
3 " JUDGE GROSSMAN: Mr. Knotts? '
» f MR. KNOTTS: Mr. Chairman, I simply don't understand i
2'% that. The purpose of prefiled testimony is so that the time ;
22; of the Board and those that come to the hearing is not unneces- f
1' |
-l saily consumed by r2ading testimony which could have been read E
24§ prior to the hearings. It was filed on May 28th. l
25‘ The purpose of the pretial testimony is to expedite ;
. ALDERSON REPORTING COMPANY, INC. I
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L the proceedings and to make it easier for all parties. If Mr. :

2 é Bursey is readqy to conduct some questioning about Dr. Alexander'sé

3 g professional qualifications at this time, it's appropriate.

* | Otherwise, it seams to me that the testimony should be admitted |
§ S | and then, if Mr. Bursey had additional questions about his testimoﬁy
i 6 é then that would be appropriate. E
§ 7 6 JUDGE GROSSMAN: Do you have gquestions, Mr. Bursey, g
§ 8 { that go to the.admissibility of the testimony or do you merely :
-

: 4 f want to cross-examine so as to undermine the testimony, impeach 'i
§ 101 ie2 |
g " MR. BURSEY: What I want is I want the hearing to
g 2 ! a understandable to the public, and myself included. And ?
g 13 f Mr. Knotts' statement that the parties had the opportunity to i
é " i read him testimony is very limited. I'm the only party in the E
g 13 i room outside of the veople who have been paid to be here who
i 16 | has had an opportunity to read this. There are a lot of people
g i in the room, if they want to understand what's going on, if !
; 8 ; they want to see that the Board is being thorough, they're not |
§ 19 % going to be able to understand it. F
20 3 JUDGE GROSSMAN: Again, Mr. Bursey, the gquestion to you |
21? is whether you have objection to the admissibility of the testimon%
( 2 { or merely want to cross-examine. If you merely want to cross- %
23" examine, I think we will hold that until after all the panel |
2‘? has given their summary. If you have questions as to admissibilitg
el or want to establish some questions as to admissibility in the %
|
. ALDERSON REPORTING COMPANY, INC. |
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form of a voir dire examination, you may- orocceed with thatnow.

But it's my understanding from whatyou said that yocu
want to cross-examine on the testimony and I think that would
be held for later. 1Is that basically what youwant to do--cross-
examine?

MR. BURSEY: Yes.

JUDGE GROSSMAN: Okay. Fine. So let me ask you now
whether you have any objections to the admissibility and that
would be, for instance, on grounds of the experts not being
qualified to offer expert testimony. Do you have any such ques-
tions?

MR. BURSEY: No.

JUDGE GROSSMAN: Okay. Well then, we will admit Dr.
Alexander's testimony. |

MR. KNOTTS: A copy has been provided to the repcorter
for that purpose, Your Honor.

[Insert]

ALDERSCN REPORTING COMPANY, INC.



MAY 28 1981

TESTIMONY OF
SHELTOR §. ALEXAﬁEER‘ PH,D
SOUTH CAROLINA ELECTRIC & GAS COMPAY
BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

My name is Shelton S. Alexander. I am employed by the
Pennsylvania State University as a Professor in Gecophysics
in the Geosciences Derartment. A statement of my
professional qualifications and relevant experience is
attached hereto. Previous experience pertinent to the
geologic and tectonic se@;ing where the V. C. Summer
facility is located includes: (1) Familiarity with the
entire region gained from undergraduate studies at the
University of North Carclina leading to a B. S. degree in
geoloé;; (2) serving from May, 1976, to present as
principal seismolocgical consultant to Carolina Power and
Light Company with prirary responsibility tc direct the
monitoring and interpretation of seismic activity in the
vicinity of the Brunswick nuclear facility near Wilmington,
North Carolina, and at the Shearon Harris nuclear plant
site now under constructién near Raleigh, North Carclina;
(3) serving preiodi;;lly from July, 1978, to present as
consultant to the Tennessee Valley Authority to assist in
the evaluation of seismic design criteria for the Sequoyah,
Watts Bar and Bellefonte nuclear plants, in particular the
"Southern Appalachian Tectonic Study" which characterizes

the regional tectonic and geclogic setting of a large area



of the southeastern United States extending east of the
Appalachians and including part of South Carolina; and (4)
serving as seismological consultant for the Virginia
Electric Power Company's seismic monitoring of their
pumped-storage hydroelectric facility being constructed in
Bath County, Virginia. 1In addition I have for several
years been actively involved in seismic monitoring and
seismic sgafety evaluation of particular nuclear power plant
sites in the northeastern United States.

I have been retained as a Consultant to South Carolina
Electric & Gas Company since Octcker, 1980, to coordinate
and integrate the seismic studies concerned with the V. C.
Summef Nuclear Station and Menticello Reservoir. In this
capacity I have reviewed all of the submittals to the
Nuclear Regulatory Commission by South Carclina Electric &
Gas regarding ceismic issues and have personnally
supervised the preparation of the document entitled
"Supplemental Seismological Investigation - Virgil C.
Summer Nuclear Station Unit 1 - December 1980" as well as
wubsequent presentations involving the findings of that
investigation.

The purpose of my testimony is, first, to summarize
briefly the results of our investigation and review of the

seismic activity in the region in which the V. C. Summer



facility is located, particularly the reservoir-induced
earthquakes that have occurred beneath and in the immediate
vicinity of Monticello Reserveir; and, second, to explain
briefly the basis for my conclusion that this investigation
and review is adequate and indeed comprehensive to describe
and provide a basis for evaluation of the potential seismic
hazard at the Summer site and the basis for Dr. Chen's
conclusicn that a hypothetical local magnitude ML-S.B

near field event will have nc adverse effect on the V. C.
Summer Nuclear Station's structural and equipment design.

I will begin by addressing contentions A4(a) and A4(b)
raised by Mr. Bursey, an intervenor, and then present a
briet’;ummary of our findings concerning the three
priqgipal seismic issues: Reservoir induced seismicity;

the Charleston earthgquake, and the Wateree Ceek'fault.

Contention A4(a)

The FSAR is inadecuate with respect to the description

of seismic acitvity in the .rea of the Sumue = plant site.

S—

Also, Mr. Bursey contends that a near-field magnitude of

5.3 shoula be used, and that the Water [sic] Creek Fault
pPoses new seismic co'.siderations which must be resolved.
The description of seismic activity that covld affect

the area of the plant site consists of two parts: (1) The




seismic effects that would ke observed at the site caused
by earthquakes in the surrounding region, and (2) effects
that would be cbserved as the result of reservoir-induced
seismicity in the immediate vicinity of the plant.

I have reviewed the data presented in the FSAR, and
also other relevant literature on the subject. !y review
of seismicity and related geolcgic and tectonic issues
included (kut was not limited to) the follcwing documents:
PSAR (Secticrn 2.5); chdwgrd Clydes' "Review of Reservoir
Induced Seismicity®; all technical reports by Dr. Pradeep
Talwani on reservoir-induced seismicity at Monticello
Reservoir; journal articles and technical reports
descr{;ing seismicity and interpretations of earthguake
activity in the region othef than in the Charleston area;
and the Safety Evaluation Report (SER) fnar the.Summe: plant
and its Supplement No. 1 (especially Section 2.5); Dr.
Murphy's views discussed in Section 2.5.3 (pages 2-24
through 2-26 and 2-31); LASL's review in Section 2.5.3 and
Appendix D; aid the USGS letter by Dr. Pevine in Appendix
E. The report prepared under my supervis’'»n entitled
"Supplemental Seismologizal Investigaticn - Virgil C.
Summer Nuclear Statiun Unit 1 Decemkter 1980" presents a
detailed evaluaticn of all available seismic information,

except for the SER, whicn was issued subsequently. I



concluded that the literature search presented in the FSAR
was thorough and my subsequent perusal of other availakle
reports and publications revealed no new data that would
alter the conclusions reached in the FSAR.

The largest earthguake in the Peidmont Tectonic
Province was the Union County earthquake of January 1,
1913, located 35 miles (55 km) northwest of the site. For
design purposes, this Modified Mercalli Intensity VII
earthouake is taken to reg;esent the largest event that
could occur at the plant site. The estimated accelerations
for such an earthquake are then used to define a safe
shutdown earthquake (SSE). The anticipated ground mction
at thé;site because of a repeat of the 1886 Cﬁarleston
earthquake would cause a lower acceleration than the Union
County earthquake, but the duration of shakin§ wouid be
longer. The estimated accelerations for the Charleston
event are used to define the operating basis earthguake
(OBE). No other earthquakes in trna Piedment Tectonic
Province have been larger'than the Union County earthguake.

Thus, I conclud;rthat the data presented in the FSAR
and the other referenced documents prrvide an adeguate and
complete description cf seismic activity in the area of the
Summer plant site, contrary to the contention of the

intervenor. The issues raised concerning a magnitude 5.3



near-field event and the Wateree Crecek fault are addressed
later in my testimony. Neither poses a seismic safety
hazard tc the V. C. Summer facility, based on our detailed

site specific evalvation.

Contention A4 (b)

The plans for monitoring site seismicity are
inadecuate, in that they do not consider the seismic effect
of filling the reservoir. .Site seismicity should ke
monitored for one year subsequent to filling the reservoir
and prior to the granting of the operating license. Mr.

Bursey now contends that monitoring should continue through
S

1983.”

Monticello Reservoir is one of the rare early exarples
where‘seismic instrumentation was deployed prior to
irpoundment to cbkserve any seismic activity caused by
filling the reservoir. Data from JSC (a permanent
seismographic station of the South Carolina seismic
network) located 3.5 miles southeast of the plant, provided
information cn the background seismicity prior to filling.
South Carolina Electric & Gas's four station network began
providing reliable information just prior to £filling the
reservoir. The configuraticn of the Scuth Carolina

Electric & Gas network was adequate for obtaining accurate



epicentral locations in the reservoir area and those
recordings together with observations from JSC indicated
that the Induced activity was occurring at shallow depths.

These data were supplemented with those obtained by
deploying 2-5 portable seismographs in the epicentral area
(in February-March, and July-September, 1978). Since July,
1978, additional infcrmation has been cobtained from six new
stations installed by the U. S. Geological Survey; these
additional data confirm Eagt the depths are shallow (<3 km, .
with 98% of the events <2 km). _

Thus, instead of the plans for monitoring the induced
seismicity being inadequate, they are more than adequate to
charaékerize the seismic activity associated with the
filliﬁg of Monticello Reservoir.

To date, seismicity data at Monticello Reservoir have
been obtained for 3 1/2 years subsegquent to filling, 2 1/2
years longer than originally 5. ~ested by intervenor
Bursey. After the initial spurt of activity following the
filling cf the reservoir (January-?ebruary, 1978), there
has been a marke d:;rease in the activity level koth in

total number of recorded events (magnitude M, >-0.6) and

L
in the number of the larger(2.0<b&‘g2.8) events. There

have been several brief flurries of activity in 1978 and

1979; however, since then there has been a continual



decline in the average activity rate. Alsoc there has been
no spatial growth laterally or in depth of the induced
seismicity subsequent to the initial period of activity.

Thus, in over 3 1/2 years of monitoring the seismicity
at Monticello Reservoir, we have seen a pattern of induced
microearthguake activity, which is limited spatially to
shallow depths in the immediate vicinity of Monticello
Reservoir; the largest events are in the magnitude range
2.S$MLS 2.8 and there ha’g been an overall decline in
activity with time following the initial peak. Thus, in my
opinion, the microseismicity at Monticello Reservoir,
though very interesting scientifically, doces not constitute
a saf;ty hazard to the Virgil C. Summer Nuclear Staticn.

South Carolina Electric & Gas has committed to continue
monitoring the seismic activity at Monticello Reservoir
until the end of 1982, at which time an evaluation will be
made in conjunction with the NRC staff to determine if it
should be continued. Such evaluation will be based on the
activity up to that time and the potential significance of
the data which might be obtained through continued

monitering.



Evaluation - Reservoir Induced Seismicity

I have been intimately involved in the evalvation of
the reservoir-induced seismicity at Monticello Reservoir,
and was responsible for coordination and preparation of the
report entitled, "Supplemental Seismolcgic Investigation =
Virgil C. Summer Nuclear Station Unit 1 - December 19807,
prepared for South Carclina Electric & Gas Company.

Reservoir induced seismicity (RIS) is a relatively,
recently recognized phencmenon and cuantitative evaluations
are limited'by iack of d§§a in most instances. Meonticello
Reservoir is unusua. in that it is probably one of the
best-documented cases in RIS in the world. Of the
approximately 11,000 reservoirs worldwide, only 45 have
configmed RIS associated with them; there are 12 other
guestionable cases. Of thcse confirmed, 30 are associated
with macroseismicity (MLZB.O) and LS are associated with
microseismicity (ML<:3.0): Monticello is included in the
latter (microseismicity) group that is characterized by
small magnitude events. Of the 59 reservoirs constructed
within the Piedmont Tectonic Province since 1891, 12 have
experienced nearby‘:;ismic activity, two of which are
confirmed as RIS (Jocassee and Monticello). With over
2,193 reserveoir/years of data in the Piedmont Tectonic
Province, no reservoir has been asscciated with a seismic

event greater than Modified Mercalli Ihtensity (MMI) VI or



approximately Mb = 4,3, Except for the single event of
this size, the 1974 Clark Hill earthquake, which in fact
may not have been reser..ir induced, all other events are
less than M, = 4.0.

Also, of the RIS events worldwide, 10 reservoirs have
experienced nearby earthquakes with magnitudes MI. 25.0.

Of these 10, 8 are associated with known active faulting
and the other 2 have prcbable active faults based on known
local geclogy. There are no knewn or suspected capaktle
faults near Monticelo Reservoir.

We also found that for all RIS events with MLaS.O,
the estimated focal depths have been at a minimum of 5 km,
and ig/most cases greater than 10 km. The microseismicity
at Monticello Reservoir has been very shallow (98% of
events < 2 kﬁ, and all events < 3 km).. Over three years of
monitoring has shown that the ﬁicroseismicity is not
increasing in depth.

As previously stated, Monticello Reservoir is one of
the best-documented cases'of RIS in the world, and
consequently a significant amount of site-specific data
have been acquired which provides a good basis for
understanding the RIS at Monticello Reservoir. Our

evaluation indicates that the observed RIS is the result of

superficial adjustments to the altered stress field caused

10



by reservoir impoundment, and that there is no evidence

that suggests anything rore than micro-earthguake activity

will occur there in the future. Based on all the observed

data, M o= 4.0 is ocur estimated upper bound for RIS at

Monticello. The most irmportant arguments which support the

estimated maximum RIS event of ML = 4.0 at Mecnticello

Reservoir are:

(1)

(2)

The seismicity igguced by Monticello Resrevoir is
shallow ( <3 km) and closely associated with the
peripheries of shallow plutonic rock bodies of
limited size (~ 1-2 km), where there is a highly
variable, heterogenecus stress field and
heterogenecus rock properties, both of which limit
potential seismic source dimensions, hence maximum
magnitude.

Because of the spatial scale (dimensions) of
lateral and vertical heterogeneities in dev.iatoric
stress and in heterogenous physical properties of
the bedroc£~£eneath the reservoir, there are only
small pontential seismic source areas (of <1

kmz) for fault movement during any single

ceismic event.
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(3) The overall rate of seismicity is declining,
suggesting that the stored elastic strain being
relieved through the cccurrence of shallow
seismicity is not being replenished.

(4) The evaluation has revealed that the effects of

the reservoir impoundment are very limited in

spatial extent (laterally as well as vertically)
with a stress barrier surfce beneath the active
seismicity; this/parrie: will prevent a fault from
propogating through it from above or below. This
limits the maximum vertical fault dimension (hence
magnitude) at shallow depths and prevents a deeper
fault from reaching the surface. The occurrence
of shallow seismicity under these conditions is

highly unlikely to increase the probability of a

larger tectonic event (Intensity VII) occurring

beneath the site.

The preponderance of Historical data supports tlre
findings from our extremely detailed site specific
evaluation of RIS at Monticello Reservoir that it is
appropriate to assign an upper bound for the maximum RIS

event. From these historical data, the conclusions are:

12



(1) Nearfield RIS events of M 2 5.0 should not be
considered in the Virgil C. Summer evaluation .s
this would imply an induced earthcuake larger than
the maximum tectonic earthguake known to have
occurred in the Piedmont Tectonic Province.

(2) ML = 4.5 is a very conservative upper bound for
RIS anywhere in the Piedmont Tectonic Province
because only one RIS event (Clark Hill - 1974) has
been larger than/ﬁn = 4.0 and it may not have
been an induced event.

(3) No reservoir as shallow as Monticello outside of

an active seismic zone has RIS as large as M, =

L
- 4.0.

Statistical estimates of ground accelerations at the
site made by Dr. McGuire, taking into account observed
strong moticn data from the largest induced earthquakes at
Monticello Reservoir, reveal that, in order to egual or
exceed the design acreler#tions aMm = 4.5 event must ke
closer than 2 km, a‘;L = 5.0 must be close; than 3 km,
and a ML = 5.5 must be closer than 4 km. Inasmuch as all
reported reservoir induced events with ML 25.0 have

reported source depths greater than 5 km and site specific

data indicates that an event that large at Monticello would

13



also be deeper than 5 km, our conclusion is that an event-
of the size suggested by Dr. Murpéy (ML = 5.3) and later
by intervenor Bursey would not adversely affect the Summer
facility.

Moreover, Dr. McGuire has calculated, under very
conservative assumptions, that the mean return period for
such an event (ML = 5.3) (which would be well beneath the
plant site as just discussed) is approximately 5,000 years,
which is of the same order.as that for tectonic events in
the Piedmont Tectonic Precvince. Also, all previous ML =
5.0 RIS evrts have been associated with capable faults, and
none is known or suspected in the vicinity of the Summer

/

facility. In his testimony, Dr. Chen will address the

response cf the facility to .these postulated nearfield

events.

Evaluation - Charleston Earthquake (1886)

I have beccme familia: with the studies being conducted
by USGS Jon the occurrences of the 1886 Charleston earth-
guake. The likelihcod of occurrence c¢f another event such
as the 1886 Charleston earthguake was considered, and the
questicn of its possible impact upon the Virgil C. Summer
Nuclez: Station depends upon the tectonic mechanism(s) that

caused che event to occur. Avalilable data and litcrature



regarding the geologic cause of the earthquake have teen
thoroughly reviewed and probabilistic analyses based upon
the three most prominent possikle scenarios that have been
proposed to explain the Charleston event were made for
comparison to the current design parameters at the Summer

facility.

The three major hypotheses which have been revicwed

(a) Stress amplificas;on at the margins of mafic or
ultramafic plutons; 7
(b) Reactivation of steep basement faults of diverse
orientation and age of developmeﬁt;
(c) Reactivation of a master decollement, either by
active thursting or by gravity-induced backslip.
Each has certain weaknesses, but none of these
hypotheses can be ruled out, although there is little or no
observational evidence in support of widespread reacti-
vation of a master decollement ((c) abkove). It is
concluded that the cause of the Charleston earthguake is

e

still not known.

Probability studies in terms of return period for each
of these iypotheses have been performed. From these
studies it was determined that the siesmic design basis for

tectonic earthquakes is adegquate regardless of which of the

15




three hypotheses is used to explain the distribution of
geismic activity in tectonic provinces in the eastern
United States.

Prom: The extensive work done by USGS; evaluations of
the most prominent hypcotheses; the probabilities of future
occurrences; and the historical record cf seismicity in the
Charleston area; it is my opinion that there is no
observational evidence to indicate that an earthgquake
comparable to the 1886 evsgt will reoccur in any location
except for the Charleston vicinity. A reoccurrence of such
an event in the Charleston area will not generate ground

motions that exceed the Sumirer design basis.
7’

-
s

Evaluation - Wateree Creek Fault

Subsequent tb the impoundment of Mcnticello Reservoir
and the ensuing increase in local seismic activity, the
United States Geological Survey (USGS) contracted the
services of Ur. Donald T.VSecor, Jr., Department of
Geology, University of South Carolina, to conduct an
intensive geclogic investigation of the general area
surrounding th=2 reservoir. The purpose uvf the investi-
gation is to provide additional detailed geologic
information which. it is hoped, will provide a better

understanding of the causes of the cbserved spatial

16




variations in the local seismicity at Monticello

Reservoir. This geologic investigation encompasses an area
considerably keyond the area investigated by the South
Carolina Electric & Gas Company during Preliminary Safety
Analysis Report studies. The investigation, as presently

conceived, consists of the following tasks:

(1) Geologic field mapping of the Jenkinsville,
Chapin, Pomaria,/gnd Little Mountain 7 1,”. minute
guadrangles.

(2) Extensive study of fracture orientations within
the four quadrancgles.

(53 Magnetometer survey of diabase dikes witl in the

aforementiored four gquadrancles.

The investigation was initiated in March, 1980, and is
scheduled to be cumpleted in February, 1982, The first
technical report of the progress of the investication was
submitted on September 30; 1980. The report, "Geological
Studies in an Area ;} Induced S=ismicity at Monticello
Reservoir, South Carclina," by Donald T. Secor, Jr.,
Principal Investigator, contains a description of the work

accomplished, findings, and tentative conclusiocns. Dr.

Secor has emphasized that the conclusions presented in his

17




report are tentative and subject to revision during

progress of the investigation.

During the course of the investig tion to date, Dr.

Secor has mappred a previcusly unrecognized fault within the

Chapin gquadrangle which he has named the Wateree Creek

Fault.

I have reviewed the findings by Dr. Secor to date and

have reached the following conclusions:

(1)

(2)

p
Substantial evidence exists indicating the

presence cf the Wateree Creek Fault in the Chapin
quadrﬁpgle as presently mapped by Dr. Seccr. The
fault has been traced nothward to a point
approximately two kiiometers southeast of Peak,
South Carclina. The progress of the field work to
date has nct provided any cobservational evidence
of northward continuation of the fault, although
intensive efforts to resolve the limits of the
fault have been éiven a high priority by Dr.
Seccr.

A thecretical northward projection of the fault
apparently coincides or closely aligns with a
topographic drainage feature west of Mcenticello

Reservoir, and possibly with general areal

18



geophysical linear patterns. Dr. Secor and
consulting geclogists familiar with the site
geoclogy do not kelieve these associations to be
sufficient evidence of faulting to extend the
northern limit of the fault beyond the
ncrthernmost control point prresently mapped.

(3) The scope of Dr. Secor's present investigation is

thorough and comprehensive, and it is highly

probable that hig.intensive efforts to define the
northernmost extent of the fault will produce
conclusive field evidence on whether the fault
continues acrcss the Broad River toward Monticello

Reservoir.

(4) Regardless of whether the Wateree Creek fault is
ultimately found to extend to the vicinity of
Monticello Reservoir, there is no geolcgic
evidence where it has kteen mapped to suggest that
it is a capable fault nor has there Leen any
seismicity associated with it. Therefore, while
we plan to‘;ollow the progress of Dr. Secor's
investigation very closely, there is noc reascn to
believe, based on the findings to date, that this
feature is of concern to the safety of the Summer

facility.
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In summary, then, we have addressed the intervenor's
contenticns and the three major seismic issues (reservoir
induced seismicity, the Charleston earthguake, and the
Wateree Creek fault) and find that the design basis of the
Virgil C. Summer Nuclear Station is adequate so that none

of these issues causes a safety concern for the facility.

20



Appendix A

MAY 28 1961

PRCFESSICNAL QUALIFICATIONS

SEELTON S. ALEXANDER

My narme is Shelton S. Alexander. I am emplcyed by the
Pennsylvania State University (PSU) as a Professor of
Georhysics in the Ceosciences Department. I have heen
ermployed by PSU since 1965, working as koth a professor and
ccordinator of graduate programs. o

I ecarned ry B.S. degree in Géology at the University of
North Carolina in 1956; my Letters of Completion
(Geophysics) fror Sorkonne, University of Paris in 1957; my
M.S. degree in Geophysics from the California Institute of.
Technology in 195¢; and my Ph.D. decree in Geophysics from
the California Institute of Teckneology in 1963.

From 1958 to 1961, I was a Research Assistant at the
Seismrolocical Lakoratories at the California Institute of
Technology.

From 1962 to 1963, I was a Research and Ccnsultant
Seisrolccist for United Electrodynamics in California and
Virginia. I performed consulting work in the areca of
seismolocy.

In 1964, I taucht Ceorhysics as an Asscciate Prcfessor
at the Air Force Institute of Technology in Ohic.

From 1965 to the prescnt, I have been employed by the

Penncylvania State University in the following capacities:

i
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Associate Professor of Geophysics (1965-1972); Director of
Seismic Observatory (1968-Present); Professor of Gecphysics
(1972-Present); Chairman, Gecphysics Program (1971~
Present); and Graduate Pro~rams Coordinator (1974~
Present).

I have served as a consultant in seismolcgy to the
following industries: Carolina Power & Licht Company;
COMSAT; Empire State Electric Energy Research Corporation;
Niagra Mchawk Power Compagy; Tennessee Valley Authority:
Virginia Electric Power CAmpany; and Weston Geophysical

Corporatioen.

Since Cctober 1980, I have served as consultant to
South Eazolina Electric & Gas Company, to cocrdinate and
integrate the seismic studies concerned with the Virgil C.
Sumrer Nuclear Station and Monticelle Reservoir.

My professicnal society memkerships include: American
Geophysical Union (past Vice-President and President,
Seismology Section); Seismological Scciety of America (past
Vice-Chairman and Chairma;, Eastern Section); Society of
Exploraticn Geophysics; Royal Astronomical Society; and the
American Association for the Advancement of Science.

I have also participated in or been a delegate to the
following organizations: National Academy of Sciences,

National Research Council Committee on Seisrology; National



Academy of Sciences, Cormittee on Intcrnational
Participation (alternate principal delegate to IUGG/IASPEI,
Peru, 1973); Chairman, Cormittee cn Travel Crant Awards for
IUGG/IASPEI Meetinc 1973; Secretary, 1973 Annual lMeeting
Cormittee, General Chairman, 1974 and 1975 Annual Meeting
Cormittee ; Project Ketch Subcommittec, Goverrcr's Advisory
Committee cn Atomic Energy Developmeng‘and Radiation
Contrcl (PA); Solid Earth Sciences Long Range Planning
Committee (PSU); Advisory Panel to President's Science
Advisor and NSF on Earthquake Predicticn and Hazard
Mitigation; Advisory Panel to DOD on Threshold Test-Ban
Treaty; Gecdynamics Committee, AGU; Earth Dynamics Adviscry
Subcomrittee, NASA (Chairman, Panel on Earth Peformaticn
and Earthquake Prediction); Chairman, IASPEI, Committee on
Digital Seismometry; Member, National Academy of Science,
Space Science Ecard (Committee on Earth Science and
Committee on Data Manacerent and Ccmputation).

I have been an author or cc-ﬁutbcr of approximately 60
ecientific publications, plus numerous research repcrts on

grants and projects.
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MR. KNOTTS: Dr. McGuire, would you proceed to give
us a brief summary of your testimony. Excuse me. Mr. Goldberg, ;
did you have any objections or voir dire?

MR. GOLDBERG: No, sir.

MR. KNOTTS: I'm sorry.

JUDGE GROSSMAN: Yes, you may proceed.

DR. MCGUIRE: My name is Robin McGuire. I am employed
by the firm of Ertec Rocky Mountain, Incnrporated, spelled
E-r-t-e-c. I have worked as a consultant to South Carolina
Electric & Gas since June of 1980, to conduct investigations
associates with Virgil C. Summer Nuclear Station.

These investigations have been in the area of estimation
of ground motion characteristics associated with hypothesized
reservoir-induced earthquakes and in the area of calculation

of probabilities of occurrence of various levels of ground motion

at the nuclear station reaulting from both reservoir-induced

earthquakes and tectonic-induced earthquakes.

The result of those investigations has been already
summarized by Dr. Alexander and are accurately reported in all
the submittals to the hearing and in the record asscciated with ,

the Virgil C. Summer Nuclear Station over the last year.

MR. KNOTTS: Thank you, Dr. McGuire. Mr. Chairman,
at this time I would move the admission of Dr. McGuire's testimon
which he has already adop»ted as his testimony and the statements

of his qualifications and ask that it be bocund into the transcrip

IR SN T
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as if read.

JUDGE GROSSMAN: Mr. Bursey?

MR. BURSEY: I have no questions of Dr. McGuire's
professional capability but I would like to ask if he's appearing
as a consultant and has your firm been registered as a consultant?

DR. MCGUIRE: Yes, it has. |

MR. BURSEY: And you were delegated by your firm
to appear today, or were you retained personal’y?

DR. MCGUIRE: I'm not paid directly by South Carolina

Electric & Gas; I'm paid through my firm.

MR. BURSEY: And are you paid--is your salary continqen#
on your appearance here? l

DR. MCGUIRE: No.

MR. BURSEY: Okay. That's all.

JUDGE GROSSMAN: Does that conclude your voir dire?

MR. BURSEY: Yes, sir.

JUDGE GROSSMAN: Do yo1 have any objections to the

admissibility of his testimony?

MR. BURSEY: No.

JUDGE GROSSMAN: Mr. Goldberg?

MR. GOLDBERG: No.

JUDGE GROSSMAN: The State of South Carolina?
MR. FINKLEA: No.

JUDGE GROSSMAN: Admitted.

{Insert]

ALDERSON REPORTING COMPANY, INC. |
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TESTIMONY OF

ROBIN KEITH MCGUIRE, PH.D.

SOUTH CAROLINA ELECTRIC & GAS COMPANY

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

My name is ".obin Keith McGuire. I am employed by the
firm of Ertec Rocky Mountain, Inc., as a Senior Engineer.
A copy of my statement of professional qualifications =1
affiliations is attar ied hereto. I have worked as a con-
sultant to South Carolina Electric & Gas Company since
June, 1980, with the purpose of conducting seismic investi-
gations for the Virgil C. Summer Nuclear Station and
Monticello Reservoir. For these facilities, I have
conducted studies in the following areas:

1. Estimation of ground motion characteristics
associated with hypothesized reservoir-induced
earthquakes.

2. Calculation of probabilities 2f occurrence
associated with various levels of ground shaking at
the nuclear station resulting from reservoir-
induced earthquakes.

3. Calculation .+ probabkilities of occurrence
associated with various leve.is of ground shaking at
the nuclear station resulting from tectonic

earthquakes.
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All of my work was professionally and accurately
performed, and the conclusions I reached have been

accurately reflected in the materials filed with the NRC by

SCE&G.



APPENDIX A

PROFESSIONAL QUALIFICATIONS

ROBIN KEITH MCGUIRE

My name is Robin Keith McGuire. I am Director -
Decision Analysis for Ertec Rocky Mountain, Inc. I am
responsible for the development and application of methods
cf decision theory to optimize planning, investment, and
cperations decisions in the energy and mining field. I
apply methods of risk analysis for projects in geotechnical
and earthquake engineering. I have been employed by Ertec
Rocky Mountain, Inc. since 1980.

In 1968, I earned an S.B. Degree in Civil Engineering
from Massachusetts Institute of Technology. I received my
M.S. Degree in Structﬁral Engineering from the University
of California, Berkeley in 1969, and in.1974 received my
Ph.D. in Structural Engineering from Massachusetts .
Institute of Technology.

From 1974 to 1979, I worked for U.S. Geological Survey
in Golden, Colcradeo, Branch of Earthcuake Hazards. I was
invelved in developing probabilistic methods to determine
optimum design of structures for seismic loads, and
applying these methods to areas in the United States for
the purpose ¢f recommending seismic design reguirements for
buildings, dams and power plants. Research there included

determining which professional and statistical



uncertainties tainties are most important in the context of
seismic risk assesswment, and determining the relative
importance of various earth science technologies (e.g.,
earthquake prediction and grcund motion estimaticn) for
reducing the monetary and life loss during future
earthgquakes.

From 1979 to 1980, I was employed by Dames & Moore of
Denver, Colorado. My position there required the appli-
cation of seismic risk analysis methcds to engineering
facilities, including nuclear power plants and commercial
facilities, located throughout the cocuntry, as well as the
development 2~4 application of formal decision analysis
meghodoloqy :0 evaluate social, economi&, and environmental
impacts of alternate engineering design of facilities. I
also investigated and used geostatistics for making ore
reserve estimates and mining development decisicns in the
mineral explcraticn field.

I am a merber of the follcwing professional associ-
ations: Technical Council cn Lifeline Earthguake
Engineering of American Society of Civil Engineers; Seismic
Risk Committee of Earthquake Engineering Research
Institute; Seismc logical Society of America; Chi Epsilen
(National Civil Engineering Honorary Fraternity); Tau Beta

Pi (National Engineering Honorary Fraternity); and Sigma Xi



(National Scientific Society). I am a Registered
Professional Engineer in Colorado and Massachusetts. The
Research Award for Foreign Specialists was awarded to me by
the Science and Technolegy Acency of Japan, allowing three

months research at Public Works Research Institute in Tokyo

in 1977.
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L MR, KNOTTS: Dr. Cicn. would you give us a brief statemeb:

2 | of your testimony? !

3 DR. CHEN: My name is Chang Chen. I am the Section |
) |

4 Manager of Specialty Structures, Power Division, Gilbest/Common=-

5 waelth Companies. I have been a Gilbert/Commonwealth employee

6 | since 1969, and participated in the design work of Virgil C.

7 Summers Nuclear Station intermittently since the beginning.

8 | My testimony is related to the effect of reservoir-

9 | induced seismicity on the structural and equipment design of '

10 Virgil C. Summer Nuclear Station. As discussed in Dr. Shelton

1 Alexander's testimony, the estimate! max .num seismic event that

12 might be induced by the Monticello Reservoir is of local magnitude

13 ML equals 4.0. For an average stress drop of twenty-five bas:

14 | over the fault plane and source distance of 2.0 kilometer;,

15 | the Brune model and random vibration theory give a zero period !

16

acceleraticon value of .l4g which is less than the safe shutdown

17 earthquake value. Thus, for such an avent, there is no adverse

18 effect on the structural and equipment design.

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2545

‘9; At the instance of ACRS and the NRC 3tafi, we were
20‘ asked to address certaion hypothetical seismic events larger

than that which we had demonstrated to be the maximum reservoir-

|
|
1
induced seismicity. The effect of the reservoir-induced seismicidy

|
i

22
23 | with hypothetical local magnitude My, equals 4.5 to 5.3 on the
24 | structural and equipment design was investigated.

25

The built-in conservatism can be used to demonstrate

i ALDERSON REPORTING COMPANY. INC.
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adequacy of plant design. After taking into account the more !

realistic ZPA value in combination with the statistical studies,

we can conclude that hypothe'tical local magnitude My equals }
5.3 near field event has no adverse effect on the Virgil C.
Summer Nuclear Station structural and equipment design.

MR. KNOTTS: Thank you, Dr. Chen. Mr. Chairman, we
renew our motion to have Dr. Chen's prefiled testimony along
with his statement of educational and professional gqualifications
received in evidence and bound in the transcript as if read.

JUDGE GROSSMAN: Mr. Bursey, any objections or voir

dire?

MR. BURSEY: I don't have any objection to Mr. Chen's
professional capabilities. I would like to ask a few more questidns
, |
VOIR DIRE EXAMINATION
MR. BURSEY: Do you work for Gilbert/Commonwealth?

DR. CHEN: Yes, sir.

MR. BURSEY: And what does Gilbert/Commonwealth do?

though. -
DR. CHEN: We are consulting engineers special zing i
in designing power plants. |
MR. BURSEY: Specializing in? |
DR. CHEN: In designirg power plants. i
MR. BURSEY: And you helped preo=re the earlier reports
and they are about the initial estimates of anticipated seismic i

activities?

ALDERSON REPORTING COMPANY, INC.




dl2da

300 TTH STREET, SW. , REPOKTERS BUILDING, WASHINGTON, D C. 20024 (202) 654 2345

10
1
12
13
14
15

16

17

]

> 139

DR. CHEN: You mean the siesmology reports?

MR. BURSEY: Well, the ones that are in the FSAR,
the original projections for seismicity?

DR. CHEN: No.

MR. BURSEY: I don't have any questions about his
professional capabilities. Again, I don't know if his summary
is sufficient for understanding by the public to--

JUDGE GROSSMAN: You can clear that up on cross-examina-
tion. Mr. Goldberg?

MR. GOLDBERG: No objection.

JUDGE GROSSMAN: The State of South Carplina?

MR. FINKLEA: Jo.

JUDGE GROSSMAN: Admitted.

[Insert]

ALDERSON REPORTING COMPANY, INC.
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TESTIMONY OF

CHANG CHEN, PH.D.

SOUTH CAROLINA ELECTRIC & GAS COMPANY

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

My name is Chang Chen. I am the Section Manager of
Specialty Structures, Power Divisicn, Gilbkert/Commonwealth
Companies (G/C). A statement of my professicnal qualifi-
cations is attached hereto (Appendix A). I have been a G/C
employee since 1969, and participated in the design work of
V. C. Summer Nuclear Station intermittently since the
beginninq. I am knowledgeable of V. C. Summer FSAR
Sections 2.5.2.9, 2.5.2.10, Q.S.?.ll, 3.6.2.3.1, 3.7, 3.8,
3.9.1.2, and 3.10. I also prepared Appendix X of the
Supplemental Seismclogical "nvestigation of V. C. Summer
Nuclear Station Unit 1, Docket No. 50/395, December 1980.

My testimony is related to the effect of reserveir
induced seismicity (RIS). on the structural and equipment

design of V. C. Summer Muclear Station. As discussed in

Dr. Shelton Alexander's testimony, the maximum seismic

event that michkt be induced by the Monticello Reservoir is
of local magnitude HL-4.O. For an averace stress drop of
25 bars over the fault plane and source distance of 2.0 km,

the Brune model and random vibraticn theory give a zero



pericd acceleration (ZPA) value of .l4g which is less than
the safe shutdown earthcuake (SSE) value. Thus, for such
an event, there is no adverse effect cin the structural and
equipment desicn.

At the instance of ACRS and the NRC Staff, we were
asked to address certain hyrothetical seismic events larger
than that which we had demonstrated to ke the maximum
reservoir induced seismicity. The effect of reservoir
induced seismicity with hypothetical local magnitude
ML-4.5 to 5.3 on the structural and equipment design was
investigated. The near field sar+.iguake ML-S.B has a ZP2
value of 0.22¢ which is higher than the SSE value.
Howevei, the built-in ;onservatism can be used to
demonstrate the adequacy of plant design. The plant design
used 2% structural damping and the NRC Regulatory Guide
1.61 allows 7% damping. The comparison of 0.22g
hypothetical near field response spectrum at 7% damping
with the V. C. Summer SSE spectrum at 2% damping indicates
that the SSE spectrum is not exceeded in the frequency
region of dominant modes of most seismic Categery I
structures. The SSE spectra would te exceeded in the
frequency region higher than about 9 Hz. Fowever, among
all the geismic Category I s%ructures, only the Interior

Concrete Structure (ICS) of the Reactor Building has



dominant frecuency higher than 9 Hz. Thus, the ICS was
investigated in detail. .

The original ICS design used a single time history, of
which the calculated response spectrum envelopes the SSE
spectrum, as input. To identify the margin provided by the
envelope process, 36 time histories were used in the
investigation. The spectrum of each of the 3€ time
histories matches the 0.22g hypothetical near field
spectrum at 7% damping in the mean. The 36 time histories
were used as input, one at a time, to the ICS in the
dynamic analysis. Thirty-six sets of floor response
spectra were calculated and the mean values were ob*-ined.
The comparison cf the V. C. Summer SSE floor respcnse
spectra and the mean value hypothetical near field flcor
response spectra at the same ecuipment darping value
indicated that the SSE €loor response spectra exceeded the
hypothetical near field floor response spectra in almost
every frequency region, especially by a large margin in the
resonance regicn. The SSE flocor response spectra were
exceeded only in the 20 to 30 Hz region by a small amount.
We assessed the design margin of the relatively rigid
essential ecuipment required for ccld shutdewn and
concluded that it is more thgn sufficient to cover the

small deviation observed. Thus, we can conclude that the



’

hypothetical local magnitude ML-S.3 near field event has

no adverse effect on the V. C. Summer Nuclear Station

structural and equipment design.



APPENDIX A

PROFESSICONAL QUALIFICATIONS

CHANG CHEN

My uamg is Chang Chen. I am Section Manacger of
Specialty Structures, Power Division, Gilbert/Commonwealth
Companies (G/C). I have been an employee of G/C since
1969, working in the area of earthquake engineering,
structural dynamics, structural design of nuclear and
fossil power plants.

I earned my B.S. degree in Civil Eagineering at Cheng
Kung University in 1962, my M.S. degree in Civil
Engineering at Duke University in 1965, and my Ph.D. degree
in Engineering t!lechanics at The Pénnsylvania State
University in 1969. I am a Registered Professicnal
Engineer in the Commonwealth of Pennsylvania. I was a
committee member of the American Sociecty of Civil Engineers
(ASCE) Seismic Task Group in 1976. I am a ccmmittee member
of the Institute of Electrica. and Electronics Engineers,
Inc. (IEEE) Working Group 2.5 on the Seismic Qualification
of Electric Equipment, and a committee member of the
American Society of lMechanical Engineers (ASME) Working
Group on Shells.

From 1963 to 1969, I taught Mechanics and performed
research work in Structural Mechanics at Duke University

and The Pennsylvania State University.



In 1969, I joined G/C Structural Department. From 1969
to 1972, I developed computer programs for seismic analyses
of structurec and piping systems. I performed seismic
resistant dasigns of nuclear power plants in the United
States and Japan. I also performed aircraft resistant
design review of prestressed concrete containment
structures.

In 1973, T acted as a consultant to the Atomic Power
Department of Taiwan Power Company for the seismic
resistant design of nuclear power plants. From 1972 to
1974, I performed seismic resistant design of pressurized
water reactor (PWR) plants and high temperature gas-cocled
reactor (H™GP) plants in the United States, Japan, and
Korea. I also designed the low=-tuned or f£lexible turkine
pedestal, pipe whip restraints of high energy lines;
participated in the seismolcgy study, standard nucle-r
plant design, and the preparation of ecuipment seismic
qualification specificat..cn.

From 1974 to 1978, as supervisor of Structural
Mechanics, I supervised the following work: nuclear and
fossil plant stress analysis and design, seismic resistant
design of PWR and boiling water reactor (BWR) structures
and equipment, missile protection design, pipe whip
restraint design, compartment pressurization design, jet

impingerent design, finite element stress analysis and



thermal stress analysis of reinforced concrete structures,
and aircraft impact resistant Zlesign using soft shell
concepts for Bakbcock-Brown-Boveri Reaktor GmbH (BﬁR) of
Germany. I also worked on the shrinkage and creep of
rrestressed concrete, effect of coarse aggregates on the
crack propagation of concrete structures, behavior of
concrete structures under multiaxial stresses. I performed
the platform and cold water pipe analysis of the ccean
thermal energy conversion system (OTEC) under random wave
and current effects.

From 1978 to 1979, as a Supervising Stractural
Engineer, I was responsible for technical supervision and
personnel administration in the area of structuraz
mechanics and computer applicat.on. I was also the manager
of Rraftwerk Union (KWU) project for the seismic design
review of the« Q;;K;G-Mwe PWF power plants in Iran, and
for providinc technical suppert to the KWU Engineering
Department. I also supervised the BWR plant MARK III
system safety relief valve discharge (SRVD) and loss of
coolart accident (LOCA) related hydrodynamic and structural
analyses.

From 1979 to present, as the Section Manger of
Specialty Structures, I bave been responsible for technical

supervision and personnel administration of the continuing

services of all operating nuclear ‘ower plants, computer



applications, applied research and special projects. I am
also the ranager of the TVA project for design review of
Browns Ferry Nuclear Plant MARK I long term torus'integrity
program. I participated in the study of reservoir induced
seismicity, and evaluated its effect on structural and

eguipment design.
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' ' MR. KNOTTS: Dr. Talwani, you have not presented prefilea
’ testimony. Could you briefly tell us what your role has been |
' in connection with this seismic review? 5
"1 DR. TALWAWI: I teach and do research at the University
3 . of South Carolina. I've been doing researchin the area of reser-
i ’ T voir-induced seismicity and earthquake prediction since about |
g 7 | 1974 on contract from the U. S. Geological Survey and National
§ "1 Science Foundation.
% y Since 1979 I have also got a research grant from SCE&G
g w to monitor the seismicity of Monticello Reservoir. I have served |
i 4 as a consultant to SCE&G in preparation to apply to NRC and |
g » to appdir in these hearings.
s 'MR. KNOTTS: Thank you, Dr. Talwani. At this time
g ‘4; I would renew our motion that Dr. Talwani'sc statement of educa-;
| e tional and professional qualifications be received into evidence
i - and gound into the transcript as if read. i
g " ] JUDGE GROSSMAN: Mr. Bursey?
E - MR. BURSEY: If Dr. Talwani's presence here, since i
§ ‘9; we don't have any prefiled testimony for him, is to respond :
- during cross-examination to specific points that might come E
2l§ up, I'm not sure what-- E
22 | |
: MR. KNOTTS: That's correct. 1
; ;
- | VOIR DIRE EXAMINATION E
24; MR. BURSEY: Dr. Talwani, you said you received a
25? research grant from SCE&G? :
i | |
i ALDERSON REPORTING COMPANMY, INC. |
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DR. TALWANI: Yes.

MR. BURSEY: What was that for?

DR. TALWANI: We monitored the seismic activity and
submitted quarterly reports indicating where the earthquakes

had taken place and attempted to give the location and the nature

| of seismic activity quarterly.

MR. BURSEY: And when did that begin?

DR. TALWANI: In January 1979.

MR. BURSEY: Is that concluded?

DR. TALWANI: No, it's continuing.

MR. BURSEY: Are you presetly a consultant for SCE&G?

DR. TALWANI: This is a contract for the university

| which we submit these reports but I'm also consultant in the

oreparation of reports and so on and questicns to NRC.

MR. BURSEY: And were you involved in the original
estimates of seismic activity of the FSAR?

DR. TALWANI: No, I was not.

JUDGE GROSSMAN: Mr. Goldberg?

MR. GOLDBERG: No objections.

JUDGE GROSSMAN: South Carolina?

MR. FINKLEA: No.

JUDGE GROSSMAN: Admitted.

[Insert]

ALDERSON REPORTI!NC COMPANY, INC.
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PROFESSIONAL QUALIFICATICNS

PRADEEP TALWANI

My name is Pradecp ‘alwani. My business address is
Geology Department. University of South Carolina, Columbia,
South Carolina 29208. I am employed by the University of

South Carolina as an Associate Professor in the Geclogy

—

Department.

I was graduated (first class first) from the Indian
School of Mines, Dhanbad, India, in 1962 with a Master of
Science in Applied Geophysics. From 1962 to 1968, I worked
for the 0il and Natural Gas Commission, India in Gravity-

Magnetic survey parties--teing the Party Chief from 1965 to
1968.

I joined Stanford University in 1968 and was gr;duated
from there in 1973 with a Doctor of Philosphy in
Geophysics.

From September 1973 until Aﬂgust 1977, I was employed
by the University of South Carolina as an Assistant
Professor. I was promoted to the rank of Associate
Professor in August 1977.

During my stay at the University of South Carolina I
have been actively engaged in several research projects.
Since 1974, I have been engaged in obtaining the
seismic velocity structure of South Carolina in order to

better understand the seismicity of the state.



Another area of regearch that I have been engaged in
(since summer 1974) is reservoir induced seismicity (RIS).
I have studied RIS at Ciark Hill reservoir, Lakes Keowee
and Jocassee, and for the past four years Monticello
Reservoir. Besides monitoring the seismicity my effort has
been to try and understand it. I have presented my work at
national mectinq; of the American Geophysical Union and
Seismological Society of Americ37 At-;hcse meetings I have
also chaired sessions on RIS andfearthquake prediction=-—
another area of research I have been engaged in since
197S.

I have been a consultant to South Carcl.na Electric &
Jse Company since 1978 in the analysis and study of RIS aé
Monticello Reservoir, and have provided periodic repdrts'on
the seismic activity at the Virgil C. Summer Nucléaé
Station working under a grant provided to the University of
Scuth Carcolina by Sout: Carolina Ilectric & Gas Company.

I am a member of the American Georhysical Union,
Seismological Society of America, Society of Exploration
Gecphysicists, American Association for the Advancement of
Science, etc. My research work has been puklished in the
Journal ~f Gecphysical Research, Bulletin of Seismological
Society of America, Earthquake Notes, Professicnal paper

(en the Charlestcen earthquake) of the U. S. Geological



Survey, Physics of Earth and Planetary Sciences,
Engineering Geology, Tectonophysics, etc. I have reviewed
rescarch proposals for NSF, NASA, and U. S. Geological

Survey. I have reviewed rescarch papers fir several

journals.

7%
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I JUDGE GROSSMAN: At this point ME: Bursey may proceed
2 | with the cross-examination.

3 MR. KNOTTS: Mr. Chairman, there are some exhibits

4 | that are associated with the testimony of these gentlemen and

5 may be helpful from the standpoint of Mr. Bursey's cross-examina-
6 | tion and the Board's questions if we proceed with those first,

7 | but I have no objection to any manner cf proceeding.

8 ! JUDGE GROSSMAN: Could you indicate to me again what
9 the parties have done with regard to the exhibits? i
10 MR. KNOTTS: We designated in our memorandum of trans-
11 | mittal submitted May 28, 1981, a number of exhibits beginning

12 at page five; the exhibits arz listed.

13 ! And the exhibits associated specifically with these-~-

14 | "or the FSAR would encompass virtually all of the erhibits. The

REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 23456

15 exhibits associated with these witnesses would be those noted
16 as £, g, h and I on page six in my memordndum of transmittal.
17 JUDGE GROSSMAN: Have the parties stipulated the admiss-

18 | inility of the exhibits?

|
|

19 MR. KNOTTS: We had an oral agreement over *h: telephone

300 TTH STREET, SW._,

20 f a little more than a week ago, Mr. Chairman. We have memorialized|

in principle.

21 it in writiag. I think Mr. Bursey does not feel that he has
A |
22 had enocugh time to look at the written version of it. So at {
\ | |
23‘ least for this morning we are proceeding without benefit of ;
a
2‘{ a signed stipulation; although I think we still have an aqreementg
! !
i
!

ALDERSON REPORTING COMPANY, INC.
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1 MR. BURSEY: This morning Mr. Knotts handed me the

2 | written stipuiation and I do need more time to better understand

3 exactly what it is being stipulated to, not as to the authenticity!

1

4 of the documents. I don't have any doubt that they were authentic%
5 But as to the manner in which they are entered into the record, %
6 : I'm not sure hcw the stipulation affects that and if you'd like ;
7 | to go into that now, we could do so ‘and clarify that matter, !
3 or wait and allow me to consult with other people and what_ it
9 means to proceed without the stipulation.

10 MR. KNOTTS: Would it help if I explained the nature of

1" the effect of the stipulation and provided copies to the Board

12 so that if Mr. Bursey has aay questions, he can have the comfort
13 | at least of knowing that the Board has looked at what we've
14 | arafted?

15 JUDGE GROSSMAN: Mr. Knotts, you made an offer of

REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

16 the exhibits and the Board would 1like to act on that as quickly |

17 as possible. We are close to the lunch hour now and I think

«H STREET, S W.

18 it would be advisable if you got together with other counsel

19 | and mr. Bursey and decided where we are or where you are as

¥

- far as the exhibits go and then we can rule on your offer after
21 wnch, taking into account what Mr.Bursey and the other parties |

|
22y ha to say with regard to your offer. |
23; So we will recess until 1:30 at this point and we
2‘; will resume and discuss as the first order of business the exhibi%s
25 | that you have to offer. |

ALDERSON REPORTING COMPANY. INC. |
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[Lunch recess.) E
JAFTERNOON SESSION

1:35 p.m.@

JUDGE GROSSMAN: The evidentiary hearing is back in |
session. We had a recess with an offer pending of four exhibits
by applicant and the proposed stipulation offered by staff and
applicants to Mr. Bursey with regqard to these exhibits and all
other exhibits to be offered by staff and applicant.

Mr. Bursey, have you perused the stipulation and do |
you intend to sign that stipulation cor agree to?

MR. BURSEY: No, sir, I would prefer not to sign it.

JUDGE GROSSMAN: Okay. I take it then you would like

to object or not object to each exhibit as it is offered, is

that your position, sir?

MR. BURSEY: Yes. i
JUDGE GROSSMAN: Fine, Now, with regard to the four
exhibits that have just been offered, have you seen these exhibits
before?

MR. BURSEY: Yes.

JUDGE GROSSMAN: When did you receive them, by the

way?

MR. BURSEY: I'm not sure. The service date is early
March, or May 28th, as Mr. Knotts' pointing out to me. They
came recently ina box of materials that I had gotten on the

date of the service and they have recently come into ..y possession

|
1

|
'
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dlada

300 7TH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

-, Y . »

10
1"
12
13
14
15
16
17

~

8 B8

& B

e s

AR T

but I have seen them.

JUDGE GROSSMAN: Okay. Are you familiar with these
documents?

MR. BURSEY: Briefly.

JUDGE GROSSMAN: Well, let me ask you, Mr. Knotts,
whether you're offering these documents through any witness
here?

MR. KNOTTS: I am prepared to do that. To set the
record straight, each of these documents that are before us
now which were for preldiminary purposes listed as items £, g,

h and i in the May 28th memorandum, were provided to Mr. Bursey
as issued.

In addition, I understand that each of these documents
was provided to Mr. Bursey on or abcut May 28th or perhaps the

next day. So he's got them not once, but twice.

Dr. Alexand-"r, you note in your testimony that a supple

mental seismologic investigation was prepared and was submitted
to the Nuclear Regqulatory Commission in December of 1980. Do
you have a copy of that document before you?

DR. ALEXANDER: Yes, I do.

MR._ KNOTTS: Is that the document the preparation cf
which you supervised?

DR. ALEXANDER: VYes, it is.

MR. KNOTTS: And was it prepared and submitted for

NRC review?

ALDERSON REPORTING COMPANY, INC.

CENEanE
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DR. ALEXANDER: VYes, it was.
MR. KNOTTS: I will note, Mr. Chairman, that the documen#
which [ have reference to was previously submitted ta the Board |
and the parties as the document listed as item f in our May
28th designation of exhibits.

We would, for the sake of the order of the numbering,
like to have this document marked as Applicent's Exhibit 1,

if that wouldn't cause confusion.

|

JUDGE GROSSMAN: So marked. |
[Applicant's Exhibit No. 1
was marked for identificaL
tion.]

MR. KNOTTS: Three copies of the exhibi? have been duly

provid: 1 to the court reporter, Mr. Chairman, and we now offer

it into evidence.

JUDGE GROSSMAN: Mr. Bursey, do you have any objections
to the offer of this document?

MR. BURSEY: Document f£f is being referred to now as?

JUDGE GROSSMAN: Applicant's Exhibit 1.

MR. BURSEY: And, Dr. Alexander, you assisted in the

preparation of this entire document?

DR. ALEXANDER: Yes.
MR. BURSEY: And the supplement?
DR. ALEXANDER: We haven't gotten to the supplement

yet.

ALDERSON REPORTING CTOMPANY, INC.
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MR. BURSEY: I beg your vardon. I beg your pardcen.
You did assist in the preparation of this entire bock and you
can answer gquestions relevant therein?

DR. ALEXANDER: Yes, I assisted in the preparation
of this document and either myself or members of the panel would
be prepared to respond to specific contents, but I have in fact--
I did in fact participate in the preparation of the entire documen

and have reviewed each part of it in the course of its preparation

PRS- - S—

MR. BURSEY: And now, yocur expertise is in the geologic
and seismological factors and not in specific construction that
deals with seismolcgical problems, is that right?

DR. ALEXANDER: That's correct.

MR. BURSEY: And so in regurd to the projections that
a certain ground acccler;tion level is safe for the V. C. Summer
plant, that's not--you can only project the anticipated level

and not the safety. You wouldn't purport to be doing that in

this document? |
I

DR. ALEXANDER: Well, that's--my expertise is to testify'
as to what we believe to be the ground motion that could be i
to the actual plant's design and equipment is addressed by Dr. |
Chen who has expertise in it. He's a member of our panel. |

MR. BURSEY: And you have prepared documents like
this for other reactors?

DR. ALEXANDER: No, not specifically, but I have

ALDERSON REPORTING COMPANY, INC. 1



d2lda

300 % _ ¢t STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 4

2]

10

n |

12

13
14

15

16

[S]

& 8 8 B

l
- 742

prepared similar integrated studies that are part of the general
study of seismic hazards.

MR. BURSEY: And the other gentliemen on the panel,
this document is not associated with them but you're the sole

representative of this particular document?

DR. ALEXANNER: No, each member of the panel participate

intimately in the preparation of at least parts, individual

parts of this documnt. So those parts to which they were--

for which their expertise was appropriate are in fact representa-

tive in the preparation of this document.

MR. BURSEY: Were you familiar--in the preparation

{
|
|

|
|
|
|

|

———————— e e e e fy

of this document you were famliar with the original, the prelimin-

ary safety analysis?
DR. ALEXANDER: Yes. The initial background material

of course was the initial stage to put together the document

| material, the relevant previr ¢ submissions for this particular
17

site. So, yes, I becawm< ‘" :. ar with the prior studies at

the time T became assoc atea ~.*h the project.

MR. BURSEY: 1In area of this document where you have

revised the figures that we saw inthe orelir inary studies, thase

1 are your--this is your revision and you're pregared stick to

| those revisions on ground icceleration and near site magnitude?

DR. ALEXANDER? Yes. What's contained in here we're

| prepared to defend.

MR. BURSEY: Judge Grossman, I have questicns as to

ALDERSON REPORTING COMPANY, INC.
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the factual matters contained in here, but I don't doubt that
this is an authentic document prepared for Dr. Alexander SCE&G.
JUDGE GROSSMAN: Do I understand, Dr. Alexander, that
you and the others on the panel will be able to speak to all
of the matters that are contained in this supplemental seismclogic
investigation, Applicant's: Exhibit 12

DR. ALEXANDER: That's v belief, that either myse.f

or some member of ti.* panel or people generally involved in
its preparation can speak to that.

JUDGE GROSSMAN: Do you have any objection to this

document being offered?

MR. BURSEY: No, sir.

JUDGE GROSSMAN: Okﬁy. It's admitted. We will state
this, though; that if it runs out on investigation that the
panelists cannot speak to certain items that are contained in
here, we will entertain motions to strike. However, we would

certainly afford an opportunity to beingin someone who might

ve able to speak to that area. However, admitted.
(Applicant's Exhibit No. 1|
was received in evidence.i

MR. EKNOTTS: Thank you. Dr. Chen, are you familiar withé

the revised Appendix X dated March 4, 1981 to the Supplemental ;
Seismic Invetigation?
DR. CHEN: Yes, I am. ’

MR. KNOTTS: Do you have a copy of that before you?

ALDERSON REPORTING COMPANY, INC.
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DR. CHEN: Yes.

|

MR. KNOTTS: I would like to have that document includedf;
as listed as item g in my May 28th .memorandum marked as Appli- |
cant's. Exhibit 2. ?

JUDGE CBOSSMAN: So marked. ’

(Applicant's Exhibit No. 2‘E
2 was marked for identifi-
cation.]

MR. KNOTTS: Dr. Chen, are you familiar with the FSAR
change regarding the effect of reservoir-induced seismicity
transmitted to the NRC on April 15, 19812

DR. CHEN: Definitely.

MR. KNOTTS: And do you have a copy of that document

before you?

DR. CHEN: Yes.

MR. KNOTTS: Now, this is item h in my May 28, 1981
transmittal and I would like to lLave it marked as Applicant's

Exhibit 3. ;

JUDGE GROSSMAN: So marked. |

(Applicant's Exhibit No. 3’

was marked for identifi- |
|

cation.]

|
MR. KNOTTS: Dr. Chen, were both these documents prepared
|
for and submitted to the NRC for review? i
1
DR. CHEN: Yes, sir. ;
f

ALDERSON REPORTING COMPANY, INC. |
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MR. KNOTTS: I would now offer Exhibits 2 and 3.

JUDGE GROSSMAN: Mr. Bursey?

MR. BURSEY: Dr. Chen, when iid you begin to take part
in the seismir review investigation, what date?

DR. CHEN: Since the beginning, 1971.

MR. BURSEY: 19712

DR. CHEN: 1971, 1972, around that period.

MR. BURSEY: And so have you been working with the
reviews, seismic reviews since that time?

DR. CHEN: Intermittent.

MR. BURSEY: Intermittently. And so this document
number two or g--and which other did he contribute to, counsel?

MR..RKNOTTS: Exhibit 3, which is h.

MR. BURSEY: H.

JUDGE GROSSMAN: No, Exhibit 2 is g, and Exhibit 3
is h.

MR. KNOTTS: Oh, 3 is h, I'm sorry.

MR. BURSEY: Dr. Chen, you assisted in the preparation
of 2 and 3 or g and h, is that right?

DR. CHEN: Yes.

MR. BURSEY: 1In that you were intermittently assisting
in the development of those reccords, when did the data come
to you that's in here? Was this given to you by SCE&G or did
you develcop this?

DR. CHEN: I deve'oped both of them myself.

ALDERSON REPORTING COMPANY, INC,
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MR. BURSEY: From the first day, from scratch?
CR. CHEN: I wrote them.
MR. BURSEY: And the figures in here, the magnitude

figures, the ground acceleration factors and those figures,

those figures are the figures that you determined independently?

DR. CHEN: No, sir. The magnitude was determined
by the members of this panel.

MR. BURSEY: Were ou involved in the preparation
of the PSAR, the original projections of seismic activity for
the applicant?

DR. CHEN: I did not prepare them myself; I reviewed
them. ‘

JUDGE GROSSMAl': Mr. Bursey?

MR. BURSEY: I am prepared to accept these documents

for what they purpcse to be.

JUDGE GROSSMAN: You have no objecticn to their admission:

Admitted.

V

|
{

|

[Applicant's Exhibits Nos. |

2 and 3 were admitted int

evidence.]

|
}
o
!
|
|

MR. KNOTTS: Dr. McGuire, are you familiar with Appendix |

XI to the Supplemental Seismic Investigations transmitted to
the NRC on May 27, 19812
DR. MCGUIRE: Yes, I am.

MR. KNOTTS: Do you have a coovf of that document

ALDERSON REPORTING COMPANY, INC.
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'; Before you? %
2 DR. MCGUIRE: Yes, I do. |
' MR. KNOTTS: This was item i in my May 28th transmittal
‘; designating exhibits. I would like to have it marked as Applicant?s
§ ° | Exnivit 4. |
3 6 JUDGE GROSSMAN: So marked.
§ 7 [Applicant's Exhibit 4 was
; 8 marked for identification.]
; 4 é MR. KNOTTS: Dr. McGuire, was this document prepared for |
é lOf and submitted tc the NRC for its review? j
g n | DR. MCGUIRE: That's my understanding, ves. |
2 ‘2‘ MR. KNOTTS: Pursuant--strike pursuant. ‘
g 13 } I would now offer Exhibit 4lin evidence. E
é " ; JUDGE GROSSMAN: Mr. Bursey?
§ 15 MR. BURSEY: That's 4/i? |
i . JUDGE GROSSMAN: Exhibit 4 was marked as i previously.
g ‘7§ MR. KNOTTS: While Mr. Bursey is reflecting, I've {
g . been reminded that there are correcticns to be made in an exhibit ;
; ‘9; and, if the court please, I'll hold off on my offer until those i
20? corrections can be made. Dr. McGuire-- {
r '
2‘; JUDGE GROSSMAN: Excuse me for one second. I assume |
22? Mr. Goldberg and the State of South Carolina have no objections ;
23: and I'm sorry for not asking you specifically. %
24? MR. GOLDBERG: That's correct. E
el MR. BURSEY: Which of the panelists assisted in the ;
: \
| ALDERSON REPORTING COMPANY. INC. |
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develooment of the estimates of reservoir-induced seismic ground

accelerations? Dr. Alexander, do you know?

DR. ALEXANDER: The specific estimates for acceleration?

MR. BURSEY: Yes.

DR. ALEXANDER: The overall background seismicity
data was gathered by Dr. Talwani initially. I reviewed it and
then the actual estimates of the ground acceleration based on
the observations in the site area were done by Dr. McGuire.

MR. BURSEY: And the ground motion model, was that
done by Dr. McGuire also?

DR. ALEXANDER: I would prefer for him to answer as
to what he waid.

MR. BURSEY: Okay.

DR. MCGUIRE: I'm responsible for making the éroﬁnd
motiQn estimates, that's correct. |

MR. BURSEY: Did Dames & Moore have anything to do
with this estimate?

DR. MCGUIRE: People in Dames & Moore assisted in
those estimates to the extent they hel,ed us determine what
the appropriate magnitudes would be. Also, that analysis was
developed by an emplovee of Dames & Moore.

MR. BURSEY: So Dames & Moore determined what the
aporopriate magnitude would be?

DR. MCGUIRE: People at Dames & Moore assisted in that

determination.

ALDERSON REPORTING COMPANY. INC.
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MR. BURSEY: And how did they do that? Were there
computerized studies or based on experiential data?

DR. MCGUIRE: No, there were no computerized studies
done. There was an examination in conjunction with the pecple
on this panel what would the appropriate magnitdue which could '
|
l
!
4

geclogic factors in which geologists at Dames & Moore participated.

l

MR. BURSE' : And the original magnitude that was.projectTd
has since been revised in terms of anticipated magnitude, is i
that correct? ?
DR. MCGUIRE: I'm not sure which original magnitude
you're referring to.
MR. BURSEY: Well, there's original projections of

i
|
!
|
|
2.3 prior to filling the reservoir. Did you assist in the develop+

|
\
|
DR. MCGUIRE: No, I'm not aware of that projection.

!
MR. BURSEY: And what is the specific projection that !
i

you assisted in in terms of near-site anticipated ground accelera-|

|
tion? i
DR. MCGUIRE: That's the results of this panel, I f
think, and are best addressed by Dr. Alexander. E
BURSEY: Just a minute. Judge Grossman, I'm not sure |
that we have all the data necessary to determine ground motion

models and acceleration factors are going to be accurately addressec
i

|
in this document. And the inclusion or acceptance of this document
|

ALDERSON REPORTING COMPANY, INC.
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doesn't preclude or waive the possibility that we have that

we don't have the necessary evidence.

JUDGE GROSSMAN: As 1 indicated before with regard
to Applicant's Exhibit 1, to the extent that it appears that
the panelists cannct speak to the data included in these exhibits
or the pesitions taken in these exhibits, the Board will entertaini
motions to strike the exhibits, notwithstanding that they've }
already been admitted. E

We will of cours afford applicants an opportunity i
to being in the persons who can supply whatever foundation is E
actually lacking. Richt now we're assuming that what the witnesse4
say is so and that is that they can supply the foundation for
the information contained inthe document. Is there any objection
to the Board's ruling on that, Mr. Goldberg?

MR. GOLDBERG: No objection.

JUDGE GROSSMAN: Mr. Knotts?

MR. KNOTTS: No objection, Mr. Chairman. Would it
be reasonable to assume that such motion to strike would be
lcdged before the witnesses were excused?

JUDGE GROSSMAN: Certainly. Mr. Bursey, do you have

any objection then to Exhibit 4? If you do have a present objec-

i tion to it-=-

MR. BURSEY: Jut one further thing for Dr. McGuire.

Dr. McGuire, you stated that the conclusion in this narticular l
|
i

| document that the numbers that the applicant's using in projecting

ALLDERSON REPORTING COMPANY, INC.
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anticipated seismic events and the ability of the physical facilitj
to withstand it, you.orepared this document and what it purperts? |
i

DR. MCGUIRE: I prepared what is called Apvendix XI,

that's correct.

MRL BURSEY: Thank you.

JUDGE GROSSMAN: Admitted.
[Applicant's Exhibic No. 4
was admitted into evidenc
MR. KNOTT3: Dr. McGuire, did you prepare an errata

sheet for Appendix XI, which is now known as Exhibit 4?

TR -CET -, 4 W

DR. MCGUIRE: Yes.
MR. KNOTTS: Do you wish to adopt that errata sheet

as corrections to Exhibit 4?

DR. MCGUIRE: Yes, I do.

MR. KNOTTS: Mr. Chairman, I guess we should call

that 4a. If there are no objections, perhaps that can be admitted,
JUDGE GROSSMAN: Any objections to the admission of
the errata sheet as 4a? i

MR. BURSEY: No, sir.

JUDGE GROSSMAN: Admitted. }

{Applicant's Exhibit 4a was|

i
marked for identification |
and admitted into evidence.’

JUDGE GROSSMAN: Mr. Knotts, I assumed you had already

offered it even though I understand you had reserved it. The |

ALDERSON REPORTING COMPANY, INC. :
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acoustics in this soom are terrible as you have observed.

MR. KNOTTS: That's fine. Dr. Alexander, just one
or two clarifications that I'd like to ask you about before
I turn you over to Mr. Bursey.

You mentioned in your testiony that at the time Exhibit
1 is prepared, the Supplemental Seismic Investigations, you
had of cour - not reviewed the Safety Evaluation Report. because
the Safety Evaluation Report came out after the Supplemental
Seismic Investigation was submitted, is that correct?

DR. ALEXANDER: That's correct, as I stated in my

summary earlier, summary of my prefiled testimony.

!

1

|
{
|
|
]

|
|
|
|
|
i

MR. KNOTTS: And you addressed in your prepared testimony

the view of Dr. Andrew Murphy as set forth in the Safety Evalua-

| tion Report?
15

DR. ALEXANDER: VYes, sir.

MR. XNOTTS: Did Dr. Murphy s view as there expressed

| or elsewhere expressed when they came to your attention cause
18 |

you to change your conclusipns in any way?

DR. ALEXANDER: No, they did not.

MR. XNOTTS: Did Dr. Murphy's wviews cause you or your
colleagues to do anything?

DR. ALEXANDER: Yes. When the issue was raised we
did further examination of the gquestion and addressed that in

subsequent submissions.

MR. KNOTTS: And did you carefully consider Dr. Murphy's

ALDERSON REPORTING COMPANY, INC.
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views?

DR. ALEXANDER: Yes, we have.

MR. KNOTTS: And is your overall cenclusion as stated
in your prefiled testimony?

DR. ALEXANDER: Yes.

MR. KNOTTS: Mr. Chairman, I have no further questions
for the panel at this time and they are a.ailable for examination
starting, I assure, with Mr. Bursey, aind thea the staff would
be ordinarily the next and any questions the Board may have.

JUDGE GROSSMAN: I think the State of South Carolina
would be included.

MR. KNOTTS: I beg your pardon.

JUDGE GROSSMAN: I assume the order will go, and it
will be Mr. Bursey, the State of South Carolina, the staff ard
then Board questions unless there's objection.

MR. WILSON: If we might, Mr. Chairman, have following
the staff and just prior to the Board. I think that would be
a little more productive. Our primary purpose being monitoring,
that would help at that point to know whether or not the matters
had been: covered.

JUDGE GROSSMAN: Any objections to that from the staff?

MR. GOLDBERG: Not in this order but customarily we
would certainly like to have the benefits of everyone else's
examination, but in this particular issue, we have no objectiocn.

JUDGE GROSSMAN: We will then adopt that order. Mr.

ALDERSON REPORTING COMPANY, INC.
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Bursey, you may proceed with your cross-examination.

MR. BURSEY: Thank you. Before I do that, if I could
ask ti ’>ard to entertain a motion to hear. Thera've been
a number of people that have come up to me and that I've heard
saying to other people that didn't know that the limited appear-
ances were going to conclude so guickly.

And I was wondering--there are people in the room
fidgeting and wanting to say something and if we could at this
point set aside some time in the morning to take the limited
appearances, I think that it would be productive.

JUDGE GROS-“#4AN: For tomorrow morning, is that it,
or for this afternoon?

MR. BURSEY: Well, I would think tomorrow morning
is--again, I should go ahead and project into next week. If
we could just do it again in the morning until the time we start
next week, there are many people who are concerned that aren't
fully aware of the fact they have this opportunity and that
it's happening. And I'm sure that you don't want to preclude
somecne's even limited involvement if it could be dcne without
delaying th2 hearing.

JUDGE GROSSMAN: Well, I think whoever is here now
and can make a limited appearance statement and desires to can
contact Mr. Pau Hamilton in the back of the room. Mr. Hamilton,

would you stand? We will entertain limited appearance statements

| approxii.«c:ly at a quarter till four this afternoon and so we'll

ALDERSON REPORTING CCMPANY, INC.




proceed with out business and they may contact Mr. Hamilton
2 \ and leave their nam2s and we will call them.
3 MR. BURSEY: Thank you.
4 JUDGE GROSSMAN: Proceed, Mr. Bursey.
5 | RO CC Y IATT AN
| CROSS~-EXAMINATION

|
6 | MR. RSEY: Dr. alexunder, do you know what the original

20024 (202) 6564-23456

8 | the first projection that was made

[oh

91 DR. ALEXANDER: Could you define what you mean by

10 projection?

" MR. BURSEY: Preliminary safety analysis had a figure

, WASHINGTON, D.C

z 12 | 1n it. That figure was later revised. want to know do you
a |
= 13 | ; :
= ! know about that first fimire?
2 14 5 re e 13
= DR. ALEXANDER: I'm afraid I still don't know which
=
o 15 specific figure you're referrinag to.
z \
16 | : ; R
z MR. BURSEY: The applicant's projection was 6.3, I
n

believe it was, the figure for ground acceleration There's

18 two figures. One is ground acceleratio

o
o
e
(o
O
o
®
=
w
3
oy
O
b |
’
r
o
(oM
M

19 | The figures tha

20 | A,

Al

(t

-

1"

.

-

A TTH STREET,

applicant projected originally we

2l
®
r
1]
<
-
wn
®
(o]

e you aware of that?

1 - — - - s .
2 DR. ALEXANDER: I don't know what

3
e

22

~ N -~ o~ 1 1~ v ) - o L v - >~
to, magnitude or acceleration or what you're referr
. X

23 MR. BURSEY: Both magnifude and acceleration, the

4 \ ‘ .
2 original projections by the applicant were revised. Do you

25

know when they were revised and why they were revised?
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JUDGE GROSSMAN: Dr. Alexander, I believe the question

was whether you were aware of the original estimates made by

the applicants as to the maximum ground acceleration that would

be encountered at the Summer site?

time.

DR. ALEXANDER: I did not participate in making that

| estimate so I can't say the basis on which it was made at that

ALDERSON REPORTING COMPANY, INC.
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RAELl 1 MR. BURSEY: Does anyone else on the panel, Dr. Chen,

2 that participated in the original figures?
3 DR. CHEN: As far as I know, the original figure was

4! 21 G-- .15 SSE. |

19 2.8 but did not the record reflect that you didn't anticipate

3 5 JUDGE GROSSMAN: What was the second figure you cited? i
I 6 | DR. CHEN: .l5. |
g 7 f MR. BURSEY: Now, it is my understanding, Dr. Alexander}
g 8 | that the projections by the Applicant for ground acceleration §
% 9 ; and the magnitude were exceeded at the reservoir itself, so what E
% 10 ? we have is induced seismicity if the facility was greater than i
§ 11 ; anticipated, is that correct? i
g 12 % DR. ALEXANDER: I cannot say it was greater than |
g 13 ; anticipated. There was provision made by virtue of monitoring, 3
a 14 ; as indicated later on, to determine whether there were any effect;
§ 15 3 due to the reservoir loading and those effects were monitored §
: |
: 16 very comprehensib'y as I indicated, and the largest event, f
bt ! :
E 17 | which has occurre¢ to this time, has beén an ML:2.8 event. z
g 18 l MR. BURSEY: I believe you anticipated it would be
£
3

20 anything larger than 2.5?
21 ? DR. ALEXANDER: To my knowledge, it did not.
22 ; MR. BURSEY: What is the high--what was the upper
; 23 | level projection that you anticipated prior to--
24 DR. ALEXANDER: I do not recollect the specific number.
25 E Perhaps the panel, if they are in existence, perhaps ancther

ALDERSON REPORTING COMPANY. INC. |
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! ; member of the panel can supply that. !
2 | DR. CHEN: I think we are talking about different
: | things. We designed for OBE and SSE, before the fading. After
& the fading of the water based on our exhibit F, based on our
|
3 ' | investigation, our SSE value was not exceeded. |
i 61 However, at the request of NRC and ACRS, we did |
; 4 investigate a hypothetical case, that case exceeded our original
; ’ SSE-- |
. |
- }
g ! JUDGE GROSSMAN: Excuse me, are we talking about the
g " | same item, are we talking about ground accelerations now? !
é “ DR. CHEN: Yes, sir. !
d 12| E
g 2 : JUDGE GROSSMAN: The acoustics are terrible here and
§ " | let me ask you again, did you say that you had originally E
14 . : : ' 1
é | estimated maximum ground accelerations of .15 G for safe |
g s shutdown earthquake?
= " DR. CHEN: Yes, sir. |
g 7 RAST
e : JUDGE GROSSMAN: And .10 G for an operating basis
T
z earthquake?
~
19
2 | DR. CHEN: Yes, sir. ’
20 | . |
: JUDGE GROSSMAN: And you are saying now that that has
21 |
those anticipated maximum ground accelerations were not exceeded
n ]
| by any event near that reservoir, is that what you are saying now?
23 i
: DR. CHEN: Based on our investigation, this report was
2 | |
| not exceeded.
25 | » » » 1
f JUDGE GROSSMAN: I don't understand that gqualification, |
| |
- ALDERSON REPORTING COMPANY, INC. a
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Dr. Chen; what do you mean based on the report it wasn't exceededl

DR. CHEN: Based on the extensive investigation of the

5
%
|

|
I
!

site characteristics, our conclusion was in the future anticipated|

event would not exceed the SSE.

JUDGE GROSSMAN: I see. Let me ask you, you are saying
now the accelerations were not exceeded at the site, is that it?

DR. CHEN: Yes.

JUDGE GROSSMAN: I see, they were exceeded but not at
the site, they were exceeded at sore other place?

DR. CHEN: No, that was not--

JUDGE GROSSMAN: There was no ground acceleration from
any event near the reservoir greater than .15 G at any frequency
or .10 G at any frequency, is that correct?

DR. CHEN: No, that was not my answer.

JUDGE GROSSMAN: Let's get your answer then.

DR. CHEN: My answer was, based on our investigation,
the estimated maximum induced event, this met .10 and the
corresponding G values would. not ‘exceed SSE values.

JUDGE GROSSMAN: The guestion as I understood it and
as I thought I had rephrased it related to ground shaking and
ground acceleration values, not magnitude of earthquakes and the
sense of the question I thought was very simple and that was
whether the ground shaking accelerations exceeding .15 G or .10

G, which were your estimates for SSE and for operating basis

|

t

earthquake and your answer that no those ground accelerations weré

ALDERSON REPORTING COMPANY, INC.
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not exceeded?

DR. CHEN: I think .our investigation indicated that
magnitude 4.0 corresponded to a G factor value of .14 G which
is less than .15 G.

JUDGE GROSSMAN: Well, you are computing a value as
I understand it from a magnitude of earthquake where I am asking
you as to accelerations that actually occurred in the vicinity
of the site. Now, it is my understanding from everything that
I have read here that there was a 2.8 magnitude earthgquake that
caused ground shaking at certain locations that exceeded the
.15 G and I believe that is what the question was and we seem
to be getting a negative answer here.

MR. FNOTTS: Mr. Chairman, if I may interject for a
moment. The question of Mr. Bursey was not that at all. Mr.
Bursey was making a representation which is not in the record
regarding some earlier predictions. He didn't show the witness
any piece of paper. He didn't show us where we allegedly made
such a prediction and here we are trying to put words in Mr.
Bursey's mouth and I don't think it is fair to say that in
these circumstances that the witness has not accurately answered
the questions as they understood them.

JUDGE GROSSMAN: Well, it is my recollection that Dr.
Chen did testify to a certain estimate that had been made

MR. KNOTTS: That is correct.

JUDGE GROSSMAN: And that estimate, to repeat for the

ALDERSON REPORTING COMPANY, INC.
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|
fourth time was .l g for safe shutdown earthquake and .10 for |
operating basis earthquake a~d the question I thought was very
direct as to whether those values had been exceeded by any
actual event that occurred and I can't seem to get any response.
This is not Board questioning, however, I think the witness
ought to be responsive to whatever anyone asks and we can't
seem to get an answer to whether tliose acceleraticns were
exceeded by any event. Now isn't there an answer? Dr. Alexandcr?
you seem to want to answer that.
DR. ALEXANDER: Yes. I think given your clarification

of the question, I will answer your questicn. In addition to the

seismic stations, there were stromation instruments (sic) for
the two sites in the area, one of those recorded 2.8 event ;
that had a distance range &f less than, apprcximately one '
kilometer. That site was on soil site and the acceleration at
the surface on the soil site did in fact exceed .15 g. However,
the calculation of what the ground motion would be on the hard |
rock site below, which is the same as the foundation from: which
the nuclear plant, the type of rock the nuclear plant was
founded did not exceed .15 g. Not to say that the grouna am-
plification because of the soft material there is such that for
a very short interval, I believe .05 seconds, the value exceeded
.2 I think or .l... point 1.

JUDGE GROSSMAN: rhe value exceeded .l1? 5

DR. ALEXANDER: At the ground, at the hard rock

]

ALDERSON REPORTING COMPANY, INC. |
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foundation immediately beneath the soil layer on which the

'instrument was deployed.

JUDGE GROSSMAN: It seems to me that we are going to
ve here for a very long session.

The question as I understood is was whether there
was any place near the site in which the ground acceleration
exceeded a certain value. Now we understand from the material
that was submitted that thera2 are explanations by the Applicant
and possibly the staff as to why the values were exceeded.

I hadn't understood before this there was any question
but that the values were exceeded at the location of the
accelerometer. Now, is that--were we incorrect in understanding
that?

DR. ALEXANDER: The value ...5 was in fact exceeded
but the gqualification of that is that we anticipated that .15
would be--that an event which would cause a .15 acceleration
on the hard rock foundation such as the plant is built upon
would--that same acceleration would be larger in a soft material
which overlays such a foundat'on and that in fact was the
situation where the observation of a higher acceleration, the
data was observed.

JUDGE GROSSMAN: I am not sure, Dr. Alexander, what
you are telling me that the accelerometer was placed in an area

which you knew would give a faulty reading or whether you are

ALDERSON REPORTING COMPANY, INC.
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i
telling me that--or I understood to be the case to begin with-- |
that there are explanations in retrospect as to why there was
a high reading at that area.

Now, which is it?

DR. ALEXANDER: The .l5 g basis, prior to any cccurrence

or cbservaticn was also anticipated to be equivalent to .25 g
on a soft rock foundation. That was prior to any observation.

t
|
|
!
Now the actual instruments themselves was installed in a site {
|
{

which was, in fact, in a soft material and it wasn't an effort
|
to confuse the issue, and an observation in that particular piace{

|

rock foundation, that exact same eveat, was below .15 g. |

exceeded .2 g. The estimate, however of the ground--of the hard

JUDGE GROSSMAN: I see. Okay, you avre now coming up

with two values for the safe shutdown earthquake. One was for
hard rock, which was .15 g and the other one was for scil which |

was .25 g; is that basically what you're saying?

DR. ALEXANDER: To my understanding.

JUDGE GROSSMAN: Okay, now, the accelerations that were%

{
!

recorded with regard to that 2.8 magnitude earthquake, exceeded |
.15 g, is that correct? !

DR. ALEXANDER: At the point where they observed, yes,
sir.

JUDGE GROSSMAN: Right, but it did not exceed or did

it exceed the .25 g acceleration?

DR. ALEXANDER: I believe it did not.

ALDERSON REPORTING COMPANY, INC.
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JUDGE GROSSMAN: Dr. Chen, did you have anything to
add to that to clarify it?

DR. CHEN: No, sir.

JUDGE GROSSMAN: And you are in agreement with what
was said then? %

DR. CHEN: Yes, sir. ;

JUDGE GROSSMAN: Mr. Bursey, you may proceed.

MR. BURSEY: Thank you. I

The magnitude we are talking about, grouna accelerationi
factors, Judge Grossman mentioned magnitude, prior to the fillingE
of Lake Monticello, Applicant projected the magnitude, maximum |
magnitude anticipated was 2.5 and you have 2.8, and now there
is a question that has been raised by the ACRS, and by other
concerns, equai with the original design based on underestimated
magnitud=s z~d ground acceleratinn factors is going to adversely
affect the facility; I want to know what went into this study
to conclude that we should not ue worried because you were wrong?

MR. KNOTTS: I object to the form of the gquestion
because it is incomprehensible.

JUDGE GROSSMAN: The objection is sustained.

Mr. Bursey, go one gquestion at a time.

MR. BURSEY: Okay.

JUDGE GROSSMAN: I don't believe that we have established
|

that there was any estimate with regard to magnitude of earthquak§

in the first place of the value you mentioned, and I think if

|
|
i
{
|
i

ALDERSON REPORTING COMPANY. INC. |
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!

you want to establish that, you will have to start off and |
ask questions with regard to that.

MR. BURSEY: Dr. Alexander, dc you know wha“ the
original projections, maximum expected near-site--- magnitude
near-site earthquake was? The first projection?

DR. ALEXANDER: Nec, I do not.

MR. BURSEY: Does anyone on the panel know? %

Do you know, Dr. Alexander, what the present projectiont

for maximum credible--
|

JUDGE GROSSMAN: I am sorry. Could we get a definitiv‘

answer that no one on the panel knows about any original estimate%
with regard to magnitude earthquake? |

DR. MC§UIRE: Just to clarify the guestion. I don't i
think any of us is aware of any previous estimate of maqnitdde '
of earthquake near any plant and in that case, ours would be the ;
first estimate of magni*le. ?

MR. BURSEY: Dr. Alexander, is it a fact that there havL
been seismic events that exceeded earlier projections?

DR. ALEXANDER: I do not understand that guestions in
light of remarks just made.

MR. BURSEY: Have there been seismic events near the
V. C. Summer plant that exceeded your earlier projections, the
Applicant's earlier projections?

DR. ALEXANDER: Not to my knowledge.

MR. MCGUIRE: Excuse me, perhaps it would clarify if

ALDERSON REPORTING COMPANY, INC. |
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| you would refer to what applicant's earlier projection you are

2 talking about? We are confused about that point.

3 &UDGE GROSSMAN: Mr. Bursey, I take it we are still on
- magnitude of esrthquake now and the import of your question is

5 that was there early estimates of magnitude earthquake that have
6 actually be exceeded?

7 MR. BURSEY: Yes, sir.

8 JUDGE GROSSMAN: (Continuing) By events. Could anyone
9 on the panel--Dr. Alexander, answer that?

10 DR. ALEXANDER: To my knowledge, there was not a pre-
1 conceived idea of what the maximum would be there. As a matter
12 | of fact, the reason that the network was deployed was to observe
13 the effects of the loading of the reservoir.

14 JUDGE GROSSMAN: At some point, there was an estimate'

15 of maximum magnitude earthquake, was that by the applicant?

16 DR. ALEXANDER: In this document here, that was one
17 | of the objections to this ps~ticular study, that defeated what

18 we did.

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

19 | JUDGE GROSSMAN: When you say this document here, you
20@ are pointing to Applicant's exhibit 1? i
2!; DR. ALEXANDER: Yes, sir.

22? JUDGE GROSSMAN: And you are saying that was to your

|

23; understanding the first estimate made by the applicants with E
24§ regard to maximum magnitude earthquake? E
25 DR. ALEXANDER: The maximum reservoir earthquake was E

P —
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‘! estimated the first time to my knowledge in exhibit 1.
* MR. BURSEY: What was that estimation?
. DR. ALEXANDER: Our estimate is ML 4.0 as I have
. dictated in the summary of my testimony, prefiled. ‘
3 ’ JUDGE GR0SSMAN: I notice you gualify that with é
i 6; reservoir induced earthquake. Was there any estimate with |
g ’ regard to any kind of earthquake, tectonic or otherwise? ;
é . ! DR. ALEXA&DER: Again in the original site study, f
2 9? the standard approach of taking the largest earthgquake known to |
g 0 | have occurred in a tectonic province was used and it was an 5
g lt intensity 7, notlmagnitudc. The event in Union County mentioned i
g ll 13 and that was following usual practice in proximity of site ;
§ - and that was in fact the SSE event that was used in arriving at E
é " the fiqures we just mentioned for acceleration and sc the answer }
§ - is yes, the experience in the region was in fact the basis for ;
i " the initial choice of the SSE and the other event which was %
§ | considered was the Charleston earthquake which was the basis for E
E a the OBE, .1l g and .15 g.
. 19
§ | JUDGE GROSSMAN: Okay, I think we have left something
» | out here, Dr. Alexander. That is the link between your intensity:
- 5 scale and your magnitude earthquake. I take it from that event ;
- : 7 intensity earthquake of 1913 is projected a maximum magnitude i
- i earthquake, is that correct, sir? |
- 2 DR. ALEXANDER: The associated magnitude for intensity i
- f 7 would be in the range of 5 to 5.3 approximately, magnitude. ;
| |
’ ALDERSON REPORTING COMPANY, INC.
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1 So, it would be significantly larger than what we
2 ? estimated the maximum, by a large fraction.
3 § JUDGE GROSSMAN: Again, we are asking about original
4 ; estimates. Now when was that estimate made?
] |
5 ’ DR. ALEXANDER: That was in the very earliest study, i

6 5 the SAR and FSAR, and those numbers have not been altered and

7 ; indeed that is what we explored in this extensive study was to :
8 | determine whether those numbers were in fact appropriate and ?
9 f adequate for the design. Qur conclusion is that they are. |
10 é JUDGE GROSSMAN: That is design--for a basis maximum é

|

11 magnitude earthquake of 5.0 to 5.3?

i
|

12 ? DR. ALEXANDER: Maximum at that time, then as originallv
13 | calculated, that is correct. '
14 : | JUDGE GROSSMAN: Were there any ground accelerations i
15 ? that were associated with the maximum magnitude tectonic event i
16 ; that you just indicated was estimated at 5.0 to 5.3 magnitude? |
17 g DR. ALEXANDER: The intensitv / event, which as I %
18 | indicated correlates to an equivalent magnitude event of |
19 i approximately 5 to 5.3, because--and why it is not precise is ‘
20 ﬂ because it requires an empirical association--was used as a basisi
21 ; for the safe shutdown acceleration at the particular site, so

22 j the 5 and 5.3 at the time of the event was used as the original
23 | and the original basis for the SSE acceleratio» level, and it is
24 é included in our study that those numbers are ..sJuate and

25; appropriate still for tihis particular site in light of the |

i ALDERSON REPORTING COMPANY, INC.
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induced seismic as well as the examination of the Charleston
earthquake and all the site conditions that I put into my
testimony.

JUDGE GROSSMAN: I am not quite sure I heard any
number, and again it may have been the acoustics here but
my question related to the ground acceleration that may have
been calculated with regard to that basic tectonic event and
I don't recall hearing that number.

DR. ALEXANDER: .15 g at the cite.

JUDGE GROSSMAN: And that is the same .15 g that
you get from a magnitude of four earthquake that is reservoir
induced.

DR. 2 :XANDER: If it's sufficiently -close.

JUDGE GROSSMAN: I see, so that there was some
estimate as to che distance between the site and the 5 point
here or 5.3 magnitude tectonic event?

DR. ALZXANDER: Let me defer to Dr. McGuire to answer
that assumption.

DR. MCGUIRE: I was not involved in the preparation
of the SER, but I can answer in generic terms how it is done
and that is done by taking, determining what the largest MM
intensity in the same tectonic province as the site and using
correlations which are obtained from California data toarelate
that MM intensity to acceleration for intensity 7, you get an

acceleration which is on the order of .15 3, so in that specific

ALDERSON REPORTING COMPANY, INC.
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calculation, the event as obtained from data, stro-motion (sic,
recHords in California, so that particular calculation there is

no necessity of assumption of magnitude--to make that calculation.
That is the standard way that those SSE accelerations are
determined.

Now for our study which is reservoir induced, we ‘Joked
at more details in magnitudes and distances which might be
associated with those events.

JUDGE GROSSMAN: I see. 5o, what I understand yr: are
telling me is that your understanding of what's generally done
is that from the intensity ¢f the earthquake, a ground shaking
acceleration is determined without going to the intermediate step
of determining the magnitude earthquake that would be associated E
with the certain intensity--ground intensity eartn7uake, is that [
correct?

DR. MCGUIRE: That is correct. Z

JUDGE GROSSMAN: And in this case, there was some |
calculation mad- ,f the magnitude earthquake but that was
independent of using it to determine . wximum ground acceleration?

DR. MCGUIRE: Where the tectonic event of that magnitude
determination, I think was just made off the cuff by Dr.
Alexander, to give you some perspective on what that magnitude
might be, but that was not--as I understand, that was not used
in the FSAR to determine acceleration.

JUDGE GROSSMAN: I see. So you wonldn't £find the

ALDERSON REPORTING COMPANY, INC.
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magnitude at all in the FSAR, is that correct?

DR. MCGUIRE: I would not expect to, no.

JUDGE GR ) 'SMAN: You would merely find the intensity
of the anticipated earthquake and a ground acceleration figure. |

DR. MCGUIRE: That is correct.

DR. ALEXANDER: I would like to endorse that your |
conclusion of that is correct. Ther- was no magnitude to my
knowledge, evolved in a direct step from the intensity to
acceleration And it was only in our evaluatinn of it locally
that we made a further association with magnitude, local
magnitude and acceleration.

JUDGE GROSSMAN: Thank you. Mr. Bursey, you may
proceed .

MR. BURSEY: Thank you, sir.

Dr. Alexander, you mentioned, I believe, eleven
thousand reservoirs, there had been 45 suspected of inducing
seismicity. How many of that 11,000 were monitored?

(Brief pause.)

DR. ALEXANDER: May I refer?

In general, the answer is that very few reservoirs
have been extensively monitored. I indicated in my written
testimony, this particular reservoir is probably better
instrumented than almost any other so far as havin, a background

|

level and then a subsequent monitoring of the events, so most l

of the ones for which there i3 an association were based on

ALDERSON REPORTING COMPANY. INC.
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1
ability for intensity type estimations as opposed to instrumental
y recordings as in the case here.
: MR. BURSEY: So very few of the 11,000 reservoirs have
¢ been monitored?
3 ; DR. ALEXANDER: I -an't give you any significance of Q
g g ; that, you are saying only 45 of them--only--hal there been a
g ’ significant event, you would not have needed an instrument to E
g ' tell you that. It would have been widely felt and so on, and %
g : | that I believe was not observed so that--so the fact that ncne
g . was observed means at least that if there wesre such events
; & associated with them, it would have to have been exceedingly |
% :: smalLl. There is no e widence that there were. |
z ’ After all, the instrumental record doesn't go back ;
a 5 too many years. There have been observational--insérumentally
g o observed recordings recently. |
: :: MR. BURSEY: One of my contentions was that the ;
E : | seismic activity should be monitored after filling the reservoir.
E ‘: Now, the applicant has said that that is an event. You said on
§ 10# page 7 that you felt that had been met adequately.
ZI: My original request was tha£ it be monitored a year
i after the facility. 1In that there has been above anticipated
- ; seismic events, 1 have reviewed my statement that I feel monitoring
e | needs tc gu on at least another two years if the activity continue§
- i indefinitely, do you take issue with that?
i
i
f ALDERSON REPORTING COMPANY., INC.



E 17

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 23456

1C
A
12
13

14

15

16

17

"

1

& 8 8 B

amiy 3 1

DR. ALEXANDER: Well, I will say simply that as stated
in my testimony, applicant has agreed ﬁo continue monitoring
through 1982 and at that point, the results to that date will
be evaluated and so subsequent monitoring would be decided upon
with consultation with NRC and the findings to that point as
to whether further monitoring was to be warranted.

MR. BURSEY: What would your advice be if we continue
to see above articipated levels of seismic activity, would you
advise the applicant to keep monitoring?

MR. KNOTTS: I object, Your Honor. We have not yet
established on the record that we are seeing above anticirated
levels of seismic activity.

JUDGE GROSSMAN: Mr. Bursey, could you rephrase that
question? 5

MR. BURSEY: Yes, sir. I am frankly taken aback. It
is general knowledge and has been admitted in other proceedings
there have been events that have exceeded anticipated levels.

Now I think we are going to have to speak to that.

I will have to stop and go get the evidence I know I can produce
but=-

JUDGE GROSSMAN: I don't think you have ;stablished
any frame of reference, Mr. Bursey, and if you want to go ahead
and establish it, as to what you mean by anticipated levels, you
can go ahead and do it. There may be a simpler way--

MR. BURSEY: I tried at one point. I asked if the

ALDERSON REPORTING COMPANY, INC.
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gentlemen were familiar with early projections as to what
the anticipated levels were and I didn't get anywhere, but let
me try another line of guestioning.

Dr. Alexander, did the seismicity after filling the
reservoir, 4id it exceed the projections that any of the
consultants that you are aware of--yourself or any of the
panel-~have made for seismic activity in the near area?

DR. ALEXANDER: T2 .ty knowledge, no one made a spccitic;
projection as to what levels of induced activity could occur at |
that site and there would be no basis to do that kind of,
any experience in that area.

MR. BURSEY: You mention on page 15 of your pre-filed
testimony that, "It is concluded that the cuase of the Charleston.
earthquake is still not known." ;

Then, on page 16, you say, "it is my opinion that there
is no observational evidence to indicate that an earthquake

comparable to the 1886 event will reoccur in any location except

for the Charleston vicinity". 1If you don't know what caused it,
how can you be so sure it can't happen?

.CR. ALEXANDER: As I indicated, we cannot be sure, we
have to evaluate the evidence that exists, and the U. S. Geoloqic%l
Survey, as I noted in my testimony, has conducted for a number
of years now intensive investigation into that very question and

there's the--the gquestion is still not totally resolved. However,

if you will refer to Dr. Devine's statement in appendix E of the

ALDERSON REPORTING COMPANY, INC.
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SER, you will find basically the same conclusion as I have |
reachad here, is that there is no basis to move the Charleston
event any place other ‘"1an that area and in scme areas to which
there has been occurring some activity.

JUDGE LENENBERGER: Excuse me, but I don't think I
heard you answer Mr. Bursey's question. I think I heard you
say that what you have said here agrees with what Dr. Devine
says but it seems +> me Mr. Bursey asked a rather logical
question; how can you conclude that nothing comparable %o the
Charleston event will occur in this area on one page when on
the following page you have said that the Charleston event is
not understood. I didn't really hear you answer tnat.

DR. ALEXANDER: Okay.

JUDGE LBNENBEﬁGER: Let's leave Dr. Devine out of it
for a moment.

DR. ALEXANDFR: I2t me tell you exactly what we did.
Because, first of all, the data investigations done by the .
U. S. Geological Survey were the primary basis for our evaluation)
on this question and basically there are three leading hypothesis
being discussed as to the possible mechanism and origin of an
event and we looked at each one of these and did not rule out
any one of them as being possible; although we did make the
judgment that at least one of those, based on observational
facts would be less likely; however, we did consider all three

in the statistical analysis of what the acceleration would be at

ALDERSON REPORTING COMPANY, INC.
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! the site. 1In other words, we made the calculation assuming that
2; the Charleston event could in fact occur anywhere within the
3‘ eastern region and calculated a mean return pericd for various
. levels of acceleration, so we did not--we did consider the
3 . moving of Charleston about in this whole region, of course
; 6: at each of these three hypothesis, and judgment as to whether
§ ’ it should be kept in Charleston is indeed a judgment but it is
3 : based on some observational evidence that there are active
g ':! faults at depths in that particular area. There are true the
z | geolinic bodies which would concentrate stress there and so
g i there is a set of corditions there which are not present at
g ::; other sites to our knowledge in the eastern region and these
z events in fact wouldn't happen in am earthquake in that particula#
g “ area, and we did not have any basis to--nor is there any evidence
B ' of such areas elsewhere, in the proximity of this site or elsewhers
: " on the east coast. ;
E 17 | 1
é - | JUDGE LENENBERGER: Thank you.
E - JUDGE GROSSMAN: Mr. Bursey.
§ l MR. BURSEY: Dr. Alexander, have you or any of your
20; panel examined the Wateree fault or its implications?
o i DR. ALEXANDER: I believe none of the present panel
a
22: members did that, although the members I think before who helped
" ; prepare this document did in fact look at the field evidence and
::E go inte the field with Dr. Secor in that connection.
| ALDERSON REPORTING COMPANY, INC.
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MR. BURSEY: And you stated in your earlier testimony
that significant efforts to locate the fault as it proceeds
towards the plant are being undertaken. Who is undertaking
those significant efforts and what all do they entail?

DR. ALEXANDER: It is all spelled out in my testimony
if you refer to that, and Dr. Donald Secor specifically if you
in fact look at the whole section on Wateree Creek, page 16
through 19; that spells out exactly what is known about that
particular feature.

MR. BURSEY: And Dr. Secor is undertaking this
investigation for who?

DR. ALEXANDER: The U. S. Geological Survey.

MR. BURSEY: And have there been arrangements made
between the applicant and the USGS that Dr. Secor's work, is
he going to be incorporated into your seismic considerations?

DR. ALEXANDER: It already has been, yes, and will
continue to be.

MR. BURSEY: I am still a little uncomfortable feeling
that over here on the one hand is a professor at the university
who is doing some work and you on the other hand saying that I
shouldn't worry, the plant--the applicant is going to be fully
appraised of all developments, what is the link, what is the
establishment, rapport, between you and Dr. Secor?

DR. ALEXANDER: Number one, he is required to submit

ALDERSON REPORTING COMPANY, INC.
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reports periodically. "I don't know whether it is guarterly,
semi, or annually, but on one of those basis, he reports to
the U. S. Geological Survey his findings and wve have received
copies of all those and members of the Dames & Moore corporation
have been participating in the project, have gone into the field
with him on several occasions and there is frequent contact
with Dr. Secor as to the course of his investigation, so there
is a cooperative basis on which we have learned in a very timely %
way what he has found in that particular study.

MR. BURSEY: Are there any formal contracts or
agreements?

DR. ALEXANDER: I am not the person to answer that.
To my knowledge there is not but I am not the.right person to %
as;: that gquestion. To my knowledge, he works only under contract?
with the U. S. Geological Survey on this gquestion.

MR. BURSEY: Can you venture a projecticn that on page
18 in your statement, "The fault has been traced northward to a
point approximately two kilometers southeast of Peak", and if
you are familiar with where that is, that is not very many
kilometers from the plant, not very many at all. I would say
less than three miles, a mile and a half.

DR. ALEXANDER: I believe it is eight kilometers.

MR. BURSEY: If the continuing field work shows that
the fault does indeed proceed directly towards the plant, can

you project what changes this can necessitate?

ALDERSON REPORTIMG COMPANY, INC.
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DR. ALEXANDER: Yes, as a matter of fact I addressed

2 that question, item number 4, page 19 of my written testimony
3 here, and even if the fault were found to project into this

4 area, there is 10 evidence anywhere where it has been mapped
§ | and identified that it is a capable faul:t. There is no evidence |
; of any geologically recent movement on that feature and so even

if it were to be present at the site, it would not have a

safety implication.

JUDGE GROSSMAN: Excuse me. Mr. Knotts, could you

v o N o

10 | tell me whether Dr. Secor is available for this hearing? |
1 MR. KNOTTS: Dr. Secor is not under our control but
12 we have a gentleman available from Dames & Moore who are .

13 intimately familiar with Dr. Secor's work.

14 JUDGE GROSSMAN: I,notice what seems to be very

15 unusual in this testimony on page 18 that Dr. Alexander has
16 reviewed the findings of Dr. Secor and has reached certain
17 | conclusions and, you know there is no way of telling what the
18 basis for those conclusions are, whether Dr. Secor also holds

19 | with those conclusions and, of course, we have some leeway as

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

20 | far as hearsay goes, but I don't know how critical the testimony

2" is in the first instance but we would like to know whether we

22! would have an oppc.tnity to talk to Dr. Secor. '
23; MR. KNCTTS: If the Board wishes to call Dr. Secor as

24: their witness, I assume the Board can do that but we have available
23? a gentleman from Dames & Moore who are under contract to us. |

! ALDERSON REPORTING COMPANY, INC.
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JUDGE GROSSMAN: Could they do any better than Dr.
Alexander than just saying that they believe that Dr. Secor
believes something or they believe from what they have seen of
Dr. Secor's work--in other words, I don't know, is that anymore
helpful than having a statement made by Dr. Alexander as to what
his conclusions are of Dr. Secor's work. ;

MR. KNOTTS: I don't know what the source of the Board's |
concern may be. It is pretty standard practice for somebody
doing field work to report their conclusions to somebody for
analysis, but I will be happy to put the gentleman from Dames
& Moore who have actually accompanied Dr. Secor in the field on
the stand. .

JUDGE GROSSMAN: Well, maybe it would be preferable

if we had the same work before us that Dr. Alexander looked at

in order to arrive at his conclusions. What type of materilals

DR. ALEXANDER: His written reports to the Geological
Survey.

JUDGE GROSSMAN: Had the staff intended to offer those
reporcs, Mr. Goldberg?

MR. GOLDBERG: No.

JUDGE GROSSMAN: Isn't the USGS working along with the
staff in this case?

MR. GOLDBERG: The U. S. G. S. Letter Report is on the--

the USGS studies of the Charleston earthquake, which comprise

ALDERSON REPORTING COMPANY, INC.
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Appendix E to the SER--we don't have any other documentary |
testimony we would offer on behalf of the USGS.

JUDGE GRTJ3MAN: In other words, you are restricting
their role to the Charleston ea. chquake and not to the Wateree
Creek--

MR. GOLDBERG: Right.

JUDGE LENENBERGER: Mr. Knotts, you said in response
to discussion with the Chairman that you didn't understand what--
quite what the Board's concern is here.

MR. KNOTTS: That's right.

JUDGE LENENBERG"WR: Quite simply stated, it is this,
we have testimony that says that there is a gentleman out there
trying to see how far the Wateree Creek fault goec and what it
looks like and he has done some work but his work isn't complete |
and the person on the panel that is relaying this to us says
he is pretty sure that things aren't so bad but he isn't Dr.
Secor and he hasn't seen, nor has anybody seen the final results
of Dr. Secor's work, so I think it is very easy to see how the
Board could have a concern here. That is an area of ignorance,
if you will, and perhaps on further questioning, Dr. Alexander
can dispel some of this ignorance--I don't want to get into
Board questions right now, but this leaves,and I will say this
for Mr. Goldberg's benefit, also, this leaves the Board with
a feeling of a large area of uncertainty. Dr. Alexander has

expressed the opinion, for example, that even at the Wateree Creek

ALDERSON REPORTING COMPANY, INC.
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fault, getting close to the site, there is nothing to indicate
that it is capable.

Well, now, the Board is not at all certain that
Part 100 criteria with respect to capability of raults are @
completely applicable in the region where there is a large
reservoir just been filled. Capable faults refer to tectonic
things that generally aren't mixed up with reservoirs in Part
100, so T think you gentlemen can see sort of the nature of
ﬁhc Board's concerns here.

MR. KNOTTS: Judge L nenberger, I can see what you
are saying. I will point out to Judge Lenenberger that we
filed are designation of witnesses a. 1 our pre-filed testimony
on May 28th. Had we known in advance that the.éoard desired |, ;
physically to interrogate Dr. Secor we might have been able to !
make some arrangements to get Dr. Secor here. I am afraid the
best I can do a: the moment is offer the gentleman from Dames
& Moore and we will make inquiries as toc the whereabouts of
Dr. Secor. <

MR. GOLDBERG: We will have a geologist on the panel
who will answer your questions on the Wateree Creek fault.

JUDGE LENENBERGER: OQkay.

MR. BURSEY: Judge Grossman and Judge Lenenberger, I
am not sure the difficult in calling Dr. Secor. He lives in
my neighborhood. He works at the university and he has been

unwilling to talk to me about v+teree fault, he has stated his

ALDERSON REPCRTING COMPANY, INC.
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unwillingness to talk to me about it. One of his graduate
students who was with him when they uncovered the fault and
worked with him on it expressed to me a sense of alarm. I
don't see why the applicant is unwilling to make a phone call
to someone locally if they are relying on this man's judgment
and unwilling to present him.

JUDGE GROSSMAN: I am surprised The NRC staff
has expressed concern on page 2-39 of it LER, with regard
to the Wateree Creek fault, and has indicated that it considers
it prudent for the applicant to continue to monitor the ongoing
mapping of the Wateree Creek fault, but nevertheless is not
concerned enough to review the investigatory materials of Dr.
Secor or to present him as a witness, Mr. Goldberg.

MR. GOLDBERG: We are reviewing his materials. We
also conclude that we d. not believe that that fault represents
a hazard to the site and will have a staff geologist to
substantiate that position. I am advised we are receiving
correspondence from Dr. Secor and will continue to review it
in the spirit, when we made that comment.

JUDGE GROSSMAN: Have you investigated to see if Dr.
Secor is also available?

MR. GOLDBERG: I have not.

JUDGE GROSSMAN: Could you do that, Mr. Goldberg?

Well, let me ask you what the nature is of the

testimony that will be presented by your witness with regard

ALDERSON REPORTING COMPANY, INC.
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to Dr. Secor's work; will the witness for one thing have all
the investigatory materials available that Dr. Secor has
presented to the USGS?

MR. GOLDBERG: May I confer with the witness?

JUDGE GROGSMAN: Certainly.

(Brief pause.)

JUDGE GROSSMAN: Why don't we take a ten-minute recess?

(Short recess.)

ALDERSON REPORTING COMPANY, INC.
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JUDGE GROSSMAN: Mr. Goldbherg?

MR. GOLDBERG: It's my understanding that Mr. Knotts
has something to report about Dr. Secor's availability.

MR. KNOTTS: 1It's my understanding, Mr. Chairman, that

Dr. Secor, as of about ten minutes agc, thought he could be over

| here in about twenty minutes, so I assume that means he will be

here in about ten minutes'from now.

JUDGE GROSSMAN: And he will come now if we request it?
He's on his way anyway?

MR. KNOTTS: That's correct.

JUDGE GROSSMAN: Pine.

Mr. Bursey, are you prepared to examine him when he
comes? I would hope so.

MR. BURSEY: ' You bet.

JUDGE GROSSMAN: You may proceed with this panel.

MR. BURSEY: Dr. Alexander, you mentioned in your testi-
mony that there had been an event that at a location at an
accelerometer exceeded at the surface the .15 figure that the =--
the .10 figure that was a safe shutdown. Can you be more
specific as to where that accelerometer was and how far the
epicenter of that avent-was from the facility?

DR. ALEXANDER: Which of those do vou want me to answer
first?

MR. BURSEY: Both.

DR. ALEXANDER: Will you restate it?

ALDERSON REPORTING COMPANY, INC.
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~ MR. BURSEY: Where was the epicenter of that event?

DR. ALEXANDEkR: It was appraximately one kilometer from
the dam site itself, Monticello Reservoir dam.

MR, BURSEY: And you're saying that =-- what was the
magnitude of that event?

DR. ALEXANDER: The estimate was M 2.8.

JUDGE GROSSMAN: Excuse me. Mr, RBursey, I just want to
clarify this for the record. I believe the witness answered and
accepted everything that you had prefaced vour question with as
to the values, and I believe the record would indicate that those
were not the correct values. He merely answered as to where the
location was, the epicenter of the event, but he did not, as I
understand it, accept your G values as postulated. Is that
correct, sir?

DR. ALEXANDER: That's correct.

MR. BURSEY: Would you state the G values then, as you

accept them, that are in place compared to the event?

|
|
|
|
|
|
|

DR. ALEXANDER: The safe shutdown earthquake acceleration

for this site are .15 G on hard rock and .25 G on soil type

foundations.

MR. BURSEY: And so this event that was a 2.8 magnitude,

what was the ground acceleration value for that?
DR. ALEXANDER: On the soil site, which is where the

instrument is situated, it was approximately .2, approaching .23

o .25 G.

ALDERSON REPORTING COMPANY, INC.




Flpw

300 TTH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

10
1
12
13
14
15
16
17

[

1

& 8 8 B

MR. BURSEY: So it was very --

DR. ALEXANDER: Excuse me, and that was for an
extremely short duration of time that it reached that kind of
a value, .06 seconds.

MR. BURSEY: But it was close to the Applicant's
projected safe shutdown ground acceleration factor?

DR. ALEXANDER: ?or a soil location, that's correct.

MR. BURSEY: 1In preparation of your pre-filed testimony,
other than Dr. Secor, what other material did you draw from
others that you did not yourself prepare?

OR. ALEXANDER: With regard to which question?

MR. BURSEY: The pre-filed testimony that is -- (Pause)
it's the pre-filed testimony.

DR. ALEXANLER: But what part of my testimony are you
querying with regard to whom I consulted?

MR. BURSEY: Well all of it. We can start at the
beginning, but I've determined that with Dr. Secor it has been
fairly second hand and now I'd like to go back to the beginning
of it and determine what else has been performed by you or by
others.

DR. ALEXANDER: As I indicated, this report, Exhibit ) P
was prepared under my general supervision. The members of this
panel and members of the Dames & Moore Corporation assisted in
preparing this and indeed did intensive work on individual parts

of it. So I was a participant in each part of the whole study as
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presented here, but others assisted in individual parts and I
believe the principal individuals who did participate are either

members of this panel or are here in the audience, with the

exception of Dr, Secor himself, whose reports we have relied upon.

MR. BURSEY: So then you're saying that other than Dr.
Secor, there is nothing contained in your pre-filed testimony
that was drawn from an outside source, it was either prepared by
the panel or by other consultants for the Applicant.

DR. ALEXANDER: We looked at all available literature,

and that would include, for example, the U. S. Geological Survey's

work in Charleston, so wa have included as part of our synthesis
and evaluation here, the available published record in each of

the issves to the extent that we have available informatioq.

So in th;t sense, we have used sources that exist in the literatur

So far as preparation of the written document itself, members of

this panel and myself plus people from Dames & Moore prepared the ’

entire document as you see it here.

MR. BURSEY: Can you or anyone else on the panel speak
to the seismic design of the dam at Lake Monticello that you =--
was the dam at Lake Monticello the one that you just referred to
as being one kilometer from the epicenter of the 2.8 magnitude
event?

DR. ALEXANDER: Yes.

MR. BURSEY: Would you speak to the seismic design

factors of the dam itself?
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DR. ALEXANDER: I am not myself qualified to speak to |
that question.

MR, KNOTTS} Mr. Chairman, I have a question regarding
the relevance ~f the inquiry into the seismic design of the dam.
The dam is not before us for licensing.

MR. BURSEY: Lake Monticello is referred to by the
Applicant as the ultimate heat sink for the facility and I feel
that if there has been an event out there, as Dr. Alexander has
stated, that did indeed reach what is considered the safe shutdowng
factor for the plant, our concerns can't be limited or erased by f
the fact that that is a soil movement a kilometer away from the
facility. I'm concerned and I think it's relevant. .

MR. KNOTTS: The application will show, Mr. Chairman, !
and the record for the agency, that the Applicant has érovidcd a ?
surface water pond, which is the emergency source of cooling waterj

|
and which of course is designed to the seismi-= standards and we :
hava a gentleman in the audience who can address that issue. |
JUDGE GROSSMAN: I believe, Mr. Bursey, in an attempt
to connect up his concerns, I will allow that now. No harm done

if he can't later on. You may proceed on that line, Mr. Bursey.

MR. BURSEY: Is there anyone on the panel that can

speak to the impact uf the event that we previously mentioned or
anything exceeding that on the Monticello Dam or any other
impoundment? |

DR. 7LEXANDER: As I indicated, I cannot speak to that, is

ALDERSON REPORTING COMPANY, INC.
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an authority on the design of dams. I can only remark that to

my knowledge no earthquake in the Tectonic Zones has caused the
failure of a dam, including, for example, the 1971 San Fernando
earthquake, which was much larger than anything we've been discuss*n
here, it was a six and a gquarter event right beneath the dam and |
it was an earthen dam, whose design characteristics I'm not

aware of, but this was built more recently by the Corps of

Engineers, to my undcrstindinq. Beyoand that, I have no basis to

answer your question.
MR. BURSEY: Did the Applicant conclude, was it your !
conclusion, Dr. Alexander, that the, I believe it's the rebound ofi
the filling of the reservoir and that you anticipate that period
has passed? 1 ‘ |
DR. ALEXANDER: The effects of the reservoif filling,
according to the observations available *o us over the past three
years suggest that that indeed is the case, that apart from the i
response initially to the filling, which the induced activity !
began to occur and contiried to occur until it reached its present
limits both laterally and with depth, that took place over the

first few months. Since that time there has been no further

expansion of the region and the overall level of activity on the

MR. KNOTTS: Mr. Chairman, when we get to an appropriate

|
| Place, Dr. Secor I am told is now in the room. He has an |

!
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F7pw 1 | Mr. Bursey does, perhaps he could be brought up now.
2 JUDGE GROSSMAN: Yes, I think that woula be apptopriate.i
3 | Dr. Secor, would vou come forward?

4 Dr. Talwani, since you're the last one there, will you

5 | please relinquish your seat?

6 Dr. Secor, please remain standing and raise your
7 | right hand.

8 | Whereupon,

9 DONALD TERRY SECOR, JR.

10 | was called as a witness by and on behalf of the Applicant, and

11 | having been first duly sworn, was examined and testified as

12 | follows:

13 JUDGZ GROSSMAN: Could you state your full name and

14 | address, sir?

15 THE WITNESS: Donald Terry Secor, Jr., Route 1, Box
16 | 251, Newberry, South Carol. \a.

!7| JUDGE GROSSMAN: Mr. Bursey, do vou want to proceed
18 | with Dr. Secor?

19 MR. BURSEY: Yes, thank you.

300 TTH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

20 | CROSS EXAMINATION

21 | BY MR. BURSEY:
Q Dr. Secor, did you examine the documents that Scuth |
| Carolina Electric & Gas is attempting to put into evidence here

that cites you and your studies of the Wateree Creek Fault?

& 8% 8 B

i A I just examined it briefly prior to coming to this
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meeting.
Qo Have you been previously in communication with SCE&G?
A Yes.
Q And they worked with you in preparation of this
document?
MR. KNOTTS: What document is being referred to, Mr. =--
MR. BURSEY: I'm referring tc tie documenc that is Dr.
Alexander's pre-filed testimony on page 16 where it begins

"Evaluation - Wateree Creek PFault",

A No, they did not ‘ork with me in preparing this statemen

I hadn't seen it until I came here.
BY MR. BURSEY:

Q There are .ome conclusions that they have drawn, I'll

" quote Dr. Alexander: "I have reviewed the findings by Dr. Secor

to date and have reached the following conclusions:

"(l) Substantial evidence exists indicating the
presence of the Wateree Creek Fault in the Chapin quadrangle as
presently mapped by Dr. Secor. The fault has been traced north-
ward to a point approximately two kilometers southeast of Peak,
South Carolina." 1Is that so far correct?

A Yes.
Q "Progress of the field work to date has not provided
any observational evidence of nurthward continuation of the

LTk

MR. KNOTTS: Excuse me, gentlemen. As a courtesy to

ALDERSON REPORTING COMPANY, INC.
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Fipw | | the witness, I will provide him with a copy of what is being !
|
2 | read from, ,
3 (Mr. Knotts hands a document to the witness.)
4 A Everything you've said so far is correct.

5 | BY MR. BURSEY:

Q And is the field work -- where does the field work

stand now?

A Right now we've hasically cospleted mapping the Chapin

v @ N o

and Little Mountain quadrangles and this summer we're working on

|
|
10 | Monticello and Pomaria. :

1 Q You have begqun on the east Broad?
12 % A Yes.
13 _ [} Do you have any findings that you think would be of

14 | concern to the Board?

15 A I don't believe so. We have not found any evidence

16 | of the Wateree Creek Pault nor the location right southeast of

300 TTH STREET, SW. , REFPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

17 | peak that you referred to, so we have no evidence that it extends ,
18 | north into the Monticello quadrangle at present, and we've coveredI
19 | a good bit of that ground already and it doesn't seem to be there. |
20 | Q Dr. Alexander theoretically projects that if the Fault |
2'1 were to cortinue on towards the plant, that there is no evidence
21: that it would have any negative seismic impact on the facility,

23; Are you prepared to conclude that now? i
3‘; A Tha'. s outside my area of expertise roally. E
& ,

5 Q Can you make any observations as to the potential
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capability of this Fault? |
A We have recently determined that a diabaseda dike, ;
probably of Jurassic Age, intrudes across the fault in the southerr

part of the Chapin quadrangle, completely across the fault zone,

and to me that means that the fault hasn't moved since that time,
which is roughly 100 million years. Sc it looks like the fault |
has been dead for a long time. E
Q Have you mada any arrangements with SCES&C to procure ;
the data that you develop as your investigation continues into the
fault? |
A I am more or less obligated to file reports with the
U. S. Geological Survey periodically and these reports can be

obtained by anyone through the U. S. Geological Survey. I have

in the past provided the Electric Company with one copy of these
reports, as I file them with the U. S. Geological Survey. |
Q But there have been in the past no arrangements between
you and them and there are none for the future? !
A That's correct. |
MR. BURSEY: Mr. Grossman, that's all I have right now
for Dr. Secor.
JUDGE GROSSMAN: Does anyone have any further juestions?
Mr. Knotts?
MR. KNOTTS: Dr. Secor, would you mind telling us for :he
record a little bit about your educational background? Where

did you attend college?

ALDERSON RPEPORTING COMPANY, INC.
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THE WITNESS: Yes, I have a degree in civil engineering
from Cornell, under-graduate degree, a Masters Degree in gcology
from Cornell and a Ph.D. in geclogy from Stanford.

MR. KNOTTS: An' does your work experience normally

take you into the area of mapping faults or possible faults?

THE WITNESS: Yes.
MR. KNOTTS: Thank you. No further questions.
JUDGE GROSSMAN: Mr. Goldberg?

MR. GOLDBERG: No guestions.

JUDGE GROSSMAN: Mr. Wilson?

MR. WILSON: Just briefly, Mr. Chairman, maybe I
missed something, I was out just a moment on the phone.

Dr. Secot, on the conclusions that Mr, Bursey asked

’

you about on page 18 of Dr. Alexander's pre-filed testimony,

based on your investigation and having reviewed these conclusions,

did you concur or dispute any of those individually or collect-

ively?

THE WITNESS: No, what he states here seems to have
been derived from my first technical report to the U. S. Geoloqicai
Survey and I still feel that that's accurate. ‘

MR. WILSON: So they are correct derivations? i

THE WITNESS: That's right, yes, they are. |

MR. WILSON: Thank you, that's all I had, Mr. Chairman.

Thank you. ‘
|
JUDGE LINENBERGER: Dr. Secor, do we understand correctlﬁ

ALDERSON REPORTING COMPANY, INC.
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that your field of expertise and your involvement in these prenontf

studies have to do with the geology of the area ard not to do with

the seismological implications of that -- of those geological
findings? 1Is that correct or not?

THE WITNESS: That's basically correct, ves.

JUDGE LINENBERGER: All right, sir. Now you then have
not, yourself, made any -- drawn any conclusions about, or have
y%4, about the capability of the Wateree Creek Pault. I know
you spoke about the diabase dike intrusion that was observed and
indicated no movement something of the order of a million years
or greater. Do you have any further conclusions about capability
or lack of capability of chis fault other than tha obsorvatioﬁ?

THE WITNESS: There are some places wher. capability
and geology come together and one of them is an issue that looks
like it's an old fault, as I stated previously. Also, if a fault
is going to be reactivated, it should have an crientation that's
== a certain orientation with respect to the stress field in the
rock, if it's going to be reactivated. And I have looked at the
stresses that have been derived from geophysical information
and it doesn't lock like the attitude of the Wateree Creek Fault
is particularly favorable for reactivation.

JUDGE LINENBERGER: In terms of stress orientation?

THE WITNESS: That's correct.

JUDGE LINENBERGER: All right, sir. Let's stick with

this dike intrusion for just a moment. I'm not quite sure how to

ALDERSON REPORTING COMFANY, INC.
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Fllpw ask this, but somewhat naively let me ask how does tha extent of

2 % the dike intrusion into the fault compare with the, let's say, |
3 | the overall length of the fault? 1Is the dike intrusicn something
4 | that could permit the fault to break up and behave subsequently

5 | perhaps as two segments of fault?

6 THE WITNESS: The dike itself is a relatively thin

7 | sheet of rock, only a few tens of feet thick., It's strength is

8 | miniscule, so it doesn't act as a pin which prevents the fault

9 | from slipping at all. The only significance of the dike is that
10 | it hasn't been misplaced by the fault and therefore it tells you

" i that the fault is older than the age of the dike.

12 JUDGE LINENBERGER: All right. Perhaps another way to
13 | ask my question, does the dike extend -- is the extent of the

14 | dike comparable to the extent of the fault?

15 THE WITNESS: Their lengths are of the same order, ves.

16 JUDGE LILENBERGER: Same order. |
17 THE WITNESS: Roughly ten kilometers. i
18 JUDGE LINENBERGER: All right, sir. And the stcess |

19 | pattern orientation that you were referring to that you said is

300 TTH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202, 554 2345

20 i not consistent with reactivation of this fault, has that stress

21 | pattarn been observed along the whole length of the fault? i
THE WITNESS: No, the stress data that I'm familiar

with comes from around Monticello Reservoir and the fault is

1
|
south of the reservoir, so they're in different places really. 9
|

& % 8 B

; JUDGE LINENBERGER: So it's in the area of the reservoir

|
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that the stress orientation is, if you will, in a directicn that
would not be consistent with fault activation?

THE WITNE>S: Yes.

JUDGE LINENBERGER: Will you say a lit-le bit more, sir,

about what is left to be done in your study? I gather it is
still goirg on, and what constitutes -- where were your
cbjectives an‘' what will constitute completion of it and what's
left to be done? That's three questions there,

THE WITNESS: Basically I'm interested in the geology
of the Piedmont Province in South Caroline and so I'll probably
be doing geology here for the rest of my life. But as far as
this project goes, I am in the second year of funding from the
U. S. Geological Survey and- the objectives this Yyear are to
finish the mdpping of the Monticello and Pomaria quadrangles and
to complete fracture studies and some geophysical measurements
that we're making in these areas.

I have a proposal that has been submitted to the U. 8.
Geological Survey for a third vyear of work to study tha northern
extension and che southern extension of the Wateree Creek Fault.
In particular, if we can trace the Wateree Creek Fault south
to the vicinity of Lake Murray where there are some voastal plain
deposits, we would have still another geological way of Pinning
down it's age. So I have requested a third year of funding, but
I haven't heard officially whether that's going to be awarded or

not.

ALDERSON REPORTING COMPANY. INC.
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FlSpw | JUDGE LINENBERGER: Well finally then, as to the

2 | portion of your ong.ing program that is left to be decne, assuming

3 you get the money you asked for, will the work that is yet to be

4 | done have a very direct bearing on the question of specifying

5 the geological nature of the proposed Summer plant site, per se,

or is it getting away from the site now?

7 THE WITNESS: We're getting away from the site basically;

8 i We're doing the geology in the critical place right now and as |

9 | time goes on we'll be working farther and farther away from the site.
10 JUDGE LINENBERGER: So, so far as efforts that you are

]

11 | doing or have to do that impact the site itself, when vill those ;
12 | be available for USGS?

13 THE WITNESS: The results of this summer's work will
14 | be written up and submitted to the USGS in the fall, October- f
15 | November. . | 5
16 JUDGE LINENBERGER: I'm going to ask you for a profess-
17 | ional opinion here. From what you have done to date and the kinds%

18 | of things you anticipate doing that could have an impact on the

19 | site because of the proximity of your efforts, are there any

300 "TH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

)
I 1
20 g areas of unknowns that cause you personally to have reservations 5

»

1 about the Wateree Creek Fault upsetting the conclusions of the
USGS.and the NRC staff so far about this site?
THE WITNESS: No. I have personal reservations about

whether facilities of this scr+ should be built, but I don't

G B 8 B

feel like geology is the limiting factor.

i ALDERSON REPORTING COMPANY, INC. 1
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JUDGE LINENBERGER: All right, sir. I think we hear
you and I th#nk you very much for your candor. That's all I have.

JUDGE GROSSMAN: Dr. Secor, the stress orientation that
you mentioned, was that based on observations from the two
boreholes that the USGS has made in that area?

THE WITNESS: Yes, that's mainly it, plus the first
motion data from the seismic studies that Dr. Talwani has made.

JUDGE GROSSMAN: How far is the nearest borehole to the
fault that you have so far mapped, to the extent that you have
mapped it?

THE WITNESS: The nearest point on the fault is I guess
about two kilometers southeast of Peak and I don't recall exactly
the distance from Peak up to where the boreholes were, several
kilometers but I don't know exactly.

JUDGE GROSSMAN: It seems to me from some of the things
that I've read that there have been suggestions made that from
the nature of the materials in the boreholes, one could only
learn che local stress conditions, that is for a very confined
area. Is that your understanding too?

THE WITNESS: VYes, the stresses that have been measured
are applicable to the vicinity of the reservoir since the
fault is not present thére, at least we haven't found it, we
don't know what the stresses are like around the fault down in
the Chapin area where it has been mapped.

JUDGE GROSSMAN: So you really can't project the stress

ALDERSON REPORTING COMPANY, INC.
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conditions from the bore holes to the fault itself, is that so?
THE WITNESS: That's true.
JUDGE GROSSMAN: Now even though this isn't your area,
You must be aware of the fact that there has been reservoir
induced seismicity as a result of che Monticello Reservoir.

THE WITNESS: Yes.

JUDGE GROSSMAN: Have you any opinion &8s to whether that

seismicity is related at all to the Wateree Creek Fault?

THE WITNESS: I don't think it is, because the Wa“eree
Creek Fault doesn't seem tc occur in the place where the seismic
activity is.

JUDGE GROSSMAN: I have no further guestions.

JUDGE HOCPER: Professor Secor, can I ask you just two
questions, and both of them come from a little bit of information,
perhaps not encugh. One concerns this matter of lineations
that continue on from the fault, I believz north. I believe
there s some sort of creek bed lineation, is that correct, sir?
The basis for speculating that the fault goes on farther north.

THE WITNESS: 1I've heard those speculations, ves.

JUDGE HOOPER: They're not yours then?

THE WITNESS: No.

JUDGE HOOPER: Then you have, as far s what you can
Sc¢y right now is that you're not convinced that these lineations
have any relation to the continuation of the fault?

THE WITNESS: I'm not convinced. 1I've walked the creek

ALDERSON REPORTING COMPANY, INC.
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in question and I have not found any evidence of faulting in it.

JUDGE HOOPER: Concerning the Chairqan's last question,
and I realize that you're not an expert in this area, but I
would appreciate your general opinion, is there any possibility
of an interaction betwfen a non-capable fault in the geological
sense and reservcir induced seismicity, is there any possibility
of this interaction for an old fault and reservoir induced
seismicity, not necessarily, but is it possible for there to be
some amplification along a fault line?

THE WITNESS: If you regard a capable fault as being -~
a fault that's not capable as one that's been inactive for a
certain period of time =--

JUDGE HOOPER: That's what I'm saying, that's correct.

Tﬂﬁ WITNESS: T hen I ~auld say that a fault that
wasn't capable, in other words, hadn't moved for certain periods
of time, still might be reactivated by a reservoir if it happened
to be in an orientation with respect to the stresses that were
favorable.

JUDGE HOOPER: I understand that some of the largest
magnitude earthquakes that are reservoir induced have been along
old fault lines and that is the reason I'm just asking this
question. So I guess to paraphrase your answer, it would be
possible, not necessarily probable, but possible that the Wateree
Creek Fault could in some way amplify, not necessarily amplify,

but could transmit some of the shaking from a reservoir induced
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2 THE WITNESS: I guess that's possible, ves.
3 JUDGE HOOPER: Thank you.
4 JUDGE GROSSMAN: Any further guestions?
5 MR. KNOTTS: I have some recross if I may. |
L JUDGE GROSSMAN: Yes, certainlv. .
7 MR. KNOTTS: Dr. Secor, in response to Dr. Hooper'- !

8 last question you indicated it was possible that there might be
9 | some reactivation of the old fault as a result of reservoir

10 g induced seismicity. I thought I heard vou indicate earlier that |
1 | the stress field in the vicinity of the reservoir was not conduciv;
12 | tc that. Could you explain or confirm?

13 | THE WITNESS: All right. I believe that the stress

14 | measurements that have beeﬁ made in the vic;nity of the reservoir

15 indicate that the greatest principal stress is horizontal and

16 | the least stress is vertical. These are the conditions that

17 | lead to thrust faulting. And thrust faults have inclinations '

18 | that are generally about 30 degrees, they are moderately inclined.

300 TTH STREET, SW. |, REPORTEHRS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

Wateree Creed Fault is practically vertical, so its dip is wrong

20 | for it to be reactivated as a thrust fault.

average and the net slip would be such that it would be a reverse

21 MR. KNOTTS: Thanksvery much. I
22 ! JUDGE GROSSMAN: But does it appear to be a dip slip ;
23 ; fault or a reverse dip fault? i
24 f THE WITNESS: Its dip is about 80 degrees on the \
" |

|

f
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fault. ;

JUDGE GROSSMAN: I see, but nevertheless it does exhibitg
vertical =--

THE WITNESS: Nearly vertical, ves.

JUDGE GROSSMAN: Thank you, we have no further questins.:
Thank you ver ' much for joining us, Dr. Secor.

(Witness excused.)

JUDGE GROSSMAN: I think at this time we promised the
limited appearance presenters that thev could offer their
statements and we would like it if the panel would relingquish
their seats for just awhile and hear these statements, though we
are definitely not excusing you.

(Panel steps down.)

JUDGE GROSSMAN: We do have nine names. I just thought
I would let the parties know what to expect.

MR. KNOTTS: I'm sorry? |

JUDGE GROSSMAN: Nine. l

MR. BURSEY: Judge Grossman, are we going to go back to |
the seismic considerations this afternoon? !

JUDGE GROSSMAN: Yes, as soon as this is concluded. I |
don't know how much time, I believe we'll have some time left. '

Could the first four speakers, Barbara Bullard, Michael

the witness table?

If you have not heard from this morning's session, we

ALDERSON REPORTING COMPANY, INC.
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would prefer that you limit your time to five minutes apiece.
The first speaker will be Barbara 3ullard, and could you,
first give your full name and your address please?

STATEMENT OF BARBARA BULLARD

MS. BULLARD: My name is Barbara Jean Bullard, I live
at 1204 Whitney Street, Columbia.

JUDGE GROSSMAN: Could you speak slower and louder
please and please vepeat it. The court reporter here is attemptin§
to take it down so -.hat it will be printed in the transcript.

MS. BULLARD: My name is Barbara Jean Bullard. I live
at 1204 Whitney street in Columbia.

All I would like to say is that I don't want a nuclear
power plant here because there's too much room for error, human ?
error. The same thing that happened at Three Mile Island‘céuld
very easily happen here and it won't just hurt us, it will hurt ?
generations past us and there's nothing you can do to reverse :
the action and I don't see how anybody could want one.

JUDGE GROSSMAN: Thank you, Ms. Bullard.

The next speaker is Michael Geoding.

STATEMENT OF MICHAEL GOODING i

MR. GOODING: My name is Michael Gooding, I live at
1204 Whitney Street in Columbia, South Carolina.

As a resident of Columbia and a resident of Columbia
and a user of SCE&G power, I definitely stand unequivocably

opposed to the licensing of the V. C. Summer Plant or any other
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power plant in the area, and I could list a multitude of reascns
why, but we only have five minutes here.

Cne reason is, this technology is something we don't
even need to begin with, We waste 50% of the enerqgy we use in
this country, so why do we need to build power plants in order to
supply maybe 3 or 4% at the most, that is this dangercus. It
doesn't make sense. We need to loock at who is going to win, who
comes out ahead with these power plants. Do the customers come
out ahead? No, we pay higher rates and higher rates and higher
rates. This is an expensive technology, it's not cheap. Some of
these people may tell you it's cheap, but it's not. We see how
much it will cost to clean up the Three Mile Island plant, a lot
of bucks. It is by no means cheap and it's dangerous, it's dirty.

| Second of all, another reason why I'm opposed to it
is we're maki. 7 decisions here now that are going to affect
future generations that don't even have the chance to be
represented. I mean we supposedly live in a democracy here, but
these people aren't getti.~ a chance to be represented with these
decisions. What are we going to do 2Q, 50, 60 years up the
line when our grand children, children, our great grandchildren
come to us and say, listen, great grandad, why didn't you decide
no nuclear power. You're killing us now and we can't do anything
about it. But SCE&G is going to come out ahead on this because
they're going to make big bucks off of it, a lot of money, it's

capital intensive.
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Another point is, there are so many parts of nuclear
techinology that we still don't know how to deal with. Hopefully,
sometime during these hearings, someone from SCE&C will respond
to, what are they going to do with this reacter 30 years from
now when they have tc decommission it. They don't know how to
decommission it, no one knows how to decommission one of these
things. 1Is it going to sit out there like a little baby nuke,
SCE&G's test reactor is, growing over with weeds waiting for
some terrorist or someone to come along and blow it up or somethiné
Oor some earthquake to come along? What's going to happen to it?
It's just going to sit and sit and sit and be hot as .ell.

And that's all I've got to say.
JULGE GROSSMAN: Thank you, Mr. Gooding. |
Wes White. i

STATEMENT OF WES WHITE

MR. WHITE: My name is Wes White and I live at 18 Bluff (
Road, Columbia. é

I want to examine what will come out of this reactor
based on our experience with past reactors. First off, there will;
be, based on past experience, from time to time what is called ;

"routine emissions of radiation"™, as at TMI. And thiese routine

| emissions of radiation will, not going into the exact mechanism

which will take too much time, cause a certain number of cancers

in the surrounding population from runaway cell multiplication,

which is a cancer.
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| pound kitchen pressure cooker. I mean if vou don't have three
doctorates and an MD, that's about the only way you can conceive

| of it and understand what the thing is.

Also, the reactor itself is a danger to the water

table in that the reactor, as you all have heara, very conceivably
can melt down. There have been some projections about how many
melt downs we can expect where the core melts to the floor of the :
reactor, hits the water table and thus produces a radiocactive
cloud of steam. It hasn't been all that long since there were

no human beings living in the Congaree River valley, say about ;
1730, and though it may be hard for the rest of us to concede

here now, that can happen again.

And also, as has been pointed out in Canadian Geographic;

several months ago, there probably used to be guite a bit of
plutonium here on the planet. The planet is possibly five
billion years old. I don't think anybody knows but supposedly

that's how old it is. Now the plutoniun that used to be here

has decayed into lead. It's heavier than lead and anvthing heavier

than lead will eventually decay into lead, if I can believe :
|
Canadian Geographic. And all the plutonium that used to be here |

has now been gone for three or four billion years, more like four
billion years or more. Now in order to produce steam to make
electricity, and incidently to keep a few people rich with '
electricity that we don't need, what some people are proposing

that we do is build this reactor and it's basically a multi-million
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F25pw 1 And this stuff, this reactor, this pressure cooker,

2 | will produce, to quote the lady who did the Masters' thesis on
3 | the history of the Savannah River installation, it will produce

4 | "a hideous amount of waste" indirectly in that the waste that

5 | is produced by the V.C. Summer reactor will have to be sent

6 | somewhere eventually and when it is sent there, well, here, I

7 | wane to quote for the record one sentence, one sentence only ;
8 | out of the current issue of Newsweek, June 22, 1981, on page 33,
9 | this one santence states, ves, here it is, under headline, "low

10 | to build a bomb". All right, this one sentence states, "But

11 | with a little atomic alchemy and a lot of undercover tinkering

12 almost.any nuclear reactor can be used to make a bomb." |

13 ? Now my question is, is it worth it for this electricity

14 | and another thing is the waste that will be produced by this

15 | v. C. Summer reactor will, the plutonium in it, which will have

i

16 to be sent somewhere, I suppose to Barnwell, that's a very danqeroys

17 idea. We've had experience with that before. 1In 1958, between i

18 | Sevierlux (ph.) and Cherubinx (ph.) some improperly stored

19 | plutonium extract blew sky high and .iped out 100,000 square

300 TTH STREET, SW. , KREPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

20 | xilometers. I think that's 38,600 square miles, 3Q villages

(5]

1 | of up to 2,000 people apiece disappeared off the -- well they
disappeared off the map, the villages aren't there now, no one |
lives there now.

* And I'm saying that the waste produced by the V. C.

& 8 8 B

| Summer reactor will lead to a situation like this sooner or later.
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F26pw It has happened once before, it's gocing to happen again, sooner

2 | or later.

3 Now when it comes to nuclear energy, my proposal would
4 | be to wait until we have perfected some sort of fusion technology.
5 | I have never heard anycne say anything bad about fusion. There

6 | may be all kinds of things bad about it, but we don't know that

7 | yet, and that's possibly only 30 years off. There are counter

8 | proposals about how to get the eneryy that we can get from nuclear;

9 | I mean other ways %o get it. And finally, I think that the

10 | nuclear waste that will be produced by the V. C. Summer reactor

11 is a threat to civil liberties. The various vere'ons of the

12 | recodification of thea criminal code, the great grandson of S-1 f
13 | that's knocking around Congress now, there is occasional mention

14 | of nuclear energy in this recondification of the criminal code

15 | and I think that the waste that is produced is so dangerous

SW., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

16 | and so =-- well let's just say flat out evil, that it will

!
|
17 | necessitate a -- something more like a police state than what ;

g
% 18 | we have now and a lessening of civil liberties.
§ 19 That's all.
20 JUDGE GROSSMAN: Thank you, Mr. White. é
21 f Elizabeth Lever.
22 i STATEMENT OF ELIZABETH LEVER |
23 | I am Elizabeth Lever, I live at 5420 Knoll Road,
24 | Columbia 29203. 1I'm a licensed practical nurse in a local hOSpitai.
|
25 I am against the current licensing of the V. C. Summer

|
\
|

; ALDERSON REPORTING COMPANY. INC. i
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F27pw 1 | nuclear plant. I think that the contracts have been enforced

2 | poorly, the contractors' employees.are aware that work has not

3 been up to specifications and these employees are as capable of

4 | reading specifications as the inspectors. Some whistle-blowers |
5 in the area have been -- who have worked at the plant are currently
6 | blackballed.
7 I also feel that I am repre=cating appraximately 1,000 5
8 | people if -- that cannot be here because they are working, who
9 ; sympathize with this on the basis that our senators recognize
10 | that my letter to him represents the voice of 1,000 pecple. ;
11 I am aware that contracts with the hospitals cnly 5
12 | currently cover the employees of South Carolina Electric & Gas

13 | in the event of a nuclear accident. The hospital that I work |

14 | at has broad, non-specific plans for care of radiation victims ;

15 | and emergencies calling for evacuation. Por the close proximity |
16 | of this plant and others dealing with agents creating radiation
17 | problems, we have almost no knowledge of treatment and care of |
18 radiation burns and sickness being taught in our medical schools

and nursing schcols. These hospitals are within 30 miles of

300 TTH STREET, SW. |, REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

20 | the V. C. Summer nuclear plant: RMH, Richland Memcrial Hosp.ical;
Baptist Hospital; Providence Hospital; Lexirigton Hospital;

Moncrief Hospital and the Veterans Administration Hospital.

22

23 | There are severa. imaller hospitals in closer proximity than these;
24; Wind drift - today with the winds from the west of up ;
s ,

| to 12 miles an hour with gqusts to 19 miles an hour, would affect

|
: ALDERSON REPORTING COMPANY, INC. '
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F28pw all of Lake Wateree, which is within 3Q miles of the V. C.

2 | nuclear plant. If the winds fram the north, most of the Lake

3 | Murray communities would be affected by any accident that spilled
4 | into the air. If the winds were from the southwest, Great Falls
S | would be affected. If the winds were from the south, the

6 | Chester and Sumter Natiocnal Forests would be affected. And if

;
7 % the winders were from the east, Newberry would be affected. I'm
8 | not a metecologist, but these are just facts.
9 ; My other question is what effects would be temperature

10 | inversion if the phenomena occurred simultaneously with an

11 accident at V. C. Summer nuclear plant with a spill into the

12 | air. '
13 Thank you. i
<14 3 JUT/.GE GROSSMAN: Ms. Lever, why are these workers being |

1 |

15 | blackballed?

, REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 5564 2345

' 16 MS. LEVER: Because they have been aware of faulty !
§ 17 joints in pipes and they are the people that reported that the ;
g 18 | initial laying of the concrete was not up to standacd, that this j
g 19 | concrete s iblayer had to be pulled and relaid. E
20 | JUDGE GROSSMAN: Was that done? ?
21 | MS. LEVER: I understand that it was relaid.
22 j JUDGE GROSSMAN: Thank you, Ms. Lever.
23 The next speakers are Pam Hudson, Merll Truesdale, E
24 ; Renee Bursey and Jean Fundstein. Would you all please come up ;
25 | here to the witness table? |

ALDERSON REPORTING COMPANY, INC.
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(Mr. Truesdale confers with Judge Grossman at

the bench.])

JUDGE GROSSMAN: Have a seat and we'll handle further
speakers. There were four that I read. Pam Hudson, you may
proceed. |

(No response.) ;

JUDGE GROSS® N: She's not here. Okay. Merll Truesdale.

STATEMENT OF MERLL TRUESDALE

MR. TRUESDALE: My name is Merll Truesdale and I reside |

at 1613 Wynnewood Road here in Columbia, South Carolina. For most

of my life I have lived here in the State of South Carnlina and

in Richland County.
There are some things that kind of bother me about

this plant, the V. C. Summer nuclear power station that is coming

up. One is the plant is very close to our water supply, the
Broad River. If anything was to happen, such as happened at

Three Mile Island or even worse, the water in our area probably

would be contaminated from that. I'm just a regular human being
|

who worls and everything else, but I know one thing about radiation
that it has half lives and it lasts for a long time. You don%t

have to be a great mathematician ~r scientist to realize that. I
am concerned about this because my family has been in this state

for a little over 200 years. I would like to raise my £ ‘ly :
|
here but if this continues I will be forced to move somewhere else

I think this Commission, the Nuclear Regulatory

'
|
|
|
|
|
|
|
i
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Commission, has the cbligation to hear the facts and concerns

of the citizens of this area concerning this plant and realize
that whatever decision vou're going to make, which I believe

you already have made your decisions somewhat, that we must all
really tiink towards the future because if we don't that's all
we have to go on. Our lives might not be worth anything to the
South Carolina Electric & Gas as far as dollars, but it means a
lot to me. And I cannot accept the risk, nor can I tolerate the
risk by having a Three Mile Island or having some becondoggle,
even if it doesn't happen, that in 30 years I'm gcing to have to

pay for it when I'm 50. I will not accept that responsibility.

J

And at this point I cannot see any reason why this plant should be

licensed. SCE&G makes a fairly good profit off the electricity

they have and what they generate.

I realize technology has to grow but explore other ends, |

do not manipulate and exploit the land :nat you work on, you
live on, because in return if you do i+ ~ill come back to you
anéd it will hit you hard. And maybe that is what is needed.

But another thing that bothers me about the plant
in itself is within the 10 mile radius if a meltdown does happen,
the people in that 10 mile area is already written off. What is
going to be in effect is, the people's death warrants are going
to be signed very fast and very quick. So I feel like that is
very unjust and it's up to you gentlemen to decide about licenses

and I hope that you will decide ir some prudent manner.

ALDERSON REPORTING COMPANY, INC.
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JUDGE GROSSMAN: Thank you, Mr. Truesdale.

Renae Bursay?
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Al

STATEMENT OF RENE BURSEY

MS. BURSEY: Rene Bursey, Route 1, Box 95, Blue Mountain,
South Carolina 29705. I'm a registered dental hygienist and
I've been practicing in the dental field since 1972. I became .
concerned about radiation not because of nuclear power but througha
X-rays when I read several reports that low-level radiation-
could very well damage the genetic structure of children in
some way. They weren't sure. The repor% wasn't positive, ktut
however it was possible.

And also that the use of fluoride--fluouride is a
topical substance that's been put on children's teeth in to
help them keep down the caivities--that the use of fluorides
and the ways it bonds with minerals that it might catch some *

of these substances that would also cause cancer.

And I never really did put that together until I started |

|
|

| hearing, about the problems with nuclear power plants and things
17

like that. And Igot to thinking that if children could be more
susceptible to cancer and genetic damage, then low-level emissions
that occur during x-rays, then what would happen in the event

of a nuclear accident. !

And Thaven't seen a whole lot of research on this

| and I'm not going to be very comfortable until I do. VYou're

| talkiig about little kids dying of a very horrible disease.

If it's possible, it chould be researched before this plant

ALDERSON REPORTING COMPANY, INC. |
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1 JUDGE GROSSMAN: Thank you, Ms. Bursey. Jean Pfundstein?
2 STATEMENT OF JEAN PFUNDSTEIN
3 My name is Jean Pfundstein, 2520 River Drive, Columbia

4 | 29204. I'm a recent person that's moved to South Carolina in

5 | the past few years. I grew up in New York State and had Indian

6 | Point.inmy backyard and I really wasn't aware of the nuclear

7 | problem until I did come to South Carolina.

8 I have seriously considered not getting up and bothering;
91 to say anything today, but I'm looking on this as an cpportunity
10 | to get up and express, you know, voice my position on nuclear §
11 | power, and it's subsequent waste coming into South Carolina.

12 I have no statistics ar anything else to lay on you.

13 | I'll leave that to the scientists and everybody else here in

15 | accident cannot happen, but I see a real threat behind nuclear

. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

|

|

. |

14 | the hearing. Myself persconally, I'll never say that nuclear E
|

|

16 power and this is in the individual and it's twofold. One is
17 ignorance and the other is apathy and I'm afraid I've been guilty f

18 | of ignorance for most of my life but I'm not apathetic right

300 7TH STREET, SW.

19 | now.
20 | Ignorance describes someone who knows nothing about ;
21 nuclear power which is kind of inconceivable after Three Mile
Island, but not impossible. And apathetic describes someone ‘

22

23 ; who does hase some kind of awareness and chooses not to act
24 | on it. I Lelieve that most people are willing to get involved
25

about nuclear power and alternate energiesfor the sake of our

ALDERSON REPORTING COMPANY, INC.
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nation and I've made my choide and I've chosen to turn my own

ignorance and other pecple's ignorance into knowledge and apathy

and inaction into action. And I challenge the private citizens

of this state--I don't care who you are, whether you're a housewife,

a lawyer, doctor, a student--to take an active effort and say
.3 to nuclear power in South Carolina.

And for myself and for a grwoing number of many other
people, enough doubt has been shed not only on the V. C. Summer
plant but on nuclear power in general to guestion the continued
commercial use of nucli:ar power. And for those that choose
not %o speak out and make any decisions about nuclear power,
don't worry because big business, the utility companies and
government will make them for you.

I don't know about.you, but I will not give up my
right to speak out stridently. I will not stand aside to take
down my roadblocks. South Carolina right now is my state. The
United States is our nation and, more importantly, it's our
money going out to fund these nuclear power plants. So we really
need to decide on the quality of life that we want to have for
ourselves now, for our families and for future generations.

And I hope that possibly this will be kept in mind.

JUDGE GROSSMAN: Thank you, Ms. Pfundstein. Ms. Bursey?

MS. BURSEY: Can I have a minute? I forgot to say
scmething that's real important.

JUDGE GROSSMAN: Yes, certainly.

ALDERSON REPORTING COMPANY, INC.
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! | ' MS. BURSEY: I forgot to say one thing that I think
2| is really important, and that is that you don't have to have
3 | a nuclear accident to have low-level emissions. That happens
4 | all the time. So my gquestion relates to the way we operate

5 | our nuclear power plants.

JUDGE GROSSMAN: Thank you. Thank you. The next

7 speaker is Anthony Martin and I understand there are two others
8 | who would like to speak. Would they come forward, pleaae,
9 | and have a seat at the table?

10 ! STATEMENT OF ANTHONY MARTIN

" My name is Anthony Martin. I reside here in the city.
12 | 1 don't know a whole lot about nuclear power. I don't know
131 its dangers o~ the safety measures that are being taken, but

14 | 1 do know some things that I think ought to be pointed out to

300 TTH STREET SW., REPORTEKRS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

15 the taxpayers.

16 . In the Summer of 1978 I worked for the Bunson Service
17 | Company who made the heating and air conditioning units out

18 | there at Jenkinsville. I was the aceountant keeping the books
19 | for the e .ipment. And while working there, I became aware

20 ? of a black market operation going on inside the Jenkinsville
2‘! plant involving the main warehouse people.

22 It was common knowledge that youcould get anything

23 ; that you wanted. Four hundred dollar drills were being sold

2 g for thirty bucks. It was a matter of three or four days before
2s |

? whatever you order was delivered to you. I was just handed

i ALDERSON REPORTING COMPANY, INC.
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some figures a few months ago from some friends who told me

that the original estimate for the construction of the Jenkinsville
plant was approximately a hundred and ninety 1illion dollars.

That figure has been revised to five milliondollars. I think

the taxpayers ought to be given some kind aof accounting of why

this gross underestimate was made to begin with. |

I think one of the reasons is because all the constructién

workers there and all the companies involved in that project

‘knew that this was kind of a pork-barrel situation. That money

was being thrown about by the shovelfuls. Everyone there was
aware of it and they were taking advantage of it every day I
was there.

JUDGE GROSSMAN: Thank you, Mr. Martin. Will the .
person that's sitting next to you please speak and give your

full name and address, sir?

STATEMENT OF ABRAHAM SHINGLETON

Reverend Abraham Shingleton, Columbia, South Carolina.
I'd like to speak against licensing the facility. There are
scme men who haven't been ovened up to the public concern in
the nuclear facilities. fhere is a certain group of pecple
who have been against our pecople, against our country. One
of their divisions is a land division.
Some years ago, it concerned the TVA. They had member-

|
ship on the TVA. At this time they have membership in the environ-
|

| ment and power. Saul Hill is one. There's a man named Russell

A_DERSON REPORTING COMPANY, INC.
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Train. These people are members of an organization called the
Council on Foreign Relations. In South Vietnam they had people
placed to shave points against us wnefeby they carried out the
premeditated murder of cur men there.

On defense against the Russians, they have certain
point-shaving tactics in which they--we don't nave missiles
to knock down the ICBM missiles out of the sky during an attack

against us. These particular plants came insurreptiously, just

thrust in surreptitiously without much publicknowledge or discussion

On examination it was found that Daniel Construction up here
in Greenville, a construction company and builder, Mr. Daniel
was a member of this particular organization.

There are any number of other pecple who are--could
very easily be using these nuclear power plants as potential
targets to be used by terrorists. If somebody like Carter would
get in again, Carter being a member of a group called the Tri-
lateral Commission, who sided with the Communists to overthrow
Central American governments. Now, if we aren't careful to

get these people before they continue and one ¢of themgets in

again and they could bery easily use these facilities as cataclysmic

targets our people, either for destruction or for the ensickening
potentialities.

It's not our norm to allow such facilities to open
up with so many dangerous factors that are not ironed out. The

one brochure I read--I work and do a lot of construction myself.

ALDERSON REPORTING CCMPANY, INC.
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I understand a lot of them are crackarbox construction. They
used a very frivolous brochure to try to get it across to the
public, trying to make a yard lock like a mile. But such is
not the case.

The pecvle, the particular CFR people whc have--the
particular agencies concerning this and other facets of our
governments and our lives, they're the same people that gave
the A-bomb secret to Russia after World War II. They carried
out the premeditated murder of the fifcy thousand, sixty thousand
American men in South Vietnam and alsc the premeditated murder
of thirty-five thousand American men in South Korea. Also the
South Vietnamese and South Korean are members also.

: Now, it's expected to be respvonsible for the FBI and |
ATsF entrapment procedures against American citizens. They're
responsible the crime rate, the attempted mental derangement
and degeneration of the people. They're responsible for the é
smut and pornography. The''re respon:s.ble for divorce mills. :
Certain forces behind this, for instance, a Jew named Rothman
who is a heavy Seagram's distributor, he's a heavy financial
backer of Carter. He's also a heavy pronographic supporter.
He is a heavy financial contributor to this particular group §
of people.

They'r2 responsible for putting Communist Castro into
i
Cuba, enslaving the Cuban people. They're responsible for removinq

orayer from the public schools. Their apparatus, these very ;
1

ALDERSON REPORTING CC. 'PANY, INC.
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g6da | | same people that are trying to push these dangerous nuclear
2 | devices against the people. They're responsible for trying

3 | to pervert the women to female/masculine types or sodomites of

4 | the women. Forgive the subject matter; it's shameful.

5 They're responsible for perverting girls in public

6 | school in drill teams and trying to truncate them into masculine
7 | occupations. They're =»ttempting to pervert young girls with

8 | Saturday morning t.v. cartoons. They're a vicious and vile

9

people who are trying to put this across to the public and trying
10 | to assuage the public. Trying to get in and then assuage the

11 | people. Even now they have power plants going to other countries
12 | wo should--going to undeveloped nations. And they'll give them

13 | the bombs. 1It's a very dangerous thing, very, very dang.rous

14 | thing.
15 JUDGE GROSSMAN: Thank you. The next spaker--
16 MR. SHINGLETON: One more thing, please, sir. I have

17 | much information here. However, it is my sincere wish and I
18 | think it's the wish tz hold the construction implementation

19 | of the nuclear power plant until this particular apparatus is

300 TTH STREET, SW. |, REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

20 | brought to justice because it's not being done on the level

»~

1 | with the people. And until thepeople £ind out the particulars
about this skulduggery and the scurrilousness being perpetrated

against them, there will not be satisfaction or safety regarding

a nuclear power plant.

c 8 8 B
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B got here a little bit late to these hearings so I don't know

| if this whole plant is necessary from the standpoint of needing

| amount of money spent on this plant. It's taken an interminably

| on hig conservationof energy. And I'm not just going to say

| our houses and built solar collectors and all, we could lick

- 823 |

JUDGE GROSSMAN: Thank you. The next speaker?

STATEMENT OF RICHARD LANE

My name is Richard Lane. I live at 600 Haywood Street.

if anybody brought up my point or not. But I was just wondering |

the enrgy that it's going to provide.

I think an,body here, whethere they're pro- or anti-
nculear or in between would agree that there's been an enormous j
|
E
long time to get it going. We still don't have one little kilowat%
of power from it yet and I'm just wondering if this plant is |
necessary or do we have an alternative to it chat we could
use rather than--what we've got now' is possibly dangerous.

I myself am worried about the radiocactivity possibly
getting in our drinking water. I'm worried about--well, I'm 5

worried abcocut the waste because obviously nobody knows what

to do with it yet. and I'm not talking about an alternative

like fission which is in the future or solar energy which is--

I don't think we krnow how far away that is right now.
What I'm talking about--and I don't know if anybody's

brought this up yet or not, but the subject I want to speak

something pie-in-the-sky like if we all went >ut and insulated

ALDERSON REPORTING COMPAN Y, INC. |
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the problem and not need the nuclear plant. What I will say

is I can give you an example of what's already bgen done and

! it was done in Oregon a few years ago.

I was surprised by these hearings so I don't have
every fact with me that I need right now. But my information
cones from the Reader's Digest from a couple of months ago and
it was an article on conservation and how if we started right
now to retrofit our buildings, insulate and start building our
new buildings in a way that they would save energy. the amount
of energy we would save would more than cffset the amount of
energy this plant would need to produce.

In other words, in Oregon a few years ago there was--
I believe it was Oregqon Power & Light; I'm not sure abou: that--
but Oregon Powar & Light was proposing to build &= new nuclear
plant for an outrageous cost just like V. C. Summer. And instead
they had a referendum and they didn't want to spend all that
money if they didn't have to. They had a referendum and most
of their customers opted to be given low-interest loans to insul-
ate and, in cases where this was reasible, to retrofit their
homes. Retrofitting means establishing solar water heaters,
thing like that, whr--e they would be feasible, like if your
roof was in the right direction to get enocugh sunlight during
the day.

Those people that were served by Oregon Power & light

went ahead and got low-interest lcans. The loans did not need

ALDERSON REPORTING COMPANY, INC.
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to be paid back until the homeowner sold his home. The loans
only went out to people who owned their own homes. And it turned
out that for a craction--I'm not sure how muchof a fraction;
I think maybe fifty percent, maybe seventy-five percent--of the
cost, projected cost of the nuclear plant, the pecple who were
served by Oregon Power & Light retrofitted their homes, insulated
and consequently drove down their demand for the electricity
to a poiit where the nuclear plant was no longer needed. The
plant was originally designed to offset a future demand that
had been estimated by some study group, but for a fraction of
the cost, by cornservation, they managed to not need the plant
at all and did away with the need for hearings and cost overruns
and tpinqs of that nature.

And I'm just wondering, has SCE&G done a study about
what they could do for conservation rath ¢ than--now, I know
they had some nice little ads in the magazines and on billboards
about conservation but I don't know that they've done much more
than pay lip service to that idea.

JUDGE GROSSMAN: Thank you, Mr. Lane, and the last
speaker?

STATEMENT OF GARY LANE

My name is Gary Lane. I live at 301 Palmetto Street,
no relation to Richard. I think what aggravates me the most,
not this nuclear plant; it's not even needed right now. What

is needed for public transportation. And all this money going

ALDERSON REPORTING COMPANY, INC.
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gloda | | for a nuclear power plant and there's not a dime going for public
2 transportation adequate for all our people, wheelchairs and
31 all that.
. I went out the SCE&G and asked them couldn't we have |
3 5 wheelchairs put on buses where handicapped people could ride |
i 67 on buses. This is the statement they gave us and they expect
§ 7 us to sit back and watch this piece of junk power plant going
Z 8 up. I worked on construction in the Shore Nuclear Plant on
q ’ Lona Island. It was one of the shittiest operations goinyg. ,
§ 10 | Every once in a while a guy loo*s around and pays someone to %
é n turn the other way while he rewritaes the specs that were oriqinalli
g '2| designed there.
' - 13 I've seen it. I walked off that plant. I came back g
a 14 with the.pecple that protested on that plant. I don't waat
g 15 it anywhere. I want it out of here. %
i . MR. MARTIN: Could I say something mcre, ples ~ When :
ﬁ 7 | I quite working at the V. C. Summer plant, I went back to school :
2 18 at USC. I called the office of this Campaign for Riley because |
§ ¥ : I thought somebody should know what's going on there. And I ;
20? was informed by the campaign manager that they were all aware
21% of what was going on, that it was a matter of course that these
a g things were going on and there wasn't anything anybody could |
o ; do. i
242 I don't agree. I think it's precisely that kind of ;
= | attitude that allows these types of things to go on all the ;
ALDERSON REPORTING COMPANY, INC. f
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time and I think it's time for the public to go out and be counted,
Thank you.

JUDGE GROSSMAN: Thank you, Mr. Martin. Thank you,
ladies and gentlemen. We'll take a five-minute recess and then
the seismology panel will come back.

[Brief recess.]

JUDGE GROSSMAN: Mr. Knotts?

MR. KNOTTS: We have an administrative matter to report, |
Mr. Chairman. The administrative matter is that the documents
which were -ot delivered to Fairfield during the interval between
June 5th and tuday have now been delivered.

JUDGE GROSSMAN: Thank you. We've had another request
for another limited appearnce statement. I really don't think
we can handle it in drips and drabs that way and organize the !
hearing effectively. We will entertain some more limited appear-
ance statements on Thursday morning so that anyr e who does want
to speak can come on Thursday morning, and to the extent that |

we can accommodate them, we will. But we don't represent thac

we will hear every one.

Okay. I think then we're ready to proceed with the
panel. And the Thursday session, by the way, will be at the
Carolina Inn rather than here. Do you recall that we're here
for two days and then at the Carolina Inn for the remainder

of the hearing?

MR. KNOTTS: Yes, sir. I took an implication that

ALDERSON REPORTING COMPANY, INC.
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! simply was not there. We are going to be at the Carolina Inn

N starting Wednesday, is that not correct?

s | JUDGE GROSSMAN: Yes, that's correct. Mr. Bursey,

4 you may proceed.
2 ’ CROSS-EXAMINATION (Continued)
i 6| MR. BURSEY: Dr. Chen, you have in your prefiled testi- ;
g 7 mony statements about hypothetical seismic events and built- ;
a_ 8 in conservatism to demonstrate adequacy of plant design. Can |
g. 9 you tell me what estimates were used and how you determined
g 10 your ~“2:s5ign that you're relying on? ‘
é n DR. CHEN: The estimate was requested by ACRS and :
g 12 | ARC staff was at 4.5 to 5.3 magnitude. .
g 13 . MR. BURSEY: And how did you determine those estimates? :
g 14 DR. CHEN: How did I determine; That was requested |
g 15 | by ARC and ACRS, we didn't determine. E
f 16 : MR. BURSEY: You were given those figures by the Nuclearé
g v | Regqulatory Commission? I
E 18 DR. CHEN: That's what they requested us to evaluate, |
g "» , the effect of magnitude 4.5 to 5.3 events on the plant design.

2 MR. BURSEY: And who determined what the safe shutdown

2i ' factor for ground acceleration should be?

a | DR. CHEN: That was indicated in FSAR.

3 ; MR. BURSEY: So, when you say it was indicated in ;

L ? the FSAR, you're saying that that's a Nuclear Regulatory Commissiox#

s { figure that you're working with? :

i |
: ALDERSON REPORTING COMPANY, INC. @
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nus
' DR. CHEN: No, that's the report prepared by South |

2 Carolina. That's the final safety analysis report.
3 7 MR. BURSEY: And who prepared that report that concluded‘
‘ that that was the figure for the safe shutdown? |
3 ’ DR. CHEN: You're asking what was the number used i
% 6 | for safe shutdown? |
g 4 MR. BURSEY: No, sir. I'm asking w'o prepared it g
3 . and how that determination was reached? ;
q v DR. CHEN: Oh. The safe shutdown was determired by |
g 10 ] the consultant to South Carolina; it's by Dames & Moore. ;
§ " MR. BURSEY: And do you know how they reached the ;
2 12 | determinatio that .10 ground acceleration factor was the safe |
g . level in which the plant could-- '
é " DR. CHEN: It was not .10. !
§ " i MR. BURSEY: What is it: i
i - g DR. CHEN: It was .15 and .25. E
§ 7 | MR. BURSEY: And how was that figqure reached? E
g s DR. CHEN: That was based on the seismologist at the i
3 all site--the seismology of the site. ;
» f MR. BURSEY: Obviously there's socme interface between %
- E the seismological condition  of the site and the actual physical '
22; apparatus of the facility. Someone must have done some research i
» i to determine how you set up your facility to be able to establih é
|
” ‘ .15 ground acceleration factor o safely shut the plant down? i
™ |
L |
! ALDERSON REPORTING COMPANY, INC. ‘
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Who did that work? What were your models based on? 830

DR. CHEN: Okay. We designad the plant based on the

.159 earthquake. Based on that we designed the whole plant

and the equipment.

MR. BURSEY: So you're saying that the plant was desiqneq

around that number?

DR. CHEN: In combination with the responsive spectrum

specified by NRC also.

MR. BURSEY: And that .15 Zigure came from the consulant

Dames & Moore?

DR. CHEN: Yes, sir.

MR. BURSEY: And can you tell me how they derived
that figure?

DR. CHEN: Yes, I just indicated it was based on
the site seismology investigation.

DR. ALEXANDER. I think I'd like to suggest that we

| ask the people--Dames & Moore are present--to see what they

did because they're present here in the audience and would be

prepared, I believe, to respond to that gquestion specifically.

JUDGE GROSSMAN: Are you suggesting now they take
the stand and testify?

MR. KNOTTS: That would be agreeable to me if the
Board feels it's relevant.

MR. BURSEY: That's fine. How many are there?

MR. KNOTTS: We have two witness, Mr. McWhorter and

ALDERSON REPORTING COMPANY, INC.
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831 |
Mr. Smith.
JUDGE GROSIMAN: Will the two witnesses come forward,
please? Stand and raise your right hand.

Whereupon,

JAMES G. MCWHOTER,
WILLIAM G. SMITH, .

were called as witnesses for and on behalf of the applicant
and, having been duly sworn, testified as follows:
DIRECT EXAMINATION ;
JUDGE GROSSMAN: Could you give your full manes, sir?
MR. MCWHCRTER: Yes, my name is James G. McWhorter,
M=-c~W=h-o-r-t-e-r. I reside at 153 Hillcrest Avenue in Cranford,
New Jersey. And I work for the firm of Dames & Moore, consultants
to South Carolina Electric & Gas. i
JUDGE GROSSMAN: The other gentleman, sir? ’
MR. SMITH: My name is William G. Smith. I reside
|
at 504 Kenridge Circle, Stone Mountain, Georgia, and I am employed;
by Dames & Moore, consultants to Souther Carolina Electric & |
Gas Company. ?
JUDGE GROSSMAN: I take it you gentlemen have heard i
the quest.on that has been posed by Mr. Bursey?
MR. MCWHORTER: Yes.
JUDGE GROSSMAN: Would one of you proceed and answer
that? |

MR. MCWHORTER: Certainly. It's been an object of

ALDERSON REPORTING COMPANY, INC. ;
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1 | some discussion. Mr. Bursey, Dames & Moore did FSAR prep ‘tions
2 | in the area of Section 2.51 and 2.52. This Section 2.52, labcratoxy
3 | and ground motion followed requlatory gquidelines in standards |
4 | oroposed by the NRC, specifically Guideline 1.70. That specifically
3 S requires that the applicant prepare a reasonable estimate of é
i 6 ; earthquake activity that could affact the plant, and specifically ;
g ’ ; it begins at the regional level looking at the tectonic provinces ;
g 8 ! surrounding the plant for two hundred miles, if any earthquakes |
- | have occurred in those provinces, and then either associating %
g 10 those earthquakes with specific tectonic structures, seismoqraphic%
g n . structures for the specific tectonic provinces. i
g 2 And then those earthguakes are evaluated by various
g 13 | evaluation law?; and the largest earthquake that has the largest |
5 14 effect at the plant site is determined, and then that earthquake I
g 15 becomes safe shutdown earthquake. |
i i | MR. BURSEY: And what was the date of the conclusion
E 7 | of your first study?
g " MR. MCWHORTER: I believe the PSAR investigation was
3 " i carried out between January 1971 and whenever the PSAR was filed. E
® ? MR. BURSEY: And did you at that time postulate any T
3 j anticipated site events for either magnitude or ground acceleration
= | factors?
B i MR. MCWHORTER: At the time of the PSAR preparatiocn '
% | it was before Appendix A of the 10CFR was promulgated, but to
e | the best of my recollection, I did not prepare that. I was
; 3
' ALDERSON REPORTING COMPANY, INC.
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1 a geologist working on site. But to the best of my recollection
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2 | they used similar concepts in arriving at the safe shutdown

3 | earthquake. At that time it was called the design basis earth-
4 | quake. That particular earthquake has remained the same, the

5 | 1913 Union County, intensity 7, and that became the design

6 | basis earthquake at the time.

7 i And during the requlatory process I'm sure most everybod;
8 | was familiar with the processes. That particular earthquake :

9 | was discussed quite a bit and I believe the original estimates
10 | of ground motion were something less than .l15g for design basis |
11 | earthquake and a .lg acceleration for the operating basis earthquake.

12 But during the requlatory process and conservatisms

13 | add on to those by the ARC and ACR3S for licensing boards, the

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

14 | final numbers that were arrived at duripg the construction stage

15 E were .10, the operating basis, or .15 for the SSE, design basis. |
16 ; MR. BURSEY: And those figures that you just cited ?
17 | are the ones that the plant was constructed to meet?

18 | MR. MCWHORTER: That's my understanding, yes.

19 | MR. BURSEY: Aind yet the recent activity that has 3
20 |

resulted in magnitude of 2.8, you feel that's not giving you
21 | any concern in that it was--

MR. MCWHORTER: I thirk it's very intersting, as D:.
Alerander pointed out earlier, from an academic standpoint,

a scientific standpoint. But, no, it didn't give me any concern.

% 8 B

The design of the structures to resist earthquakes is not my

ALDERSON REPORTING COMPANY, INC. |
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| expertise, but my understanding is you have to be concerned
| with sustained acceleration, that the plant is designed to with-

stand a not very short duration, .05 seconds of ground motion

in excess of .lg.

MR. BURSEY: What about short duration, high-£frequency
of 10HZ?

MR. MCWHORTER: I couldn't comment 1 that, sir.
Perhaps Dr. Chen could.

MR. BURSEY: Who could?

MR. MCWHORTER: Dr. Chen.

DR. CHEN: Would you repeat your question again?

MR. BURESY: In ground motion of a short duration
and high frequencywhichmight exceed the safe shutdown earthquake

above 10HZ, this question had been raised in the final Safety

| Evaluation Report and is of concern. And I'd like for you to
| address the impact of the shutdown capability of short-duration,

| high frequency event above 10HZ?

DR. CHEN: As Mr. McWhorter mentioned, for that kind

of earthquakes, it's interesting from a scient.fic standpoint,

| but from an engineering point of view, it's of no sigificant

because of energy content of such a .06 second impulse is minimal

| as far as the energy input tn the structural design is concerned.

JUDGE GROSSMAN: Excuse me. Could I interrupt for

{a second. I've heard you, Dr. Chen, and also Mr. McWhorter

| refer to the .15g figure and then, almost as an acterthought,

ALCERSON REPORTING COMPARMNY. INC.
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mention that .25g figure on soil. Was that an add-on in the

FASR or was that part of the original environment.

DR. CHEN: That was a part of FSAR..

JUDGE GROSSMAN: Okay. So that figure was in there
from the beginning, both figures, the .25 and the .15g?

DR. CHEN: Yes, sir.

JUDGE GROSSMAN: Thank you.

MR. BURSEY: Can either of you gentlemen comment on

the Brune model? I don't know if I'm saying it right. I under-

stand that that was what you used to determine some relationship ‘
between magnitude and maximum intensity ar2 peaXx acceleration.
Who is Mr. Brune?
MR. MCWHORTER: I'm responsible for that sections,
those estimates of peak acceleration. Mr. Brune is a professor
at San NDiego, University of California San Diego. f
MR. BURSEY: Can you rely on Mr. Brune's application?
Explain a little bit about it is, the Brune mor2l, and why you
relied on it?
MR. MCWHORTER: It's a conceptual mathematical model
of the earthquake rupture. It takes the earthquake rupture
as an indicator of the location of a fault surface. It's an
approoriate model of the earthquake process for the purpose
of determining grcund acceleration, strong ground motion at

a point that's far afield from that rupture.

JUDGE GROSSMAN: Excuse me. Could I ask the repcrter

ALDERSON REPORTING COMPANY, INC. 1
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to repeat that? I couldn't catch the first half of that.
(Whereupon, the court reporter read back the last
aanswer. ]
JUDGE GROSSMAN: Would the witness repeat the answer?
MR. MCWHORTER: The Brune model is a mathematical
representation of the earthquake source and it treats the earth-
quake source at its peak rupture point. It allows--and we use
it for the purpose of calculating strong ground motion because
it's appropriate for that purpose. It allows you to estimate
various characteristics of the strong ground motion far afield.
MR. BURSEY: And did the use of the Brune model factor

in the rsservoir predict the potential of induced seismicity?

MR. MCWHORTER: 1It's. an appropriate model for estimating

strong ground motion during an earthquake which is caused either
by tectonic or by reservoir proceeses.

MR. BURSEY: There's also been some mention of formulas
from McGuire & Hanks. Does anybody wnat to speak to who McGuire
& Hanks are and what those formulas are?

MR. MCGUIRE: I can speak to that.

MR. BURSEY: Do.

MR. MCGUIRY: What's the question, please?

MR. BURSEY: Well, there's a reference to formulas
from McGuire & Hanks. What formulas were used and what are

thev?

MR. MCGUIRE: Are you quoting from my testimony?

ALDERSON REPORTING COMPANY, INC,
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MR. BURSEY: Actually I dun't know whether it's from
your or Dr. Alexander's. It was something that I came across
in the prefiled testimony. It made note that you were using
McGuire & Hanks, and I'm not sure what it was, and if you don't
know, I'll stop and find it.

MR. MCGUIRE: I know what fcrmulas were used. I just

wanted to make sure I was putting my answer in the context of

the question which is still not clear. But I think to summarize,

the formulas there are formulas which tell how to use the Brune
mcdel, to calculate various characteristics of ground, motion,
strong ground motion on the site, including peak acceleration.

MR. BURSEY: And could any one of you--Dr. Alexander,
perhaps you could take the point on this. ?here's numerous
references in all of the applicaAt's filing about built-in con-
servatism and the estimates that are going to accommodate for
the fact that there has been a suggestion on the part of at
least one of “he NRC staff that the magnitude potential for
that be increased and thatthe near-field incident, if we were
to have one that reached the same shutdown level for the soil
service.

And the applicant's response is, well, there's built-

in conservatism. Can you speak to that issue of built-in conser-

vatism?
DR. ALEXANDER: Can you be mecre specific about the

context?

ALDERSON REPORTING COMPANY, INC.
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MR. BURSEY: For instance, there could be a criticism
that though something changes, you don . need to change your
studies. You just--the numbers that have been used previously
to ind‘cate what levels of safety that we're seeking, that the
applicant is arguing, it doesn't matter if factors change; it
doesn't natter if we have a greater near-site event that we've
anticipatei because of built-in conservatism or design.

MR. KNOTTS: 1I'm constrained to ob_ ect to the form
of the question, Mr. Chairman. The witness seems to¢ be having
trouble with the context of the question.

JUDGE GROSSMAN: I believe the witness really asked
you which reference to conservatism or where there was a referencei
to conservatism that he cbuld respond to. !

MR. BURSEY: There are numerous references. There's %
one on page two of Dr. Chen's testimony. "However, the built- f
in conservatism can be used to demonstrate the adequacy <f plant
design." And that term, built-in conservatism, is one that
I see in a lot of the applicant's figures. And I'm just wondering‘
if you can give me some assurance that I can rest easier. Explain;
that to me. i

DR. ALEXAN:DER: Dr. Chen can exvlain that particular
one because the conservatism shows up in different aspects of :
the study--siesmological, or ian this case that you just referred t
to, to the plant design itself and what it is capable of toleratiné

and he specifically can answer that question about the ‘
|

ALDERSON REPCRTING COMPANY, INC.
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congervatism witu regard to the plant itself.

DR. CHEN: The specific built-in conservatism which
you just mentioneda, which is one page two of my testimony, was
further explained at the bottom of page two in the same testimony
and also continued on page three.

MR. BURSEY: I can read it, Dr. Chen, but I'd appreciate

it if you could explain it to me.

DR. CHEN: Okay. 1I'll be glad to. At the bottom
of page two, the conservatism there was about a damping value

we used inthe dynamic analysis. After taking into account a

more realistic damping value, we guantified the original built-

in ~onservatism.

And on page three the built-in conservatism displayed

here is using the enveloping process of generating the time
history. Here, we gquantified built-in zorservatism by comparison
of the original enveloping process with a statistical study.
That's the only two built-in conservatism which we have quantifiedi
so far.

MR. BURSEY: Thank you, sir. Judge Grossman, I had |
a question that I needed to refer to the supplement of the Safety

Evaluation Report, 2.71, and 1'm unable to find that in any

additions that I have. Skip that number and that cite 3.71
raises the question that I had raised earlier about safety shutdown |

earthquake about 10HZ. A discussion of the effects of these

ALDERSON REPORTING COMPANY, INC.
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I short duration, high-frequency ground motion on the plant structures

2 | is contained in Cection 3.7.1 of the supplement to the Safety
3 | Evaluation Report. And I've looked for it. I'm sorry. I

4 | haven': been able to find it. It's not in either Supplement

$11cr 2. f
6 JUDGE GROSSMAN: I'm sorry. Whereis the reference? g
7 | MR. BURSEY What I just read is on ~=ge 2-32 of the g

8 | SER. 1It's Part 4 under conclusions, midway through the page. é
9 ; MR. GOLDBERG: Judge Grossman, that's in Section 3.72 |
10 of Supplement 1, dated April 1981.

1 MR. BURSEY: That answers my qguestion about the events |
12 | above 10HZ. I had not been able to find that. It was apparently
13 | recited incorrectly in ;he first SER so I don't have any other !
14 | specific questions right now. I assume now that the staff or |
15 | the Board has questions for the paﬂel.

16 | MR. KNOTS: Mr.‘Chairman, is this the appropriate

‘7; time to enter the qualifications and Mr. Smith into the record?

18 | we have those available. They've been distributed now.

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 5564 2345
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PROFESSICNAL QUALIFICATIONS

WILLIAM G. SMITH

I am a Senior Geologist with the consulting engineering
firm of Dames & Moore as well as Technical Manager of their
Atlanta office which has a staff of 55 persons.

I am a graduate of Emory University in Atlanta, Georgia,
with a degree in geoclogy and physics. I have also completed
over one year of graduate studies.

During my association with Dames & Moore and with
various part-time projects, I have performed, or been directly
responsible for, numerous investigations which have included
studies in the geologic, 2ngineering geologic, foundation
engineering, and marihe geologic and geophysical disciplines.
I have completed assignments as Project Manager of multi=-
disciplinary projncts which have addressed the envircnmental
and socioceconomic disciplines.

I have participated cn PSAR and FSAR studies for the
Farley Nucliear Plant (Dothan, Alabama), the Duane Arnold
Nuclear Plant (Palo, Iowa), Turkey Point Nuclear Plant
(Turkey Point, Florida), the proposed South Dade County
Nuclear Park (South Dade County, Florida), and the Susque-
hanna Nuclear Plant (Berwick, Pennsy.vania) as well as the
Virgil C. Summer Nuclear Facility. My respcensibilities on
these projects have ranged from Field Geologist to Project
Manager for Chapter 2 of the PSAR and FSAR Adocuments. I was
also responsible for investigation of subsurface cavities,

sinkholes, faults, groundwater regimes and solutioning.



I am registered as a Professional Geologist in the
States of Maine and Georgia. I am a member of the Associa-
tion of Engineering Geologists, the Marine Technology

Society, and Sigma Gamma Epsilon.



PROFESSIONAL QUALIFICATIONS

JAMES G. MCWHORTER

I am a Senior Geologist with the crnsu. .ng engineering
firm of Dames 5 Moore. In this positi_a I participated
in studies .o identify causal mechanisms of induced seismic
activity at the Virgil C. Summer Nuclear Statioa's Lake
Monticello. Analyses included use of in situ stress data,
£>cal mechanism solutions of recorded seismic events, and
other geologic observational data. As a member of the
project team, I helped prepare the report on Supplemental
Seismologic Investigation dated December 1980.

I received a Bachelor of 3Science Degree in Geology from
Clemson University, South Carolina,.in 1367. 'a 1974, I
receivcd'my Master of Science Degree in Geology from Rutgers
University, New Jersey.

From September 1367 through September 1968, I was an
Assistant Hydrologist with the United States Geological
Survey-WRD Columbia, South Carolina. I participated in the
evaluation of ground water resources ia various parts of
South Cavolina, including a comprehensive plan to alleviate
salt water encroachment in coastal aquifers and potential
sites for underground storage of liquid radwaste at the
Savannah River Plant.

From September 1368 through December 1970, I was a
Field Geologist for a private consulting geologist, Dr.

Bennet L. Smith of Highl:nd Park, New Jersey, while in



graduate school. My respr-sibilities included: analyzing
potential quarry sites by picket line survey; performing
field and gquantitative laEoratory analyses of potential
magnetita ore bodies; supervising drilling and geologic
investigations for various industrial facilities; partici-
+-ation in a five-year geotechnical maintenance inspection
program of all dams and dikes for Jersey Central Power and
Light's Yards Creek Pumped Storage facility in northwestern
New Jersey.

Representative projects with Dames & Mccre between
January 1371 and April 1372 included ground water hydro!agic
and seismic studies; in situ prassure testing of boreholes,
permeability measurements; well inventories; analysis of
potential radicactive spills on the ground water environ-
ment; analysis of geologic subsurface conditions; prepara-
tion of PSARs. These projects included work on the Nine
Mile Point No. 2 Nuclear Power Plant for the Niagara-Mohawk
Company; N ~th Anna Nuclear Power Station Units 3 and 4 of
the Virginia Electric and Power Company; The Newbold Island
Nuclear Plant for the Public Service Electric and Gas
Company of New Jersey; also maoping, rock classification and
potential borrow area exploration for che Virgil C. Summer
Nuclear Power Plant.

From April 1972 until June 1972, I was Project Seis-
mologist and Ground Water Geologist for PSAR Investigation,
Douglas Point Site, Potomac Electric and Power Company. In

this position I was responsible for preparation of Sec .ions



2.4.13 (Ground Water) and 2.5.2 (Vibratory Ground Motion) of
the PSAR. Analysis included documentation of regional and
local ground water conditions, well inventories, analvsis of
aquifer characteristics, effects of pctential radicactive
spills on ground water environment for Section 2.4.13 of the
PSAR. Responsibilities for Section 2.5.2 (Vibratory Ground
Motion) included analysis of local and regional tectonic
structures for their potential in localizing earthquakes;
documenting historical seismicity; selection of szafe shut-
down and operating basis earthquakes; preparing final report
for inclusion in PSAR.

From June 1972 until August 1972, I was Project Seis-
mologist for PSAR investigation, Atlantic Generating Station,
Public Service Electric & Gas. My responsibilities included
analysis of local and regional tectonic structures for their
potential in leccalizing earthquakes; documenting historical
seismicity; selection of safe shutdown and coperating basis
earthquakes; preparing final report for inclusion ir PSAR.

From August 1972 until October 1972, I was Project
Seismologist for PSAR investigation, Summit Site Delmarva
Power & Light Company. I was responsible for analysis of
local and regional tectonic structures for their potential
for localizing earthquakes; selection of safe shutdown and
operating basis earthquakes. I wrote the final report on
vibratory ground motion.

From October 1972 until March 1973, I was Project
Manager and Project Seismologist for Seismic Risk Evalu-

ation, Veterans Hospitals, Veterans Administration. In this



position I was responsible for scoping out and implementing
investigation of seismic risk analysis for nine existing
Veterans Hospitals in New York State, Vermont, and Massa-
chusetts. I wrote 75% of the final report and supervised
two Dames & Moore perscnnel.

In June 1374, I was Senior Geologist on a site inspec-
tion and review of geologic analysis for proposed Nuclear
Power Plant Site, Asturias, Spain, for Fydroelectrica del
Cantabrico. I was responsible for verforming a technical
review of the clicnt's independent geologic analysis of
proposed site, according to existing U.S. NRC criteria.

From October 13274 until March 1975, I was Project
Manager and Senior Geologist for investigation of five
proposed sites for Nuclear Power Plants, Oslofjord Region,
Norway, for Norwegian Water Resources and Electricity Board.
I was rclp;nsiblc for coordinating seismotectonic investi-
gation between Dames & Moore geologists and three partici-
pating Norwegian consultants: Norsar, Seismological Observa-
tory at Bergen, and the Norwegian Geotechnical Institute. I
wrote (40%) of the final Dames & Moore report, 2s well as
scoped out original program of investigation.

From November 1975 until February 1976, 1 was Principal
Investigator-Seismotectonics for a Nuclear Power Plant
Siting Investigation for Comision Federal de Electricidad;
Mexico. This investigation required analysis of seismicity
and tectonic information for large area of central Mexico
for input into computer data management system. I partici-

pated in Delphi session with over twenty top Mexican experts



in various disciplines t~ _dentify critical importance

factors for disciplines involved in the siting study. I
also supervised preparation of final seismotectonic maps for
the region studied.

From February 13976 throuch Marca 1976, I was Principal
Investigator-Seismotectonics for Surface Faulting Investiga-
tion at ESCOM's Koeberg Nuclear Station, Capetown, Republic
of South Africa. 1 wrote scope of work and was responsible
for implementing the program. I wrote 30% of the final
report documenting regional seismicity, tec.onics, and
establishment of Design Earthquake= for the site.

In April 1976, I was Technical Reviewer-Seismotectonics
report for Swedish State Power Board's Forsmark-3 Station,
Forsmark, Sweden. I wa: responsible for internal technical
review of Dames & Moore report on seismotectonics and
vibratory ground motion for PSAR on Forsmark Station.

from July 1975 through April 1377, I was a member of
the Technical Advisory Panel, Geologic Investigations,
Ramapc Fault System, Indian Point Generating Station,
Buchanan, New York, for Consolidated Fdison of New York. T
was responsible with others for maintaining internal (D&M)
quality of invastigation of the Ramapo Fault System in
satisfying condit ons required for operating license by NRC.

From May 1973 until August 1277, I was involved in the
Supplemental Geologic and Seismclogic Investigation, North
Anna Power Station, Louisa County, Virginia, for Virginia

Electric and Power Company. This was a detailed fault



investigation for documenting age of last movement of faults
discovered beneath reactor contaimment excavations. As
Project Manager, I was responsible for coordinating with
client the daily operation of the project, invelving up to
eight geologists. With the Principal-in-Charge, formulated
scope of work for entire investigation. Since 1274, I have
been responsible for ongoing micro-earthqguake mon‘toring
program (l7-station array)l at the site. I parti-ipated as
an expert witness in public hea' ‘ngs. I wrote S0% of final
report for geologic investigation and subsequent answers to
questions by NRC staff.

From September 1377 through September 1978, I was
Manager of geologic and seismologic studies for the Safety
Analysis Report of the Esfahan site for Atomic Energy
Organization of Iran. This program included detailed
faulting investiyation, Seismic Hazard Analysis, Selection
of Design Basis Ear+hquakes, geop:ysics and paleomagnetic
analysis of soils s mples.

From September 1978 until May 1973, I was Project
Manager for a site selection study for a nuclear power plant
in Central Chile. 1In this position I was responsible for
supervision of a multidisciplinary team of investigators.
The program included Seismic Hazard Analysis, selection of
design basis earthquckes, characterizaticr of seismctectonic
setting of Central Chile.

In January 1978, I was promoted to my present position.



I am a Certified Geologist in the States of Maine and
Georgia. I am a member of the Seismological Society of
America and the Association of Engineering Geologists.
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Subsequent to the award of my degree, I continued in school
for over a year off and on.

JUDGE GROSSMAN: At this point we''ll recess. I'm
sorry. We didn't rule on that. That's admitted and we'll
recess. I just want to make sure that everyone is avail:zble
tomorrow morning including Mr. McWhorter and Mr. Smith and the
entire panel.

MR. KNOTTS: The entire six-member panel will be here
tomorrow.

JUDGE GROSSMAN: Okay. Nine-thirty tomorrow.

(Whereupon, the above-entitled proceedings was concluded

at 5:5 o'clock, p.m., to reconvene at 9:30 o'clock, a.m. in
the same place.]

ALDERSON REPORTING COMPANY, INC.
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then?

MR. MCWHORTER: VYes, sir.

MR. SMITH: Yes, sir.

MR. KNOTTS: Do -ou wish to adopt them as part of
your textimony in this proceeding?

MR. MCWHORTER: Yes, sir.

MR. SMITH: Yes, sir.

MR. KNOTTS: Mr. Chairman, we would offer the statement
of qualifications of these gentlemen in evidence and ask that
they be bound into the transcript as if read.

JUDGE GROSSMAN: Mr. Bursey, any objection?

MR. BURSEY: I have a question for Mr. Smith, if I

| may?

JUDGUE GROSSMAN: Proceed.

VOIR DIRE EXAMINATION

MR. BURSEY: Mr. Smith, your degree is a Bachelor
of Science in Geology?

MR. SMITH: I majored in geology and physics, double
major.

MR. BURSEY: And that's a Bachelor of Science?

MR. SMITH: Yes, B.S.

MR. BURSEY: Adn you're presently taking graduate
studies? It says you've complete one year of graduate studies.
Are chey ongoing now?

MR. SMITH: No, I'm not undergoing studies now.

ALDERSON REPORTING COMPANY, INC.
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JUDGE GROSSMAN: I think it's about time to adjourn
for the day. We'll do that and I think we'll start then in

au’
|

the morning with Mr. Goldberg's cross-examination and then ;
the State of South Carolina and then we'll on to the Board questions.
Is that agreeable to you, Mr. Goldberg? Isn't that che order
that we agreed to?

MR. GCLDBCRG: Yes, at this point we anticipate no
ques:ions.

JUDGE GROSSMAN: Well, why don't you enter that into
that record?

MR. KNOTTS: Very well, Mr. Chairman. Mr. McWhorter
and Mr. Smith, did each of you prepare statement of educational
and professicanl qualifications for possible use in this prpcnedin&?

MR. MCWHORTER: Yes, I did. | |

MR. SMTIH VYes,I did.

MR. KNOTTS: And do you have a copy of the statement
that you prepared before you?

Q MR. MCWHORTER: Yes, sir.

MR. SMITH: Yes, sir.

MR. KNOTTS: Are there any additions that you wish

to make at this time, asking y2u first, Mr. McWhorter?
MR. MCWHORTER: WNo, I don't.
MR. KNOTTS: Any revisions in you: statement?

MR. SMITH: No, I have none. |

MR. KNOTTS: Are they true and correct as they stand |

ALDERSON REPORTING COMPANY. INC. i



cei3te the

Auvisory committee on leactor safegdJards
relateu co
Virgil C. Summe: Nuclear Station
Feoruary 26, l9El anu Feoruacy 27th
Capital Inn, L%GI Aiicmnly 5t., Columoi

Introgucction:

vy name 1s luth Thomas. &y aucress is 1JJ9 sinkler foa., olumoira, 3.C.,
29.06.

['m glaa to nave the opportunily €O attend this meecCinz. I have an interest
in the Virgal Summer Nuclear Plant as a customer of South Carolina Tlectric anc
3as Company (3CZAG) ama as a resicent of & city within 26 miles of tne power planc.

1 nave stuciea the Summer Planc as well as sucn relatec suojects as capro=-
cessing, transportation of nuclear macerials anu tne nanaling of ravidaccive
wastes. For the past ten vears, [ nave continued to seek out factual inctormacion,
1 have worked with state anu national organizations anc am presencly a nemoer of
the South Carolisa Invizonmental Cuality Comcrol (3QC) Acevisory Coowmicttee.

Cuesticns lelatea to Instrumentation anu Plant Concrols:

L. What stucies are oeing anc have Deen cone 3f Jesign 0asis accicencs anc aow
to avoia them, since Three Mile Islanu (Te1)?

2. +“hat sesizn changes have oeen incocrporated into the Suazer Juciear Plant as
a result of TMI? As a result of accicents anc near accicents ac ocaer
nuclear power plancs?

+» WYhy wasn't more work cone on uesign Dasis accluents ane 40w L2 avolc “uem
prior to TMI?

4. Tic the NRC"s cecision not to follow the recommencations of i2C safety
enginee., Jemetrios 3asdekas, nave anything O GO wWith ais noC Jeing Jirsect
enougn in his 1976 ceports on .afety issues? *

5. Was the NRC's principal reason for not following hr. 3ascekas' auvice 2Jasec
on the belief that "only a small reauction inm risk could result from im-
provements in plant concrols"’ot because tie NIC thought that nuclear in.Jscry
was going to voluntarily research Jesign improvements CO reuuce accisent cisks?

6. What improvements in instrumentation nave Deen implementeu since [ which
assist operatocrs? Will they or nave tney oeen carcied Out at the Summer Plant?

7. Why was one cf the instrumencs critical to the operators at ThI plant locacea
pehina hia?

§. Who has the final say in such macters as- what alarms are used, liaiting the
number of alarms, coorainating the arrangement of instruxments Ior easy ana

F 3£ECCvac use? .
» Oes <n operiting g3roup nave the last wore on the acceptance of wesign plans?

10. Reports ang iuformation regarcing che operation anu uesign of nucleac plancs
contain very lictle aoout the cole of operactors, supervisors, proaduction people
Lo decision-making relatea to cesign, control room operation, emergency plan-
ning ana other img-ctant consicerations. Whar cnanges have Deen mace since
T™™I in the way of involving such people? At the Summer planc:

* Q2eport .o Congress, N3C, NURIG-0438, 2pril 12, 197E
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Ll.

le.

L3.

l6.

L7.

18.

19.

20.
2l.

At TI, why wasn't instrumentation proviueu to show stem traivel on remotely
operateu critical valves rather than iastruments wnich only recocry a signal

fcom a solannian?
""ny weren't TMI owners anc operators alertec to tuis pcoolem 2y the ~2C?

3y tie ACRS?, 3y otner ucilities? 3y manutactucers’

in anonymous lecter co the NRC alerteu Ine agency (O SLress COCrosion Cracas
in Westinghouse turuines. How can the reluctance of company oftiicals o
await to equipment failures ana tecanical provlems relatec to the nuclear
LnQusStry Je overcowe?

"hat central communicacion system 1S there for nocifying nuclear power plant
operactors ummesiataly of proolems which coula atfect them? Wnich couly leau

to acciaents?

what Jackup eyujpment goes Summer plant have to ensu co c £
across ouxgdxﬁg?p P " FEMES: 45" Sl

Does the Summer plaat have Lnstrumentation CO @easure the liguid in the
reactor vessel?

Are onesite ¥3C inspectors experiencad procuction people? If not, waat
group of procguction anc operacing personnel J4o these inspectors comsulc
with?

Yas a team of nuclear power plant operacors and prouuction sersonnel lockea
incto failures which coulc occur anu comoinations of happenings (equipment
failures, human erracs, 3esign miscalculacions, atc.) in taras of tae
possiole ocutcomes inu in cerms of how Co prevent a ouiluup ot proolams?

How are operators, supervisors ana nuclear power plant employees Jeing
trainea to hanule emergency situations? ac Virgil Summer?

How long is the training perioud? ¥ 3
¥eeping clean areas .1 a nuclear plant free of cortaminacion has noc

been successfully aone at a numpber of facilicties.

Jre operating personnel involved in tne uevelopmenc of suca peocecures?
In the case of ~rackea turoines, such as tnose of Turkey Point Jduclear
Plant, how aic the contamination reacn tie steam jenerators?

How aia the clean seconcary system at Turkey Poinc pecome contaminaced’
What other nuclear power nlants have axperienceq {'roine crackiang in
agaition to Zion Stacion Unit 1 and Yankee-lowe’

Has there bDeen contamination of .urdines at thesz Zion anc Yankee-3lowe
plancs?

Suestions “elatag cto Monitoring, Zuergency Planning ang t.e sanaling of

lacicaccive 3y-Progucts

s

8.
5.

3C.
31.
32.

st ™I, a helicopter was flown over tne stack for the pucrpose of measuring
raciation ana contamination levels, during the acciuent. Why was it necessary
to ootain cata in this way? Woulu such ¢ methou of monitocing oe necessary

in the event of an accigent at the Sunmer Nuclear Plang?

i’ there a system of continous monitoring of the off-gases at the Summer Planc
s this in the stack?

At how many locaticns is continuous monitoring anc continuous orintouting ot
of raciaction anu contamination measurements plannea? At the fence? § wmile

oeyonu? | mile beyony? In how many cirections?

How often will the recorus of the Summer wmonitoring system de reau? DOaily?

Will chese recoras DbDe available to the puolic?

Will ocoth alpha anc deta oe measured continously at the Summer plant?
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33, why has so little progress in emargency planning taken place when such plan-

SN
3s.
J6.
37.
38.

ic.

ning started more than ten years ago’
How many nuclear plants nave wril.en sabotage anu air raia procecures’
Will the Summer plant ce required to have these prior to startup’
What separation system has Deen Or LS Oeing Jeveloped CO ensure that no
long-lived rauiocactive materials are mixed in With wWastas «wnicn ace Juriec
at such sites as Chem-Nuclear in 3arnwell, 5.C.7
What plans ace there fo: altermatives to ourial of nucleac wastes in lhe
event that lana ourial opurations are closey down? Summer planct plans?
what alcernatives to ¢ ansportation of nuclear wasCe Oy-proudctis 1s odeing
stuaied ana consiuvecrea? 3y NIC? 3By utilicies? 3y Summer planc?
Zxplain how the research finuings of John Stenhea, Jr. anc 200ert Ponl
(Izace Zlements in Reactor Steels: I lications for Decommissioning , M.aterials
Science Centur of Cormell University, August l377) aas cnangeu the plaas for

secommissioninf nuclear power plants? the Summer plant?
How woula it oe possiole for instructions Lo Je given on evacuation if there

is not con:muous monitoring of rauiation, contamination ang mcurolog:.cal
conaitions?

/ f/[@ Z/M o~

7 uch  Thomas ”
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Mr. Jack D. Richardson

Chairman

Regional Advisory Committee

Region IV

Federal Emergency Managemant Agency
1375 Peachtree Street, N.E.
Actlanta, GA 30309

Re: Criteria for Preparation and Evaluation
of Radiological Emergency Response Plans
and Preparedness in Support of Nuclear
Power Plants, NUREG-0654, FEMA-REP-1, REVL

Dear Mr. Richardson:

Like most Americans, I appreciate the effort on the part of
government and private organizations to promote cptimum safery
to lic health in the event of accidents at fixed commercial
nutlear power resactors. The regulations referred to above
seem a substantial step in that direction, and I urge continued
close monitoring and enforcement thereof. I agree that good
faith cooperation by industry and active community involvement
are essential to implementstion of your protective guidelines.

I submit for your consideration the following specific proposals
that have been provided me by a concerned citizen who is actively
involved, as is your agency, in promoting the public's interest
on these issues. I am not knowledgeable in the field and claim
no expertise on the subject. Therefore, I muet rely upon appro-

priate government agencies, such as yours, and interested citizens
for guidance in the mat ter.

Please advise me as to whether or not your agency considers the
enclosed proposals reasonable and responsible. To me they

appear to be so. They appear consonant with the letter and spirit
of your guidelines and regulations.



Mr. Jack D. Richardson
May 12, 1931
Page 2

I recommend that you carefully review the proposals with a
view towarg appropriate implementation. If you disagree
with the proposals, please advise me of the basis therefor
so that I might he enlightened and have a better under-
standing on this important public issue.

I copy this to Congressman Holland, in whose District the
V.C. Summer Nuclear Station is located, and to Congres_man
Spence, who represents the District of my residence, which
borders Fairfiel! County. [ appreciate the effort and con-
cern on the part of our National Congress relative to public
health and safety implications of our developing nuclear
energy industry.

Thanking you for your attention to the matters expressed
herein, I am

urs,

ra& ock

cc: Honorable Floyd D. Spence
Honorable Ken Holland

TIM/mc
Encl.



RECOMMENDATIONS
Related to
RADIOLOGICAL EMERGENCY RESPONSE PLANS
for the
V. C. 'Summer Nuclear Station

The nuclear accidenc at Three Mile Island and the
May 1, 1981 radiological emergency exercise related to the
V.C. Summer Nuclear Station demonstrated the need for identi-
fying procedures which would improve:
Accident Assessment
Notification Methods

Public Education
Public tarticipation

O

Based on the need [or improvement in these four aspects
of emergency planning, the following proposals are made:

(1) That a radiation contamination monitoring system
be installed (capable o immediately and continuously measuring
and reporting on radiarion contamination levels) at numerous
stations surrounding the V. C. Summer Nuclear Plant ac varying
distances from the facility. Quicker and more accurate response
to a nuclear accident would be possible if radiological emer-
g..cy decisions were based directly on data collecting equip-
ment rather than depending on calculated estimates.

(2) That the radiation contamination data together
with meteorological data from the V. C. Summer Plant site
and the National Weather Bureau be reported into one central
office for use in making emergency response decisiocns. The
data serves as a check or what is being reported from the

radiation contamination system. The two systems compliment

each other.



(3) That frequent bulletins on both radiation con-
tamination level and meteorological conditions be issued
to enable people to follow the progress of the drill, simu-
lated nccfﬁonc or an accident in the event of its occurrence.

(4) That the proposed siren system for the V. C.
Summer Plant be expanded so that persons in a wider area
would hear the warming, including those who would not have
telephones, TV and radio available to them, such as persons
farming, working outdoors, fishing, hunting, etc. on highways.

(5) That notification regarding emergency instructions
for use on radio, television, telephone etc. be prepared and
presented by emergency planning experts who are experienced
in knowing what to stress, what to repeat, etc.

(6) That a computer dialing system be used which would
make it possible to automically dial a majority of the people
living in the affected area. This warning system would be
more reliable than radio and television.

(7) That a sufficient number of informarion centers
be available.

(8) That simulated accidents include Columbia, and
other high density population areas.

(9) That the personnel of state, county and city
offices, colleges, public schools, hospitals, businr.sses and
civic organizations receive training which would bz2lp them
to answer questions and direct members of the public to the

proper authorities.



u.

(10) That residents of Fairfield County and surrounding
counties be provided an opportunity, if they so desire, to
participate in emergency preparedness exercises and drills
and nccia‘ training in the following:

(a) All aspects of evacuation -- knowing
the possible routes, how to prepare
for evacuation, possible shelters

(b) Care of animals and livestock

(c) How to close up buildings to keep
out radiation contamination

(d) Ensuring heat, lighting, cooking
sources are available in case of
power lailures

()  Have on hand food and water in sealed
containers

(11) That instructions be provided people ocutside the
immediate area affected by the simulat.d accident so that they
would be ready if the situalion changed.

(12) That member., of the public be represented at exer-
cises and drills and that (licse observors be chosen on the
basis of their knowledge of nuclear subjects from the view-
point of the general public and on the basis of their demon-
scrated commitment to the interests of the public. They should
not he financially lavolved with the industry.

(L2) That all evaluation and critique sessions of
radiological emerg-. .y drills and exercises include persons
who have been selected as observors on behalf of the general

public. (See number 12)



=

(14) That the mee.ing at which a preliminary critiqu
of an emergency drill or excrcise is presented include state-
ments by observors for the general public, and that public
imput from those in tae audience be cranscribed and made

part of tﬂ: final evaluation.
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An Expression of Concern

We the women of Cedar Creek would like to express our reluctance to

daccept the risks involved in liviag near the V. C, Summer Nuclear Generating
Plant. e

The plant is in sight of us, and spent wasrte is to be stored at the site.’
We feel that the plant should not be allowed to go om line until answers are
found concerning the eventual storage of this deadly radiocactive material
for the thousands of years needed for it to break dowm.

We do not ralish the idea that we, our children, and grandchildrean are
living next to a man-made Pandora's Box. Under certain conditions {t could
create 5hg catastrophe which would make our leaders decide there has to be
a safer way to produce energy.

We are normally quite easy-going in our outlook om life. Nome of us
protested Vietnam or the draft. We watch the ERA questiom with c;ucsido interest.
But this nouclear plant poses problems which we do not want to pass on to our
children == neither through our genes nor through the deadly wastes for -~
which there is no true means of disposal.

Therefore, we request the Nuclear Regulatory Commission to withhold the
operating license for the V. C. Summer Plant contingent om (1) no storage of

any radioactive waste at the plant and (2) an irrevocable guarantee that

absolutely no radiation will ever 'e emitted from the plant.
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Aa Expression of Concern

We the residents of upper Richland County would lire to express our
reluctance to accept the risks involved in living near the V. C. Summer
Nuclear Generating Statiom.

The plant is within fifteen miles of us, and spent waste is to be
stored at the site. We feel that the plant should not be allowed to go
on line until auswers are found concerning the eventual scorage of this
deadly radiocactive material for the thousands of years needed for (it to
break down.

We do not relish the idea that we, our childrem, and grandchildren are
living next to a man-made Pandora's Box. “'nder certain comditioms, it could
create fhg catastrophe which would make our lu;lots decide there has to
be a safer way to produce energy.

We are normally quite easy-going in our outlock om Life. YNone of us
protested Vietnam or the draft. But this nuclear plant poses problems
which we do not want to pass ou to our childrem -- neither through our genes
nor thrrough the deadly wastes for which there is no true means of disposal.

4 Therefore, ve request tie Nuclear Regulatory Commission to withaold the
operating license for the V. C. Summer Plant contingent om
(1) no storage of any radiocactive waste at the plant and

(2) an irrevocable guarantee that absolutely no radiatiom will ever be

emitted from the plant.
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: y An Expression of Concern

-
He the “omen of _MZ‘Mu b Lol would |ike to

| express our roiuctance “0 ac 2pt the risks involved in living near the V. e

Summer Nuclcar Generating PTant; ’ oy
© . The:plant is in sight of us, and spent waste is o0 be stored at the sita.> 4
He feel that the plant should not be 1llowed ta go on line until answers are.
found. concerning the e"entuaf storage of this deadly radifoactive mteriat Jor

 the thousands of years needad for it to break down. DR L) .

>N ve do not reHsh ..he idea that we. our children, and grandchﬂdm are

va1ng next to 2 man-nade. P..-\dora s Box.. Under cartaim conditions it couldt , :
/ - .
_/cren..e tha catastrophe whi ch would mke our Teadc* d~~ide there ha& o ba

: &saferwartc produce :nergy. : X .y i -'i -
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K, ue. am normally quite casy-m'lnq im our outlook on life. 'lone of us
SRR AR
N pmtested V.iet:nam or ‘he uraft. Ve watdr thc EN q.«estion with outside. {ntcrest._
- " 4 ' "'" - o iy
: Bu'l: this nuclear- plant poss probTems nh'ldr s:vc do not want to pass on to our B2

/ S S ey
chtldrer - - neither t‘“"‘"‘.!" >ur genes nor mroug the deacly wastes for :‘:,"* R
which there fs no trve means £ disposal. 'w; A «~ :
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Therefore, ‘e request L.z Nuclcar chv-'(tow Cormission to uithhoid the

operating license f~r the v C. Summer P‘lar-....cont‘ neoit or (1) o ;torage 0"

- ', Jot reals e

e AR rad1 cactive was“~-at the plant and ( Z)"arrin'e -ocabTe guarantee that
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‘absolutely no radfation wil] aver be em‘lttect ‘rom’ the nlant.
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An Expression of Concerm

e the women of ”KJW-—»-—( 7, ¢ 2—-( would like to
axpress our reluctance to accept the risks involved in living near the V. C.

Summer- Nuclear Generating Plant.

The plant is in sigat of us, and spent waste s to be stored at the site.
We feel that the plant should not be allowed ta go on line until answers are
found concerning the aventual storage of this deadly radioactive material for
the thousands of years needed for it to break down.

We do not relish the idea that we, our children, and grandchilidren are
Tiving next to a man-made Pandora's 8ox. Under-certain conditions it could
create the catastrophe which would make our leaders decide there has to de
a safer way to produce energy.

K2 are normally quite easy-going in our outTook on 1ifc. Mone Jf us
protested Vietnam or the draft. e watch the ERA question with outside interest.
But this nuclear plant poses problems which we do not want to pass on to our
childrin - - neither through our genes nor through the deadly wastes for
which there is no true means of disposal.

Therefore, we request the Nuclear Regulatory Commission to w#ithhold the
operating license for the V. C. Summer Plaat contingent on (1) no $torage of
any radicactive waste at the plant and (2) an {rrevocable guarantee thdt
absolutely no radfation will ever be emitted from the plant.
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Aa Zxpress.on of Concern -

We the residents of the Denny Tarrace area would lika zo express our
reluctance t0 accept the risks iavolved iz liviang anear zhe 7. C. Summer

¥uclaar Generatiag Scatiom.

The planc is wichix twenty ailes of us, and spenc waste is =0 bHe stored
i che sita. Fe feel thac the pun: should aoC be allowed %o go cn line uncil
inswers: are £oun4 conc.nin; the eventual storage of this deadly radicactive
sacerial for the mm; of 7ears needed for L= to break dowm. : —‘; f4 X

We do 2ot ::u..u:. the Ldu that we, our childrew, and grandchildrem are
um-m - m-mdo Pa:dm's iox. Under cearzain candi:i.ans, ic coula
create She u:umpu vbich: mld. nake our leaders docido there has to be a
safer way to produce uur;y'. _ : 3 -"_

We are normally quite easy-going iz our au:!.ool; cx life. None of us
protestad Vil-m or the dr;zz.. Jut this ouclear plant poses problems which
we do 10T wanf CQ pass on %3 our children -- zeither through our genes aor

through the deadly vastes for which there is no true neans of disposal.

Therefore, we request the Nuclear Regulatory Commissiom =o withhold the

A
1 .a,l?

operating license for the V. C. Summer ?lanc contizgentc on "

(1) ao storage of any radiocactive wastes at the plant and

(2) am irrevocable guarantee that absolutely no radiatiom will aver he
emitted from the plan:-
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Aa Expression of Concern

We the residents of areas surrounding the V. C, Summer Nuclear
Generating Station would like to express our reluctance to accept the
risks anolvid in living near the ouclear plant.

The V. C.’St_.r Plns.*!.: within thirty miles of us, and spent waste
is ¢o Se stored aé 3‘- site. We feel chat the plm:' spould a0t be allewed
to go on line until answers are found conc'arni.ng the zventual storage of

f
this deadly radicactive material for the thousands of years needed for iC

to bresk dowm.
>

oWe do oot relish the idea that we, our childrem, and grandchildren
are living next to a man-made Pandora's Box. Under certain conditioms, it
could create gfiie catastrophe vh:l.d; would make our leaders decide there has
to be a safer way to produce energy.
We are normally quite easy-going ia our outlook om life. 3uc this
guclear plant poses problems which we do not want o pass om to “uxr
"~ children .- neither through our gemes aor through the deadly wastes for

which there is oo true means of disposal. —

‘fhuotm,*t; uqunaa?'tho Suclear-Regulatory Commission to withhold
the operating license for the.¥. C. Summer Plant contingent on
(1) no storage of any radiocactive waste at the plant aud

(2) an irrevocable guarantee that absolutely no radiation will ever

be ui:'.% from the plant.
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An Expression of Coancern

¥e residests of areas surrounding the V. . Summer Nuclear

Generating Scacion would Lilke to axpress our reluctance 0 accapt the
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Je , residencs of areas surroundisg the V. C. Summer Yuclear

Generacing Statiom would Like to express cur reluctance o sccept the

risss lavelved Lo liviag cear the planc.

The 7. C. Summer ?lanc Ls wichiz cu;:yu.ualu and spent vaste
s to Yo 1tored AC mot:» e!m “tac m planc should sot de allowed
te g0 ou line uactil msvers are i.-‘ ~-uon.u¢ the eventual storage ot

this deadly radlosctive asacerial !oz the thousands of years needed for LiT
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MUCTEAR RECULATORY COMMISSION

tn the gatter aof: South Carolina Electric & Gas Co., Summer Uni~ 1

Date 2f Proceeding: June 22, 198]

Docket Number: 50=195-0r1

Place of ®raoceedin

.-

w“ere neld as herein appears, and that t-is i3 =he arizinal
taerec! for the {ile of :zhe Commissian.

—.2eggy J. Warren

Columbia, South Carolina

Cfficial eporter (Typed)



