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1i UNITED STATES OF AMERICA

1 2 BEFORE THE

3 NUCLEAR REGULATORT COMMISSION
I

4

= 5 In the Matter of: T

! L

] 6| SOUTH CAROLINA ELECTRIC & GAS' I
g | COMPANY L Docket No. 5 0.-3 95-OL
2 7' L

'

g Sumner Nuclear Station, Unit 1 L
j 8 1

d
:s 9 Deauville Room 4

i The Town.. House Inn
@ 10 Columbia, South Carolina

$
g 11 Monday, June 22, 1981

| U

!j 11 ' PURSUANT TO ADJOURNMENT, the above-entitled matter

5
( y 13 came on for further hearing, at 7:30.a.m.

ia .

| 14 APPEARANCES:

$
2 15 Board Members:
$
g 16 HERBERT GROSSMAN, ESQ., Chairman
M Administrative Judge,

g 17 ! Atomic Safety and Licensing Board Panel
'

i U. S. Nuclear Regulatory Commissiort
5 18 Washington, D. C. 20555

h,

| 19 GUSTAVE A. LINENBERGER
k Administrative Judge

20 Atomic Safety and Licensing Board Panel '

U. S. Nuclear Regulatory Commission
21 Washington, D. C. 20555

l

22 FRANK HOOPER |,

k Administrative Judge
23 ; Atomic Safety and Licensing Board Panol

! U. S. Nuclear.. Regulatory Commissiert
24 Washington, D. C. 20555

25
,

!

I ALDERSON REPORTING COMPANY,INC.
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pw 1 APPEARANCES (continued) :
,

2 For the'NRC Staff:
.

3 . STEVEN GOLDBERG, ESQ.
U. S. Nuclear Regulatory Commission.

4 Washington, D. C. 20555

5| MS. MITZI YOUNGe
X
n U. S. Nuclear Regulatory Cccuission

] 6| Washington, D. C. 2055.5
& i

E 7 For the Aoplicant -' South Carolina' Electric & Gas Company:
M

| 8 .JOSEPE B..KNOTTS, JR., ESQ.
d Debevoise & Liberman
d 9 1200 Seventeenth Street
y Washington, D. C. 2a036.
g 10

$ ud
j 11

it RANDOLPH R. MAHAN, ESQ.
'

p 12 South Carolina Electric & Gas Company
5 P. O. Box 764

$ 13 Columbia, South Carolina 29218;
,

*
..

| 14 For the State of South C'afolina:
$
2 15 RICHARD P. WILSON, ESQ.
$ Assistant Attorney General
j 16 State of South Carolina
M P. O. Box 11549.
6 17 i Columbia, South Carolina 29211
$ !
!il 18 DR. SANUEL L. FINKLEA, III, Ph.D.

{ South Carolina Department of Health and
19g Environmental Control

a 2600 Bull Street
20 Columbia, South' Carolina 21201

21 For the'Interven' ors:

22. BRETT ALLEN BURSEY.f

f
'' Route 1

23 Little Mountain, South Carolina
'

j

24
| s

| 25|
:
'
,

|
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2 STATEMENT OF: PAGE i

l

3 (Limited Aopearances)

4 Ruth Thomas 677

g Sandra Jones 6845

9

3 6 Patsy Bianchi 685
R
$ 7 Travis Bianchi 688

] 8
6914 Doug Rogers

m 9

$ Betty Gilbert 694

$ 10

$ Mike Lowe 697
g 11

-3

p 12

Ei Laura A. Bagwell 699
y 13 {

-
,

'

= _______
-

g 14

$ WITNESSES: DIRECT CROSS REDIRECT RECROSS
,

2 15
a

Panel consisting of:*
*

16g
d SHELTON S. ALEXANDER
N II ROBIN KEITH McGUIRE
w
5 CHANG CHEN

IOj PRADEEP TALWANI 704 755

E JAMCS'G. MCWHORTER 3311

* ' - .!'' NILLIAMv G. :$MITH 43-18
" STATEMENT OF:

20 (Limited Appearances)

2I Barbara Bullard 804

21( Michael Gooding 804

23
i

- Wes White 807
|'

24 Elizabeth Lever 810

25 ;

!l

| |
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2! STATEMENT OF: PAGE

3 (. Limited Appearances) -

1

4 Merle Trussdale 813

i
I

e 5! Renee Bursey 816

h |
@ 6| Jean Pfundstein 817
~
n

d 7 Anthony Martin 818

T.

] 8, , Abraham Shingleton 819

d
:! 9 Richard Lane 823

$ 825
$ 10 Gary Lane

i
j 11

m

j 12 .

Ei I

g ,13 | EXHIBITS: FOR IDENTIFICATION IN EVIDENCE'

I

= i

| 14 ! Applicant's:

E
2 15 1 740 743

s
g' 16 2, 3 744 746
ai

d 17 i 4 747 751

$
$ 18
_

5
19

8" i

20 -

21

( |
23 |

.

;

24 8
k f

25 ;
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Alpw 1 PRqCEEQlEES

2 JUDGE GROSSMAN: The evidentiary hearing is now ,

i

3 convened.,

4 This is an evidentiary hearing in the matter of the

e 5 application by the South Carolina Electric & Gas Company and ,

E ,

j 6 the South Carolina Public Service Authority.for a license to
,

'

A
d 7 operate the Virgil C. Summer Nuclear Station, Unit I. ;

3 i

| 8 On April 18, 1977, the Nuclear Regulatory Commission ;

d .
t

& 9 published a notice in the Federal Register indicating that the
'

:
!
$ 10 application for operating license had been filed and permitting |

'
E

| 11 persons to file notices orcapplications for leave to intervene |
'3

| j 12 in these proceedings.
!5 -

, .

'- j 13 A: petition:for hearing was received from Mr. Brett |
= ;

.

| 14 .Bursey and a prehearing conference was held in which the .
j

$ !
'

2 15 contentions submitted by Mr. Bursey were discussed. The Atomic |
E !.

g" 1.6 Safety and Licensing Board that had been designated to consider i
d

i

d 17 the petitions granted Mr. Bursey's request for a hearing an !
E '

.
'

-
@ 18 admitted him as an intervenor in this proceeding on February 3,

,

a
"

R 19 |
1978.

20 On February 8, 1978, a Notice of Hearing was issued

21 indicating that an evidentiary hearing would be scheduled and

( 22 also indicating that limited appearance statements would be

23 heard at the evidentiary hearing. We have subsequently scheduled

'24( the hearing for this date and indicated that limited appearance
!

25 statements would be heard today or this morning or carrying over
,

| ALDERSON REPORTING COMPANY' INC.,
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A2pw 1 into the afternoon if necessary. That will be the first order

2 of business for us. But before that, I would lire to introduce
1

3 the Board.

4 As most of you are aware, health, safety and

g j environmental matters pending before the NRC are usually heard5

9 i
j 6I by Boards that consist of an attorney as Chairman and two
R
$ 7 scientists, usually a nuclear scientist and an environmental

,

;
j 8 scientist, as the other two Administrative Judges. Serving

d
d 9 on the Board with me on my left is judge Frank Hooper, who is
Y
$ 10 our environmental scientist. He has a PhD from the University
3

! h 11 of Minnesota.. He::is currently a professor of zoology at -

3

y 12 University of Michigan ani the Chairman of the Ecology, Fisheries
3
y 13 |j and Wildlife Program at Michighn. He is a part time member of
n -

,

| 14 the Board.
$
g 15 On my right, is Judge Gustave Linenberger, who is ,

z

g 16 a full time member of the Board. He is a nuclear physicist.
A

6 17 He has extensive experience in industry as a nuclear physicist
$

{ 18 and engineer and has been a President and Board Chairman of a
A

{ 19 nuclear engineering company.
n

20 My name is Herbert Grossman. My experience has been

21 as a trial attorney and appellate attorney for the Department

( 22 of Justice for a number of years.

23 I would like now for counsel and the parties to
i !
'

( 24 introduce themselves, starting with Mr. Bursey, the intervenor,

25 | on my left.
i

a' ALDERSON REPORTING COMPANY, INC.
1
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|A3pw I MR. BURSEY: Thank you, Judge Grossman. I am Brett

! j2 Allen Bursey and I live in the proximity of the V.C. Summer i

i
i

3 plant and I'm the intervenor. |

4 MR. KNOTTS: Judge Grossman, members of the Board, my

5|
| name is Joseph P. Knotts, Jr.t I rupresent the applicants0

0 '

{ 6 South Carolina Electric & Gas Company and South Carolina Public
R
C
9. 7 Service Authority. With me at the counsel table this morning

3
| 8 is Randolph Mahan, who is an attorney with the Electric & Gas
d
$ 9 Company.
!
y 10 MR. GOLDBERG: Yes, Judge Grossman. My name is
E l

$ II Steven Goldberg, I am an attorney with the U. S. Nuclear
3

Y 12 Regulatory Commission. I represent the Commission staff in
Ei

-

j 13 this proceeding. With me at counsel table is Mitzi A. Young
'

=

| 14 who entered an appearance i.n this case on Friday. To my right,
$

15 Mr. William Kane, Project Manager for the Summer License

g 16 Application.
W l

6 17 MR. WILSON: Mr. Chairman, I'm Richard P. Wilson,
$

@ 18 an Assistant Attorney General with the State of South Carolina
i:
{ 19 representing the State. And with me is Dr. Samuel L. Finklea IIIr
n

20 who is our technical assistant from the Department of Health &

21 Environmental Control.

22( JUDGE GROSSMAN: As I indicated before, the first

23 order of business is to entertain limited appearance statements.
I

24| We would like the speakers to limit their statements to five
, ,

25| 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 some
1.|,

A4pw

2 leeway in that.

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

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

5 who do want to make a statement.g
9
3 6 We will take a ten minute recess now while he collects

7|'
E
d, the names
M
j 8| Thank you.
d iad of Aci 9i (.Short recess.);

!. '

g 10

.E
*

a
y 12
5 I .

g la I
'

a

E 14= i

I

2 15 '
N

g 16
as

i 17

:
$ 18

E
" 19 .
8 I
n

20

|

21

( 22

23 ,

24(
25 ,

i

6
* ALDERSON REPORTING COMPANY,~ INC.
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'

I JUDGE GROSSMAN: We will beg'in with the limited

2' appearance s'tatements and we would like the first four speakers

3 to be seated here at the table; Ruth Thomas, Sandra Jones,

4 Patsy Bianchi and Travis Bianchi and we will start with Ruth
5j Thomas, as the first speaker.

0 MS. THOMAS: Do you want me to come up there?
G
b 7 JUDGE GROSSMAN: Yes, please, at this table here.
X

| 8 (. Indicating.I
d
". 9 LBrief pause.)~

o

h
10 In beginning your statements, would you each please,"

=

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

Y, I2 Ms. Thomas, you may sit or stand as you prefer.

s
135 MS. THOMAS: I think better on my feet.

m

| 14 JUDGE GROSSMAN: Fine.
* *

$ '

15 MS. THOMAS: Is this coming over all right?
'

i[ I0 JUDGE GROSSMAN: That is the problem with standing,
A

h
I7 you are further from the mike. If you could get~ closer, that

=

} 18- would be fine.
| E

F

"g 19 MS. THOMAS: Is that ali,right? Is that better?

20 JUDGE GROSSMAN: Yes.
!

2I STATEMENT OF RUTH THOMAS

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

23 | 1339 Sinkler Road in Columbia. I am here as a private citizen
!

# but I am the authorized representative of several South Carolina'

s

organizationa and I am a member of the Advisory Committee

ALDERSON REPORTING COMPANY, INC.
,
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i !

1 .to the Department of Health and Environmental Control.

2 On October 20, 1970, J. D. Bond who is Chairman of

3 another Atomic Safety and Licensing Board gave his talk before

4 the hearing. He pointed out that meaningful--is it too loud
i

e 5 now?
!
I 6 No?
*

k7 Meaningful _ participation by the public could only
a
] 8, be done through intervention, and being a party to a proceeding,
d
c- 9 and today we are involved in limited appearances, so I was
Y
$ 10 interested in looking up how limited appearances compare.

$ 1

g 11 There is no oath and so I understand that whatever I
'

3

( 12 say is not considered evidence. This was kind of disturbing to

5
= 13 me, and looking into the views of other hearing Boards in
E

*

| 14 relation to their being Intervenors, and a number of reports

$
2 15 and documents indicated that hearing Boards felt as if intervenors

$
g 16 added a great deal and were able to bi'.ng out local issues and wer e

w

g 17 able to raise questions that the Board could follow up on, and I

h 18 understand that this is the view of your Board, and--I didn't

5
address each one of you--but, I am glad to be here before this"

19 |
20| Atomic Safety Licensing Board.

21 By accepting intervenors, you showed that you felt as

22 , though they could contribute and from my own experience, I have
(. I

23! felt that intervenors contributed. I was an intervenor at the
!

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

s

25 i no intervenors and this is the transcript which covered it

ALDERSON REPORTING COMPANY, INC.,
,

. - .. - _ - . . . -



679-

B-3 ra

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

2 later hearing in which there were intervencrs because it is this'

3 tall (indicating), and it is something like 37 times the number of

Of course, it is not complete yet either, so these 6,0004 pages.

e 5 pages certainly contain more evidence on which to base a decision.
6

| @ 6| As I understand it, the purpose of Licensing Hearings
| R
| 8 7 are to compile as complete and accurate a record of evidence as
' N

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

9 reversing of your decision to allow Fnirfield United to be a party
i
o
y 10 to this hearing, particularly since I had read of Appeal Board's
*
=
j 11 opinions on this having intervenors. In 1977, the Appeal Board

D l

f_
12 members, one of them was quoted as saying:

3 "Many substantial safety and environmental issues13g
,

u !

were raised first by intervenors and they do have a contri-! 14 . .

$
2 15 bution to make".
*
z

f.16 This was before Three-Mile Island so it would seem as
e

i 17 though there is more need for intervenors now than there was at
U
5 18 that time.
-

I I attended a meeting of the Advisory Committee on19
#

20 Reactor Safeguards in which I offered testimony...In later years
:

21 in Washington, the topic of the Summer plant was discussed

22 particularly in relation to South Carolina Electric and Gas's
1(.

23 : never having operated a nuclecr plant before. They spoke of it
,

- as being a somewhat unique plant in that the utility has not had24 "

k
25 an operating plant before".

3

!

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

.

2 interests would be affected by the Smmner plant is raising questions

3 about there not being local intervenors and there not being people

4 who lived right here having an opportunity to represent directly

e 5 their interests.
H

] 6 I have a long history of interest in the Summer plant.
,

R
$ 7 It began in the fall of 1972 when I was with the Conservation
Mj 8 Department of the Womens' Club. I raised questions in a letter

d

& 9 to the Attorney General of South Carolina. . I asked--this was
z

h 10 one of my Committee members that wrote the letter, and she asked
E
j 11 to be notified. We expressed our intsrest in the hearing and
n

( 12 asked such questions as wculd South Carolina be a party? Would
_

3 I13 i they cross examine witnesses and represent the interest of the5,

m .

| 14 public through having contentions? r,

$
g 15 The state did not respond to this and we were not
a
j 16 notified of the hearing. We were all pretty new at repres6nting

|*

6 17 I ourselves and coming before various Boards, state and federal.
5
5 18 We learned that it is not a good idea to depend on
2
h
g anyone else, including the Attorney General, to let you know about19
M

20 meetings in relation to representation.

21 I urge you, Chairman Grossman, and your fellow Board

22 members to use the contentions of the local intervenors and to,

(

23 ; use particularly those contentions cf Fairfield United which

24 relate to emergency planning and management and those issues which
(

25| are of concern to the local people.
i

! ALDERSON REPORTING COMPANY, INC.
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1

|
I also ask that the Board take an adversary role in

2| place of the local groups, that is in case the local groups are
3

not accepted.

4 It is my understanding that raising of safety issues
e 5.
g and requiring proof from the Applicant applies with or without
j 6

intervenors._

lR 7
! At the February 26, 1981 Advisory Committee on
n

] 8,
i Reactor Safeguards, I raised the question in relation to the

d I

d 9| Summer plant on the instrumentation and controls and theg !

$ 10
s emergency planning.
=
E 11.

3 I would like to submit these to the Board. Some of
|

| 'd 12

'

j |
these questions have not been answered. I will also submit

d 13 1
-

a list of recommendations which relate to emergency planning5 i ,

E 14
d and in respect to the Federal Emergency Management Agent. This

2 15 3
y was on May 12 and there has not been a response to this list.

T 16
$ of recommendations.

( 17
Members of the public often get the feeling thatw

T.
'o 18
g they are not really having a conversation with people in
"

19
| government who are representing them, and I would like to do

20 whatever I can to promote more of a cooperative feeling, so

21
that we would feel less like outsiders. I know it is not the

22
( policy in limited appearances for you.to ask questions, or maybe,

23 it is, but at least I know that you don't cross examine people
j

24
( who give limited appearances. That probably makes them feel

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

i ALDERSON REPORTING COMPANY, l.NC.
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I 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
i

3 relationship with the people on the Board. Sometimes I would

|

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

e 5 money for a lawyer and I can remember times when I was asking
h
@ 6 questions that were of a very technical nature, on technical
# I

$ 7! subjects, and I do not have an engineering degree and I do not
!

| 8| have a law degree and the Board members wculd help me. They'

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

$
3 10 and I appreciated that.

! I

g 11 ' The people who are intervenors, we work pretty hard
n

( 12 I I can tell you and we are trying to represent the interests of

5
j. 13 the public, and it really hurts our feelings when people call

,

= i '

| 14 us subversives and act as though we are trying to stand in the*

$
2 15 way of progress. We do not feel that we are doing that. We

$
g 16 feel that we are making a contribution.
w

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

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

h
19 Thank you.-

R

! 20 JUDGE GROSSMAN: I might say that we are called that

21 too, on occasion.

*

22 JUDGE LINENBERGER: Well, Ms. Thomas, I would like to

'. (' 23 , observe, I think your statements and observations are well reasoned
!

| 24 | and well presented and indicate, at least from what we can hear'

i

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

i

| ALDERSON REPORTING COMPANY, INC.
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I
associates.

2'
I am interested in a couple of things that you have

3
-

! said. Somewhere along the way you indicated that you felt there
,

.4
was not an adequate opportunity for local people with interest

e 5

3 I in say this proceeding to achieve status of intervenors and
N 6

that I think is very unfortunate; and, I gather also, from theh i

2 7

i content of your remarks, that you feel that had you been, you
] 8

personally been better informed about the development andd
6 9

progress of the earlier days of this proceeding, you or youri i

@ 10|
3_

associates might have gone the route of formal intervention, is
j 11

3 that correct?
d 12

| MS. THOMAS: Well, yes. At one time we did think
,

d 13 |
-

#

' a about this but we were involved in a hearing which took a great.= '

E 14
$ deal of our time. We were also a party of this organization as

! 15

$ Environmentalists, Incorpor-ted. We were also a party to the

j 16
w hearings on plutonium recycled uranium called Table S, whatever
i 17
g | that was. We were also involved in the law suit which was
$ 18

% related to both the Barnwell hearings and plutonium recycle.
"

19
k JUDGE LINENBERGER: The point I was trying to elicit

20
here was whether your lack of being an intervenor now reflects i

21
more a commitment of your time to other things or more a lack

22
k of information given you about how this proceeding was progressing

23
and I gather it was primarily a conflict of your time on other'

24
' matters.

25 !
l |

|

i ALDERSON REPORTING COMPANY, INC.
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1!
| MS. THOMAS: Also I had the feeling that there were

'

2
other intervenors and that there was somebody else working on

3
this and I was glad and would do what I could to help them but

4
I felt like I was spreading myself pretty thin as it was and

= 5

3 | our organization was too-because we are a very small group.
] 6|

1 JUDGE LINENBERGER: Fine. Thank you very much.-

E 7

{ JUDGE HOOPER: Ms. Thomas, your questions and concerns
j 8'

about emergency planning, will they be--can you make those a part
3
n 9
y of this record in some way? I think they should be. I am not

@ 102
z sure whether we would have those but it seems to me that these
j 11

3 are very appropriate, it would be appropriate to have these
d 12
$ somewhere in this record.'

13-

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

E 14 .

y (Handing.)
*

2 15
y JUDGE GROSSMAN: Thank you, Ms. Thomas.
'

16
h (Submissions above-referred to are appended to

g 17
g this transcript.]

5 18

g JUDGE GROSSMAN: The next speaker is Sandra Jones.
"

19
$ STATEMENT OF SANDRA JONES

20
MS. JONES: My name is Sandra Jones and I live at

21
Route 1, Slythewood. I live in the Cedar Creek Community and

22
( we are only fifteen miles from the V.C. Summer plant.

23 ,
j I am here today because I do not want the V. C. Summer

24 ''

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

25
age 5, and a little boy, age 7, who will have to grow up wich the

i

- ALDERSON REPORTING COMPANY, INC.,
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fact that this plant is so nearby to the environment in which

2 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

g 5 effects of the-nuclear industry is not a satisfactory option to

E

@ 6 me. I have to speak out against nuclear plants for me, for my
.g

3 7 children and for those I care about. I can do no else.

%
| 8 All our tomorrows are too important for me to remainI

d
d 9 silent. "Jhank you.

Y
$ 10 JUDGE GROSSMAN: Thank you, Ms. Jones.

!
j 11 Patsy Bianchi.
it

y 12 , STATEMENT OF PATSY BIANCHI
3

[ y 13 MS. BIANCHI: My name is Patsy Bianchi and I too live
m .

| 14 in the Cedar Creek Community.
t:
2 15 We thank you gentlemen for giving the people a chance
:s
es

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

ti 17 sincerely.

N
5 18 If I knew'the risks of living next to the V. C. Summer

is I
{ 19 plant were to be inflicted fist on us who use the electricity it
n

20| produces for thirty years, I would be home this morning weeding

21 the tomatoes. If I believed that nuclear power production was

22 as clean and cheap as the nuclear industry tries to convince us
,

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

! |

ALDEHiiON REPORTING COMPANY, INC..
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1 subversive this morning. I know that the V. C. Summer

P ant will affect my descendants for thousands of years, notl2

3 just us who like to flip a switch and have light in the middle

4 of the night from 1982 to the year 2012. During those thirty j

5|1 years, my family will be receiving low level radiation from thee

h I

] 6| plant in addition to what nature and man have already blessed |

! |E
2 7 us with.

X Of course we live with the constant stress factor ofj 8|
d
= 9 wondering if the accident will happen that will make everyone
s
@ 10 decide nuclear power risks are not worth it.
z

-1

.

1

=
g 11 Then there will be the cost of dealing with and
D

f 12 storing spent nuclear fuel and even the plant itself after it
~

c
y 13 becomes so radioactivo it is no longer feasible to pay enough
a .

| 14 people to run it.

Y.
2 15 My child and his children and'their offsprings for
N
j 16 thousands of years will be paying for space and guardians for
d I

( 17 i something so deadly it should never have been allowed to exist.
'a

x
$ 18 It should never have become atoms for peace because something so
-

0
19 menacing in its possibilities can surely become toys for evil.

R
20 Tnat nuclear power production was ever allowed to

21 progress before a way to store the fuel was perfected is to me

.ZL a blatant disregard to reality and common sense..

(.
23 Building a house without a bathroom would make its

24 inhabitants pretty uncomfortable. The johnny at V. C. Smemer
k ,

25 will fill up in ten years. Even if an efficient septic tank

i

i

I

i ALDERSON REPORTING COMPANY, INC.
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.1 is designed for storing radioactive waste, the sewer lines will

2 involve hauling the radioactive feces along the highways near

3 our costmunity.

'

4| In North Carolina a drunk driver got lost one night

e 5 with his load of radioactive waste and was rescued by the ,

b

@ 6 Highway Patrolman who stopped him for drunk driving. Something

3
g 7' we always hear is how much safer nuclear power is than driving
A

| 8 on our nation's highways. Almost everyone who drives has

d
o 9 chosen,to do so, knowing the statistical risks he is taking.
z

h 10 Those of us living near the V. C. Swnmer plant would never

E
'

j 11 choose to absorb the risks we ourselves are subjected to and
.

3
d 12 even less would we choose to pass on the risks to future people
z
=

( h .13 who would get absolutely no benefits from the plant, 2 nit who
a -

| 14 will pay dearly for a few years of convenience for t' heir '

$
2 15 forebearers.

$
16 If ever there is a sin of the fathers which will be-

D
w

d 17 visited on our children, this is it.

5
$ 18 I have here a copy of our Petition that we at Cedar

E
19 Creek signed and circulated stressing our hopes that the planth

i
20 won't be allowed to go on line until the questions con.:erning

21 waste storage is answered satisfactorily. (Handing.) ;

!

22 (Submission referred to above is appended to this

23 ; transcript.]

24 JUDGE GROSSMAN: Thank you Ms. Bianchi.

(
15| Mr. Bianchi.

| ALDERSON REPORTING COMPANY, INC.
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1 ! STATEMENT OF TRAVIS BIANCHI

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

3 Route 1, Blythewood. I live within sight of the V. C. Summer
!

4! Nuclear plant, which is shortly to go on line.

e 5 I would like to state that the restriction from public

h
] 6 involvement in this hearing are typical of response to those of

'R
M 7 us concerned to the dangers of nuclear power have met with for

N

| 8 the last several years.

d
d 9 Despite the fact that this plant will only operate
i

h 10 thirty years, yet produce tons of toxic radioactive waste that
E

| 11 will exist for tens of thousands of years, public participation
D

j 12 is limited to a few minutes per person per half day of the
=

! 13 hearing.
c.
\ m

| 14 Your attitude towards the residents surrounding the" *

E
2 15 v. C. Summer station is further given away by scheduling the
$

f 16 limited appearance public statements before the actual hearing
w

g 17 is even started.

$
5 18 What are we commenting on? No evidence has been

5

{ 19 presented. No witnesses have been called or cross examined.
n

20 It is obvious this simply provides an opportunity for the public

21 to let off steam while remaining as ineffectual as ever. We
1

22 know that these statements will have no impact on the licensing

23 of the V. C. Summer station. That decision has already been made
,

24 I behind closed doors without public input and despite public
|
'\

25 concern.
j

I ALDERSON REPORTING COMPANY. INC.
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The decision to license the V. C. Summers plant has

2
been made despite growing evidence that malfunctioning nuclear

3|
plants have the potential to cause many thousands of people to

4,
die horrible lingering deaths from radiation induced cancer, !

= 5

3 despite increasing evidence that the constant flow of radioactive
h -6
h emissions given off by routinely operating nuclear plants are
R 7

i far more hazardous to human health than previously realized,

$ 8

h despite NRC records which indicate accident-frte operation of
d 9

3 a nuclear plant to be a most improbable goal, despite the
$ 10

,3 increasing realization that in terms of human heelth effect there
p 11

m is no such thing as an insignificant radiation release, despite
g 12 ,
3 inadequate incomplete and short-sighted evacuation planning
$ 13

that will surely fail to remove all of the endangered populusm

| 14
* *

g in case ,of an' accident, despite the knowledge that a safe
2 15
y fool-proof system of storage of nuclear waste is yet to be

j 16
perfected, and, despite the fact that SCE&G" sill:be storing highw

6 17 |
g level waste on-site for an undetermined length of time, despite

$ 18
-

g the Petitions bearing hundreds of names expressing concerns
19

k for its potential to a human health disaster, despite the
20

irrevocable evidence that SCE&G does not need the extra electricity

21
generated by its billion dollar cancer factory, despite its

22
potential for rendering thousands of square miles, including'

23
towns, farms and countryside uninhabitable and making the soil

24
unproductive for the rest of our lifetime; we know that you

1

25|
j intend to license the V.C. Summer plant.

!
i ALDERSON REPORTING COMPANY. INC.
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Our families feeds itself from the crops and animals
1

2 that we grow on our land. This plant presents a very real threat

3 that might poison that land so we cannot live on it or from it.

4 There are many families like ours near the V. C. S mmer

e 5 plant. If that plant goes into operation, we will live in fear

b

@ 6| for the next thirty years that every day on our land might be our
R I
g 7' last day, and then, for the rest'of our lives, we will fear the

8 radiation seeping and leaking from that abandoned power plant.
d
d 9 Why in the name of God are we being subjected to this?
i
$ 10 To run the all-electric ad.r-conditioned homes of Columbia and
E I

'! 11 its suburbs? Or is it so that SCE&G can fatten its corporate
<
3
d 12 se1I?'1 There is no way that a corporate executive making in
z

1-

! 13 | excess of one hundred thousand dollars annual salary can empathize

I !

E 14 with a man who plows the land his family has worked for over a
d
k
2 15 century, nor can a professional bureaucrat understand the

U
.- 16 relationship that a man has with his land when he walks in the
3
d

6 17 same furrows that his grandfather walked in and that he hopes

$
5 18 his grandchildren will one day walk in..

5
h 19 Again, I ask you, why are we being subjected to this?

.n,

20 (Applause.)

21 JUDGE GROSSMAN: Thank you, Mr. Bianchi.

| 22 MR. BIANCHI: Thank you for listening.
i -

~ 23 , JUDGE GROSSMAN: All right, I would like--thank you,

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

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

.

ALDE.RSON REPORTING COMPANY, INC.
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1 Is there anyone else here who would like to make a
.I

2| limited appearance statement who has not yet signed up with Mr.

3i Hamilton?
-

\
-

t
4I If there is anyone else, Mr. Hamilton is there and he

i

e 5 will take your name if you will speak to him.
E

$ 6| Mr. Rogers.
,g

} 7 STATEMENT OF DOUG ROGERS

%
| 8 MR. ROGERS: Thank you, Mr. Chairman.
d
d 9 My name is Doug Rogers. I live in the Bethel Community

$
$ 10 in Fairfield County about ten miles from the V. C. Summer Nuclear
E
j 11 plant.
m

j 12 ; I am here speaking for the members of Fairfield United

5 i

5 13 I Action. Until three weeks-ago, we expected to be a real part of
a

! 14 these hearings. We wanted to force SCE&G officials to answe'r
$
2 15 questions under oath about this plant they built in our back yard
E

f 16 and about whether they really knew how to run it, but, as you
*

|

d 17 ! know, the Appeal Board said you were wrong to let us try to

E
5 18 protect ourselves and ordered you to throw us out.
E
"

19 SCE&G and the NRC staff asked that we be prevented
k

20 from demanding that SCE&G prove their ability to run this plant,

1

21 safely or to get us out quickly if they failed. They said we

22 could protect our rights by speaking here today and telling you
. I

23| what worries us, but we know better than that. The Appeal Board

24 admitted that these short opening statements don't really help

( ,

25| protect us. We can only really have a say about our health and

!

! !
! ALDERSON REPORTING COMPANY. INC.
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1, safety as intervenors. This Board listened very closely to our
|

2| reasons for not filing until March of this:< year. You looked at

3 our ability to help. examine these important health and safety
\

4 questions and at the ability of the other parties to protect un

e 5 and you let us in; but we see that there is something bigger j

3

j 6| going on here than just this Board, this hearing, or this nuclear !9 i

'
R
E 7 plant. The accident at Three-Mile Island unmasked nuclear power
'
nj 8 and the nuclear industry for what they are; badly managed,
d
c 9 unsafe, dishonest and unprepared to handle accidents.
z

h 10 After the accident at Three-Mile Island, study after
z
= l

g 11 |
study called for change. Promises were made for better

a
p 12- regulations, closer attention to safety and more citizen
3
j 13 involvement in licensing.

,
m .

"

| 14 Even Wall Street looked at nuclear power and said it's
s

$ 15 a bad deal. Who is to blame? Should the blame utility officials

$
g 16 , and let costs go through the ceiling? Should the public blame

*^ \
[j 17 utility officials who built more plants than they need? SCE&G

$
$ 18 will have 59 percent more power than they need. SCE&G first

5
19 thought that this one million dollar plant would cost a hundred"

8
n

20 and ninety million. Blame the people responsible? Of course

21 not.

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

!i

23 | unleashed an army of lobbyist and public relations people to
;

24| spread the big lie.
.i

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

|

! I ALDERSON REPORTING COMPANY, INC.
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1; accidents like Three-Mile Island will happen. The problem of

|
2| nuclear power is not that it raises rates so high that we can't |

|

3 Pay them they 'tell us. The problem of nuclear power is not-the
.

4, waste we don't know what to do with they tell us. The problem,

!.
= 5 they tell us, is that citizens are saying no to having nuclear
h
@ 6 plants threatening their land, lives, and loved ones. The problem

M

{ 7 is that citizenstare using the few legal rights they have in a

3
j 8 system which is rigged against them from the beginning, and these
d
d 9 citizens are being heard.
i
O

$ 10 j The problem for SCE&G is that the fight of people in a
! |
g 11 democracy to have some kind of say over their lives, their health,
3 i

j 12 their safety might actually work, and SCE&G and their buddies
E
y 13 | in the industry say this must not happen, if the people are -

,
5 m i

. .

,

| 14 really heard, we will be out of business, and so; they feed
$
2 15 false information to our Congressman to get them to lean on

U

j 16 NRC to speed up these hearings. They convince the NRC to propose
w

d 17 new regulations which will make real citizen intervention

s
$ 18 impossible and they get Fairfield United Action thrown out of
-

E
19 these hearings. They don't want us in this case because they

X

20 , are afraid we can help ycu look at how this company is run.
:

21 SCE&G knows it cannot stand up under a close look.

22 They have even managed to have Mr. Bursey so 1 ted he cannot

t
23 put up a case on half his contentions and they have had us thrown

1

i

24 ' out, so despite this generous invitation of SCE&G and the NRC
'

25 | staff that we stand here and kid ourselves that these limited j

: ALDERSON REPORTING COMPANY, INC.
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1| 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 Appeal Board. We will carry our anger and our
I

4| legitimate fears to the people of South Carolina so that they'

;

e 5 can hear our message. .

K
"

@ 6| We expect-the original order of this Board admitting
;

R |
g 7: us to be upheld. Whenewet;canuquestion theseipeople under oath
;

.

j 8, then we will participate. Until then, this mockery will not

d
o 9 mock us. This sham will not fool us.
i i

h 10 | Thank you.
E !

| 11 (Applause.)
3
"i 12 ' JUDGE GROSSMAN: Betty Gilbert.
E

b 13 STATEMENT OF BETTY GILBERT
! 5 -

; .

IE 14 MS. GILBERT: I am Betty Gilbert, 416. Maple Street,
d
k
2 15 Columbia, South Carolina. *

$
g 16 I am going to be a little bit redundant but I am a
w

g 17 little bit concerned about Secretary Edward's statement about

$
M 18 subversive activities flaunting environmentalists activities and
=
H

{ 19 j I just want to state that I am just a concerned citizen and I have
n

20 been concerned for about eight or nine years.
I

21 When I first became concerned, it was very--you very

22 seldom saw anything in the newspaper concerning any of the nuclear

i
23 , issues. I wanted to say that just in thic--these are not complete

|

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

i ALDERSON REPORTING COMPANY,INC.
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I
at nuclear plant" and that is at the Browns Ferry, which is--uh,

2i
February 23, Sava.tah River plant, tritium leak--anothwr

,_

3
tritium leak in March at the Savannah River plant, and on

4
March 1st, rodent droppings carrying radioactivities. Nothing

e 5

-f is too small to be concerned about now.
,

] 6 |
g All of these clippings (indicating), these are the

Q 7
g things that the newspapers is showing that there is a concern

] 8

3 of the public.
d 9
i I am not afraid of an explosion. That is wht.t they-

@ 10
g have been--the private citizenry doesn't know what they are

i

j 11

D talking about when they are afraid that the nuclear plant will
y 12

5 explode. I am not afraid of that. I am afraid of mechanical

i 13 ,
u error and human error. I am afraid that they will hurt the -

h .14
'

i

| g environment, the air we breathe and the water we drink and use.
I 2 15 ,

5 I would like to read this last clipping pretty much4

j 16
| 2 in toto, from June 18th of this year, this states:

$ 17 ,

$ "NRC Consultant. Release of Uranium poses hazards,
I $ 18

{
19

Oak Ridge, Tennessee, UPI.
-

N "The Department of Energy has confirmed that 11,270
20

pounds of radioactive uranium was released accidentally in the
21

last twenty-one years from the government owned nuclear fuel
22

enrichment center.,

A 23 ,
! "A Nuclear Regulatory Commission consultant says there

24
is no doubt the release posed health hazards. "It will cause,

25 | some problems but the people affected probably will not be able

i
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to link it back with the releases" says the consultant, Dr.

1| |i

2 Rosa Lee Burkell of Toronto, Canada.

3 "The Department of Energy confirmed Wednesday that
I

4 the Oak Ridge Gaseous Diffusion Plant in Oak Ridge in East'

5 Tennessee, where 53 workers were exposed to radioactive mist 1
e
M |
- ,

8 6i last month has accidentally released more than five and a. half
a i

R i

g 7j tons of toxic uranium hexachloride gas into the air since the

8 facility opened in 1945.

d
d 9 " DOE spokesman, Jim Alexander, says the gas was
i !

h 10 | released from the 121 accidents at the facility, part of the
3
:

11 massive Atomic Energy Research and Development complex at Oakg
3
6 12 Ridge National Laboratories. Despite Burkell's assertion that
3
m
d 13 there is no doubt the release posed health hazards, Alexander

T 5
j Id insisted that it does not prese'nt any measurable health thr^ eats."

$
Well, how can you measure health threats if you can't2 15 |

.

U

j 16 prove the health threat is there? And DOE officials says they
w

t' 17 , do not believe the amount released is unreasonable considering
$
$ 18 the complexity of the emission system and the number of years
5"

19 involved. So I think that is a kind of a false assumption therg,_.
R

20 in the first place.
,

21 I would like to throw in here that I have sat in a

22 Nuclear Regulatory Commission hearing and I have neard human lives-

(
23 | discussed in the health benefit anaylsis.

|

24 This 121 accidents all involved the release of one

25f kilogram, 2.2 pounds or more. DOE officials who compiled the
'

! ALDERSON REPORTING COMPANY, INC.
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1! 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 exposed to the toxic

4| uranium hydrochloride when a hose ruptured. An investigation

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

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

E i

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

j 8 I think that that is the aind of thing that is such a

d
d 9 danger in any of the nuclear facilities. They could be little

$
$ 10 minor things which can create hazards that nobody really knows
%
j 11 the total effect of and nobody can really prove wha,t that total
3

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

,13! so how can you avoid'it? If you can't see it to know it is
*

| 14 present in the water, how can you avoid it?
$
2 15 Thank you.
E

j 16 JUDGE GROSSMAN: Thank you, Ms. Gilbert.
A-

6 17 Mike Lowe.

5
5 18 STATEMENT OF MIKE LOWE
=
#

19 MR. LOWE: Judge Grossman, members of the Board, my
X

20 name is Michael Lowe. I am a Columbia resident at 2812 Bratton

21 Street and I speak on behalf of the Palmetto Alliance of South

22 Carolina, a statewide safe energy organization.(
!

23|
Ke feel like these hearings without the intervenor,

24 Fairfield United Action, are nothing more than a conciliator"
(

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

i
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1 unless the State of South Carolina explores these contentions and

2| these issues that Fairfield United. Action has raised, that is

3 management capability. I have personal knowledge of the manage-

4 ment capabilities of South Carolina Electric & Gas. I worked

a 5 for them on a construction job for two years, as a crane operator,

b

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

?.
@, 7 handle an accident such as Three-Mile Island or to handle a
7.

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

@ 9 with steam generator repairs or with their Turkey Point three and
.

i
b 10 four units, unless you explore the emergency plan issues, which
5
j 11 I believe only Fairfield United Action has special knowledge of,
a
y 12 the record in this case will remain incomplete.

b
13 I also feel that there is a travesty that the spent5

i a

h 14 fuel storage issue is not being explored in these hearings. To /-

$
r 15 haw that placed in a separate hearing is a very bad mistake that

j 16 the South Carolina Electric & Gas and the Atomic Safety and
as

d 17 ! Licensing Board will have to address some time in the next ten
U

@ 18 years.

E
19 To build a plant that has a thirty-year lifetime with

20 only ten years storage capacicy, to build a plant that will be

21 number seventy-fot:r in a line of nuclear plants trying to store

I2 their spent fuel is absurd. Allied General Nuclear Services
/

23j officials in their most optimistic predictions say that that

24 plant will not be ready for operation, if it operates, or to

25 .ccept spent fuel storage before 1990..

,
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1 |
I believe you should carefully consider and take extra

2
efforts to appeal to your superiors and have thes6 issues heard.

3
Thank you.

4
JUDGE GROSSMAN: Thank you, Mr. Lowe.

. 5

% Thank you ladies and gentlemen and Mr. Rogers, I would
'

3 0
g like to compliment Fairfield United for the high quality briefs
R 7
~

g that they have submitted to the Appeal Board and the Commission.
| 8

d The last speaker we have listed is Laura A. Bagwell.
d 9
i Ms. Bagwell, please come forward.

h 10

_E STATEMENT OF LAURA A. BAGWELL
p 11

*

3 MS. BAGWELL: Thank you.
d 12*
g My name is Laura Bagwell. I live at 4813-B North Main
d 13 *

<

S I Street in Columbia, South Carolina. I don't have a prepared
E

|
14

speech to offer to you this morning, but I am uncomfortable here
2 15

s and it is not because of that fact. I am uncomfortable because
i 16! there are ten nuclear facilities in this state under construction

d 17
'g or working right now and I live, you know, I think about what

$ 18

g would happen to my family. I have lived in this state all my
19,

a life and I love this state and I don't want to see it ruined.
20

I worked at the Cherokee Nuclear plant while it was
21

being constructed and I saw how things got put together. If we i22
( could get off early, if it meant us not having to work until

23 ,

| 9:30 at night which we did frequently, sure we would cut corners,
'

24
, we would let in a load of dirt with roots and stumps which would<

25 I
l
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1
go underneath a barrier for the sedimentation dam. We would use

bad debars--I am sure you know what that is--which had not been-

3
passed by quality control.

4
It scares me when I hear what has happened to the

e 5~ '

j people who live around Three-Mile Island and. The dairy farmers

8 6' could no longer sell their milk to anybody. The people who grow*
n
R 7
; grapes there, nobody will buy the grapes to make wine from them
Mj 8

anymore.
,

6 9
g I am just scared. I don't want this here and I

5 10
E appreciate your letting me come and speak this morning. Thank
_

E 11
g you.

d 12
j JUDGE GROSSMAN: Thank you, Ms. Bagwell.
m
: 13 '

( 5 (Applause. )
E 14
y Do we have anyone else who would like to make a
_

9 15 *

j limited appearance statement?

T 16
j (No response. )

i 17
w CUDGE GROSSMAN: All right, then that concludes limited
z
5 18
= 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,~1ke B.

'
23 ,

|

24

'

25 i
| |
|

|
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Clpw I JUDGE GROSSMAN: ,The hearing is back in sesJion.

2 Mr, Knotts, before we proceed, we have received a

3 communication from Fairfield United indicating that they have

4 been removed from the service list. Is there any reason why

a 5 you can't restore them to the service list until their appeals
5

3 6 are decided?
'R

A 7 MR. KNOTTS: Mr. Chairman, by way of clarification, we
3
| 8 have been serving Fairfield United with all pleadings related tor

d
d 9 their appeals and stay request before the Commission. What we

.

5
h 10 have not been doing is sending them routine licensing corres-
5.
j 11 p ndence since they were dismissed, but in response to your
n

( 12 question, we will be happy to do so if that is what the Board
_

3
( 5 13 would like.

m i

h 14 JUDGE GROSSMAN: All right, we would like it, and also
$

15 to submit to them the stuff that has been issued since June 5.

/ 16 MR. KNOTTS: Fine.
,

d |
g 17 JUDGE GROSSMAN: Thank.you.
U
$ 18 Before I swear the panel, was it your intention to

E
19 make an opening statement, Mr. Knotts, or do you intend to have

$
20 the panelists give a summary? I'm not sure what your procedure

21 is.

22 MR. KNOTTS: Mr. Chairman, I would be prepared to give,

(
23 an opening statement, but I don't want to consume that time

i

24 unnecessarily. The panelists are going to present an oral
*,

| summary and perhaps it _would be more meaningful to have the25 i
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i

C2pw 1 panelists give an oral summary rather than have me outline
.

2 the whole case.
,

3 JUDGE GROSSMAN: That's fine. Would the panelists

4 please rise and raise your right hands?

'e 5 Whereupon,

h i

j 6 SHELTON S. ALEXANDER, PH.D.
,

; ROBIN KEITH MCGUIRE, PH.D. |
.

R 7 CHANG CHEN, PH.D. j
g PRADEEP TALHANI, PH.D. j
j 8 ;

e were called as a panel of witnesses on behalf of the Applicant, :

!d 9
y and'having been first duly sworn, were examined and testified ;

$ 10 ! I
'

$ as follows:
j 11

3 JUDGE GROSSMAN: Please be seated. Could you each ,

'

y 12 ' |
y give your full names and addresses for the court reporter, j

,

g 13 ;-

beginning with the person on my left.
~

* ' -

E 14
~

w
$ DR. TALWANI: My name is Pradeep Talwani, I am at the
2 15 t

E University of South Carolina. My home address is 201 North
j 16
d Nottingham Road, Columbia, South Carolina.
$ 17 ,
U JUDGE GROSSMAN: And could you spell that for the t

18 | 'w

5 reporter please? Your last name.
" j

19
R t
M DR. TALWANI: (Spellingl T-a-1-w-a-n-i.

20
|

JUDGE GROSSMAN: I'm sorry, your first name too, | |
21 i |

,

please. |
22

b~
_

DR. TALWANI: (Spelling) P-r-a-d-e-e-p.
23 !

JUDGE GROSSMAN: Thank you, Dr. Talwani.
24

' DR. CHEN: My name is Chang (C-h-a-n-gl Chen (C-h-e-nl.i
25 | |

'

|
i
,
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C3pw 1 My home address is 906 Evergreen Drive, Wyomissing (W-y-o-m-i-s-s-
'

|
2 i-n-g) Pemisylvania.

3 DR. MCGUIRE: My name is Pobin McGuirci M-c-G-u-i-r-e.

4 I live at 5255 Pine Ridge Read in Golden, Colorado.

g 5 DR. ALEXANDER: My name is Shelton S. Alexander, I'm
0
j 6 ; a Professor of Geophysics at Pennsylvania State University, and
R I

& 7 I reside at 1161 Dorum (D-o-r-u-m) Avenue, State College,

A

| 8| Pennsylvania.

d
d 9 JUDGE GROSSMAN: Thank you, gentlemen.
5,

$ 10 You may proceed.

E

$ 11 MR. KNOTTS: Thank you. I may note for the record,
'

*

g 12 -gentlemen, that the lead witness on the panel is Dr. Alexander
5'

13 and unless you have a specific matter to address to a member

| 14 of the panel, Dr. Alexander will either respond or direct the
$
g 15 response to a member of the panel.
m

j 16 JUDGE GROSSMAN: I think we ought to establish the
s
i 17 ground rules now. We may, or any of the parties may, direct
$
$ 18 questions to individual members --
C

{ 19 MR. KNOTTS: Surely,
n

20 JUDGE GROSSMAN: (. continuing). -- if anyone on the

21 panel has something in clarification or disagrees with what

( 22 is stated by another panelist, please make a further statement

23 and clarify the record or we will assume that everyone on the
i

l
24 panel agrees with the statement that has been made by the person lm

I |
25 answering the question. So if you do have some questions about !,

1

t

I

I i

!
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C4pw j! the matters stated, please speak up at that time or we will

|
2j assume that you agree with the matters stated. Thank you.

|
. i

3 I . MR . KNOTTS: Gentlemen on the panel, let me ask each

4, of you, has each of you prepared a statement of your educational
i

e 5 and professional qualifications for use in this proceeding? I

k !,

% 6I DR. ALEXANDER: Yes. I

! !

R i i

2 7' DR. MCGUIRE: Yes, I have. !
|*

e.

] 8 DR. CEEN: Yes.

d
d 9 DR. TALWANI: Yes. t

z

h 10 MR. KNOTTS: I might note for the record, Mr. Chairman,
3
s 1i that these statements of qualifications were previously distri- i

$ I
d 12 buted with my memorandt.m of transmittal dated May 28, 1981,

.

'

Iz
s !.

i s 13 the qualifications of Drs. Alexander, MgGuire and Chen w,ere i

lii

| 14 '* appended to their pre-filed eritten testimony. The qualifica-

'E

E 15 tions o2 Dr. Talwani were filed separately since he did not
#
: 16 , have pre-filed testimony and is being made available to respond |.,

g 17 to questions.

5
!E 18 Mr. Mahan will now hand each of you a copy of'the
Y
*

19 document and I will ask you to state for the record whether
R

20 that is a copy of the document you prepa.ced.

21 Dr. Alexander?

22 DR. ALEYANDER: Yes, it is. |

s

23 MR. KNOTTS: Dr. McGuire?

24 DR. MCGUIRE: Yes, it is.
. .

25 , MR. KNOTTS: Dr. Chen?

|
i

|| ALDERSON REPORTING COMPANY, INC. !~
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C5pw 1 DR. CHEN: Yes.

2 MR. KNOTTS: Dr. Talwani?

3 DR. TALWANI: Yes.

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

e 5 there are any corrections or additions to your statement of

h
] 6 qualifications which you wish to.make. Dr. Alexander?

E i

6 7' DR. ALEXANDER: Yes, there are a few of minor nature.

M
j 8 The first page, at the bottom, the second full para-

d
9 9 graph up, replace "In 1964" by "From 1963 to 1165" and append

$
$ 10 at the end of that sentence "while on active duty".
z |
= 1

j 11 At the top of the second page, third line down, insert
*

g 12 between " Geophysics" and " Program", to read "Geo7aysics Graduate
5
| 13 Program". The next line, the parentheses after the Word
=

! 14 " Coordinator" should' read "(.1974 to lE77L* and strike "Present",
E
2 15 on the next line.
$
g 16 The next paragraph, insert right after " industries",
w

d 17 "Teledyne Geotec, Incorporated" and in the very last line of
5
5 18 that paragraph, replace " Corporation * by "Research, Incorporated",
;
e" 9
X

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

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

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

22 " Science".

23 MR. KNOTTS: Does that complete your corrections, Dr.

24 Alexander?
x

25 | DR. ALEXANDER: That completes my corrections.

!
|
| ALDERSON REPORTING COMPANY, INC.
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C6pw 1 MR. KNOTTS: ,Dr. McGuire, do you have corrections to

. 2 your statement of education and professional qualifications?

3 DR. MCGUIRE: Jus't several minor corrections.
|*
',

4| At the end of the first paragraph, "1980" should read

= 5i "1981".

h !
{ 6I And on page two at the beginning of the first full
R |
6, 7' paragraph, "1980" should read "1981".
A
j 8 Other than that, the statement is correct.

d
y 9 MR. KNOTTS: Thank you.

E
g 10 Dr. Chen, do you have corrections to your statement
E

| 11 of qualifications?
p

g 12 J DR. CHEN: Yes, there is one numerical error on page
=

13 |D,
'

three.( g.

m

| 14 JUDGE LINENBERGER: Could we go just a little bit
: t

g 15 slower here please?
z

g 16 DR. CHEN: Certainly.
1ad |<

g 17 JUDGE LINENBERGER: Now, where are we?
$
!is 18 MR. KNOTTS: With Dr. Chen.

'

h 19 ! JUDGE LINENBERGER: Dr. Chen, fine.
R

20 DR. CHEN: There is a numerical error on page three,

21 in the middle of the second paragraph, "13,000 megawatts" should

22 be "1300 megawatts".:

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

24 DR. CHEN: No, that's it.

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

!

|
| ALDERSON REPORTING COMPANY, INC.
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C7pw I, your statement of qualifications? .

1
2 DR. TALWANI: No.

3 MR. KNOTTS: In the case of those who have made

|
4 corrections, is your statement as corrected ". rue and correct? !

e 5 DR. AT ETANDER: Yes, it is.
3
a

j 6 MR. KNOTTS: And Dr. Talwani, i yours true and correct

R
E 7 as .4.t stands?
A
j 8i DR. TALWANI: Yes.

d
y 9 MR. KNOTTS: Does each of you wish to adopt your
z
c '

g 10 | statement of qualifications as part of your testimony in this
E '

j 11 proceeding?
m

f 12' DR ArEYANDER: Yes.

S
13 DR. MCGUIRE: Yes.5

= .

! 14 DR. CHEN: Yes.

M i .

9 15 DR. TALWANI: Yes.
$
g 16 MR. KNOTTS: Now let me ask Dr. Alexander, Dr. McGuire
A

ti 17 , and Dr. Chen, whether each of you have prepared written
$ I

$ 18 testimony for use in this proceeding.
C
b

19 DR. ALEXANDER: I have.
R

20 DR. MCGUIRE: Yes.

1

21 DR. CHEN: Yes.

22 MR. KNOTTS: Is the document w'ich Mr. Mahan is nowh
Ii

23 ! handing you a copy of the testimony you prepared?

24 DR. ALEXANDER: Yes it is.

25 , DR. MCGUIRE: Yes.
!
l

! ALDERSON REPORTING COMPANY, INC. I
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C8pw 1 DR. CHEN: Yes 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

a 5 testimony.

!
] 6{ Dr. Alexander? i

R \
,

a 7 DR. ALEXANDER: Yes. Again, I have a few corrections.
A I

] 8 The first appears on page 3 and it is a misspelling j
d !

d 9 in the statement of Contention A4 Ca) , it should be " activity"~, !i )

h 10 a-c-t-i-y-i-t-y. f
3 1

| 11 On page 4, in the middle of the page, the line which
3

g 12 ends "in the Charleston area", I wish to replace the stdtement I
_

13 "other than in" by " including". And in that same paragraph,

| 14 there should be a parenthesis after "E" on the left hand side,
E I
2 15 " Appendix E" should have a parenthesis such that everything
#
y 16 after " Supplement No.1," starting with that parenthesis, should
w

p 17 close with " Appendix E*, so all of that refers back to the SER.
$
$ 18 MR. KNOTTS: Thank you.
~

# t

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

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

21 The very last line at the bottom, last two lines, it l
1

22 should read "to the contention of Intervenor Bursey" as opposed l
,

i. i

23 | to " contention of the intervenor".
24 MR. KNOTTS: Thank you.

s

25| DR. ALEXANDER: Page 12, the paragraph labeled (4),

ALDERSON REPORTING COMPANY. INC. .
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C9pw I four lines down, there is a typographical error, it should be
2 " surface", s-u-r-f-a-c-e. Two lines below that, propagating

.

3, should be spelled p-r-o-p-a-g-a-t-i-n-g.
4I Page 14, the first full paragraph on the page, five

e 5 lines up, should be spelled " events". The bottom paragraph,
h
] 6I second line " occurrences" should be singular, tecurrence", to

7|
E
2 read "on the occurrence of the 1886 Charleston earthquake."
a
j 8 And those are all my corrections.
d i

q 9 MR. KNOTTS: Thank you, Dr. Alexander.
$

|$ 10
E Dr. McGuire, do you have corrections to your pre-filed |

'

$ 11 test 3=ony?
|
4

t

Y 12 DR. MCGUIRE: I have none.-

3
5 13 ! MR. KNOTTS: Dr. Chen, are there corrections to your=

| 14 pre-filed testimony?
$
_9 15 DR. CHEN: No, sir.
z ,

iy 16 MR. KNOTTS: All right. Dr. Alexander, as corrected, '

2

17 is your pre-filed testimony true and correct?
z
5_ -18 DR. ALEXANDER': Yes, it is.
E

19 '
g MR. KNOTTS: And Dr. McGuire and Dr. Chen, is yourn

20 testimony true and correct?

2I
DR. MCGUIRE: Yes.

22 DR. CHEN: Yes.
1

23 ; MR. KNOTTS: And does each of you wish to adopt your
24

written testimony as part of your testimony in this proceeding?s

25
DR. ALEXANDER: Yes.

'

! ALDERSON REPORTING COMPANY, INC.
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C10pw 1 DR. MCGUIRE: Yes.

I
2 DR. CHEN: Yes. '

3 MR. KNOTTS: Thank you. !

i

-4 Before I ask these ge~ntlemen, Your Honor, to summarize --

e 5 provide a brief oral. summary of their written testimony, I would

h;

! ] 6 now offer the pre-filed testimony-and statements of qualifica-

R
,

'

A 7 tions and ask that it be bound into the transcript at this point
4

X

] 8 as if read.
i d
' i 9 JUDGE GROSSMAN: Before we rule on that or ask for.

i

| h 10 objections, I think it would be preferable to have them summarize

N I

$ 11 their testimony first and then give the other parties a chance
-3

p 12 to_ object or to voir dire the testimony first.-

5

) $ 13 Is there any objection to that, Mr. Knotts?.
,m

| 14 MR. KNOTTS: I have no oajection.
< $

| 15 JUDGE GROSSMAN: That way, they can center on --
x

y 16 MR. KNOTTS: I have no objection to voir dire before
w

g 17 the testimony is put in.
N

i
18 Gentlemen, would each of you proceed then to give us-

E |
"

19 a brief summary of your pre-filed testimony, beginning with Dr.
X.

20 Alexander.

21 DR. ALEXANDER: As I indicated, my name is Shelton
4

.22 Alexander. I am employed by the Pennsylvania State University I

k l

23 - as a Professor of Geophysics in the Geosciences Department. A;

24 )
'

| statement of my personal qualifications and relevant experience
i !

'25 is included-in my complete testimony,

t
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iCllpw 1 JUDGE GROSSMAN: Excuse me. Let me ask th'e parties |

2 what their preference is on that. They may want to object before!
t

'

3 the summaries go in.

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

= 5 MR. BURSEY: Your first suggestlvn seems to be a
3
n
j 6 reasonable one, hear the summaries and then determine 12 we want

'R
E 7 the entire testimony read.

K

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

d
d 9 MR. GOLDBERG: I have no preference. ?

b
g 10 JUDGE GROSSMAN: Okay.
3

| 11 Mr. Bursey, let me point out to you that you then have
* .

d 12 to move to strike the summary if you find that objectionable, '

E I

S
= 13 but I'll give you the option of ,which you prefer. To let them !
E

. .

| 14 proceed with their summaries and,then --

E
*

2 15 MR. BURSEY: Yes.
$
j 16 JUDGE GROSSMAN: Okay. Proceed.
A

g 17 DR. ALEXANDER: To continue, I have been retained as a
E I

E 18 consultant to South Carolins Electric & Gas Company since '

E '!
$ 19 October of 1980, to coordinate and integrate the site studies
n i

'20 concerned with the V. C. Senner Nuclear Station and Monticello i
;

21 Reservoir. I

i

( 22 The purpose of my testimony is, first, to summarize ;
,

I .

23 1 briefly the results of our investigation and review of the |
, i

24 ! seismic activity in the region in which the V. C. Sunmer facility I
k !

| is located, and secondly, to explain the grounds for my25

i.
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C12pw I conclusion that this investigation and review is more than
,

2 adequate to form a basis for evaluation of the potential seismic j
:

3 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.

e 5 for such seismic activity.
!
{ 6, I will begin by addressing first Contentions A4 (a) and !
# |'

8 7 A4 (b) raised by Mr. Bursey, an intervenor, and then I'll present |
3 |

| 8 a brief summary of our findings with regard to the three principa]]
d
:i 9| seismic issues: Reservoir induced seismicity; the Charleston
z
P,

G 10 earthquake and the Wateree Creek fault.
E

$ 11 First I will read the contention and then summarize ,

m

( 12 briefly our response to that. '

=
3 *

, g 13 i Contention A4 Cal originally is as follows, "The FSAR
a ,

| 14 is inadequate with respect to the description of the seismic;

$i
2 15 activity in the area of the Summer plant site. Then also, Mr. !
a

y 16 , Bursey contends that a near-field magnitude of 5.3 should be

g 17 | used and that the Wateree Creek Fault poses new seismic

\
=

@ 18 considerations which must be resolved. The latter added i

E
19 subsc.Tuent to the hearing in South Carolina.

20 I have reviewed the data presented in the FSAR, and i

21 also other relevant literature on the subject. My review of |
22 seismicity and related geologic and tectonic issues included,

23 but was not limited to, the following documents: The FSAR,

24 (Section 2.5); Woodward Clydes" report entitled " Review of

25| Reservoir Induced Seismicity"; all of the technical reports by |

'

t
i

!
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Cl3pw 1 Dr. Pradeep Talwani on reservoir-induced seismicity at

2 Monticello Reservoir; journal articles and technical reports

3 describing seismicity and interpretations of' earthquake

4 activity in the region including the Charleston area; the Safety

e 5 Evaluation Report for the Summer plant and its Supplement,
b
j 6 especially Section 2.5 of that SER; Dr. Murphy's views discussed

R
R 7 in Section 2.5.3, pages 2-24 through 2-26 and on page 2-31;

2
] 8 LSAS's review in Section 2.5.3 and in Appendix D; and finally

d
t 9 the USGS letter by Dr. Devine in Appendix E. The report-

5 '

@ 10 prepared under my supervision entitled " Supplemental Seismologi-
3

| 11 cal Investigation - Virgil C. Summer Nuclear Station Unit 1 -
3

g 12 December 1980" presents a detailed evaluation of all available
5

'

_ 13 seismic information, except for the SERE wh'ich was issued

| 14 subsequently. I concluded that the literature search
Y -

2 15 presented in the FSAR was thorough and my subsequent perusal;

E

g 16 of other available reports and publications revealed no new data
w

g. 17 ! that would alter the conclusions reached in the FSAR.
5
G 18 So, contrary to the contention of Intervenor Bursey,
=
#

19 the data presented in the FSAR and other referenced documents
$

20 provide a _;re than adequate description of the seismic
i

21 activity in the area of the Summer plant site. The issues

22 concerning a magnitude 5.3 near-field event and the Wateree.

(

23 Creek Fault will be discussed in a moment, but neither proposes (s.;

24 a seismic safety hazard to the V. C. Summer facility, based on

25 our detailed site specific evaluation.

ALDERSON REPORTING COMPANY. INC.,
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C14pw ,1 Contention A4 (b). is the next and it is stated as

2 follows: "The plans for monitoring site specific seismicity

3 are inadequate, in that they L not consider the seismic effect
/

4 of filling the reservoir. Site seismicity should be monitored

a 5 for one year subsequent to filling the reservoir and prior to

h
j 6f the granting of the operating license." Later and now, Mr.

'
R
6, 7 Bursey contends that monitoring should continue through 1983.
M

| 8 With regard to the monitoring, data from JSC, a

d
d 9| permanent seismographic station of the South Carolina seismic

,

z

h 10 network, which is loated 3.5 miles southeast of the plant,

=
j 11 provided initial information on the background seismicity
3

y 12 prior to the filling of.the reservoir. Then South Carolina

5 '

( 13 Electric & Gas installed a four station network wh,ich began

| 14 providing reliab]s information just prior to the filling of
5
2 15 the reservoir. These data were supplemented with those obtained
$
g 16 by anywhera from 2 to 5 portable seismograph units deployed
:,5

!;i 17 in the epicentral area in the early months subsequent to
E
5 18 filling. And since July of 1978, additional information has
=
4

19g been obtained from six additional stations installed by the
a i

20 U. S. Geological Survey;,these additiv.al data c.nfirm that the

21 depths of the seismicity associated with the reservoir are;

22 shallow; that is, less t'han three kilometers in depth and 98%(
:

i 23 of all of the events that have occurred are less than two
;

.
24 kilometers in depth.

t

25 The detection threshold with this monitoring -- combined;

|
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C15pw i monitoring network, is complete down to a very small magnitude

even'ts approximately minus .6 are all detected should2 events, Mn
I

3 they occur beneath the plant. So.in that sense, the record is
,

4 quite complete within the immediate vicinity of the reservoir .

i

e 5 itself. |

U I

@ 6 To date, the seismicity data at Monticello Reservoir ,

R | I

R 7 have been obtained for 3-1/2 years subsequent to filling, 2-1/2 1
! |

h8 years longer than originally suggested by Intervenor Bursey. I

Id
c 9 After the initial spurt of activity following the filli'ng of I

Y
g 10 the reservoir, January-February of '78, there has been a. marke:1
i5

'j 61 decrease in the activity level both in the total number of
is

12 I recorded events, M greater than minus .6 magnitude, and in theg

( 13 , number of the larger amongst the events, microevents, 2 to 2.8
,

| 14 magnitude. These are small events by anyone's standards. And
$ !

I
2 15 this pattern has continued. We of course are monitoring continu-
5
j 16 ously up to the present and this pattern has continued with the
us

6 17 small local episodes of activity, the most recent of which was
5
M 18 late March and early April with the largest magnitude of 2.4

E
19 approximately. But overall the rate of seismicity continues to,

a
20 decline.

21 So, in over 3-1/2 years of monitoring the seismicity

22 at Monticello Reservoir, we have seen the pattern of induced

23 ; microearthquake activity, which is limited spatially to

24 shallow depths in the immediate vicinity of the reservoir; the
\

25j largest events are in the magnitude range'2.5 to 2.8 M , w.'tich areL
i
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;C16pw small events, and there has been an overall decline in the )

*

.,

!

2 average' activity rate with time following this initial peak of

3 activity. So in my opinion, the microseismicity observed at

<

4 Monticello Reservoir, although it is very interesting scienti-

e 5 fically, does not constitute a safety hazard.to the V. C.
!
] 6 Summer Nuclear Station.
A '

3 7 South Carolina Electric & Gas has committed to continue i
l

M

| 8, monitoring the seismic activity at Monticello Reservoir until |

d
q 9 the end of 1982, at which time an evaluation will be made in ~

?
@ 10 conjunction with the NRC staff to determine if it should be
$
j 11 continued. So I think that contention is adequately rebutted.
m

y 12 Now I will proceed to discuss the three principal
5

( y 13 seismic issues in turn, starting with an evaluation of the
a i.

| 14 reservoir induced seismicity. -

$
15 I have been intimately involved in the evaluation of

j 16 the reservoir-induced seismicity at Monticello Reservoir, and
a
g 17 as I indicated earlier was responsible for the coordination and
5
j 18 preparation of the report entitled, " Supplemental Seismologic
A

} 19 Investigation - V. C. Summer Nuclear Station Unit 1 - December
a

20 1980".

21 Monticello Reservoir is unusual in that it is probably
22 one of the best documented cases of reservoir induced seismicity,.

(. i

23 | in the world. Of approximately 11,000 reservoirs worldwide, only
24 about 45 have confirmed reservoir induced seismicity associated

(

25
j with them and there are about 12 other questionable cases. of

ALDERSON REPORTING COMPANY,INC. !
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'C17pw I these that are confirmed, 30.are associated with macroseismic;

2 that is, magnitude f( events greater than 3, and 15 events are ;

i
'

3 associated with microseismicity, M less than 3. Monticello isn
?

4 included in this latter microseismicity group, which is

I
e 5 characterized by small magnitude events. Now there are 59 ,

h
j 6 reservoirs.that:have been constructed within the Piedmont |
R i

@, 7 Tectonic Province since 1891, and that's the land on wPtch !

N |[ 8 Monticello is situated, 12 have experienced nearby seismic ,

d i
c 9 activity, two of which are unequivocably confirmed as reservoir- :

!$ i
g

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

5 I

j 11 So with over 2193 reservoir years of data in the Piedmont Tectonic
3 -

d 12 Province, there has been no reservoir that has been associated
;15

3 1

13 with a seismic event greater than a Modified Mercalli Intensity ;5
a ,; -

| 14 VI, which is approximately an Mb of 4.3 inagnitude.
$
2 15 JUDGE LINENBERGER: On this point, sir, you've used '

$
i

j 16 the term M as well as M . Would you distinguish between them in b
d I

d 17 pleaue sir? |
'

$ '

$ 18 DR. ALEXANDER: Yes. The Mn goes back to the initial ,

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

X
3 ,

20 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 j of the signature ground motion and calculating the -- the

24 magnitude scale itself is an Arbitrary scale according to the
'

( l !

{ definition, which is logarhythmic in nature. So one takes the |25

i

I
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C18pw I logarhythm, base 10, of the ground amplitude maximum and that

2 is the definition of magnitude that is related to a standard

3 distance of measurement and a standard instrument. And with

#

4 more modern instruments everything is then related back to the

5 equivalent M definition.3

] 6 A second way of determining it, which is calibrated

R
_

R 7 to this definition is the duration of ground motion, which is

3
| 8 related again to the size of the event M , so there are thesen
d ,

q 9| ways of measuring local magnitude. The M , s called, is the -b
z

h 10 definition made typically from observations at large distances
Z

| 11 from the event itself. By large distances, we mean 3,00a or
a
d 12 more kilometers. And these scales, although they have not been
I
3 13 totally matched in ev,ery setting, are approximately equivalent(
8 .

E 14 to one another. .

d'

k
2 15 JUDGE GROSSMAN: I'm sorry, you gave two figures now,
5
j 16 one of 6 and one of 4.4, was it? Could you tell me again which
w

g 17 magnitudes you were using for those comparable figures?
$
$ 18 DR. ALEXANDER: Yes. We should distinguish between

E"
19 intensity and magnitude --

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

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

22 4 47
(

23 ! DR. ALEXANDER: Co rrect. That's the match, the
|

24| association that we infer between those two such that intensity
(. }

25j 6 would correspond approximately to a magnitude of 4.3.

ALDERSON REPORTING COMPANY, INC.
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C19pw 1 JUDGE GROSSMAN: Okay. I assume by the way, when you
~

2 are discussing magnitudes in general, you're using local !

3 magnitude M .g
,

' 4 DR. ALEXANDER: That's correct because that is what is
e 5 in fact measured with this local network.!
] 6 Let's see, let me find my place here. So with over
3
& 7 2193 reservoir years of data in the Piedmont Tectonic Province,

i X

| 8 no reservoir has been associated with a seismic event greater
d
q 9 than intensity 6 or approximately this magnitude, 4.3.
$
$ 10 Also, of the reservoir induced seismic events globally,
5.

$ 11 there has been 10. reservoirs that have experienced nearby earth-
*

'

( 12 quakes with magnitudes greater than 5.0. .And of these la, 8
5
5 13 are associated with known active faulting and the other two( a

| 14 | have probable active faulting based on known local geology. There
.

$
g 15 are no known or suspected capable faults near Monticello
u

f 16 Reservoir.,

w

6 17 We also-found that for all reservoir induced events
i

18 globally with M greater than 5.0, the estimated source depth,
'

g
s

19 so-called focal depth, has been at least 5 kilometers or greater,
20 and in most cases it's greater than 10 kilometers. There is no

21 evidence of the effects of the reservoir or residual tectonic
22

. stresses in this area to indicats that there are likely to be('
23 , events of any size beneath this Monticello Reservoir. That is,

'

24 Monticello does not conform to the situation where magnitude of(
25| 5.0 or greater events hava 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

in the world and as a result, a significant amount of site specific |
-

3

4 data have been acquired which provide a good basis for under-
= 5 standing the reservoir induced seismicity at Monticello. And
h
{ 6 our evaluation indicates that the observed induced seismici*y is
R
@, 7 a result of superficial adjustments to the -- to an altered stress.

2
| 8

-

state caused by the reservoir impoundment and there is no evidence
d
2; 9 to suggest anything more than the microearthquake activity such -Z

$o
,

10 as we have experienced will occur there in the future. And based on" *
=
$ 11 all our data, which includes a variety of lines of geophysical
is

j 12 and seismological evidence, we infer that an M equal to 4.0g
3
g 13 event is the upper bound for any future induced seismicity at

( *

| 14 tt11s particular site. Also the preponderance of historical data
"

,

15 supports our detailed site study in that it's appropriate and
j 16 suggests that it's appropriate to assign an upper bound with a
as

6 17 maximum sized induced event. In particular, near-field*
=
lii 18 reservoir induced events larger than 5.0 should not be considered=
#

19
R in this case, as they would imply an induced earthquake larger

20 than the largest natural tectonic event that is known to have
21 occurred in this Province.
22 M equals 4.5, which is the limit stated by the staff,n

D
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

ALDERSON REPORTING COMPANY, INC.
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C21pw 1 Clark Hill event of 19.74, that has been as large as M equals

2 4.0, and there is debate as to whether that event was,in fact

End of C.3 induced.
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I No reservoir as shallow as Monticello outside of an active

2 seismic zone has RIS as large as Mn euqals 4.0.

3 Statistical estimates.of ground accelerations at the

4 site made by Dr. McGuire, taking into account observed strong

g 5 motion data from the largest induced earhtquakes at Monticello
@

$ 0 Reservoir, show that, in order to equal or exceed the design
R

7 accelerations an M equals 4.5 event must be closer than 2 kilo-n

$ 8 meters to the pla.it in any direction.
d
* 9
]. M equals 5.0 must be closer than three kilometersn
o

h
10 and Mn equals 5.5 event must be closer than four kilometers.

=
$ II Inas much as all of the reported reservoir induced eventsglobally
is

g 12 whose magnitudes are greater than 0.0 have storage depths greater
3

13j than five kilometers plus site specific data we have indicates

[ 14 that events as large~as Monticello would also be deeper than
$

15 five::kilcmeters,nwe conclude that an event of the size suggested

if 16 by Dr. Muprhy, that is an M equals as large as 5.3, and laterns,

h
I7 that same figure suggested the University, that size event would

=

{ 18 not adversely affect the facility.

b II |
g Moreover, Dr. McGuire's calculated that the mean return

20 period for such an event as an Mn equals 5.3 is approximately
21 five thousand years, which is of the same order as for natural

events, ecttonic events in the Piedmont Province.

23 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 vihinity of the Summer f>::.:ility.

I
i
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I That summarizes our findings for the reservoir-induced ' case.

2 Now, I'll go to the second seismic issue which is
~

3 the Charleston Earthquake. And I have become familiar with
,

4 the studierl being conducted by the U. S. Geologic Survey on

a 5 the occurrence in 1886, the Charleston Earthquake.
! i

j 6! Available data and literature regarding cause of the -

'
1 R

2 7 earthquake hate been thoroughly reviewed and probabilistic analy-
X

| 8 ses based on the three most prominent possible scenarios for
.

d<

y 9 explaining the occurrence of that earthquake have been made
5

h 10 | for comparison to the current design parameters at the Summer
=
$ 11 facility.
O

g 12 So from the extensive work carried out in recent years

34

13
.

5 by the U. S. Geologic Survey, evaluations of the most prominent'

| m

] 14 hypotheiss concerning the current sutdies and including the
5

15 probability of future occurrences and of historical records

d 16 of seismicity in the Charleston area, it's my opinion that there
w

| 17 is no observational evidence at this time to indicate that an4

18 earthquake comparable to the 1996 event will reoccur at any
e

19 location other than in the Charleston vicinity. This, I might

I20 note, is also the position of the U. S. Geologic Survey, as

21 stated in Appendix E of the SER.

22 So the final seismic issue concerns the Wateree Creek

23! Fault. And subsequent to the impoundment of the reservoir and

24 the onset of induced activity, the U. S. Geological Survey con-
x. !

25 tracted the services of Dr. Donald T. Secor, Department of Geology ,

|
i ALDERSON REPORTING COMPANY. !NC. .-

.



~

.

\ .

774--

d3dn
I University of South Carolina, to conduct an intensive geologic

2 investigation of the general area surrounding the reservoir.

3 And this area encompasses a much larger area than was originally
1

4 part of the detailed site investigation and part of the preliminary

{ safety evaluation report.

6' During the course of his investigation to date, Dr.
n

hI Secor mapped some previously-unrecognized fault within the Chapin

8|
"

| quadrangle whic he named he Wateree Creek Fault. I reviewed
d
d

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

e
$ 10 conclusions.
3
= i

f I One, substantial evidence exists indicating the presence

of the.Wateree Fault inthe Chapin quadrangle as mapped by Dr.i

S

( j.13 Secor. The fault has been traced northward to a point approxi-

matley two kilometers southeast of. Peak,' South Carolina.' The
k

$ progress of the field work so far has not provided any obervation-
x

I al evidence of: the northward continuation of the fault; although

|
. significant efforts are being made to determine the limits,
z

@ 18 the northern limits of this feature.
C

g I The theoretical northward projection of the fault

20 apparently coincides or closely aligns with a topographic drainage

21 feature west of Monticello Reservoir, and possible with general

22 areal geophysical linear patterns. Dr. Secor and his consulting
( l

| geologists in addition, familiar with the site, did not believe

that these associations are sufficient evidence of faulting*

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

.
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I 2been mapped by Dr. Secor.,

2 ~

But, regardless of whether the Wateree Fanit is ultimately.

,

3 found to extend to the vicinity of the reservoir, there is no

4
geologic evidence where it has been mapped to suggest it's a

'5 capable fault, nor has there been any seismicity in the region

'E 6 associated with it. And therefor 6, while we plan-to follow
K
b 7 the progress of Dr. Secor's investigation closely as it continues,
M

] 8 there is no reason to believe based on the findings to date
d

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

c-

h So, to summarize, we have addressed the intervenor's
lii

| II
contentions and the three major seismic issues (reservoir induced

'

hI seismi. .y, the Charleston earthquake and the Wateree Fault)
'3

13
( j and find the design basis of the Virgil C. Summer Nuclear Station

14 * *

is adequate so that noen of these. issues causes a safety concern
z

j j 15 '

for the facility. That concludes my statements.
- a

I d Ib MR. KNOTTS: Is it appropriate at this time, Mr. Chair-
w

h
I7

man, to - snew our offer of Dr. Alexander's testimony and ask
a

f 18
it, along with his qualifications, be bound into tue transcript

t
I'

g as if read?

JUDGE GROSSMAN: Mr. .Bursey, do you have any objections

21 or voir dire?

22 MR'.::'BURSEY: -I..cartainly have some. question _of Dr. .-, . . ,

L
23 Alexander. L think'.we. need.: to: determine whether..I want-him- . . , ,.

,

M to go.over : verbatim testhimony or--
,

|

25~' JUDGE GROSSMAN: Well, if it's creas-examination I

i ALDERSON REPORTING COMPANY. INC.,
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1 think it would be preferable to hold that until all of the panel

2| hatt given their summaries and that way you can address somethinc
3 to Dr. Alexander or anyone else, unless you have a different

4
preference that you would '.ike made known to the Board now? |

= 5
g MR. BURSEY: I n not sure if the other afiants are
a

'{' going to get into the same issues that I wanted to question
.

6

m
8 7
; Dr. Alexander on. We'll wait and see. I don't want to waive
n
3 8

the reading of Dr. Alexander's testimony.a
J
d 9

JUDGE GROSSMAN: Well, the question is really do you- "

g
c
* 10
i have Jiny objections to the offer of the testimony? That does
=
j 11 ~

not mean that you can't cross-examine, but 4.s there any objec-7
d 12
2 tion to the admissibility of the testimony such as may be based
3

13. .
-

@ on yot.r questioning his qualifications and thererare disputing'

E 14
'

y his expertise?
z
2 15

MR. BURSEY: No, sir, I'm not questioning that. Ig
? 16

g don't want to let the summary stand as his presentation, oral

" 17'

d presentation before the Board. I believe I would want Dr. Alexander
=
5 18
= to go over his testimony more thoroughly.
C

19| JUDGE GROSSMAN: Mr. Knotts?
,

20
MR. KNOTTS: Mr. Chairman, I simply don't understand

21
that. The purpose of prefiled testimony is so that the time

( of the Board and those that come to the hearing is not unneces-

23
saily consumed by raading testimony which could have been read

24
prior to the hearings. It was filed on May 28th.

:

25 '
The purpose of the pretial testimony is to expedite

i
,
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I

j the proceedings and to make it easier for all parties. If Mr.

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

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

Otherwise, it seems to me that the testimony should be admitted

5
$ and then, if Mr. Bursey had additional questions about his testimony
a 1

3 6 I then that would be appropriate.=

3"
; JUDGE GROSSMAN: Do you have questions, Mr. Bursey,
n
8 8

'

that go to the admissibility of the testimony or do you merelya
d
d 9 want to cross-examine'so as to undermine the testimony, impeach

*

j
e

h
10

it?
= ,

fII MR. BURSEY: What I want is I want the hearing to

f12 a understandable to the public, and myself included. And
=

13
( { j Mr. Knotts' statement that the parties had the opportunity to

I4 | read him t'estimony is very limited. I'm the only party in the
zj 15 room o'utside of7 the people who have been paid to be here who
a

? 16
tj has had an opportunity to read this. There are a lot of people

F 17 '
i ! in the room, if they.want to understand what's going on, if
5 I0
$ they want to see that the Board is being thorough, they'rennot
#
8 going to be able to understand it.
n

0 JUDGE GROSSMAN: Again, Mr. Bursey, the question to you

21
is whether you have objection to the admissibility of the testimony

22
or merely want to cross-examine. If you merely want to cross-e

(

23| exanine, I think we will hold that until after all the panel
'

24
has given their summary. If you have questions as to admissibilit.y

s

25 !
! or want to establish some questions as to admissibility in the

ALDERSON REPORTING COMPANY, INC.,
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I form of a voir dire examination, you may proceed with thatnow. |
,

, .

2 But it's my understanding from whatyou said that you

3 want to cross-examine on the testimony and I think that would

4 be held for later. Is that basically what you want to do--cross-

5
% examine?

! 0|
"

i MR. BURSEY: Yes.
~
n* 7 JUDGE GROSSMAN: Okay. Fine. So let me ask you now"

n

| 8 whether you have any objections to the admissibility and that
d
ci 9 would be, for instance, on grounds of the experts not beingj
o
H 10
g qualified to offer expert testimony. Do you have any such ques-
=
$ II tions?
3
d 12E ! MR. BURSEY: No.
5 I

f 13 | JUDGE GROSSMAN: Okay. Well then, we will admit'Dr.
*

7)

-$
I4 Alexander's testimony.

kj 15 MR. KNOTTS: A copy has been provided to the reporter
z

E I0 for that purpose, Your Honor.
us

,NI7 [ Insert],

e
w 18
=

19
R

20

21

22

k
23

,

|

| 24 -

|

25|
t
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TESTIMONY OF
SHELTON S. ALEXANDER, 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 Geophysics j

in the Geosciences Department. A statement of my

professional qualifications and relevant experience is

attached hereto. Previous experience pertinent to the
'

geologic and tectonic setying where the V. C. Summer
facility is located includes: (1) Familiarity with the

entire region gained from undergraduate studies at the

University of North Carolina leading to a B. S. degree in
/

geolchy; (2) serving from May, 1976, to present as
,

principal. seismological consultant to Carolina Power and *
,

Light Company with primary responsibility to 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 construction near Raleigh, North Carolina;

(3) serving preiodically from July, 1978, to present as

consultant to the Tennessee Valley Authority to assist in

t 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 geologic setting of a large area

i

:~
>

.
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of the southeastern United States extending east of the -

Appalachians and including part of South Carolina; and (4) l

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. In addition I have for several

years been actively involved in seismic monitoring and

seismic safety 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 October, 1980, to coordinate

and integrate the seismic studies concerned with the V. C.
,

,

,.

Summe'r Nuclear Station and Monticello Reservoir. In this

capacity I have reviewed all of the submittals to the

Nuclear Regulatory Commission by South Carolina Electric &

Gas regarding seismic 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

uubsequent presentations involving the findings of that

investigation.

The purpose of my testimony is, first, to summarizei

|

|

briefly the results of our investigation and review of the'

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

2-

|
,

%

h

'

i
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facility is located, parti ~ularly the reservoir-inducedc
!

earthquakes that have occurred beneath and in the immediat_e

vicinity of Monticello Reservoir; 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

conclusion that a hypothetical local magnitude M =5.3
3

near field event will havg,no adverse effect on the V. C.
~

j

Uummer 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
/

brief summary of our findings concerning the three
.

Principal seismic issues: Reservoir induced seismicity;
,

the Charleston earthquake, and the Waterce Ceek fault.

Contention A4(a) *

The FSAR is inadecuate with respect to the description

of seismic acitvity in the crea of the Summe r plant site.
~~

l

Also, Mr. Bursey contends that a near-field magnitude of
5.3 should be used, and that the Water [ sic] Creek Fault4

poses new seismic considerations which must be resolved.

The description of seismic activity that could affect

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

1
1

3 |

Li |
6

)
-

|
-
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seismic effects that would be observed at the sito caused-
,

.

by earthquakes in the surrounding region, and (2) effects

that would be observed as the result of reservoir-induced i

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. My review

of seismicity and related geologic and tectonic issues

included (but was not limited to) the following documents:

FSAR (Sr;cticn 2.5); Woodward 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
/

describing seismicity and interpretations of earthquake
( *

activity in the region other than in the Charleston area;
'

~

and the Safety Evaluation Report (SER) for the Summer 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; a.1d the USGS letter by Dr. Devine in Appendix

E. The report prepared under my supervirion entitled

" Supplemental Seismological Investigaticn - Virgil C.

Summer Nuclear Station Unit 1 December 1980" presents a
!

detailed evaluation of all available seismic information,
i .

.

( except for the SER, which was issued subsequently. I

' *

4,

,

| 3
.

,

-
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concluded that the literature search presented in the FSAR

was thorough and my subsequent perusal of other availabic
,

reports and publications revealed no new data that would

alter the conclusions reached in the FSAR.

The largest earthquake in the Peidront 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

earthquake is taken to rep, resent 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 carthquake (SSE). The anticipated ground motion

at the/ site because of a repeat of the 1886 Charleston
'

*

, .

earthquake would cause a lower acceleration than the Union
"

.

County earthquake,.but the duration of shaking would be

longer. The estimated accelerations for the Charleston

event are used to define the operating basi's carthquake

(OBE). No other earthquakes in the Piedmont Tectonic

Province have been larger than tbc Union County earthquake.
%

Thus, I conclude that the data presented in the FSAR
_

and the other referenced documents provide an adequate and

complete description of 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

5'

>
's

,
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near-field event and the Wateree Crcek fault are addressed

.later in my testimony. Neither poses a scismic safety

hazard to the V. C. Summer facility, based on our detailed

site specific evaluation.
.

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 be

monitored for one year subsequent to filline the reservoir

and prior to the granting of the operating license. Mr.

Bursey now contends that monitoring should continue through

1983.
(

Monticello Reservoir is one of the rare early examples-

.

where scismic instrumentation was deployed prior to
,

impoundment to observe any scismic 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 on 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 configuration of the South Carolina
/

( Electric & Gas network was adecuate for obtaining accurate

v
. 6
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epicentral locations in the. reservoir area and those

recordings together with observations from JSC indicated
~

that the induced activity was occurring at shallow depths.g

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 information has been'obtained from six new

stations installed by the U. S. Geological Survey; these
.

additional data confirm that 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
* ,e

chara'cterize the seismic activity associated with the
,

( .
.

filling of Monticello Reservoir. *
' -

.,

1

To date, seismicity data at Monticello Reservoir have

been obtained for 3 1/2 years subsequent to filling, 2 1/2

years longer than originally L;iasted by i~ntervenor

Bursey. After the initial spurt of activity following the

filling of the reservoir (January-February, 1978), there
- !

has been a marked. decrease in the activity level both in

total number of recorded events (magnitude M > -0 . 6 ) and

in the number of the larger (2.0 < M3g2.8) events. There

have been several brief flurries of activity in 1978 and

(. 1979; however, since then there has been a continual

.

.

J>
'
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decline in the average activity rate. Also 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
l

at Monticello Reservoir, we have seen a pattern of induced
,

microcarthquake activity, which is limited spatially to

shallow depths in the immediate vicinity of Monticello

Reservoir; the largest events are in the magnitude range

2.51 M 1 2.8 and there has,.been an overall decline in3

activity with time following the initial peak. Thus, in my

opinion, the microseismicity at Monticello , Reservoir,

though very interesting scientifically, does not constitute
-

/
a safety hazard to the Virgil 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. 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

monitoring.

*
.
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Evaluation - Reservoir Induced Seismicity

I have been intimately involved in the evaluation of

the reservoir-induced seismicity at Monticello Reservoir,

and was responsible for coordination and ' preparation of the-

report entitled, " Supplemental Seismologic Investigation -

Virgil C. Summer Nuclear Station Unit 1 - December 1980",

prepared for South Carolina Electric & Gas Company.

Reservoir induced seismicity (RIE) is a relatively,

recently recognized phenonenon and quantitative evaluations

are limited by lack of drta in most instances. Monticello

Reservoir is unusual ir. 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
/

confirmed RIS associated with them, there are 12 other
,

*

('
questionable cases. Of tpose confirmed, 30 are associated

with macroseismicity (M 13.0) and 15 are associated with
3

microseismicity (M3 < 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 seismic activity, two of which are

confirmed as RIS (Jocassee and Monticello)., With over

2,193 reservoir / 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

:
i

'
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approximately Mb = 4.3. Except for the single event of -

this size, the 1974 C ark Hill earthquake, which in fact

may not have been resericir induced, all other events are

less than M3 = 4.0.
Also, of the RIS events worldwide, 10 reservoirs have

experienced nearby earthquakes with magnitudes M 15.0.3

Of these 10, 8 are associated with known active faulting

and the other 2 have probable active faults based on known

.- local geology. There are,po known or suspected capable

faults near Monticelo Reservoir..

- We also found that for all RIS events with M 15.0,g

the estimated focal depths have been at a minimum of 5 km,
/

and i'n most cases greater than 10 km. The microscismicf.ty
,

at Monticello Reservoir has been very. shallow (98% of

events < 1 ks, and all events < 3 km) .' Over three years of
'

'

monitoring has shown that the microseismicity 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 |

,
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by reservoir impoundment, and that there is no evidence

that suggests anything more than micro-carthquake activity
~

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

data, Mg = 4.0 is our estimated upper bound for RIS at
Monticello. The most important arguments which support the

estimated maximum RIS event of Mg = 4.0 at Monticello
Reservoir are:

.

. (1) The seismicity in,duced by Monticello Resrevoir is

shallow ( < 3 km) and closely associated with the
,

peripheries of shallow plutonic rock bodies of

limited size (u l-2 km), where there is a highly
#

variable, heterogeneous stress field and'
,

'

heterogeneous rock properties, both of which lLait

potential seismic source dimensions, hence maximum
!

magnitude.

(2) Because of the spatial scale (dimensions) of
!

- lateral and vertical heterogeneities in deviatoric

stress and jb1 heterogenous physical properties of

the bedrock beneath the reservoir, there are only
small pontential seismic source areas (of <1

km ) for fault movement during any single
seismic event.

(
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(3) The overall rats of seismicity is declining, -
'

suggesting that the stored elastic strain being

relieved through the occurrence 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, barrier 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
t

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 the

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
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(1) Nearfield RIS events of M 15.0 should not be I'

g

considered in -the Virgil C. Summer evaluation as

this would imply an induced earthquake larger than,-

the maximum tectonic earthquake known to have

occurred in the Piedmont Tectonic Province.

(2) M = 4.5 is a very conservative upper bound for3

RIS anywhere in the Piedmont Tectonic Province

because only one RIS event (Clark Hill - 1974) has
> .

been larger than,Hg = 4.0 and it may not haven

been an induced event.
.

(3) No reservoir as shallow as Monticello outside of

an active seismic zone has RIS as large as M =g
'# 4.0. ,,

*

.

Statistical estimates of ground accelerations at the

site made by Dr. McGuire, taking into account observed

strong motion data from the largest induced ~ earthquakes at

Monticello Reservoir, reve,al that, in order to equal or

exceed the design accelerations a Mg = 4.5 event must be
closer than 2 km, a M = 5.0 must be closer than 3 km,g

,

and a M = 5.5 must be closer than 4 km. Inasmuch as allg

reported reservoir induced events with M 15.0 have-g

reported source depths greater than 5 km and site specific

( data indicates that an event that large at Monticello would

t
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also be deeper than 5 km, our conclusion is that an event-

of the size suggested by Dr. Murphy (M3 = 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 (M = 5.3) (which would be well beneath theg

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 Province. Also, all previous M =g

5.0 RIS evnts 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 of the facility to .these postu' lated nearfield *

cvents.

.

Evaluation - Charleston Earthquake (1886)

I have become familiar. with the studies being conducted

by USGS Jn the occurrences of the 1886 Charleston earth-

quake. The likelihood of occurrence of another event such

as the 1886 Charleston earthquake was considered, and the

question of its possible impact upon the Virgil C. Summer

Nuclear Station depends upon the tectonic mechanism (s) that

( caused the event to occur. Available data and litcrature

14' -
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regarding the geologic cause of the earthquake have been-

thoroughly reviewed and probabilistic analyses based upon
'

the three most prominent possible 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 reviewed

are:
.

(a) Stress amplificat$cn at the margins of mafic or

ultramafic plutons;
.

- (b) Reactivation of steep basement faults of diverse

i orientation and age of development; -

/
(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 decoll ment.((c) above). It is

concluded that the cause of the Charleston earthquake is

still not known.

Probability studies in terms of return period for each

of these hypotheses have been performed. From these

studies it was determined that the siesmic design basis for

(_ tectonic earthquakes is adequate regardless of which of the

1
i 15
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three hypotheses is used to explain the distribution of .

seismic activity in tectonic provinces in the eastern

United States.

From: The extensive work done by USGS; evaluations of

the most prominent hypotheses; the probabilities of future

occurrences; and the historical record of seismicity in the

Charleston area; 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. A reoccurrence of such

an event in the Charleston area will not generate ground

- motions that exceed the Summer design basis.

,s' '

'

.

'

Evaluation - Watoree Creek Fault

Subsequent to the impoundment of Monticello Reservoir

and the ensuing increase in local seismic activity, the
.

United States Geological Survey (USGS) contracted the

services of Dr. Donald T. Secor, Jr., Department of
.

Geology, University of South Carolina, to conduct an

intensive geologic investigation of the general area
.

surrounding the reservoir. The. purpose of the investi-

gation is to provide additional detailed geologic

information which, it is hoped, will provide a better

( understanding of the causes of the observed spatial

A. 16-
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variations in the local seismicity at Monticello

Reservoir. This geologic investigation encompasses an area

considerably beyond 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,/and Little Mountain 7 1/2 minute
quadrangles.'

.

(2) Extensive study of fracture orientations within

the four quadrangles.-

/
(3) Magnetometer survey of diabase dikes witl?in the

,

'

aforementier.ed four quadrangles.
.

The investigation was initiated in March,1980, and is

scheduled to be completed in February, 1982. The first

technical report of the progress of the investigation was
i

submitted on September 30, 1980. The report, " Geological
-

Studies in an Area of Induced Seismicity at Monticello

Reservoir, South Carolina," by Donald T. Secor, Jr.,

Principal Investigator, contains a description of the work

accomplished, findings, and tentative conclusions. Dr.

( Secor has emphasized that the conclusions presented in his

.

17i
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report are tentative and subject to revision during -

progress of the investigation.

During the course of the investig,;-tion to date, Dr.<

Secor has mapped a previously unrecognized fault within the

Chapin quadrangle 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) 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,nothward to a point

'

approxim'ately two kilometers southeast of Peak,
'

South Carolins. The progress of the field work to

date has not provided any o'bservational evidence
.

of northward continuation of the fault, although

, intensive efforts. to resolve the limits of the
i

fault have been given a high priority by Dr.

Secor.

(2) A theoretical northward projection of the fault |

apparently coincides or closely aligns with a

topographic drainage feature west of Monticello

( Reservoir, and possibly with general areal

18'- -
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geophysical linear patterns. Dr. Secor. and -

'

consulting geologists familiar with the site
l

geology do not believe these associations to be
|

sufficient evidence of faulting to extend the

northern limit of the fault beyond the

northernmost control point presently mapped.

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

thorough and comprehensive, and it is. highly
.

probable that his intensive efforts to define the

,
northernmost extent of the fault will produce

conclusive field evidence on whether the fault

- continues across the Broad River toward Monticello

Reservoir.'
,

k (4) Regardless of whether the Watoree Creek fault is

ultimately found to extend to the vicinity of

Monticello Reservoir, there is no geologic

evidence where it has been mapped 'o suggest thatt

'

it is a capable fault nor has there been any-

seismicity associated with it. Therefore, while

we plan to follow the progress of Dr. Secor's
,

investigation very closely, there is no reason to

believe, based on the findings to date, that this

feature is of concern to the safety of the Summer

( facility. -

19s
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In summary, then, we have addressed the intervenor's --

contentions and the three major seismic issues (reservoii-

induced seismicity, the Charleston earthquake, 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.

/*
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PROFESSIONAL QUALIFICATIOMS |,

SHELTON S. ALEXANDER

1

l

My naea is Shelton S. Alexander. I am enplcyed by the |

Pcnnsylvania State University (PSU) as a Professor of |

Geophysics in the Geosciences Department. I have been

employed by PSU since 1965, working as both a professor and

. coordinator of graduate programs.

I carned my B.S. degree in G ology at the University of
'

North Carolina in 1956; my Letters of Completion

(Geophysics) frc:: Sorbonne, University of Paris in 1957; my

M.S. degree in Ge.ophysics from the California Institute of.

Technology in 1955'; and my Ph.D. degree in Geophysics from

,

the California Institute of Technology in 1963.
, ,

'

From 1958 to 1961, I was a Research Assistant at the *

Scismological Laboratories at the California Institute of

Technology.

From 1962 to 1963, I was a R$ search and Consultant

Scismolcgist for United Electrodynamics in California and

Virginia. I performed consulting work in the arca of

scismology.

In 1964, I taught Geophysics as an Asscciate Professor

at the Air Force Institute of Technology in Ohio.

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

Pennsylvania State University in the following capacitics:;

A
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Associate Professor of Geophysics (1965-1972); Director ofi ,

!

| Seismic Observatory (1968-Present); Professor of Gecphysics

(1972-Present); Chairman, Geophysics Program (1971-
!

Present); and Graduate Programs Coordinator (1974-

Present).

I have served as a consultant in seismolcgy to the

following industries: Carolina Power & Light Company;

COMSAT; Empire State Electric Energy Research Corporation;

Niagra Mohawk Power Company; Tennessee Valley Authority; |
-

Virginia Electric Power Company; and Weston Geophysical
. - ~

Corporation.
_

Since October 1980, I have served as consultant to
.

. /
South Carolina Electric & Gas Company, to coordinate and

(' integrate the seismic studies concerned with the Virgil C.

Summer Nuclear Station and Monticello Reservoir.
'

My professional society memberships include: American

Geophysical Union (past Vice-President and President,

, Seismology Section); Seismological Society of America (past
/ '

Vice-Chairman and Chairman, Eastern Section); Society of

Exploration 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 Scismology; National

2-s
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Acad,cmy of Sciences, Committee on International
i Participation (alternate principal dologate to IUGG/IASPEI,

,

Peru, 1973); Chairman, Committco en Travcl Grant Awards for

IUGG/IASPEI Mccting 1973; Secretary,1973 Annual !!ecting

Committee, General Chairman, 1974 and 1975 Annual liceting

Cormittee ; Project Kctch Subcommittec, Governor's Advisory

Committee on Atomic Energy Development and Radiation
_

- Contrcl (PA); Solid Earth Sciences Long Range Planning

Committee (PSU); Advisory Panel to President's Science
'

Advisor and NSF on Earthquake Predictica and Hazard

Mitigation; Advisory Panel to DOD on Threshold Test-Ean

Treaty; Geodynamics Committee, AGU; Earth Dynamics Adviscry

Subcommittee, NASA (Chairman, Panel on Earth Deformation{
and Earthquake Prediction); Chairman, IASPEI, Committee on

,

'

Digital Seismometry; Member, National Academy of Science,

Space Science Board (Committee on Earth Science and;

Committee on Data Management and Ccmputation).
~

I have been an author or co-author of approximately 60

ccientific publications, plus numerous research reports on

grants and projects.
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I MR. KNOTTS: Dr. McGuire, would you proceed to give.

2 us a brief summary of your testimony. Excuse me. Mr. Goldberg,

3 did you have any objections or voir dire?
1

4 MR. GOMBERG:. No, sir.

5 MR. KNOTTS: I'm sorry.

] 6 JUDGE GROSSMAN: Yes, you may proceed.
R
*
S 7 DR. MCGUIRE: My name is Robin McGuire. I am employed

8| by the firm of Ertec Rocky Mountain, Incorporated, spelled
d
m; 9 E-r-t-e-c. I have worked as a consultant to South Carolina
i
g 10 Electric & Gas since June of 1980, to conduct investigations
E
$ II associates with Virgil C. Summer Nuclear Station.
is

g 12 These investigations have been in the area of estimation

3
13( 5 of ground motion characteristics associated with, hypothesized

=

| 14 reservoir-induced earthquakes and in the area of calculation
E

15 of probabilities of occurrence of various levels of ground motion

j 16 at the nuclear station reaulting from both reservoir-induced

|
^

.h I7 ! earthquakes and tectonic-induced earthquakes.
x

{ 18 The result of those investigations has been already

E
g l9 | summarized by Dr. Alexander and are accurately reported in all

20 the submittals to the hearing and in the record associated with ,

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

22 MR. KNOTTS: Thank you, Dr. McGuire. Mr. Chairman,(
23 ; at this time I would move the admission of Dr. McGuire's testimony

24 which he has already adopted as his testimony and the statements

25 of his qualifications and ask that it be bound into the transcript

! ALDERSON REPORTING COMPANY, INC.
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JUDGE GROSSMAN: Mr. Bursey?

3 MR. BURSEY: I have no questions of Dr. McGuire's
<

4 professional capability but I would like to ask if he's appearing

5 as a consultant and has your firm been registered as a consultant?

k 0< DR.,MCGUIRE: Yes, it has.
R

h7 MR. BURSEY: And you .were delegated by your firm
nj 8 to appear today, or were you retained personally?
d

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

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

II MR. BURSEY: And are you paid--is your salary contingent

U on your appearance here?
3

I| DR. MCGUIRE: No.'
,

,

'

MR. BURSEY: Okay. That's all.
$i
9 15g JUDGE GROSSMAN: Does that conclude your voir dire?
z

3[ IO 'MR. BURSEY: Yes, sir.
:d

h
I7 JUDGE GROSSMAN: Do yo1 have any objections to the

z
II admissibility of his testimony?

$
g MR. BURSEY: No.

20 JUDGE GROSSMAN: Mr. Goldberg?

21 MR. GOLDBERG: No.

U JUDGE GROSSMAN: The State of South Carolina?
(

23 | MR. FINKLEA: No.

M ' dmitted.JUDGE GROSSMAN: A
.

25 i [ 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 Lobin 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 atta61ed 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

k -

.
i conducted studies in the following areas:

1. Estimation of ground motion characteristics

associated with hypothesized reservoir-induced

- earthquakes.

2. Calculation of probabilities of occurrence

associated with various levels of ground shaking at

the nuclear station resulting from reservoir-
,,_,

induced earthquakes.

~

3. Calculation si probabilities of occurrence

associated with various levels 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.

'

( . .
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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

of decision theory to optimize planning, investment, and
,

operations 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 Structural 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, Colcrado, Branch of Earthquake Hazards. I was

invcived in developing probabilistic methods to determinepe_~

optimum design of structures for seismic loads, and

applying these methods to areas in the United States for
,

the purpose of recommending seismic design requirements for -

- buildings, dams and power plants. Research there included

determining which professional and statistical

'

:
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uncertainties tainties are most-important in the context of

,.

seism,1c risk assessment, and determining the relative

importance of various earth science technologies (e.g.,,

earthquake prediction and ground motion estimation) for

reducing the monetary and life less during future

carthquakes.

From 1979 to 1980, I was employed by Dames & Moore of

Denver, Colorado. My position there required the appli-
.

cation of seismic risk analysis methods to engineering
,

facilities, including nuclear power plants and commercial

facilities, located throughout the country, as well as the

development cnd application of formal decision analysis
: *

methodology to eva'luate social, economic, and environmental
,

-

! r -

impacts of alternate engineering design of facilities. I

also investigated and used geostatistics for making ore

reserve estimates and mining development decisions in the

mineral exploration field.

I am a member of the folicwing professional associ-

ations: Technical Council on Lifeline Earthquake

, _, Engineering of American Society of Civil Engineers; Seismic
Risk Committee of Earthquake Engineering Research

* Institute; Seismelogical Society of America; Chi Epsilon

(National Civil Engineering Honorary Fraternity); Tau Beta .

(., Pi (National Engineering Honorary Fraternity); and Sigma Xi

' 2
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(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 Technology Agency of Japan, allowing three

months research at Public Works Research Institute in Tokyo

in 1977.
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1 MR. KNOTTS: Dr. Chen would you give us a brief stateme nt
g

2 of your testimony?

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

4 Manager of Specialty Structures, Power Division, Gilbert / Common-

'e 5 waelth companies. I have been a Gilbert / commonwealth employee
h
j 6 since 1969, and participated in the design work.of Virgil C.
R
& 7 Summers Nuclear Station intermittently since the beginning.
X
j 8 My testimony is related to the effect of reservoir-
d
d
i,

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

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

$ II Alexander's testimony, the estimate i max .m,mn seismic event that
a

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

3
5 13 M equals 4.'0. For an average stress drop of twenty-five bar:i

a

| 14 over the fault plane and source distance of 2.0 kilometers,
$
g 15 the Brune model and random vibration theory give a zero period
a

g 16 acceleration value of .14g which is less than the safe shutdown
w

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

.h 18 effect on the structural and equipment design.
P"

19 At the instance of ACRS and the NRC Staff, we wereg

20 asked to address certaion hypothetical seismic events larger

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

22 induced seismicity. The effect of the reservoir-induced seismicity

23 with hypothetical local magnitude ML 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
|

|
*

1. . - ; r_ . c . T -- ni .;. . : .n ' . - .;:<
.. . .
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I adequacy of plant' design. After taking into account the more

2 realistic ZPA value in combination with the statistical studies,
.

3 we can conclude that hypothetical local magnitude Mn equals

4 5.3 near field event has no adverse effect on the Virgil C.

e 5'. Summer Nuclear Station structural and equipment design.

@ 6 MR. KNOTTS: Thank you, Dr. Chen. Mr. Chairman, we

R
$ 7 renew our motion to have Dr. Chen's prefiled testimony along

X
j 8 with his statement of educational and professional qualifications

d
d 9 received in evidence and bound in the transcript as if read.

Y
$ 10 JUDGE GROSSMAN: Mr. Bursey, any objections or voir
3

| 11 dire?
at

j 12 MR. BURSEY: I don't have any objection to Mr. Chen's

5
13 professional capabilities. I would like to ask a few more questions

| 14 though. .

$
2 15 | VOIR' DIRE EXAMINATION
$
g 16 MR. BURSEY: Do you work for Gilbert / Commonwealth?
:d

'

( 17 DR. CHEN: Yes, sir.

$
$ 18 MR. BURSEY: And what does Gilbert / Commonwealth do?
5
" '

19 DR. CHEN: We are gonsulting engineers specializing
R

20 in designing power plants.

21 MR. BURSEY: Specializing in?

22 DR. CHEN: In designir.g power plants.
(

23 , MR. BURSEY: And you helped prep:re the earlier reports
t

24 and they are about the initial estimates of anticipated seismic

25 ' activities?
.

-, * ' , ,
--
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1 DR. CHEN: You mean the siesmology reports?

2 MR. BURSEY: Well, the ones that are in the FSAR,

3| the original projections for seismicity?

4 DR. CHEN: No.

e 5 MR. BURSEY: I don't have any questions about his

$ 0| professional capabilities Again, I don't know if his summary
_

7 is sufficient for understanding by the public to--
M

$ 0 JUDGE GROSSMAN: You can clear that up on cross-examina-
d
C 9 tion. Mr Goldberg?,

z

10 MR. GOLDBERG: No objection.
E
=

114 JUDGE GROSSMAN: The State of S'outh Carplina?
,

D _

N I2 MR. FINKLEA: Io .

5
[ 5 13 JUDGE GROSSMAN: Admitted.*

,' * < . ,

| 14 (Insert]
Ej 15 -

U

y 16
w

i 17 .I:
$ 18
_

E
19

R
20

21

22
(

23 ,

24| -

is

25|
|

ALDERSON REPORTING COMPANY, INC.
.

'- .4



. _. ._. . __.

MAY 28 MM1
.

.

i

'

TESTIMONY OF -

CHANG CHEN, PH.D.

SOUTH CAROLINA ELECTRIC & GAE COMPANY'
r

BEFORE THE ATOMIC SAFETY AND LICENSING HOARD

My name is Chang Chen. I am the Section Manager of

Specialty Structures, Power Division, Gilbert / Commonwealth

Companics (G/C). A statement of my professional 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

beginning. I am knowledgeable of V. C. Summer FSAR
,

(
Sections 2.5.2.9, 2.5.2.10, 2,.S'.2.11, 3.6.2.3.1, 3.7, 3.8,

3.9.1.2, and 3.10. I als,o prepared Appendix X of the

; Supplemental Seismological investigation of V. C. Summer

Nuclear Station Unit 1, Docket No. 50/395, December 1980.

My testimony is related to the effect of reservoir

induced seismicity (RIS). on the structural and equipment

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

. Dr. Shelton Alexander's testimony, the maximum seismic

event that might be induced by the Monticello Reservoir is

of local magnitude M =4.0. For an average stress drop of3

( 25 bars over the fault planc and source distance of 2.0 km,

the Brune model and random vibration theory give a zero

\. .

..

:

4
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period acceleration (ZPA) value of .14g which is less than- j

1

the safe shutdown earthquake (SSE) value. Thus, for such
'

an event, there is no adverse effect en the structural and

equipment design.

At the instance of ACRS and the NRC Staff, we were

asked to address certain hypothetical seismic events larger

than that which we had demonstrat.ed to be the maximum

reservoir induced seismicity. The effect of reservoir

induced seismicity with hypothetical local magnitude

M =4.5 to 5.3 on the structural and equipment design was
g

investigated. The near field eart.1guake M =5.3 has a ZPA3

value of 0.22g which is higher than the SSE value. .

However, the built-in conservatism 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 responso 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 Category I

structures. The SSE spectra would be exceeded in the

frequency region higher than about 9 Ez. However, among

all the seismic Category I structures, only the Interior .

( Concrete Structure (ICS) of the Rcactor Building has

s . 2

&
'; i

-

,

.
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dominant frequency higher than 9 Hz. Thus, the ICS was -

.

investigated in detail.

The original ICS design used a single time history, of
i

which the calculated response spectrum envelopes the SSE
,

1

spectrum, as input. To identify the margin provided by the

envelope process, 36 time histories were used in the

investigation. The apectrum of each of the 36 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 of the V. C. Summer SSE floor response

spectra and the mean value hypothetical near field floor

response spectra at the same equipment damping value

indicated that the SSE floor response spectra exceeded the

hypothetical near field floor response spectra in almost

every frequency region, especially by a large margin in the

resonance region. The SSE floor 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 equipment required for cold shutdown and

concluded that it is more than sufficient to cover the
,

( small deviation observed. Thus, we can conclude that the

' 3
*

,

'

.,

?.

*
i

.
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hypothetical local magnitude f(=5.3 near field event has -
no adverse effect on the V. C. Summer Nuclear Station
structural and equipment design.
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'

'
,

|

PROFESSIONAL QUALIFICATIONS |
. f

CHANG CHEN
'

.

4

l.

My name is Chang Chen. I am Section Manager of

Specialty Structures, Power Division, Gilbert /Comsonwealth

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 Engineering 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 Mechani*cs at The P'nnsylvania Statee
,

University in 1969. I am a Registered Professional

Engineer in the Commonwealth of Pennsylvania. I was a

committee member of the American Society of Civil Engineers

(ASCE) Seismic Task Group in 1976. I am a ccmmittee member

of the Institute of Electrical and Electronics Engineers,

Inc. (IEEE) Working Group 2.5 on the Scismic Qualification

of Electric Equipment, and a committcc member of the

American Society of Mcchanical Engineers (ASME) Working

Group on Shells.

- . From 1963 to 1969, I taught Mechanics and performed

research work in Structural Mcchanics at Duke University

and The Pennsylvania State University.q
|

|

|

|

|

-

-
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In 1969, I joined G/C Structural Department. From 1969
'

to 1972, I developed computer programs for seismic analyses

of structure 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, I 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-cooled

reactor (HTGR) plants in the United States, Japan, and

Korca. I also* designed the low-tuned or flexible turbine .

.

pedestal, pipe whip restraints of high energy lines;

participated in the scismology study, standard nucle.'r

plant design, and the preparation of equipment scismic

qualification specificatiun.

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

impingement design, finite element stress analysis and

s

-2-

.
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thermal stress analysis of reinforced concrete structures,

and aircraft impact resistant design using sof t shell

concepts for Babcock-Brown-Boveri Reaktor GmbH (BBR) of

Germany. I also worked on the shrinkage and creep of

prestressed 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 ocean
.

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
s .,

personnel administiration in the area.of structural
(. . *

mechanics,and computer application. I was also the manager
,

of Kraftwerk Union (KUU) project for the seismic design
13 co

review of tho 10,000 MW,PWR power plants in Iran, and
for providing . technical support to the KWU Engineering

Department. I also supervised the BWR plant MARK III

system safety relief valve discharge (SRVD) and loss of
coolant accident (LOCA) related hydrodynamic and structural

analyses.

From 1979 to present, as the Section Manger of

Specialty Structures, I have been responsible for technical

I supervision and personnel administration of the continuing

services of all operating nuclear 7.ower plants, computer

i

l

I
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applications, applied research and special projects. I am

also the reanager 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

equipment design.-

.

'

5
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1 -

MR. KNOTTS: Dr. Talwani, you have not presented prefiled

2
testimony. Could you briefly tell us what your role has been: ,

3
in connection with this seismic review? |

DR. TALWANI: I teach and do research at the U iversityn

e 5
g of South Carolina. I've been doing researchin the area of reser-

@ 6
voir-induced seismicity and earthquake prediction since about

"R 7|
_

! 1974 on contract from the U. S. Geological Survey and National
n

] 8
Science Foundation..c

d 9
i Since 1979 I have also go't a research grant from SCE&G

10
$ to monitor the seismicity of Monticello Reservoir. I have served

as a consultant to SCE&G in preparation to apply to NRC and

i 12 . .

j to appear in these hearings.

E 13 . Thank you, Dr. Talwani. At this timer

5 MR. KNOTTS:i

E 14 .;

g I would renew :40ur motion that Dr. Talwani's.' statement of educa-
2 15
g tional and professional qualifications be received into evidence
~
- 16

$ |
and gound into the transcript as if read.

y 17 1

4 j JUDGE GROSSMAN: Mr. Bursey?

E 18
MR. BURSEY: If Dr. Talwani's presence here, since

19| | we don't have any prefiled testimony for him, is to respond

20
during cross-examination to specific points that might come

21
up, I'm not sure what---

22
( j MR. KNOTTS: That's correct.

I23
VOIR DIRE EXAMINATION

'

24
MR. BURSEY: Dr. Talwani, you. said you received a;

25
research grant from SCE&G?

.

:1 ALDERSON REPORTING COMPANY. INC.
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I DR. TALWANI: Yes.

2
.

MR. BURSEY: What was that for?

3 DR. TALWANI: We monitored the seismic activity and

4 submitted quarterly reports indicating where the earthquakes

5j had taken place and attempted to give the location and the nature

8 6
,of seismic activity quarterly,e

e,

MR. BURSEY: And when did that begin?
K

k DR. TALWANI: In January 1979.
d
n 9 MR. BURSEY: Is that concluded?j
o
H 10
j DR. TALWANI: No, it's continuing.
=

fII MR. BURSEY: Are you preseatly a consultant for SCE&G7

d 12
5 . DR. TALWANI: This is a contract for the university

S I
I '

j which we submit these reports but I'm also consultant in thei

E 14
y preparation of reports and so on and questions to NRC.
=

I9 15
G MR. BURSEY: And were you involved in the original
z

? 16
g estimates of seismic activity of the FSAR?

"
17 !3 DR. TALWANI: No, I was not.

5

$ JUDGE GROSSMAN: Mr. Goldberg?
9
"

19| MR. GOLDBERG: No objections. !

JUDGE GROSSMAN: South Carolina?

21
MR. FINKLEA: No.

( JUDGE GROSSMAN: Admitted.

23 [ Insert]
24

,

25 j

ALDERSON REPORT!NC COMPANY. INC.
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PROFESSIONAL QUALIFICATIONS

PRADEEP TALWANI

Py name is Pradeep qalwani. 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 Geology

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
f

for the Oil and Natural Gas Commission, India in Gravity-

Magnetic survey parties--bein~g the Party Chief from 1965 tos .

- ,

! 1968. ,-
- ,

I joined Stanford University in 1968 and was graduated

I from there in 1973 with a Doctor of Philosphy in
i

Geophysics.
4

/
From September 1973 until August 1977, I was employed

by the University of South Carolina as an Assistant;

i

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.
,

A

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.

.

-
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Another krea of research that I .have been engaged in

(since summer 1974) is reservoir induced scismicity (RIS) .

I have studicd.RIS at Clark Hill reservoir, Lakes Keowcc

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 meetings of the American Geophysical Union and

Seismological Society of America. At these meetings I have

/
also chaired sessions on RIS and carthquake prediction---

another area of research I have been engaged in since

1975.

I have been a consultant to South Carolina Electric &
Cte Company since 1978 in ,the analysis and study of RIS at

Mdnticello Reservoir, and have provided periodic re o'rts'en
,

che seismic activity at the Virgil C. Summer Nucl' ear~

Station working under a grant provided to the University of

Scuth Carolina by South Carolina. Electric & Gas Company.

I am a member of the Americin Geophysical Union,

Seismological Society of America, Society of Exploration

Geophysicists, American Association for the Advancement of

Science, etc. My research work has been published in the

Journal of Geophysical Research, Bulletin of Seismological

Society of America, Earthquake Notes, Professional paper(

(on the Charleston carthquake) of the U. S. Geological

\

2
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Survey, Physics of Earth and Planetary Sciences,

Engineering Geology, Tectonophysics, etc. I have reviewed

research proposals for.NSF, NASA, and U. S. Geological

; Survey. I have reviewed rescarch papers far several

journals.

. -
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1 JUDGE GROSSMAN: At this point ME .Bursey may proceed

2 with the cross-examination.

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

4I 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,
E !
!! 7' but I have no objection to any manner of proceeding.
X

| 8 JUDGE GROSSMAN: Could you indicate to me again what
d
o 9 the parties have done with regard to the exhibits?,z

10 MR. KNOTTS: We designated in our memorandum of trans-
= 1

$ 11 mittal submitted May 28, 1981, a number of exhibits beginning
*

i Y 11 at page five; the exhibits are listed.
*
3
5 13 And the exhibits associated specifically with these--

,a

b 14 'or the FSAR would. encompass virtually all of the er.hibits. The
$

15 exhibits associated with these witnesses would be those noted

j 16 as f, g, h and I on page six in my memordndum of transmittal.
vi

17 JUDGE GROSSMAN: Have the parties stipulated the admiss-

18 ibility of the exhibits?
C

19 MR. KNOTTS: We had an oral agreement over ?% telephone

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

21 it in writistg. I think Mr. Bursey does not feel that he has

22 had enough time to look at the written version of it. So at,

(.
23 least for this morning we are proceeding without benefit of

i
24 I a signed stipulation; although I think we still have an agreement

( !

25| in principle.

|
,

,
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1 MR. BURSEY: This morning Mr. Knotts handed me the
,

2 written stipu2ation and I do need more time to better understand

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

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,

j 6 I'm not sure hcw the stipulation.affects that and if you'd like
R
b 7 to go into that now, we could do so and clarify that matter,
K

] 8 or wait and allow me to consult with other people and whatiit
d
d 9 means to proceed without the stipulation..

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

$ II the effect of the stipulation and provided copies to the Board
is

f I2 so that if Mr. Bursey has any questions, he can have the comfort

S
5 13 at'least of knowing that the Board has looked at what we've'

m ,

| 14 drafted?
$

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

3[ I0 the exhibits and the Board would like to act on that as quickly
as

h
I7 as possible. We are close to the lunch hour now and I think

18 it would be advisable if you got together with other counsel
1

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 mch, taking into account what Mr.Bursey and the other parties

22 ha to say with regard to your offer.

23 , So we will recess until 1:30 at this point and we

24 will resume and discuss as the first order of business the exhibits
s

25 that you have?to, offer.

i

ALDERSON REPORTING COMPANY, INC.
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I (Lunch recess.]

2
. AFTERNOON SESSION

3 1:35 p.m.

4 JUDGE GROSSMAN: The evidentiary hearing is back in

5 session. We had a recess with an offer pending of four exhibits

$ 6 by applicant and the proposed stipulation offered by staff and
,

7 applicants to Mr. Bursey with regard to these exhibits and all
X
j 8 other exhibits to be offered by staff and applicant.
d

9 Mr. Bursey, have you perused the stipulation and do
o

h
10 you intend to sign that stipulation or agree to?

=
k II MR. BURSEY: No, sir, I would prefer not to sign it.
D

fI'

JUDGE GROSSMAN: Okay. I take it then you would like
s
5 13' to object or not object to each exhibit as it is offered,, is

' u

14 that your position, sir?

g 15 MR. BURSEY: Yes.
a:

d Ib JUDGE GROSSMAN: Fine, Now, with regard to the four
W

h
II exhibits that have just been offered, have you seen these exhibits

E
$ II before?
h
g MR. BURSEY: Yes.

JUDGE GROSSMAN: When did you receive them, by the

21 |way?

22
/ MR. BURSEY: I'm not sure. The service date is early(

23 March, or May 28th, as Mr. Knotts' pointing out to me. They

M came recentlydin a box of materials that I had gotten on the

25 | date of the service and they have recently come into my possession ,

:- :
, ALDERSON REPORTING COMPANY, INC.
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I but I have seen them.

.

2 JUDGE GROSSMAN: Okay. Are you familiar with these

3 documents?

4 MR. BURSEY: Briefly.

j JUDGE GROSSMAN: Well, let'me ask you, Mr. Knotts,

0 whether you're offering these documents through any witness
e,

b I here?
3
] 8 MR. KNOTTS: I am prepared to do that. To set the
d

fI record straight, each of these documents that are before us
o

h
10 now which were for preliminary purposes listed a,s items f, g,

5

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

j 12 as issued.
S

-

13 *

,( j In addition, I understand that each of these documents

b was provided to Mr. Bursey on or about May 28th or perhaps the
$
2 15

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

Dr. Alexander, you note in your testimony that a supple-

mental seismologic investigation was prepared and was submitted
z
!E 18 to the Nuclear Regulatory Commission in December of 1980. Do=
s"

19
i you have a copy of that document before you?g

0 DR. ALEXANDER: Yes, I do.

MR..TKNOTTS: Is that the document the preparation of

which you supervised?'

23 | DR. ALEXANDER: Yes, it is.

MR. KNOTTS: And was it prepared and submitted for
s.

" NRC review?

ALDERSON REPORTING COMPANY, INC.
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DR. ALEXANDER: Yes, it was.

2i
MR. KNOTTS: I will note, Mr. Chairman, that the documen':

which I have reference to was previously submitted ta the Board

4
and the parties as the document listed as item f in our May'

= 5
g 28th designation of exhibits.

8 6
We would, for the sake of the order o.f the numbering,*

n
R 7
; like to have this document marked as Applicent's Exhibit 1,
a

j 8
if that wouldn't cause confusion.

d
9

g JUDGE GROSSMAN: So marked.
o

h0 [ Applicant's Exhibit No. 1
=

h was marked for identifica -

d 12
E tion.]

! '

13.

MR. KNOTTS: Three copies of the exhibit have been dulyi, @
-

E 14
y provided to the court reporter, Mr. Chairman, and we now offer

2 15 i
g it into evidence.
~
- 16
| JUDGE GROSSMAN: Mr. Bursey, do you have any objections

6 17
to the offer of this document?a

m
M 18
= MR. BURSEY: Document f is being referred to now as?
$

19| JUDGE GROSSMAN: Applicant's Exhibit 1.

20
MR. BURSEY: And, Dr. Alexander, you assisted in the

21
preparation of this entire document?

22
' DR. ALEXANDER: Yes.-

I23
! MR. BURSEY: And the supplement?

24
DR. ALEXANDER: We haven't gotten to the supplement

25
yet.

ALDERSON REPORTING COMPANY, INC.
;
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I MR. BURSEY: I beg your pardon. I beg your pardon.

2 You did assist in the preparation of this entire book and you

3 ~

can answer questions relevant therein?

4 DR. ALEXANDER: Yes, I assisted in the preparation

5 of this document and either myself or members of the panel would

j 6| be prepared to respond to specific contents, but I have in fact--

7|
-R

I did in fact participate in the preparation of the entire document
n

| 8 and have reviewed each part of it in the course of its preparation-
d

9 MR. BURSEY: And now, your expertise is in the geologic.

h10 and seismological factors and not in specific construction that
:::

$ II deals with seismological problems, is that right?
3

I2 DR. ALEXANDER: That's correct.
3
g

13 MR. BURSEY: And so in regcrd to the projections that

I4 a certain ground acceleration level is safe for the V. C. Summer *

$
15 plant, that's not--you can.only project the anticipated level

j 16 and not the safety. You wouldn't purport to be doing that in
as

C 17g this documant?
z

IO DR. ALEXANDER: Well, that's--my expertise is to testify
N

g as to what we believe to be the ground motion that could be
,

20 generated by specific seismic events. The section with respect

21
to the actual plant's design and equipment is addressed by Dr.

22 | Chen who has expertise in it. He's a member of our panel.

23 MR. BURSEY: And you have prepared documents like

24
this for other reactors?

.

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

i
| ALDERSON REPORTING COMPANY. INC.
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I prepared similar integrated studies that are part of the general
2 study of seismic hazards.

3 MR. BURSEY: And the other gentlemen on the panel,
4 this document is not associated with them but you're the sole
5j representative of this particular document?

n

$ 0
i DR. ALEXANDERr No, each member of the panel participated

~
n

b 7 intimately in the preparation of at least parts, individual
M

] 8 parts of this documnt. So those parts to which they were--
d
d 9~. for which their expertise was appropriate are in fact representa-zc

h
10 tive in the preparation of this document.

=
$ II MR. BURSEY: Were you familiar--in the preparation3

g 12 of this document you were famliar with the original, the prelimin-
S

13
t.

5 ary safety analysis?
.a ,

14 DR. ALEXANDER: Yes. The initial background material
k

[ 15 of course was the initial stage to put together the document
x

j 16
.

material, the relevant previc't A submissions for this particulare

| I7 site. So, yes, I became h gi'.ar with the prior studies at-

u
$ 18 the time I became assocyntec with the project..

,

'

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

20
revised the figures that we saw inthe prelirinary studies, these

21
are your--this is your revision and you're prepared stick to

22 those revisions on ground teceleration and near site magnitude?
'

l3
? DR. ALEXANDER? Yes. What's contained.in here we're
1

24 prepared to defend.

!

*5 } MR. BURSEY: Judge Grossman, I have questions as to
'

l !
I I
t

! ALDERSON REPORTING COMPANY, INC.
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1 the factual matters contained in here, but I don't doubt that

2 this is an authentic document prepared for Dr. Alexander SCE&G.

3 JUDGE GROSSMAbi: Do I understand, Dr. Alexander, that
,

4 you and the others on the panel will be able to speak to all

5g of the matters that are contained in this supplemental seismologic
e
3. 6 investigation, Applicant'sr: Exhibit I?
R
@, 7 DR. ALEXANDER: That's 'v belief, that either myself
X

| 8 or some member of the panel or people generally involved in
d
f, 9 its preparation can speak to that.,

o
g 10 JUDGE GROSSMAN: Do you have any objection to this
$
$ 11 document being offered? -

*

I II MR. BURSEY: No, sir.
::

. 3
-( 5 II JUDGE GROSSMAN: Okay. It's admitted. We will state .

m

| 14 this, though, that if it runs out on investigation that the
E
2 15 panelists cannot speak to certain items that are contained in
a
*

16g here, we will entertain motions to strike. However, we would
as

I7 certainly afford an opportunity to beingin someone who might-

$ 18 be able to speak.to that area. However, admitted.
i:"

19
g [ Applicant's Exhibit No. 1

20 was received in evidence.
'

II MR. KNOTTS: Thank you. Dr. Chen, are you familiar with

22 the revised Appendix X dated March 4, 1981 to the Supplementalq

23
i Seismic Invetigation?,

24 DR. CHEN: Yes, I am.

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

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

MR. KNOTTS: I would like to have that document included

3
as listed as item g in my May 28th somemorandum marked as Appli-

# can t.'.3;: Exhibit 2.

JUDGE GROSSMAN: So marked.
3 6

[ Applicant's Exhibit No. 2e
n
R 7
; 2' was marked for identifi-
n

k cation.]
d
d 9

MR. KNOTTS: Dr. Chen, are you familiar with the FSARj
0
F 10
j change regarding the effect of reservoir-induced seismicity
=

transmitted to the NRC on April 15, 1981?

d 12
3 DR. CHEN: Definitely.
a
d 13
g j MR. KNOTTS: And do you have a copy of that document

,

E 14
p before you?. *

z
9 15

*

G DR. CHEN: Yes.
z
-
- 16

g MR. KNOTTS: Now, this is item h in my May 28, 1981
' 17
d transmittal and I would like to have it marked as Applicant's
z
5 18

Exhibit 3.=

19j JUDGE GROSSMAN: So marked.
20

! (Applicant's Exhibit No. 3

21
was marked for identifi-

22
| cation.]
i

23 |
'

MR. KNOTTS: Dr. Chen, were both these documents prepared

24
for and submitted to the NRC for review?

s

25| DR. CHEN: Yes, sir.
|

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

2 JUDGE GROSSMAN: Mr. Bursey?

3 MR. BURSEY: Dr. Chen, whr.n did you begin to take part

4 in the seismic review investigation, what date?

5 DR. CHEN: Since the beginning, 1971.

$ 0 MR. BURSEY: 1971?
R

h7 DR. CHEN: 1971, 1972, around that period.

8 MR. BURSEY: And so have you been working with the
d
* 9
}.

reviews, seismic reviews since that timb?
o

h
10 DR. CHEN: Intermittent.

=
@ II MR BURSEY: Intermittently. And so this document
it

f Il number two *or g--and which other did he contribute to, counsel.?

S
3 13 MR..KNOTTS: Exh'ibit 3, which is h. .

m

I4 MR. BURSEY: H.
I-

I JUDGE GROSSMAN: No, Exhibit 2 is g, and Exhibit 3

g 16 is h.
w

h
I7 MR. KNOTTS: Oh, 3 is h, I'm sorry.

m
!3 18 MR. BURSEY: Dr. Chen, you assisted in the preparation ;=
Y <

I9
g of 2 and 3 or g and h, is that right? !

l
0 '

DR. CHEN: Yes.

I MR. BURSEY: In that you were intermittently assisting

22
. in the development of those records, when did the data come
\

!

23 to you that's in here? Was this given to you by SCE&G or did

24 you develop this?

D DR. CHEN: I deve?.oped both of them myself.

ALDERSON REPORTING COMPANY,INC.
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2 DR. CHEN: I wrote them.

3 MR. BURSEY: And the figures in here, the magnitude

4 figures; the ground acceleration factors.and.those figures,

5j those figures'.are the figures that you determined independently?
n

5 0 DR. CHEN: No, sir. The magnitude was determined
R
* 7"
; by the members of this panel.
N

8 8a MR. BURSEY: Were fou involved in the preparation
d

]".
9 of the PSAR, the original projections of seismic activity for

10 the applicant?
:::

$ II DR. CHEN: I did not prepare them myself; I reviewed
"

i

h
I2 them.

S
I 5 I JUDGE GROSSMA11: Mr. Barsey?

m
=

$
I4- MR. BURSEYi I am prepared to accept these documents

4:
C 15
h for what they purpose to be.
=

3[ I0 JUDGE GROSSMAN: You have no objection to their admission?
r.d

h
II Admitted.

=

3 18 [ Applicant's Exhibits Nos.

#
19 2 and 3 were admitted into

20 *

evidence.]
21 MR. KNOTTS: Dr. McGuire, are you familiar with Appendix

i

22 I
( | XI to the Supplemental Seismic Investigations transmitted to

I23
: the NRC on May 27, 1981?
!

# DR. MCGUIRE: Yes ; I 'am."
~

r c. . - x ~ .n
s

.-MR. KNOTTS: Do you have a copyf of that document

I ALDERSON REPORTING COMPANY, INC.
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I' Before you?: 1

l

2 DR. MCGUIRE: Yes, I do .,

3 MR. KNOTTS: This was item i-in my May 28th transmittal

4 designating exhibits. I would like to have it marked a.s Applicant' s

5j Exhibit 4.
N

|I 6 I
t. JUDGE GROSSMAN: So marked.e

g
*7"
; [ Applicant's Exhibit 4 was
n
3 8

marked for identification. ]a
J-

]".
9 MR. KNOTTS: Dr. McGuire, was this document prepared for

e

h and submitted to the NRC for its review?
=
Di 11
g DR. MCGUIRE: That's my understanding, yes.

d 12
ig MR. KNOTTS: Pursuant--strike pursuant.
c .-

1 .a
13\ j I would now offer Exhibit 4 in evidence.

E 14
g JUDGE GROSSMAN: Mr. Bursey?
z
9 15
!;i MR. BURSEY: That's 4/i?
z

? 16
g JUDGE GROSSMAN: Exhibit 4 was marked as i previously.

MR. KNOTTS: While Mr. Bursey is reflecting, I've
.

!5 18
been reminded that there are corrections to be made.in an exhibit-

c

"g |and, if the court please I'll hold off on my offer until those
19

,

20 |correctionscanbemade. Dr. McGuire--

21
JUDGE GROSSMAN: Excuse me for one second. I assume

( Mr. Goldberg and the State of South Carolina have no objections

23
| and I'm sorry for not asking you specifically.

1

1

MR. GOLDBERG:. That's correct.
'25

MR. BURSEY: Which o f the panelists assisted in the

|
''

; ALDERSON REPORTING COMPANY, INC..
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I development of the estimates of reservoir-induced seismic ground

2! accelerations? Dr. Alexander, do you know? -

3 DR. ALEXANDER: The specific estimates for acceleration?

4 MR. BURSEY: Yes.

_g
5 DR. ALEXANDER: The overall background seismicity

j 6 | data was gathered by Dr. Talwani initially. I reviewed it and
R
*
S 7 thenithe actual estimates of the ground acceleration based on
M

| 8 the observations in the site area were done by Dr. McGuire.
d

9 MR. BURSEY: And the cround motion model, was that
g. i

-

@ 10 done by Dr. McGuire also?
E

@ II DR. ALEXANDER: I would prefer for him to answer as
R

N II to what he (.id.
'

=
D!

5 13 ''

MR. BURSEY: Okay,'

a

I'm responsible for making the grobdI4 DR. MCGUIRE:
n

15 motion estimates, that's correct.

3[ I0 MR. BURSEY: Did Dames & Moore have anything to do
w

f I7 with this estimate?
m

IO DR. MCGUIRE: People in Dames & Moore assisted in
-

I9 extent they hel ed us determine whatthose estimates to the i

20 the appropriate magnitudes would be. Also, that analysis was

21 developed by an employee of Dames & Moore.

22( MR. BURSEY: So Dames & Moore determined what the

23| appropriate magnitude would be?'

M DR. MCGUIRE: People at Dames & Moore assisted in thatg

25 determination.

i
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d2sda

2| computerized,istudies or based on experiential data?

3 DR. MCGUIRE: No, there were no computerized studies J
' 4 done. There was an examination in conjunction with the people

5g on this panel what would the appropriate magnitdue which could
a

i

h 0| be induced by the reservoir. And that took into account the
,,

*
" 7 geologic factors in which geologists at Dames & Moore participated,;
n

| 8 MR. BURSEl': And the original magnitude that was projected
d

f.
9 has since been revised in terms of anticipated magnitude, is

c

h
10 that correct?

=
II DR. 'CGUIRE: I'm not sure which original magnitudeM

g 12 you' re referring to.
a
"' I3

( j MR. BURSEY: Well, there's original projections of

* | 14 2.3 prior to filling the reservoir. Did you assist .in the develop-
$
9 15g ment of that projection?
z

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

" 17
$ MR. BURSEY: And what is the specific projection that
x

18 you assisted in in terms of near-site anticipated ground accelera-=
#
g tion?

DR. MCGUIRE: That's the results of this panel, I

21 think, and are best addressed by Dr. Alexander.

. BURSEY: Just a minute. Judge Grossman, I'm not sure
k

23 | that we have all the data necessary to determine ground motion
|24
| models and acceleration factors are going to be accurately ac1 dressed |

1
i 1

25
in this document. And the inclusion or acceptance of this document

ALDERSON REPORTING COMPANY, INC.
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1 doesn't preclude or waive the possibility that we have that
1

2 we don't have the necessary evidence.

3 JUDGE GROSSMAN: As I indicated before with regard
/

4 to Applicant's Exhibit 1, to the extent that it appears that

e 5 the panelists cannot speak to the data included in these exhibits
h
@ 6 or the positions taken in these exhibits, the Board will entertain
R
R 7 motions to strike the exhibits, notwithstanding that they've
K

$ 8 already been admitted.
d
8 9

5.
We will of cours afford applicants an opportunity

g 10 to being in the persons who can supply whatever foundation is
E

$ 11 actually lacking. Right now we're assuming that what the witnesses
3

g 12 say is so and that is that they can supply the foundation for
5

I y 13 the information contained inthe document. Is there any objection1=

| 14 to the Board's ruling on that, Mr. Goldberg?
*

9 .

{ 15 MR. GOLDBERG: No objection.
*

3[ 16 JUDGE GROSSMAN: Mr. Knotts?
:rs

N 17 MR. KNOTTS: No objection, Mr. Chairman. Would it
$ 1

!5 18 be reasonable to assume that such motion to strike would be
6

19g lodged before the witnesses were excused?
n

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

21 any objection then to Exhibit 47 If you do have a present objec-

22
( tion to it--

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

24 Dr. McGuire, you stated that the conclusion in this particular
\

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

! ALDERSON REPORTING COMPANY,INC.
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I anticipated seismic events and the ability of the physical facility.

,

2 to withstand it, pourprepared-this-document and_what ,it purports?

3 g . DR. MCGUIRE: I prepared what is called Appendix XI,

4 that's correct.

| MRO BURSEY: Thank you.

8 6o JUDGE GROSSMAN: Admitted.
,

S
[ Applicant's Exhibit No. 4"

;
n
3 8 was admitted into evidencea .

d
6 9 MR. KNOTT3: Dr. McGuire, did you prepare an errataj
o
P 10
j sheet for Appendix XI, which is now known as Exhibit 4?
=

DR. MCGUIRE: Yes.

d 12
3 MR. KNOTTS: Do you wish to adopt that errata sheet
s

' j as corrections to Exhibit 4? ,

E 14
$ DR. MCGUIRE: Yes, I do .
k
9 15s MR. KNOTTS: Mr. Chairman, I guess we should call*

z
0

that 4a. If there are no objections, perhaps that can be admitted ,

JUDGE GROSSMAN: Any objections to the admission of
5
w 18

the errata sheet as 4a?=

19
3 MR. BURSEY: No, sir.

20
JUDGE GROSSMAN: Admitted.

21
[ Applicant's Exhibit 4a was

- 22(, marked for identification

23 and admitted into. evidence .]!

I

24 i
|

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

'

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

' ' ALDERSON REPORTING COMPANY, INC.I
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I acoustics in this room are terrible as you have observed.

2 MR. KNOTTS: That's fine. Dr. Alexander, just one*

1

3 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
c'
3 6 1 is prepared, the Supplemental Seismic Investigations, youo

R
Sl 7 had of cour M not reviewed the Safety Evaluation Report..because'
M

k the Safety Evaluation Report came out after the Supplemental
d
ci 9 Seismic Investigation was submitted, is that correct?j
c
* 10
j DR. ALEXANDER: That.'s correct, as' I stated in my
=

fII summary earlier, summary of my prefiled tastimony.

ti 12
E MR. KNOTTS: And you addressed in your prepared testimony
3

( | the view of Dr. Andrew Murphy as seu forth in the Safety Evalua-

E 14
g tion Report?
z
9 15
Ei DR. ALEXANDER: Yes, sir.

'

=
? 16

g MR. KNOTTS: Did Dr. Murphy s view as there expressed

i or elsewhere expressed when they came to your attention cause
E

I
$ you to change your conclusions in any way?
s

"g 19 DR. ALEXANDER: No, they did not.

20 MR. KNOTTS: Did Dr. Murphy's views cause you or your

21
colleagues to do anything?

-

22
DR. ALEXANDER: Yes. When the issue was raised we

(
23| did further examination.of the question and addressed that in

! subsequent submissions.

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

!
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I views?

2 DR. ALEXANDER: Yes, we have.

3 MR. KNOTTS: And is your overall conclusion as stated

4'

in your prefiled testimony?

e 5 DR. ALEXANDER: Yes.

$ 0 MR KNOTTS: Mr. Chairman, I have no further questions
R
b I for t he panel at this time and they are scailable for examination
X

] 8 starting, I assume, with Mr. Bursey, .and then the staff would
d
:i 9 be ordinarily the next and any questions the Board may have.
z
o
y 10 JUDGE GROSSMAN: I think the State of South Carolina*

h II would be included.
in

f II MR. KNOTTS: -I beg your pardon.
9
g 13 JUDGE GROSSMAN: I assume the order will go, and it.

,a,

h I4 will be Mr. Barsey, the State of South Carolina, the staff andi
i g

h 15 then Board questions unless there's objection.
s

i[ Ib MR. WILSON: If we might, Mr. Chairman, have following,

as*

h
II the staff and just prior to the Board. I think that would be

x
II a little more productive. Our primary purpose being monitoring,

# I9
g that would help at that point to know whether or not the matters

20 had beenecovered.

II JUDGE GROSSMAN: Any objections to that from the staff?

MR. GOLDBERG: Not in this order but customarily we
k

23 ' would certainly like to have the benefits of everyone else's

M examination, but in this particular issue, we have no objection.

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

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

2 MR. BURSEY: Thank you. Before I do that, if Iicould

3 ask tl i Jard to entertain a motion to hear. Tliere 've been
,

4 a number of people that have come up to me and that I've heard

e 5 saying to other people that didn't know that the limited appear-
5
j 6 ances were going to conclude so quickly.
R
d 7 And I was wondering--there are people in the room
n
j 8 fidgeting and wanting to say something and if we could at this
d
( 9 point set aside some time in the morning to take the limited
E
$ 10 appearances, I think that it would be productive.
E

$ II JUDGE GROS 93AN: For tomorrow morning, is that it,
3

I I2 or for this afternoon?
z

13 MR. BURSEY: Well, I would think tomorrow morningi, i . .,

| 14
'

is--again, I should go ahead and project into next week. If
$
g 15 we could just do it again in the morning 'until the time we start
z

j 16 next week, there are many people who are concerned that aren't
as

| I7 fully aware of the fact they have this opportunity and that
z

{ 18 it's happening. And I'm sure that you don't want to preclude
C
t-

l9 someone's even limited involvement if it could be done withoutg

20 delaying tha hearing.

2I JUDGE GROSSMAN: Well, I think whoever is here now

/ and can make a limited appearance statement and desires to can |
22

23 contact Mr. Pau: Hamilton in the back of the room. Mr. Hamilton,
t

24 would you stand? We will entertain limited appearance statements
.

25| approxil,ytaly at a quarter till four this afternoon and so we'll

ALDERSON REPORTING COMPANY, INC.
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I proceed with out business and they may contact Mr. Hamilton I

2| and leave their' names and we will call them.
[ '

l
'

3 MR. BURSEY: Thank you. -

4 JUDGE GROSSMAN: Proceed, Mr. Bursey.

g 5 CROSS-EXAMINATION
O 1

5 0 MR. ~RSEY: Dr. alexander, do you know what the origina;.
R
d 7 projection of ground acceleration was for the V. C. Summer plant,
s
] 8 the first projection that was made
d
; 9 DR. ALEXANDER: Could you define what you mean by

$
$ 10~ projection?
E
$ II MR. BURSEY: Preliminary safety analysis had a figure
is

g 12 in it. That figure was later revised. I want to know do you
9 '

i- 5 13*

know about that first firmre.? '

= -
.

| 14 DR. ALEXANDER: I'm afraid I still don't know which
% -

g 15 specific figure you're referring to.
n

a[ 16 MR. BURSEY: The applicant's projection was 6.3, I
w

h
I7 believe it was, the figure for ground acceleration. There's

=

} 18 two figures. One is ground acceleration and one is magnitude.
i:"

19
j The figures that the applicant projected originally were revised.

20 Are you aware of that?

2I DR. ALEXANDER: I don't know what you're referring

22
| ( to, magnitude or acceleration or what you're referring to.

23
| ; MR. BURSEY: Both magnitude and acceleration, the

||originalprojectionsbytheapplicantwererevised.24
| Do you,

fknowwhentheywererevisedandwhytheywererevised?25

I
i

i
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I JUDGE GROSSMAN: Dr. Alexander, I believe the question

2 was whether you were aware of the original estimates made by
.

?ftheapplicantsastothemaximumgroundaccelerationthatwould j

4 be encountered at the Summer site?

5|, DR. ALEXANDER: I did not participate in making that
a

.

] 6 estimate so I can't say. the bas.ts on which it was made at that
R
3
" 7 time.
Ej 8

a
END TAlfE D 9

z
O
y 10

E
j 11

a

f 12 -

,

5
( j 13

,

# .

E 14a

2 15
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y 17
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18E
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19
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! MR. BURSEY: Does anyone else on the panel, Dr. Chen,
'

RA E 1 1

|

2 that participated in the original figures? ;
.

3 DR. CHEN: As far as I know, the original figure was

4 21 G- .15 SSE.
I

5I JUDGE GROSSMAN: What was the second figure you cited?e
3 1

9 :

@ 6| DR. CHEN: .15.

R |

$ 7i MR. BURSEY: Now, it is my understanding, Dr. Alexander,
l3

| 8 that the projections by the Applicant for ground acceleration

d

Q 9 and the magnitude were exceeded at the reservoir itself,.so what

$
$ 10 we have is induced seismicity if the facility was greater than
z
= I

j 11 I anticipated, is that correct?
3

y 12 DR'. ALEXANDER: I cannot say it was greater than

5
( 5 13 anticipated. There was provision made by virtue of monitoring,

8 i

| 14 | as indicated later on, to determine whether there were any effecta

u. j
2 15 due to the reservoir loading and those effects were monitored
$

f 16 very comprehensibly as I indicated, and the largest event,
s

d 17 which has occurred to this time,. has besnCan. ML::2.8 event.

$ 1

I5 18 MR. BURSEY: I believe you anticipated it would be
-

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

n

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 i Perhaps the panel, if they are in existence, perhaps another

i
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j member of the panel can supply that.

2 DR. CHEN: I think we are talking about different i

3
things. We designed for OBE and SSE, before the fading. After

the fading of the water based on our exhibit F, based on our
5 l=

g investigation, our SSE value was not exceeded.
"

@ 6- However, at .tWe request of NRC and ACRS, we did
_
n
8 7
; investigate a hypothetical case, that case exceeded our original
n
3 8" SSE--
d'
d 9
g JUDGE GROSSMAN: Excuse me, are we talking about the*

o

h same item, are we talking about ground accelerations now?
=

DR. CHEN: Yes, sir.

d 12
3 JUDGE GROSSMAN: The acoustics are terrible here and
3
g *13 let me ask you again, did you say that you had originafly
--

;
''

E 14 | estimated maximum ground accelerations of .15 G for safe.'W
$
9 15
G shutdown earthquake?
s

T 16
g 'DR. CHEN: Yes, sir.

" 17
d JUDGE GROSSMAN: And .10 G for an operating basis
2
m 18
= earthquake?

19| DR. CHEN: Yes, sir.

20'
-

JUDGE GROSSMAN: And you are saying now that that has

21
those anticipated maximun ground accelerations were not exceeded

( by any event near that reservoir, is that what you are saying now?
23

i DR. CHEN: Based on our investigation, this report was
,

i
'

24
not exceeded.q

25 !
JUDGE GROSSMAN: I don't understand that qualification,'

! ALDERSON REPORTING COMPANY. INC.,

.



759E3 -

1, Dr. Chen; wha't do you mean based on the report it wasn't exceeded?

2l DR. CHEN: Based on the extensive investigation of the

'

3 site characteristics, our conclusion was in the future anticipated
|

.

4 event would not exceed the SSE.

5| JUDGE GROSSMAN: I see. Let me ask you, you are sayingo

h
j 6 now the accelerations were not exceeded at the site, is that it?

7|
E
$ DR. CHEN: Yes.

M

| 8 JUDGE GROSSMAN: I see, they were exceeded but not at

d
q 9 the site, they were exceeded at some other place?
z

h 10 ' DR. CHEN: No, that was not--

=
j 11 JUDGE GROSSMAN: There was no ground acceleration from
a
y 12 any event near the reservoir greater than .15 G at any frequency
-

S
i 5 13 ! or .10 G st any frequency, is that correct?

m ;

| 14 DR. CHEN: No, that was not my answer.

$
2 15 JUDGE GROSSMAN: Let's get your answer then.
$
g 16 DR. CHEN: My answer was, based on our investigation,
w

g 17 the estimated maximum induced event, this met .10 and the

$
$ 18 corresponding G values would..notaexceedCSSE values.
E

19 JUDGE GROSSMAN: The question as I understood it and
g

20 as I thIought I had rephrased it related to ground shaking and

21 ground acceleration values, not magnitude of earthquakes and the

22 sense of the question I thought was very simple and that was
,

(
23 whether the ground shaking accelerations exceeding .15 G or .10

i

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

| 25 earthquake and your answer that no those ground accelerations were
!
l

; ALDERSON REPORTING COMPANY, INC.o
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1
not exceeded?

2
DR. CHEN: I think.our investigation indicated that

3 ),
magnitude 4.0 corresponded to a G factor value of .14 G which ,

'

'4
is less than .15 G,

e 5
3 JUDGE GROSSMAN: Well, you are computing a value as
a

3 6 I understand it from a magnitude of earthquake where I am asking*
,

n
R 7
; you as to accelerations that actually occurred in the vicinity
n
8 8

l of the site. _Now, it is my understanding from everything that"

d I

: 9'
g I have read here that there was a 2.8 magnitude earthquake that
c
H 10
$ caused ground shaking at certain locations that exceeded the
=
E 11
g .15 G and I believe that is what the question was and we seem

d 12
g to be getting a negative answer here.

E 13( @ j-
-

MR. KNOTTS: Mr. Chairman, if I may interject for a
,

E 14
moment. The question of Mr. Bursey was not that at all. Mr.]g

9 15
g Bursey was making a representation which is not in the record

T 16
$ regarding some earlier predictions. He didn't show the witness
G 17
d | any piece of paper. He didn't show us where we allegedly made
a
5 18
= such a prediction and here we are trying to put words in Mr.

19| Bursey's mouth and I don't think it is fair to say that in

20
these circumstances that the witness has not accurately answered

21 '
the questions as they understood them.

22
( JUDGE GROSSMAN: Well, it is my recollection that Dr.

23 |
Chen did testify to a certain estimate that had been made;

MR. KNOTTS: That is correct.(
25

'

! JUDGE GROSSMAN: And that estimate, to repeat for the
1

| <

! ALDERSON REPORTING COMPANY, INC. I
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.1 fourth time was .1 g for safe shutdown earthquake and .10 for

'2 operating basis earthquake a-d the question I thought was very

3 direct as to whether those values had been exceeded by any

4 actual event that occurred and I can't seem to get any response.

5 This is not Board questioning, however, I think the witnesse
3
e
] 6 ought to be responsive to whatever anyone asks and we can't
G
$ 7 seem to get an answer to whether those acceleraticns were
2
| 8 exceeded by any event. Now isn't there an answer? Dr. Alexanderi

d
9 9 you seem to want to answer that.

5
g 10 DR. ALEXANDER: Yes, I think given your clarification

$
j 11 of the question, I will answer your question. In addition to the
3

y 12 seismic stations, there were stromation instruments (sic) for

4
( g 13 the two sites in the area, one of those recorded 2.8 event

=

| 14 that had a distance radge of less than, hpproximately one

$
15 kilometer. That siIte was on soil site and the acceleration at

j 16 the surface on the soil site did in fact exceed .15 g. However ,

A

N 17 the calculation of what the ground motion would be on the hard
$
$ 18 rock site below'rewhich is the samet.as : the . foundation <.fromr.khich
E

19 the nuclear plant, the type of rock the nuclear plant was

20 founded did not exceed .15 g. Not to say that the ground am-

|

21 I plification because of the soft material there is such that for

22 a very short interval,I believe .05 seconds, the value exceeded

23 .2 I think or .l... point 1.

24 JUDGE GROSSMAN: Phe value exceeded .l?
\

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

i ALDERSON REPORTING COMPANY, INC.
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1

foundation immsdiately beneath the soil layer on which the 1

2 |

instrument was deployed.
3

JUDGE GROSSMAN: It seems to me that we are going to
4

be here for a very long session.
= 5

E The question as I understood is was whether there
j 6
g was any place near the site in which the ground acceleration

$ 7
g exceeded a certain value. Now we understand from the material

| 8

e that was submitted that thera are explanations by the Applicant
d 9

f and possibly the staff as to why the values were exceeded.
g 10

$ I hadn't understood before this there was any question -

g 11

* but that the values were exceeded at the location of the
j 12

5 accelerometer. Now, is that--were we incorrect in understanding

[ j 13 -

= that? "

| 14
y DR. ALEXANDER: The value ..5 was in fact exceeded
2 15

$ but the qualification of that is that we anticipated that .15
g 16 i
* would be--that an event which would cause a .15 acceleration
d 17

s on the hard rock foundation such as the plant is built upon
5 18

E would--that same acceleration would be larger in a soft material
"

19
k | which overlays such a foundation and that in fact was the

20|
situation where the observation of a higher acceleration, the

21

data was observed.
22

k.- JUDGE GROSSMAN: I am not sure, Dr. Alexander, what
23 i

! you are telling me that the accelerometer was placed in an area
24 )

s which you knew would.give a faulty reading or whether you are
25 j

i

i
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1| telling me that--or I understood to be the case to begin with--
.

2 that there are explanations in retrospect as to why there was

3 a high reading at that area.

4 Now, which is it?

e 5 DR. ALEXANDER: The .15 g basis, prior to any occurrence

6

3 6, or observation was also anticipated to be equivalent to .25 g
'R .

R 7 on a soft rock foundation. That was prior to any observation.

T.

] 8 Now the actual instruments themselves was instal. led in a site
d
d 9 which was, in fact, in a soft material and it wasn't an effort

$
$ 10 to confuse the issue, and an observation in that particular place

$
3 11 exceeded .2 g. The estimate, however of the ground--of the hard

D

g 12 rock foundation, that exact same event, was below .15 g.

E
y 13 JUDGE GROSSMAN: I see. Okay, you are now coming up

( *

| 14 with two values for the safe shutdown earthquake. One was for

$
f. 15 hard rock, which was .15 g and the other one was for soil which
$

f 16 was .25 g; is that basically what you're saying?
ut

DR. ALEXANDER: To my understanding.p 17 !
$

JUDGE GROSSMAN: Okay, now, the accelerations that were$ 18 j
li

19 recorded with regard to that 2.8 magnitude earthquake, exceeded
R

20 .15 g, is that correct?

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

22 , sir.
'

(' 23 I JUDGE GROSSMAN: Right, but it did not exceed or did

i |
'

24 it exceed the .25 g acceleration?
:

! 25 | DR. ALEXANDER: I believe it did not.
| |

'

.

|

! ; ALDERSON REPORTING COMPANY. INC. |
? 1

!
,

. .n



'

!
!

I 764-

-8 1 JUDGE GROSSMAN: Dr. Chen, did you have anything to
|

2' add to that to clarify it?
.

3 DR. CHEN: No, sir.

4, JUDGE GROSSMAN: And you are in agreement with what
!

5| was said then?e
O !
@ 6! DR. CHEN: Yes, sir.

'R
E 7 JUDGE GROSSMAN: Mr. Bursey, you may proceed.

M
8 8 MR. BURSEY: Thank you.

d
d 9 The magnitude we are talking about, ground 3cceleration
Y

@ 10 factors, Judge Groseman mentioned magnitude, prior to the filling

i
j 11 of Lake Monticello, Applicant projected the magnitude, maximum
a
y 12 magnitude, anticipated was 2.5 and you have 2.8, and now there
3
| 13 ! is a question that has been raised by the ACRS, and by other
= |

| 14 | concerns, equal with the original design based on underestimated

a
2 15 magnitudes and ground acceleration factors is going to adversely
$
*

16 affect the facility; I want to know what went into this studyg
A

y 17 to conclude that we should not be worried because you were wrong?
x
$ 18 MR. KNOTTS: I object to the form of the question
= I

#
19 because it is incomprehensible,g

n

20 , JUDGE GROSSMAN: The objection is sustained.

21 Mr. Bursey, go one question at a time.

22 MR. BURSEY: Okay.

(

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

24 that there was any estimate with regard to magnitude of earthquake
1

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

.!
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1 you want to establish that, you will have to start off and

2 ask questions with regard to that.

3 MR. BURSEY: Dr. Alexander, do you know what the

4 original projections, maximum expected near-site- .- magnitude
.

e 5 near-site earthquake was? The first projection?
$
j 6 DR. ALEXANDER: No, I do not.

R
d 7 MR. BURSEY: Does anyone on the panel know?

X

] 8 Do you know, Dr. Alexander, what the present projection
d
o 9 for maximum credible--
z

h 10 JUDGE GROSSMAN: I am sorry. Could we get a definitive

!
j 11 answer that no one on the panel knows about any original estimate
n

( 12 with regard to magnitude earthquake?

5
13 DR. MCGUIRE: Just, to clarify the question. I don't5

=

| 14 think any of us is aware of any previous estimate of magnitude

$
2 15 of earthquake near any plant and in that case, curs would be the
$
*

16 first estimate of magnit"de.g
W

d 17 MR. BURSEY: Dr. Alexander, is it a fact that there have

$
$ 18 been seismic events that exceeded earlier projections?
-

h
19 DR. ALEXANDER: I do not understand that questions in

$
20 light of remarks just made.

21 MR. BURSEY: Have there been seismic events near the

/ 22 V. C. Summer plant that exceeded your earlier projections, the
\

23! Applicant's earlier projections?
I l

24 DR. ALEXANDER: Not to my knowledge.

25 ' MR. MCGUIRE: Excuse me, perhaps it would clarify if

|
| ALDERSON REPORTING COMPANY. INC.
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1 you would refer to what applicant's earlier projection you are

2 talking about? We are confused about that point.
.

'3 JUDGE GROSSMAN: Mr. Bursey, I take it we are still on

4 magnitude of eerthquake now and the import of your question is

e 5 that was there early estimates of magnitude earthquake that have

h
@ 6 actually be exceeded?

7 MR. BURSEY: Yes, sir.

A
j 8 JUDGE GROSSMAN: (Continuing) By events. Could anyone
d
d 9 on the panel--Dr. Alexander, answer that?

$
$ 10 DR. ALEXANDER: To my knowledge, there was not a pre-

!
j 11 conceived idea of what the maximum would be there. As a matter
D

g 12 of fact, the reason that the network was deployed was to observe

9
5 13 the effects of the loading of the reservoir.

. a .

,

| 14 JUDGE GROSSMAN: At some point, there was an estimate

u
2 15 of maximum magnitude earthquake, was that by the applicant?
E

f 16 DR. ALEXANDER: In this document here, that was one
w

i 17 of the objections to this perticular study, that defeated what
$
$ 18 we did.
-

E
19 JUDGE GROSSMAN: When you say this document here, youg

n

20 are pointing to Applicant's exhibit I?
,

21 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

24 regard to maximum magnitude earthquake?
,

25 , DR. ALEXANDER: The maximum reservoir earthquake was
!

ALDERSON REPORTING COMPANY, INC.
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1

|
estimated the first time to my knowledge in exhibit 1.

'

2 MR. BURSEY: What was that estimation?

3
DR. ALEXANDER: Our estimate is ML 4.0 as I have

4
dictated in the summary of my testimony, prefiled.

= 5
g JUDGE GROSSMAN: I notice you qualify that with

I 6
reservoir induced earthquake. Was there any estimate with*

u
n
R 7
; regard to any kind of earthquake, tectonic or otherwise?
n
j 8

DR. ALEXANDER: Again in the original site study,
d
o 9
g the standard approach of taking the largest earthquake known to
o
@ 10 have occurred in a tectonic province was used and it was an3
I 11
j intensity 7, not magnitude. :The event in Union County mentioned
d 12
y 13 and that was following usual practice in proximity of site1

. 5 13
\ 5 and that was in fact the SSE event that was used in arriving at

| 14
the figures we just mentioned for acceleration and so the answer

2 15
g is yes, the experience in the region was in fact the basis for
*
- 16

$ the initial choice of the SSE and the other event which was
G 17

considered was the Charleston earthquake which was the basis for
i a

x
M 18
= the OBE, .1 g and .15 g.

19| JUDGE GROSSMAN: Okay, I think we have left something

20
out here, Dr. Alexander. That is the link between your intensity

21
scale and your magnitude earthquake. I take it from that event

22
( 7 intensity earthquake of 1913 is projected a maximum magnitude

23f earthquake, is that correct, sir?

DR. ALEXANDER: The associated magnitude for intensity
g

25 |' 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?

e 5 DR. ALEXANDER: That was in the very earliest study,

h
j 6, the SAR and FSAR, and those numbers have not been altered and

R
R 7 indeed that is what we explored in this extensive study was to

3
$ 8 determine whether those numbers were in fact appropriate and

d
d 9 adequate for the design. Our conclusion is that they are.

$ !

g 10 JUDGE GROSSMAN: That is design--for a basis maximum

E
j 11 magnitude earthquake of 5.0 to 5.37
m

j 12 DR. ALEXANDER: Maximum at that time, then as originally

a

( y 13 calculated, that is correct..

m .

| 14 JUDGE GROSSMAN: Were there any ground accelerations-

b
k 15 |' that were associated with the maximum magnitude tectonic event
E
j 16 that you just indicated was estimated at 5.0 to 5.3 magnitude?
W

$ 17 DR. ALEXANDER: The intensity 7 event, which as I
$
$ 18 indicated correlates to an equivalent magnitude event of
-

# I

19 approximately 5 to 5.3, because--and why it is not precise is
X

20 because it requires an empirical association--was used as a basis

21 for the safe shutdown acceleration at the particular site, so

, 22 , the 5 and 5.3 at the time of the event was used as the original( j

23 j and the original basis for the SSE acceleratine level, and it is

24 included in our study that those numbers are adequate and
s

25 appropriate still for this particular site in light of the

i

i ALDERSON REPORTING COMPANY, INC.
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1

induced seismic as well as the examination of the Charleston
2

earthquake and all the site conditions that I put into my
~3

testimony.
4

a 13 JUDGE GROSSMAN: I am not quite sure I heard any
= 5

3 I number, and again it may have been the acoustics here but

[ 6|
g my question related to the ground acceleration that may have
R T
g been calculated with regard to that basic tectonic event and

( 8

h I don't recall hearing that number.
d 9
( DR. ALEXANDER: .15 g 'at the site.

'

h 10
g JUDGE GROSSMAN: And that is the same .15 g that
j 11

m ycn1 get from a magnitude of four earthquake that is reservoir *

'J 12
5 indu*ced.
5 13

( 5 DR. AL.1XA' DER: If it's sufficiently close.N.

$ 14 *

h JUDGE GROSSMAN: I see, so that there was some
2 15
s estimate as to the distance between the site and the 5 point
j 16
e here or 5.3 magnitude tectonic event?
g 17 |
y DR. ALEXANDER: Let me defer to Dr. McGuire to answer
$ 18
: that assumption.

19
*

$ DR. MCGUIRE: I was not involved in the preparation
20

of the SER, but I can answer in generic terms how it is done
21

and that is done by taking, determining what the largest MM
22

intensity in the same tectonic province as the site and using<

23 ;

correlations which are obtained from California data toarelate
2,4

, that MM intensity to acceleration for intensity 7, you get an
25 I

acceleration which is on the order of .15 g, so in that specific

ALDERSON REPORTING COMPj.NY. INC.,
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I . calculation, the event as obtained from data, stro-motion (sici
! I

2I records in California, so that particular calctilat. ion there is I

3 no necessity of assumption of magnitude--to make that calculation.

4 That is the standard way that those SSE accelerations are

5 determined.

] 6 Now for our study which is reservoir induced, we ?.aoked 1

g.

b I at more details in magnitudes and distances which might be
K

$ 0 associated with those events.
d
ci 9 JUDGE GROSSMAN: I see. So, what I understand ygv arez

10 telling me is that your understanding of what's generally done
=
3 II is that from the intensity of the earthquake, a ground shaking
is

f II acceleration is determined without going to the intermediate step

S
13

; } of determining the magnitude earthquake that would be associated

| 14 with the certain intensity--ground intensity eartwIuaks, is that
G
g 15 correct?
a

i[ Ib DR. MCGUIRE: That is correct.
A

h
II JUDGE GROSSMAN: And in this case, there was some

x

} 18 calculation mad. af the magnitude earthquake but that was
E

I'
g independent of using it to determine .'vimum ground acceleration?

O DR. MCGUIRE: Where the tectonic event of that magnitucie
21 determination, I think was just made off the cuff by Dr.

2
(

Alexander, to give you some perspective on what that magnitude

23 might be, but that was not--as I understand, that was not used

24 [ in the FSAR to determine acceleration.
( l

JUDGE GROSSMAN: I see. So you wouldn't find the

I
i ALDERSON REPORTING COMPANY, INC.
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1'
magnitude at all in the FSAR, is that correct?

' '
'

2
DR. MCGUIRE: I would not expect to, no.

3
JUDGE GR00SMAN: You would merely find the intensity

4>

of the anticipated earthquake and a ground acceleration figure.
= 5

h DR. MCGUIRE: That is correct.

] 6!
R DR. ALEXANDER: I would like to endorse that your

%. 7
conclusion of that is correct. There was no magnitude to my

] 8

d knowledge, evolved in a direct step from the intensity to
d 9 ,

$ acceleration and it was only in our evaluation of it locally
$ 10

$ that we made a further association with magnitude, local
j 11

* magnitude and acceleration.
y 12

,

y | JUDGE GROSSMAN: Thank you. Mr. Bursey, you may

5 13 | *

( * I proceed.-

| 14 - ,

$ MR. EURSEY: Thank you, sir.
2 15

$ Dr. Alexander, you mentioned, I believe, eleven
g 16
d thousand reservoirs, there had been 45 suspected of inducing

d 17

$ seismicity. How many of that 11,000 were monitored?
k 18

h (Brief pause.)
19

DR. ALEXANDER: May I refer?
20

.

In general, the answer is that very few reservoirs
21

have been extensively monitored. I indicated in my written
22

( |
testimony, this particular reservoir is probably better

instrumented than almost any other so far as having a background ,

24 I
level and then a subsequent monitoring of the. events, so most

,

of the ones for which there is an association were based on

ALDERSON REPORTING COMPANY, INC.
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ability for intensity type estimations as opposed to instrumental
- 2

recordings as in the case here.
3

MR. BURSEY: So very few of the 11,000 reservoirs have
4

been monitored?
e 5

h DR. ALEXANDER: I can't give you any significance of

5 6
g that, you are saying only 45 of them--only--had there been a

$ I

g significant event, you would not have needed an instrument to
j 8

e tell you that. It would have been widely felt and so on, and
d 9

y that I believe was not observed so that--so the fact that none
,

g 10 l
! | was observed means at least that if there were such events
j 11

3 associated with them, it would have to have been exceedingly
j 12

5 small. There is no e/eidence that there were.
j 13
* After all,.the instrumental record doesn'.t go back
g i4 . .

g too many years. There have been observational--instrumentally
2 15 -

E observed recordings recently,
j. 16
W MR. BURSEY: One of my contentions was that the

d 17

$ seismic activity should be monitored after filling the reservoir.
$ 18
~

g Now, the applicant has said that that is an event. You said on
19,

M page 7 that you felt that had been met adequately.
20 .

My original request was that it be monitored a year
21

after the facility. In that there has been above anticipated
22

I seismic events, I have reviewed my statement that I feel monitoring

|needstogoonatleastanothertwoyearsiftheactivitycontinues|
23 ,

24
indefinitely, do you take issue with that?s

25

t ALDERSON REPORTING COMPANY, INC.
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1 DR. ALEXANDER: Well, I will say simply that as stated
I .

. in my testimony, applicant has agreed to continue monitoring2

3 through 1982 and at that point, the results to that date will

4 be evaluated and so subsequent monitoring would be decided upon

a 5 with consultation with NRC and the findings to that point as

5

] 6 to whether further monitoring was to be warranted.

# '

& 7 MR. BURSEY: What would your advice be if we continue
3
| 8 to see above articipated levels of seismic activity, would you
d
d 9 advise the applicant to keep monitoring?
Y
h 10 MR. KNOTTS: I object, Your Honor. We have not yet

Ej 11 establ-ished on the record that we are seeing above anticipated

a
p 12 levels of seismic activity.
%
- 13 JUDGE GROSSMAN: Mr. Bursey, could you rephrase that

(

| 14 question?
$
2 15 MR. BURSEY: Yes, sir. I am frankly taken aback. It

5
g 16 is general knowledge and has been admitted in other proceedings
e

17 there have been events that have exceeded anticipated levels,

b 18 Now I think we are going to have to speak to that.

E
19 I will have to stop and go get the evidence I know I can produce"

$
20 but--

i

21 JUDGE GROSSMAN: I don't think you have established
|

22 any frame of reference, Mr. Bursey, and if you want to go ahead
,

(
23 and establish it, as to what you mean by anticipated levels, you

24 can go ahead and do it. There may be a simpler way--

25'I MR. BURSEY: I tried at one point. I asked if the

|
| ALDERSON REPORTING COMPANY. INC.
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1 gentlemen were familiar with early projections as to what

2 the anticipated levels were and I didn't get anywhere, but let

3 me try another line of questioning.
.

4 Dr. Alexander, did the seismicity af ter filling tihe

i 5 reservoir, did it exceed the projections that any of the

j 6, consultants that you are aware of--yourself or any of the
!-

E 7 panel--have made for seismic activity in the near area?

X

| 8 DR. ALEXANDER: To .ny knowledge, no one made a specific
d
n 9 projection as to what levels of induced activity could occur at
i

h 10 that site and there would be no basis to do that kind of,

Ej 11 any experience in that area.
*

( 12 MR. BURSEY: You mention on page 15 of your pre-filed!

5
,; 5 13 testimony that, "It is concluded that the cuase of the Charleston

,

m

] } 14 earthquake is still not known."

l $'
2 15 Then,. on page 16, you say, "it i's my opinion that there

*
'

$
j 16 is no observational evidence to indicate that an earthquake
w

q f 17 comparable to the 1886 event will reoccur in any location except

$'

$ 18 for the Charleston vicinity". If you don't know what caused it,

b
19 how can you be so sure it can't happen?

R
,

20 DR. ALEXANDER: As I indicated, we cannot be sure, we

21 have to evaluate the evidence that exists, and the U. S. Geological

22 Survey, as I noted in my testimony, has conducted for a number
(

23 of years now intensive investigation into that very question and

24 there's the--the question is still not totally resolved. However,.

; 1

L 25 ' if you will refer to Dr. Devine's statement in appendix E.of the-

| ALDERSON REPORTING COMPANY, INC.i
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'E 19 SER, you will find baOically thD camo conclucion cc I htva

reached here, is that there is no basis to move the Charleston
2

event any place other ''1an that area and in some areas to which

there has been occurring some activity.

JUDGE LENENBERGER: Excuse me, but I don't think I
g 5

9 heard you answer Mr. Bursey's question. I think I heard you
j 6

say that what you have said here agrees with what Dr. Devine
7

A says but it seems ta me Mr. Bursey asked a rather logical
| 8

j question; how can you conclude that nothing comparable to the
9

Y Charleston event will occur in this area on one page when on
g 10

! the following page you have said that the Charleston event is
g 11

8 not understood. I didn't really hear you answer that..

c 12
3 1

3 DR. ALEXANDER: Okay.
g 13
"

( JUDGE LENENBERGER: Let's leave Dr. Devine out of it
| 14

i

$ fo2- a moment.
2 15
w
" DR. ALEXANDER: L2t me tell you exactly what we did.
.

16j
# Because, first of all, the data investigations done by the
d 17

-

a
* U. S. Geological Survey were the primary basis for our evaluation
ti 18
_

E | on this question and basically there are three leading hypothesis
9" 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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1

| the site. In other words, we made the calculation assuming that

2.

the Charleston event could in fact occur anywhere within the

3
eastern region and cal'culated a mean return period for various

4
levels of acceleration, so we did not--we did consider the

|

h moving of Charleston about in this whole region, of course

3 6|
g j at each of these three hypothesis, and judgment as to whether
R 7

it should be kept in Charleston is indeed a judgment but it is;; ,

] 8l
based on some observational evidence that there are actived

d 9
y faults at depths in that particular area. There are true the
h 10
5 geolinic bodies which would concentrate stress there and so

j 11

m there is a set of cor.ditions there which are not present at

g 12 |
=

'

other sites to our knowledge in the eastern region and these

! 13
,

events in fact wouldnet..happensin'an:earthqsake'.in that'particularm ,

| 14
y area, and we did not have any basis to--nor is there any evidence

2 15

5 of such areas elsewhere,in the proximity of this site or elsewhere
'

14j
W on the east coast.
g 17

$ JUDGE LENENBERGER: Thank you.
5 18

% JUDGE GROSSMAN: Mr. Bursey.
"

19
k MR. BURSEY: Dr. Alexander, have you or any of your

20
panel examined the Wateree fault or its implications?

21
DR. ALEXANDER: I believe none of the present panel

22

( members did that, although the members I think before who helped
23 :

prepare this document did in fact look at the field evidence and
24

go into the field with Dr. Secor in that connection.,
,
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1

MR. BURSEY: And you stated in your earlier testimony

that significant efforts to locate the fault as it proceeds
3

towards the plant are being undertaken. Who is undertaking
( 4

those significant efforts and what all do they entail?
e 5

h DR. ALEXANDER: It is all spelled out in my testimony

3 0
g if you refer to that, and Dr. Donald Secor specifically if you
b 7
g in fact look at the whole section on Wateree Creek, page 16

| 8

e through 19; that spells out exactly what is known about that
d 9

!!i particular feature.

@ 10
i!! MR. BURSEY: And Dr. Secor is undertaking this
j 11

3 investigation for who?

( 12

g DR. ALEXANDER: The U. S. Geological Survey.

5 13.

l * MR. BURSEY: And have there been arrangements made *

| 14
'

between the applicant and the USGS that Dr. Secor's work, isg
2 15

$ he going to be ir.corporated into your seismic considerations?
j 16
d DR. ALEXANDER: It already has been, yes,~and will
6 17

s continue to be.
!5 18

{
19

MR. BURSEY: I am still a little uncomfortable feeling

k that over here on the one hand is a professor at the university
20

'

who is doing some work and you on the other hand saying that I
21

shouldn't worry, the plant--the applicant is going to be fully
22

( appraised of all developments, what is the link, what is the

'
establishment, rapport, between you anc' Dr. Secor?

24
DR. ALEXANDER: Number one, he is required to submit,'

25 f
!
i

l
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.

*

E 22 I' reports periodically. I don't know whether it is quarterly,
|

2 semi, or annually, but on one of those basis, he reports to ;

I

3 the U. S. Geological Survey his findings and we have received

4 copies of all those and members of the Dames & Moore corporation

5 have been partic'pating in the project, have gone into the fieldi

j 6| with him on several occasions and there is frequent contact
R
b 7 with Dr. Secor as to the course of his investigation, so there

| 8 is a cooperative basis on which we have learned in a very timely
d

[. way what he has found in that particular study.9

o

h
10*

MR. BURSEY: Are there any formal contracts or
: I

$ II agreements?
is

f II DR. ALEXANDER: I am not the person to answer that.

s '

( j 13., To my knowledge there is not but I am not the right person to
,

| 14 asi: that question. To my knowledge, he works only under contract
$
g 15 with the U. S. Geological Survey on this question.
m ,

i[ I0 MR. BURSEY: Can you venture a projection that on page
si

h 17 i 18 in your statement, "The fault has been traced northward to a

18 point approximately two kilometers southeast of Peak", and if

E I9
g you are familiar with where that is, that is not very many

20 kilometers from the plant, not very many at all. I would say

21 less than three miles, a mile and a half.

22
( DR. ALEXANDER: I believe it is eight kilometers.

23 MR. BURSEY: If the continuing field work shows that'

24 the fault does indeed proceed directly towards the plant, can

25
! you project what changes this can necessitate?

i 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 lo evidence anywhere where it has been mapped

5| and. identified that it is a capable fault. There is no evidencea

6

3 6 of any geologically recent movement on that feature and so even
R
R 7 if it were to be present at the site, it would not have a

| 8 safety implication.

d
d 9 JUDGE GROSSMAN: Excuse me. Mr. Knotts, could you

$
$ 10 tell me whether Dr. Secor is available for this hearing?

E
j 11 MR. KNOTTS: Dr. Secor is not under our control but
3

{ 12 we have a gentleman available from:. Dames &; Moore who are

3
g 13 intimately, familiar with.Dr. Secor's work.
a.

| 14 JUDGE GROSSMAN: I, notice what seems to be very
*

$
2 15 unusual in this testimony on page 18 that Dr. Alexander has
$
j 16 reviewed the findings of Dr. Secor and has reached certain
w

d 17 conclusions and, you know there is no way of telling what the
$
$ 18 basis for those conclusions are, whether Dr. Secor also holds
-

0
19 with those conclusions and, of course, we have some leeway as

20 far as hearsay goes, but I don't know how critical the testimony

21 is in the first instance but we would like to know whether we

22 would have an oppettanity to talk to Dr. Secor.
<

23 MR. KNOTTS: If the Board wishes to call Dr. Secor as
!
,

24 their witness, I assume the Board can do that but we have available

'

25 a gentleman from Dames & Moore who are under contract to us.

I
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1 JUDGE GROSSMAN: Could they do any better than Dr.

2' Alexander than just saying that they believe that Dr. Secor

3 believes something or they believe from what they have seen of-

'

4 Dr. Secor's work--in other words, I don't know, is that anymore

e 5 helpful than having a statement made by Dr. Alexander as to what

h
] 6 his conclusions are of Dr. Secor's work.

|R
d 7 MR. KNOTTS: I don't know what the source of the Board's
N

| 8 concern may be. It is pretty standard practice for somebody
d
d 9 doing field work to report their conclusions to somebody for
i |

h 10 analysis, but I will be happy to put the gentleman from Dames

$
j 11 ' & Moore who have actually accompanied Dr. Secor in the field on
3

j 12 , the stand.
, ,

=

- | 13 JUDGE GROSSMAN: Well, maybe it would be preferable
( = .

| 14 if we had the same work befor'e us that Dr. Alexander looked at
$
2 15 in order to arrive at his conclusions. What type of materials
$
j 16 did pu look at?

|d

6 17 ' DR. ALEXANDER: His written reports to the Geological
W

b 18 Survey.
c
"

19 JUDGE GROSSMAN: Had the staff intended to. offer those
R

20 reporcs, Mr. Goldberg?

21 MR. GOLDBERG: No.

22 JUDGE GROSSMAN: Isn't the USGS working along with the
(

23 staff in this case?

24 MR. GOLDBERG: The U. S. G. S. Letter Report is on the--

x
25 the USGS studies of the Charleston earthquake, which comprise ,

1
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1 Appendix E to the SER--we don't have any other documentary .

2 testimony we would offer on behalf of the USGS.

3 JUDGE GROwSMAN: In other words, you are restricting

( 4 their role to the Charleston earchquake and not to the Wateree

a 5 Creek--

h
j 6 MR. GOLDBERG: Right.

2 7|
"

JUDGE LENENBERGER: Mr. Knotts, you said in response

Nj 8 to discussion with the Chairman that you didn't understand what--

d
d 9 quite what the Board's concern is here.

$
$ 10 MR. KNOTTS: That's right.
E

h 11 JUDGE LENENBERG"R: Quite simply stated, it is this,
3

y 12 we have testimony that asys that there is a gentleman out there
=

| 13 trying to see how far the Wateree Creek fault goec and'what it
( m

| 14 looks like and he has done some work but his work isn't complete

$
2 15 and the person on the panel that is relaying this to us says

'

5
j 16 he is pretty sure that things aren't so bad but he isn't Dr.
w

d 17 i Secor and he hasn't seen, nor has anybody seen the final results
$ |
$ 18 of Dr. Secor's work, so I think it is very easy to see how the
-

E
19 Board could have a concern here. That is an area of ignorance,

X
20 if you will, and perhaps on further questioning, Dr. Alexander

21 can dispel some of this ignorance--I don't want to get into

22 Board questions right now, but this leaves,and I will say this

(
23 , for Mr. Goldberg's benefit, also, this leaves the Board with

!

24 a feeling of a large area of uncertainty. Dr. Alexander has

25 | expressed the opinion, for example, that even at the Wateree Creek
,

|
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1

fault, getting close to the site, there is nothing to indicate
2

that it is capable.-
3

Well, now, the Board is not at all certain that7

4
Part 100 criteria with respect to capability of faults are

= 5

$ | completely applicable in the region where there is a large

$ 0
g reservoir just been filled. Capable faults refer to tectonic
2 7
g things that . generally aren't mixed up with ?.*eservoirs in Part

.

j 8

e | 100, so I think you gentlemen can see sort of the nature of
d 9 .

$ the Board's concerns here.
g 10

$ MR. KNOTTS: Judge Li.nenberger, I can see what you
j 11

3 are saying. I will point out t Judge Lenenberger that we
j 12 .

g filed are designation of witnesses acd our pre-filed testimony

( g 13 | -

on May 28th. H'ad we known in advance that the. Board desired* '
,

| 14
y physically to interrogate Dr. Secor we might have been able to
2 15

$ make some arrangements to get Dr. Secor here. I am afraid the
y 16 !

| best I can do at the moment is offer the gentleman from Dames'A

6 17 i
$ & Moore and we will make inquiries as to the whereabouts of
M 18

{
19

Dr. Secor.

k MR. GOLDBERG: We will have a geologist on the panel
20 *

who will answer your questions on the Wateree Creek fault.
21

JUDGE LENENBERGER: Okay.
21f

k MR. BURSEY: Judge Grossman and Judge Lenenberger, I
23 ,

am not sure the difficult in calling Dr. Secor. He lives in
24

| my neighborhood. He works at the university and he has been'

25 |
unwilling to talk to me about t'steree fault, he has stated his

I - ALDERSON REPCRTING COMPANY. INC.
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1 unwillingness to talk to me about it. One of his graduate
|

2 students who was with him when they uncovered the fault and

3 worked with him on it expressed to me a sense of alarm. I

'

4 don't see why the applicant is unwilling to make a phone call

o 5 to someone locally if they are relying on this man's judgment
5

3 6 and unwilling to present him.

7 JUDGE GROSSMAN: I am surprised. The NRC staff

3
| 8 has expressed concern on page 2-39 of it ;ER, with regard

d
d 9 to the Wateree Creek fault, and has indicated that it c6nsiders
i

h 10 it prudent for the applicant to continue to monitor the ongoing
3j 11 mapping of the Wateree Creek fault, but nevertheless is not
3

12 concerned enough to review the investigatory materials of Dr.

13 Secor or to present him as a witness, Mr. Goldberg.

| 14 MR. GOLDBERG: We are reviewing his materials. We

$
2 15 also conclude that we dc not believe that that fault represents -

$
g 16 a hazard to the site and will have a staff geologist to
e
p 17 j substantiate that position. I can advised we are receiving

U
M 18 correspondence from Dr. Secor and will continue to review it

E
19 in the spirit,..whenuwe..madeJ that. comment:.

R
20 JUDGE GROSSMAN: Have you investigated to see if Dr..

21 Secor is also available?

22 MR. GOLDBERG: I have not.
(

23 JUDGE GROSSMAN: Could you do that, Mr. Goldberg?
;

24 Well, let me ask you what the nature is of the

testimony that will be presented by your witness with regard25
|>
1

I
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1 to Dr. Secor's work; will the witness for one thing have all

2 the investigatory materials available that Dr. Secor has -

3 presented to the USGS?

4 MR. GOLDBERG: May I confer with'the witness?#

e 5 JUDGE GROSSMAN: Certainly.

@ 6 (Brief pause.)
~
n
R., 7 JUDGE GROSSMAN: Why don't we take a ten-minute recess?

M

| 8 (Short recess.)
d
o 9

$
1: 10
% -

f 11 '
*

y 12

3. 13g,

s ia

h 14
*

=
2 15
4
g 16
s
6 17

:
Ci 18
_

E
19

X

20 .

21

22
(

23 ,

24

25
:
,
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Flpw 1 JUDGE GROSSMAN: Mr. Goldberg?

|
2 MR. GOLDBERG: It's my understanding that Mr. Knotts I

\

3 has something to report about Dr. Secor's availability.
'

4 MR. KNOTTS: It's my understanding, Mr. Chairman, that

e 5 Dr. Secor, as of about ten minutes ago, thought he could be over
h
j 6| here in about twenty minutes, so I assume that means he will be
R .

d 7 here in about ten minutes from now.
M

| 8 JUDGE GROSSMAN: And he will come now if we request it?
d
d 9 He's on his way anyway?
i

h 10 MR. KNOTTS: That's correct.
!
j l1 JUDGE GROSSMAN: Fine.
D
g 12 Mr. Bursey, are you prepared to examine him when he

S
g g 13 comes? I would hope so.
' o.

| 14 MR. BURSEY: * You bet.
$

{ 15 JUDGd GROSSMAN: You may proceed with this panel.
a:

y 16 MR. BURSEY: Dr. Alexander, you mentioned in your testi-
ai

6 17 many that there had been an event that at a' location at an
s
} 18 accelerometer exceeded at the surface the .15 figure that the --
E

19 the .10 figure that was a safe shutdown. Can you be more

20 specific as to where that accelerometer was and how far the

21 epicenter of that event was from the facility?
22 DR. ALEXANDER: Which of those do you want me to answer

*(
23 first?

I
24 MR. BURSEY: Both.

23 DR. ALEXANDER: Will you restate it?

ALDERSON REPORTING COMPANY, INC.,
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F2pw I , MR . BURSEY: Where was the epicenter of that event? -

2 DR. ALEXANDER: It was approximately one kilometer from

3 the dam site itself, Monticello Reservoir dam.

!-

4 MR. BURSEY: And you're saying that -- what was the

= 5 magnitude-~of that event?

@ 6 DR. ALEXANDER: The estimate was M 2.8.n
57

$ 7 JUDGE GROSSMAN: Excuse me. Mr. Hursey, I just want to
X

| 8 clarify this for the record. I believe the witness answered and
d
:i 9 accepted everything that you had prefaced your question with as
$ -

g 10 to the values, and I believe the record would indicate that those
E
j 11 were not the correct values. He merely answered as to where the
3

( 12 lcication was, the epicenter of the event, but he did not, as I

13 understand it, accept your G values as postulated. Is that
,

| 14 correct, sir?
$
2 15 DR. AT NANDER: That's correct.
$
j 16 MR. BURSEY: Would you state the G values then, as you
e
!;[ 17 I accept them, that are in place compared to the event?
!
{ 18 DR. ALEXANDER: The safe shutdown earthquake acceleratior t

E
19

1
for this site are .15 G on hard rock and .25 G on soil type

20 foundations .

21 MR. BURSEY: And so this event that was a 2.8 magnitude,

,

22 what was the ground acceleration value 'for that?
(.

23 DR. AT.n ANDER: On the soil site, which is where the

24 instrument is situated, it was approximately .2, approaching .23

25 to .25 G.
f
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F3pw 1 MR. BURSEY: So it was very -- 1

l
|

2 DR. ALEXANDER: Excuse me, and that was for an

i

3 extremely short duration of time'that it reached that kind of

4 a value, .06 seconds.

5 MR. BURSEY: But it was close to the Applicant's=

5

] 6 projected safe shutdown ground acceleration factor?

R '

{ 7 DR. ALEXANDER: ?or a soil location, that's correct.

2
| 8 MR. BURSEY: In preparation of your pre-filed testimony,

d
d 9 other than Dr. Secor, what other material did you draw from

- Y
g 10 others that you did not yourself prepare?
E '

| 11 DR.. ALEXANDER: With regard to which question?
m

g 12 j MR. BURSEY: The pre-filed testimony that is -- (Pausel

13 it's the pre-filed testimony.
,

'

| 14 DR. ALEXANUER: But what part of my testimony are you
t
2 15 querying with regard to whom I consulted?
$
j 16 MR. BURSEY: Well all of it. We can start at the
A

g 17 beginning, but I've determined that with Dr. Secor it has been
$
$ 18 fairly second hand and now I'd like to go back to the beginning
.

E

R
of it and determine what else has been performed by you or by19

20 others.

21 DR. ALEXANDER: As I indicated, this report, Exhibit 1,

22 was prepared under my general supervision. The members of this.

(
23 panel and members of the Dames & Moore Corporation assisted in

24 preparing this and indeed did intensive work on individual parts
25 of it. So I was a participant in each part of the whole study as7
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F4pw 1, presented here, but others assisted in individual parts and I
|

2 believe the principal individuals who did participate are either'

*
1

3 members of this panel or are here in the audience, with the j

4 exception of Dr. Secor himself, whose reports we have relied upon.

= 5 MR. BURSEY: So then you're saying that other than Dr.
5

3 6 Secor, there is nothing contained in your pre-filed testimony

R
R 7 that was drawn from an outside source, it was either prepared by

aj 8 the panel or by other consultants for the Applicant.

d
c 9 DR. ALEXANDER: We looked at all available literature,
i i

h 10 and that would include, for example, the V. S. Geological Survey's

!
j 11 work in Charleston, so we have included as part of our synthesis
3

g 12 and evaluation here, the available published record in each of
-

S
g 13 the issues to the axtent that we have available information.
m .

| 14 So in that sense, we have used sources that exist in the literature.

E
2 15 So far as preparation of the written document itself, members of
$
j 16 this panel and myself plus peopic from Dames & Moore prepared the
e

i 17 entire document as you see it here.
w

h 18 MR. EURSEY: Can you or anyone else on the panel speak
l=

19 to the seismic design of the dam at Lake Monticello that you --
R

20 was the dam at Lake Monticello the one that you just referred to

21 as being one kilometer from the epicenter of the 2.8 magnitude

22 event?

(
23 DR.. ALEXANDER: Yes.

24 MR. BURSEY: Would you speak to the' seismic design

25 factors of the dam itself?

|
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F5pw 1 DR. ALEXANDER: I am not myself qualified to speak to

2 that question.

3 MR. KNOTTN: Mr. Chairman, I have a question regarding
'

4 the relevance of the inquiry into the seismic design of the dam.
= 5 The dam is not before us for licensing.
h
j 6 MR. BURSEY: Lake Monticello is referred to by the
R
E 7 Applicant as the ultimate heat sink for the facility and I feel

) 8 that if there has been an event out there, as Dr. Alexander has
d
q 9 stated, that did indeed reach what is considered the safe shutdown
z

h 10 | factor for the plant, our concerns can't be limited or erased by
8
$ 11 the fact that that is a soil movement a kilometer away from the
D

| 12 facility. I'm concerned and I think it's relevant.
5

f 5 13 MR. KNOTTS: ,The application yill show, Mr. Chairman,m
.

| 14 and the record for the agency, that the Applicant has provided a
a
g 15 surface water pond, which is the emergency source of cooling water
u

d 16 and which of course is designed to the seismic standards and we
e

d 17 hava a gentleman in the audience who can address that issue.
$
$ 18 JUDGE GROSSMAN: I believe, Mr. Bursey, in an attempt
h

19
$

to connect up his concerns, I will allow that now. No harm done
.20 if he can't'later on. You may proceed on that line, Mr. Bursey.
21 MR. BURSEY: Is there anyone on the panel that can
22 speak to the impact of the event that we previously mentioned or

(.
23 | anything exceeding that on the Monticello Dam or any other
24 bnpoundment?

s

25- DR. /LEXANDER: As I indicated, I cannot speak to that, as
;
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1

|

F6pw I an authority on the design of dams. I can only remark that to
'

2 my knowledge no earthquake in the Tectonic Zones has caused the

3 failure of a dam, including, for example, the 1971 San Fernando
J

4 earthquake, which was much larger than anything we've been discuss:.n
= 5 here, it was a six and a quarter event right beneath the dam and
5

] 6 it was an earthen dam, whose ~ design characteristics I'm not

k7 aware of, but this was built more recently by .the Corps of
X

] 8 Engineers, to my understanding. Beyond that, I have no basis to
d
9 9 answer your question.

4 z

h 10 MR. BURSEY: Did the Applicant conclude, was it yourZ
_
~

j 11 conclusion, Dr. Alexander, that the, I_believe it's the rebound of
m

j 12 the filling of the reservoir and that you anticipate that period
5

'

3 13 has passed? *

'

14 DR. ALEXANDER: The' effects of the reservoir filling,y
-

15 according to the observations available'to us over the past three
g' 16 years suggest that that indeed is the case, that apart from thee

i 17 response initially to the filling, which the induced activity
N
5 18 | began to occur and contip ted to occur until it reached its present,

E
19

R limits both laterally and with depth, that took place over the
20 first few months. Since that time there has been no further
21 expansion of the region and the overall level of activity on the
22 average has steadily declined and continues to do so.,

|(.
23 MR. KNOTTS: Mr. Chairman, when we get to an appropriate
24 place, Dr. Secor I am told is now in the room. He has ans
25 ,

i appointment at 4 o' clock and if the Board has questions for.him or
|

|
'
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F7pw 1 Mr. Bursey.does, perhaps he could be brought up now.

2 JUDGE GROSSMAN: Yes, I think that would be appropriate.

3 Dr. Secor, would you come forward?
,

e 4 Dr. Talwani, since you're the last one there, will you
e 5 please relinquish your seat?
h
{ 6 Dr. Secor, please remain standing and raise your
R
d 7 right hand.
A

| 8 Whereupon,
d '

d 9 DONALD TERRY SECOR, JR.
i

h 10 was called as a witness by and on behalf of the Applicant, and
8
j 11 having been first duly sworn, was examined and testified as
u

( 12 follows:
~

- -
4
y 13 JUDGZ GROSSMAN: Could you state your full name and

,

| 14 address, sir?
.

-

$
2 15 THE WITNESS: Donald Terry Secor, Jr., Route 1, Box
s
y 16 251, Newberry, South Carolana.
A

6 17 | JUDGE GROSSMAN: Mr. Bursey, do you want to proceed
/
{ 18 with Dr. Secor?
E

19 MR..BURSEY: Yes, thank you.
X

20 CROSS EXAMINATION
I

|21 BY MR.. BURSEY:
)

22 Q, Dr. Secor, did you examine the documents that South
(~

23 ; Carolina Electric & Gas is attempting to put into evidence here
24 that cites you and your studies of the Wateree Creek Fault?

\ 25 A. I just examined it briefly prior to coming to this

ALDERSON REPORTING COMPANY, INC. ,
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F8pw I meeting.
|

2 0 Have you been~ previously in communication with SCE&G?
,

3 A Yes.

4 G And they worked with you in preparation of this -

a 5 document?
5

] 6 MR. KNOTTS: What document is being referred to, Mr. --

R
d 7 MR. BURSEY: I':n referring to the documenc that is Dr.

M

| 8 Alexander's pre-filed testimony on page 16 where it begins
d
d 9 " Evaluation - Wateree Creek Fault".
i

h 10 A No, they did not ork with me in preparing this statement.

E
j 11 I hadn't seen it until I came here.
U

:j 12 BY MR. BURSEY:

s
[- g 13 0 There are come conclusions that they have drawn, I'll

a .

| 14 . quote Dr. Alexander: "I have reviewed the findings by Dr. Secor
$
g 15 to date and have reached the following conclusions:
o
y 16 " (1) Substantial evidence exists indicating the
w

N 17 | presence of the Wateree Creek Fault in the Chapin quadrangle as
$

{ 18 presently mapped by Dr. Secor. The fault has been traced north-
c

19' ward to a point approximately two kilometers southeast of Peak,
"

X
20 South Carolina." Is that so far correct?

21 A Yes.

22 % " Progress of the field work to date has not provided
i

23 ; any observational evidence ~of northward continuation of the

24 fault...."
x

25 I MR. KNOTTS: Excuse me, gentlemen. As a courtesy to

ALDERSON REPORTING COMPANY, INC.
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F9pw 1 the witness, I will provide him with a copy of what is being j

2 read from.

3 ' Otc. Knotts hands a document to the witness. ).
!

4 A Everything you've said so far is correct.

= 5 BY MR..BURSEY:
h
j 6 g And is the field work -- where does the field work
R
R 7 stand now?
M
j 8 A Right now we've basically completed mapping the Chapin
d
q 9 and Little Mountain quadrangles and this summer we're working on
2

h 10 Monticello and Pomaria.
$
$ 11 4 You have begun on the ~ east Broad?

.

O
g 12 p A Yes. *

b
( g 13 4 Do you have any findings that you think would be of,

a

| 14 concern to the Board?
$

15 A I don't believe so. We have not found any evidence

y 16 of the Wateree Creek Fault nor the location right southeast of
e
g 17 Peak that you referred to, so we have no evidence that it extends
E
$ 18 north into the Monticello quadrangle at present, and we've covered
E 19' a good bit of that ground already and it doesn't seem to be there.

20 0 Dr. Alexander theoretically projects that if the Fault

21 were to continue on towards the plant, that there is no evidence
22 that it would have any negative seismic impact on the facility.
23 Are you prepared to conclude that now?

,

24 A That's outside my area of expertise really.(

25 ! O Can you make any observations as to the potential

ALDERSON REPORTING COMPANY,INC.
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F10pw I capability of this Fault? |

2 A We have recently determined that a diabased dike,

3 probably of Jurassic Age, intrudes across the fault in the southern

4 part of the Chapin quadrangle, completely across the fault zone,

= 5 and to me that means that the fault hasn't moved since that time,

5
g 6f which is roughly laa million . years. So it looks like the fault

'
R
& 7| has been dead for a long time.

M |

| 8 G Have you mada any arrangements with SCE&G to procure

d
d 9 the data that you develop as your investigation continues into the

i i

h 10 fault?
Ej 11 A I am more or less obligated to file reports with the
3

g 12 U. S. Geological Survey periodically and these reports can be

5
5 13 obtained by anyone through the U. S. Geological Survey. I-have
m

| 14 in the past provided the Electric Company with one copy of these

$
2 15 reports, as I file them with the U. S. Geological Survey.
U

j 16 G But there have been in the past no arrangements between
w

g 17 you and them and there are none for the future?
$
$ 18 A That's correct.
-

E
19 MR. BURSEY: Mr. Grossman, that's all I have right now

R
20 for Dr. Secor.

21 JUDGE GROSSMAN: Does anyone have any further questions?

22 Mr. Knotts?
s

23 MR. KNOTTS: Dr. Secor, would you mind telling us for the

24 record a little bit about your educational .b'ackground? Where

25 did you attend college?

ALDERSON PEPORTING COMPANY, INC. |,
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Filpw 'I * THE WITNESS: Yes, I have a degree in civil engineering

2 from Cornell, under-graduate degree, a Masters Degree in geology

3 from Cornell and a Ph.D. in geology from Stanford.

4 MR. KNOTTS: And,does your work experience normally

5 take you into the area of mapping faults or possible faults?

3 0 THE WITNESS: Yes,
ig

4 7
j MR. KNOTTS: Thank you. No further questions.

8 JUDGE GROSSMAN: Mr. Goldberg?
d
* 9~. ! MR. GOLDBERG: No questions.

10 JUDGE GROSSMAN: Mr. Wilson?
I
) II MR. WILSON: Just briefly, Mr. Chairman, maybe In -

g 12 missed something, I was out just a moment on the phone.
s
g 13

Dr. Secot, on the' conclusions that Mr. Bursey asked
'

,

| 14 you about on page 18 of Dr. Alexander's pre-filed testimony,
n

15 based on your investigation and having reviewed these conclusions,
j 16 did you concur or dispute any of those individually or collect-e

h
17

. tvely?

* 18 THE WITNESS: No, what he states here seems to have.,

E I9
g been derived from my first technical report to the U. S.Geologica]

20 Survey and I still feel that that's accurate.

21 MR. WILSON: So they are correct derivations?

22 THE WITNESS: That's right, yes, they are.

23 MR. WILSON: Thank you, that's all I had, Mr. Chairman.
I

24 ' Thank you.

25| JUDGE LINENBERGER: Dr. Secor, do we understand correctly
i

|
| ALDERSON REPORTING COMPANY, INC. i
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F12pw I that your field of expertise and your involvement in these present

2 studies ~ have to do with the geology of the area and not to do with,

3 the seismological implications of that -- of those geological

4 findings? Is that c6rrect or not?

5 THE WITNESS: That's basically correct, yes.

| 6 JUDGE LINENBERGER: All right, sir. Now you then have i

7 not, yourself, made any -- drawn any conclusions about, or have
X
j 8 you, about the capability of the Wateree Creek Fault. I know,

d
-@ 9 you spoke about the diabase dike intrusion that was observed and
*

h 10 indicated no movement something of the order of a million years
.

:
$ II or greater. Do you have any further conclusions about capability
Ls

( 12 or lack of capability of chis fault other than tha observation 7
#

5
i3 13 THE WITNESS: There are some places whers capabilitya

| 14 and, geology come together and one of them is an issue that looks
$ -

15 like it's an old fault, as I stated previously. Also, if a fault
'

16d is going to be reactivated, it should have an crientation that's
vi

g 17 - a certain orientation with respect to the stress field in the;

U

{ 18 rock, if it's, going to be reactivated. And I have looked at the
E

19
X

stresses that have been derived from geophysical information
4

20 and it doesn't look like the attitude of the Wateree Creek Fault
21 is particularly favorable for reactivation.,

22 JUDGE LINENBERGER: In terms of stress orientation?;

23 THE WITNESS: That's correct.

24 JUDGE LINENBERGER: All righti, sir. Let's stick with
4

25 this dike intrusion for just a moment. I'm not quite sure how to

| ALDERSON REPORTING COMPANY, INC.
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F13pw I ask this, but somewhat naively let me ask how does the extent of,

2 the dike intrusion into the fault compare with the, let's say,

3 the overall length of the fault? Is the dike intrusion something

4 that could permit the fault to break up and behave subsequently

a 5 perhaps as two segments of fault?
h
j 6 THE WITNESS: The dike itself is a relatively thin
R
& 7 sheet of rock, only a few tens of fect th5.ck. It's strength is
Mj 8 miniscule, so it doesn't act as a pin which prevents the fault
d
& 9 from slipping at all. The only significance of the dike is that
z

h 10 it hasn't.been misplaced by the fault and therefore it tells you
!
j 11 that the fault is older than the age of the dike.
*

I 12 , JUDGE LINENBERGER: All right. Perhaps another way to

5
5 13 ask my question, does the dike extend -- is the extent of the
:n

| 14 dike comparable to the extent of the fault?
u

15 THE WITNESS: Their lengths are of the same order, yes.

j 16 JUDGE LICEMBERGER: Same order.
vs

ti 17 THE WITNESS: Roughly ten kilometers.
$
!E 18 JUDGE LINENBERGER: All right, sir. And the stress

E
19 pattern orientation that you were referring to that you said is

20 not consistent with reactivation of this fault, has that stress,

21 patt.crn been observed along the whole length of the fault?

22 THE WITNESS: No, the stress data that I'm familiar

23 , with comes from around Monticello Reservoir and the fault is
24 south of the reservoir, so they're in different places really.
25 JUDGE LINENBERGER: So it's in the area of the reservoir

ALDERSON REPORTING COMPANY. INC.
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F14pw 1 that the stress orientation is, if you will, in a direction that
2 ; would not be consistent with fault activation?
3 ?HE WITNEJS: Yes.

4 JUDGE LINENBERGER: Will you say a lit:le bit more, sir,!
= 5

h
about what is left to be done in your study? I gather it is

j 6 still goirg on, and what constitutes -- where were your
I-

k7 objectives an1 what will constitute completion of it and what's
d'

] 8 left to be done? That's three questions there.
d
n 9 THE WITNESS:
N

Basically I'm interested in the geology
h 10 of the Piedmont Province in South Caroline and so I'll probably
b :

j 11 be doing geology here for the rest of my life. But as far ast

y 12 this project goes, I am in the second year of funding from the
5
g 13 U. S. Geological Survey and the objectives this year are toa *\

| 14 finish the mdpping of the Monticello and Pomaria quadrangles and
$
2 15
$ to complete fracture studies and some geophysical measurements
j 16 that we're making in these areas.
s
6 17 '
$ I have a. proposal that has been submitted to the U. S.
$ 18

Geological Survey for a third year of work to study tha northern
E

19
R extension and the southern extension of the Nateree Creek Fault.

20 In particular, if we can trace the Wateree Creek Fault south |

21
to the vicinity of Lake Murray where there are some coastal plain

21
deposits, we would have still another geological way of pinning

I

23 | down it's age. So I have requested a third year of funding, but
'

|

24 '
I haven't heard officially whether tha.t's. going to be awarded or

25| not.
i

.
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| F15pw 1 JUDGE LINENBERGER: Well finally then, as to the

2 portion of your ongoing program that is left to be done, 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

a 5 the geological nature of the proposed Summer plant site, per se,

k
j 6 or is it getting away from the site now?

R
d 7 THE WITNESS: We're getting away from the site basically.
K
j 8 We're doing the geology in the critical place right now and as
d
d 9 timo goes on we'll be working farther and farther away from the site.
i

h 10 JUDGE LINENBERGER: So, so far as efforts that you are
3

| 11 doing or have to do.that impact the site itself, when teill those
U

g 12 be available for USGS?

s
= 13 THE WITNESS: The 'results of this summer's work will,

E-

|~14 be written up and submitted to the USGS' in the ' fall, October-
Y -

2 15 November. -

U
y 16 JUDGE LINENBERGER: I'm going to ask you for a profess-
e
g 17 ional opinion her'e. From what you have done to -date and the kinds
s
5 18 of things you anticipate doing that could have an impact on the
=
k
- 19 site because of the prnrimity of your efforts, are there any
R

20 areas of unknowns that cause you personally to have reservations

21 about the Nateree Creek Fault upsetting the conclusions of the

22 USGS.and the NRC staff so far about this site?
(

23 THE WITNESS: No. I have personal reservations about I

24 whether facilities of this scrt should be built, but I don't
-x

25f feel like geology is the' limiting factor.

I
t
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F16pw 1 J0DGE LINENBERGER: All right, sir. I think we hear

2 you and I thank you very much for your candor. That's all I have.

3 JUDGE GROSSMAN: Dr. Secor, the stress orientation that

4 you mentioned, was-that based on observations from the two

a 5 boreholes that the USGS has made in that area?

$ 0| THE WITNESS: Yes, that's mainly it, plus the first
E
$ 7| motion data from the seismic studies that Dr. Talwani has made.
A
j 8 JUDGE GROSSMAN: How far is the nearest borehole to the
d
d 9
Z, fault that you have so far mapped, to the extent that you have

10 mapped it?
=
@ II THE WITNESS: The nearest point on the fault is I guess
is

f I2 about two kilometers southeast of Peak and I don't recall exactly
3

135 the distance from Peak up to where the boreholes were, several,
a-

| 14 kilometers but I don't know exactly.
E

15 JUDGE GROSSMAN: It seems to me from some of the things

ai[ 16 that I've read that there have been suggestions made that from
vi

f I7 the nature of the materials in the boreholes, one could only
18 learn the l'ocal stress conditions, that is for a very confined

E I9 area. Is that your understanding too?.g

20 THE WITNESS: Yes, the stresses that have been measured

2I are applicable to the vicinity of the reservoir since the

22 fault is not present there, at least we haven't found it, we

23 don't know what the stresses' are like'around the fault down in
| 1

24j the Chapin area where it has been mapped.
! (

5
| JUDGE GROSSMAN: So you really can't project the stress

.. |
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F17pw 1 j conditions from the bore holes to the fault itself,.is that so?
I

2 i THE WITNESS: That's true.

3 JUDGE GROSSMAN: Now even though this isn't your area,

4 you must be aware of the fact that there has been reservoir

a 5 induced seismicity as a result of the Monticello Reservoir.

@ 6 THE WITNESS: Yes.
'

R
7 JUDGE GROSSMAN: Have you any opinion as to whether that

8 seismicity is related at all to the Wateree Creek Fault?
d
C 9 THE WITNESS: I don't think it is, because the Wateree
s
g 10 Creek Fault doesn't seem to occur in the place where the seismic
=
j 11 activity is.
m

| 12 JUDGE GROSSMAN: I have no further questions.
5
5 13 JUDGE HOOPER: Professor Secor, can I ask you just two+ u

| 14 questions, and both of them come from a little bit of information,
$

15 perhaps not enough. One concerns this matter of lineations
d 16 that continue on from the fault, I believa north. I believe
as

6 17 there s some sort of creek bed lineation, is that correct, sir?r

U

E{
19

18 The basis for speculating that the fault goes on farther north.
'

THE WITNESS: I've heard those speculations, yes.R

20 JUDGE HOOPER: They're not yours then?

21 THE WITNESS: No.

22 JUDGE HOOPER: Then you have, as far as what you can

23 | say right now is that you're not convinced that these lineations
24 have 'any relation to. the continuation of the fault?
25 THE WITNESS: I'm not convinced. I've walked the creek

l ALDERSON REPORTING COMPANY, INC.
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F18pw 1 in question and I have not found any evidence of faulting in it.

2 JUDGE HOOPER: Concerning the Chairman's last question,

3 and I realize that you' re not an expert in this area, but. I

I4 would appreciate your general opinion, is there any possibility

5 of an interaction betwr.en a non-capable fault in the geological=

5

3 6| sense and reservoir induced seismicity, is there any possibility
'R

d 7| of this interaction for an old fault and reservoir induced-

3
'

] 8 seismicity, not necessarily, but is it possible for there to be
d i

d 9 some amplification along a fault line?
z,

h 10 ! THE WITNESS: If you regard a capable fault as being --
'

] 11 a fault that's not capable as one that's been inactive for a
m

( 12 certain period of time --

5
i g 13 JUDGE HOOPER: That's what I'm saying, that's correct.
' a .

! 14 THE WITNESS: T hen I wauld say that a fault that
5

15 wasn't capable, in other words, hadn't moved for certain periods

j 16 of time, still might be reactivated by a reservoir if it happen ~ed
s
d 17 to be in an orientation with respect to the stresses that were
$
$ 18 favorable.
-

E
19 JUDGE HOOPER: I understand that some of the largest

R
20 magnitude earthquakes that are reservoir induced.have been along

21 old, fault lines and that is the reason I'm just asking this

22 question. So I guess to paraphrase your answer, it would be
1

23 possible, not necessarily probable, but possible that the Wateree

24 Creek Fault could in some way amplify, not ne'cessarily amplify,
(

25 but could transmit some of the shaking from a reservoir induced '

ALDERSON REPORTING COMPANY,INC.
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F19pw I. quake.
I

2 THE WITNESS: I guess that's possible, yes.

3 JUDGE HOOPER: Thank you. -

4 JUDGE GROSSMAN: Any further questions?

e 5 MR..KNOTTS: I have some recross if I may.

3 6j JUDGE GROSSMAN: Yes, certainly.
.g

7 MR. KNOTTS: Dr. Secor, in response to Dr. Hooper's

] 8 last question you indicated it was possible that there might be
d
ci 9 some reactivation of the old fault as a result of reservoir
i
2
e 10 induced seismicity. I thought I heard you indicate earlier that
E
$ 11 the stress fiel'd in the vicinity of the reservoir was not conducive
D

I 12 to that. Could you explain or confirm?
5
j 13 THE WITNESS: All right. I believe that the stress

( e ,
. .

| 14
'

measurements th't have been made in the: vicinity of the reservoira
$

15 indicate that the greatest principal stress is horizontal and

g' 16 the least stress is vertical. These are the conditions that,

d
i

d 17 ! lead to thrust faulting. And thrust faults have inclinations
$
lii 18 that are generally about 30_ degrees, they are moderately inclined._

E
19 Wateree Creed Fault is practically vertical, so its dip is wrong
20 for it to be reactivated as a thrust fault,

t

21 MR. KNOTTS: Thanks very much.

22 JUDGE GROSSMAN: But does it appear to be a dip slip
23 |

'

fault or a reverse dip fault?,

24 THE WITNESS: Its dip is about 8G degrees'on the,

\
'

25 average and the' net slip would be'such that it would be a reverse

ALDERSON REPORTING COMPANY. INC.
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F2,0pw fault.

2 JUDGE GROSSMAN: I see, but nevertheless it does exhibit

3 vertical --

<

4 THE WITNESS: Nearly vertical, yes.
1

5 JUDGE GROSSMAN: Thank you, we have no further questins.=

5
3 6! Thank you verf much for joining us, Dr. Secor.
R
R 7 Witness excused.).
b'

*

| 8 JUDGE GROSSMAN: I think at this time we promised the
a 1
d 9' limited appearance presenters that they could offer their

,

$
$ 10 statements and we would like it if the panel would relinquish
$
j 11 their seats for just awhile and hear these statements, though we
is

( 12 are definitely not excusing you.
-

S
5 13 .(Panel steps down.1,

m j -

| 14 I JUDGE GROSSMAN: We do have nine' names. I just* thought
u
2 15 I would let the parties know what to erpect.
#
j 16 MR. KNOTTS: I'm sorry?
*

6 17 i JUDGE GROSSMAN: Nine.
M
x .

M 18 MR. BURSEY: Judge Grossman, are we going to go back to
5
$ 19 the seismic considerations this afternoon?
M

20 JUDGE GROSSMAN: Yes, as soon as this is concluded. I

21 don' t know how much time, I'believe we'll have some time left.

22
(

Could the first four speakers, Barbara Bullard, Michael
23 j Goodling, Wes White and Elizabeth Level ~please have a seat at l

I
24 i the witness table?

|

25 If you have not he'ard from this morning's session, we
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1
F21pw I would prefer that you limit your time to five minutes apiece. '

2' The first speaker will be Barbara sullard, and could you
.

3 first give your full name'and your address please?

4 STA E E E.OF BARBARA BULLARD

g 5 MS. BULLARD: My name is Barbara Jean Bullard, I live
R

6{4 .g at 1204 Whitney Street, Columbia.

E 7
"7 JUDGE GROSSMAN: Could you speak slower and louder
n

] 8 please and please repeat it. The court reporter here is attempting
d I

$ 9 to take it down so that it will be printed in the transcript.
E i

f 10 | MS. BULI.1RD: My name is Barbara Jean Hullard. I live
= i

5 II | at 1204 Whitney dtreet in Columbia.
D

y 12 All I would like to say is that I don't. want a , nuclear
s
5 13 power plant here because there's too much room for error, humanu

* | 14 error. The~same thing that happened at Three Mile Island'could
$
g 15

very easily happen here and it won't just. hurt us, it will hurt
u

[[ 16 generations past us and there''s.nothing you can do to reverse
as

h
I7 the action and I don't see how anybody could want one.

=
18

JUDGE GROSSMAN: Thank you, Ms.- Bullagd.
I: I9
g The next speaker is Michael Gooding.

20
STATEMEIE OF MICHAEL GOODING

II MR. GOODING: My name is Michael Gooding, I live at

22
1204 Whitney Street in Columbia, South Carolina.

'

23 | As a resident of Columbia and a resident of Columbia
1

24 f and a user of SCE&G power, I definitely stand unequivocably |
' 25 opposed to the licensing of the V. C. Summer Plant or any other l

i

I
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F22pw I power plant in the area, and I could list a multitude of reasons

2 why, but we only have five minutes here.

3 One reason is, this technology is something we don't
'

4 even need to begin with. We waste SQL of the energy we use in

a 5 this country, so why~do we need to build power plants in order to
h
j 6 supply maybe 3 or 4% at the most, that is this dangerous. It
# !

$ 7 doesn't make ' sense. We need to look at who is going to win, who
A

| 8 comes out ahead with these power plants. Do the' customers come
d
C 9 out ahead? No, we pay higher rates and higher rates and higher
i!I

@ 10 rates. This is an expensive technology, it's not cheap. Some of
E
j 11 these people may tel'1 you it's cheap, but it's not. We see how
is

y 12 much it will cost to clean up the Three Mile Island plant, a lot

s
( 5 13 of bucks. It is by no means chea'p and it's dangerous, it's dirty.

m i .

| 14 Second of all, another reason why I'm opposed to it.

$i
15 is we're makia.7 decisions here now that are going to affect

j 16 future generations that don't even have the chance to be
d

I
g 17 i represented. I mean we supposedly live'in a democracy here, but
#
{ 18 these people aren''t gettir? a chance to be represented with these
c

19 decisions. What are we going to do 2a, 50., 60 years up the

! 20 line when our grand children, children, our great grandchildren
i 21 come to us and say, listen, great grandad, why didn't you decide

.

22 no nuclear power. You're killing us now. and we can't do anything
23 , about it.. But SCE&G is going to come 'out ahead on this because

24 they're going to make big bucks off of' it,. a lot of money, it's
25 capital intensive.

|
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F23pw I. Another point is, there are so many parts of nuclear
|

2 technology that we still don't know how to deal with. Hopefully,
,

3 sometime'during these hearings, someone from SCE&G will respond
'

4 to,. what are they going to do with this reactor 30 years from
e 5 now when they' have'to decommission it. They don't know how to
h l

] 6 decommission it, no one knows how to decommission one of these
l

E 7 things. Is it going to sit out there like a little baby nuke,
3 *

] 8 SCE&G's test reactor is, growing over with weeds waiting for
,

d
d 9 some terrorist or someone to come along and blow it up or something
i '

h 10 or some earthquake to come along? What's going to happen to it?
$
j 11 It's just going to sit and sit and sit and be. hot as hell.
*

g 12 And that's all I've got to say.
,

S
, g 13 JUDGE GROSSMAN: Thank you, Mr. Gooding.
~ m

-.

| 14 Wes White.
$
2 15 STATEMENT OF WES' WHITE
/
g 16 MR.. WHITE: My name is Wes White and I live at 18 Bluff
w

d 17 ' Road, Columbia.
5
M 18 I want to examine what will come out of this reactor
E

19 based on our experience with past reactors. First off, there will
R

20 be, based on past experience, from time to time what is called

21 " routine emissions of radiation", as at TMI. And these routine

22 emissions of radiation will, not going into the exact mechanism
/ ,( l

23 ! which will take 'too. much time, cause a certain number of cancers
i

24 in the surrounding popalation from runaway cell multiplication,
\

25 which is a cancer.

|
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F24pw 1 Also, the reactor itself is a danger to the water

2 table in that the reactor, as you all have hbard,'very conceivably
3 can melt down. There have been some projections about how many

4| melt downs we can expect where the core melts to the floor of the

> 5 reactor, hits the water table and thus produces a radioactive
U

@ 6 cloud of steam. It hasn't been all that long since there were
R
R 7 no human beings living in the Congaree River valley, say about
aj 8 173a, and though it may be hard for the rest of us to concede
d
q 9 here now, that can happen again.
5
$ 10 And also,.as has been pointed out in Canadian Geographic,
3
=
g 11 several months ago, there probably used. to.be~quite a bit of
3

( 12 plutonium here on the planet. Th'e planet is posslbly five
5

(' 13 billion years old. I don't think anybody knows but supposedly
'

| 14 that's how old it is. Now the plutonium that used to be here
$

15 has decayed into lead. It's heavier than lead and anything heavier
j 16 than lead will eventually decay into lead, if I can believe
a
g 17 Canadian Geographic. And all the plutonium that used to be here
$
l' 18; has now been gone for three or four billion years, more like four
E

19
g billion years or more. Now in order to produce steam to make

20 electricity, and incidently to keep a few people rich with
21 electricity that we don't need, what some people are proposing
22 that we do is build this reactor and it's. basically a multi-million,

,

\

23 pound kitchen pressure cooker. I mean if you don't have three

24 doctorates and an MD', that's.about the'only way you can conceive
A

25 of it and understand what the'' thing is.-
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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'

e 5 is produced by the V.C. Summer reactor will have to be sent
5 ,

'

j 6 somewhere eventually and when it is sent there, well, here, I
R
& 7 ws.nt to quote for the record one sentence, one sentence only

.a
j 8 out of the current issue of Newsweek, June 22, 1981, on page 33,

,

d
q 9 this one sentence states, yes, here it is, under headline, "IIow
z

h 10 to build a bomb". All right, this one sentence states, "But
!
j 11 with a little atomic alchemy and a lot of undercover tinkering
D .

f 12 almost any nuclear reactor can be used to make a bomb."
,

S
13 | Now my question is, is it worth it for this electricity5,

'. m

| 14 and another thing is the waste that w'll be produced by thisi

$
g 15 V. C. Summer reactor will, the plutonium--in it, which will have
x

j 16 to be sent somewhere, I suppose to Barnwell, that's a very dangerous
us

17 idea. We've had experience with that before. In 1958, between

18 Sevierlux (ph.1 and Cherubinx (ph.1 some improperly stored
e

19 plutonium extract blew sky high and 2iped out 100,000. square

20 kilometers. I think that's 38,600 square miles, Ja villages

21 of up to 2,000 people apiece disappeared off the -- well they
22 disappeared off the map, the villages aren't.there now, no one

(
23 j lives there now.

24 And I'm saying that the waste produced by the V. C.

25 Summer reactor will lead to a situation like this sooner or later.
r
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F26pw 1 It has happened once before, it's going to happen again, sooner

. 2' or later.

3 Now when it comes to nuclear energy, :ry proposal would

4 be to wait until we have perfec'ted some sort of fusion technology.

.a 5 I have never heard anyone say anything bad about fusion. There
U 1

3 6j may be all kinds of things bad about it, but we don't know that

R
$ 7 yet, and that's possibly only 30 years off. There are counter
3
[ 8 proposals about how to get the energy that we 'can get from nuclear,

d
::i 9 I mean other ways to get it. And finally, I think that the

$
$ 10 nuclear waste that will be produced by the V. C. Summer reactor
3 -

| 11 is a threat to civil liberties. The various verr'.ons of the
D

y 12 recodification of the criminal code, the grea't grandson of S-1

5
g 13 that's knocking around Congress now, there is occasional mention

- a.

I| 14 of nuclear energy in this recondification of the criminal code
$
2 15 and I think that the waste that is produced is so dangerous
U

f 16 and so -- well let's just say flat out evil, that it will
e
js 17 necessitate a - something more like a police state than what
5
$ 18 we have now and a lessening of civil liberties.

E"
19 That's all.

R
20 JUDGE GROSSMAN: Thank you, Mr. White.,

21 Elizabeth Lever.

22 STATEMENT OF ELIZABETIT LEVER

23 I am Ela.zabeth Lever, I live at.5420' Knoll Road,

24 Columbia 29203. I'm. a licensed practical nurse in a local hospita: |..

25 I am against the current licensing of the V. C. Summer

ALDERSON REPORTING COMPANY,INC.
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F27pw -1 nuclear plant. I think that the contracts have been en' forced

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

e 5- in the' area have been -- who have worked at the plant are currently
b<

-5 6 bl^ckballad-
R
& 7 I also feel that I am representing approximately 1,000.
X
j 8 people if -- that cannot be here because 'they are working, who
d
d 9 sympathize with this on the basis that our senators recognize
$
$ 10 that my letter to him rep' resents the voice of 1,000 people.
$
$ 11 I am aware that contracts with the hospitals cnly
*

g 12 currently cover the' employees of South Carolina Electric & Gas
-

3
g 13 in the event of a nuclear accident. The hospital that I work,

a

| 14 at has broad, non-specific plans for care of radiation victims
$
2 15 and emergencies calling for evacuhtion. For the'close proximity
$
g 16 of this plant and others dealing with agents creating radiation
s
d 17 i problems, we have almost no knowledge 'of treatment and care of
E
$ 18 radiation burns and sickness being taught in our medical schools
b

19 and nursing schools. These hospitals are within 30 miles of
R1

20 the V. C. Summer nuclear plant: RMH, Richland Memorial Hospical;,

21 Baptist Hospital; Providence Hospital; Lexington Hospital;
22 Moncrief Hospital and the Veterans Administration Hospital.

23 . , There are severai 2maller hospitals in closer praximity than thesem,

i

24 Wind drift.- today with the winds from the west of up
25 to 12 miles an hour with gusts to 19 miles an hour, would affect

'
1

|
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F28pw I all of Lake Wateree, which is within 3a miles of the V. C.
I

2 nuclear plant. If the winds frcm the north, most of the Lake

3 Murray communities would be affected by any accident that spilled j

#
4 into the air. If the winds were from the southwest, Great Falls

a 5 would be affected. If the winds were from the south, the

h
j 6, Chester and Sumter National Forests would be affected. And if

'&
d 7 the winders were from the east, Newberry would be affected. I'm

Mj 8 not a memcnologist, but these are just facts.

d
d 9 My other question is what effects would be temperature
i
o i

g 10 inversion if the phenomena occurred simultaneously with an
E

| 11 accident at V. c. Summer nuclear plant with a spill into the
"

3

g 12 air.
-

S
13 Thank you.( g

|u

. f .14 h JULGE GROSSMAN: Ms. Lever, why are these workers being
5
2 15 blackballed?-

U

y 16 MS. LEVER:. Because they have been~ aware'of faulty
A
g 17 i joints in pipes and they are the people'that reported that the
$ i

{ 18 initial laying of the concrete was not up to standard, that this

E 19 i concrete sublayer had to be pulled and relaid.
H I

20 JUDGE GROSSMAN: Was that done?

21 MS. LEVER: I understand that it was relaid.

22 JUDGE GROSSMAN: Thank'you, Ms. Lever.
,

( I

23| The next speakers are Pam Hudson, Merll Truesdale, !

|
24 Renea Hursey and Jean Enndstein. Would you all please come up

\..

25| here to the witness table?
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F29pw I (Mr. Truesdale confers with Judge Grossman at*

2 the bench.I ~

3 JUDGE GROSSMAN: Have a seat and we'll handle further
'

4 speakers. There were four that I read. Pam Hudson, you may

; 5! proceed.
8
@ 6 Gio response.).
R
d 7 JUDGE GROSS'. 01: She's not here. Okay. Mer11 Truesdale,
M
j 8 STATEMENT OF MERLL TRUESDALE
d
q 9 MR.. TRUESDALE: My name is Merll Truesdale and I reside
s
b 10 at 1613 Wynnewood Road here in Columbia, South Carolina. For mostb
@ 11 of my life I have lived here in the State of South Carolina and

~

is

y 12 in Richland County.
S

13E; There are some thinis that kind of bother me about< J
.13

.

| 14 this plant, the V. C. Summer nuclear power station that is coming
$

15 up. One is the plant is very close to our water supply, the
g 16 Broad River. If anything was to happen, such as happened at
as

6 17 Three Mile Island or even worse, the water in our area probably
$
hi 18 would be contaminated from that. I'm.just a regular human being,

is
19

g who works and everything else, but I know one thing about radiation,
20 that it has half lives and it lasts for a long time. You don't
21 have to be a great mathematician er scientist to realize that. I

22 am concerned about this.because my family has been in this state(
23

! for a little over 2(la years. I would like'to raise my 7- 'ly

24 here but if this continues I will be forced to move somewhere else.
25 | I think this Commission ~, the' Nuclear Regulatory
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F30pw I ' Commission, has the obligation to hear the facts and concerns

2 of the citizens of this area ~ concerning this plant and realize

3 that whatever decision you're going to make, whi~ch I belie're

/ 4 you already have made your decisions somewhat, that we must all

e 5 really think towards t.he future because if we don't that's all

h
3 6 we have to go on. Our lives might not be worth anything to the
R
{ 7 South Carolina Electric & Gas as far as dollars, but it means a

N

{ 8 lot to me. And I cannot accept the risk, nor can I tolerate the

d
d 9 risk by having a Three Mile Island or having some boondoggle,
i

h 10 even if it doesn't happen, that in 30 years I'm going to have to
!
g 11 pay for it when I'm 50. I will not accept that responsibility.
D

g 12 | And at this point I cannot see any reason why this plant should be

13 licensed.
g SCE&G makes a fairly good profit off the electricity
s u

.

. -

| 14 they have and what they generate.
'

$
.

2 15 I realize technology has to grow but explore other ends,
#
j 16 do not manipulate and exploit the land chat you work on, you
d

I( 17 ' live on, because in return if you do 1* -ill come back to you
/
5 18 and it will hit you hard. And maybe that is what is needed.
,
_

19
k

But another thing that bothars me about the plant

20 in itself is within the 10 mile radius if a meltdown does happen,

21 the people in that la mile area is already written off. What is

22 going to be in effect is, the peo'ple''s death warrants are going
(

23 , to be signed very fast and very quick. So I feel like that is

24 very unjust and it's up to you gentlemen to decide about licenses

25 ! and I hope that you will decide ir some' prudent manner.

|
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1 JUDGE GROSSMAN: Thank you, Mr. Truesdale.

En/ if F. 2 Renee Burray?
\

3-

.
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glda 1 STATEMENT OF RENE BURSEY

2 MS. BURSEY: Rene Bursey, Route 1, Box 95, Blue Mountain,

3 South Carolina 29705. I'm a registered dental hygienist and

4' I've been practicing in the dental field since 1972. I became

5 concerned about radiation not because of nuclear. power but through

3 6' x-rays when I read several reports that low-level radiation-
R
*
S 7 could very well damage the genetic structure of children in
M
j 8 some way. They weren't sure. The report wasn't positive, but
d
d 9
z.

however it was possible.

10 And also that the use of fluoride--fluouride is a
=
$ Il topical substance that's been put on children's teeth in to
28.

g 12 help them keep down the caivities--that the use of fluorides

3
< 5 33 and the ways it bonds: with. minerals 2that it might catch some
\ 23

| ' 14 of these substances that would also cause cancer.
$

15 And I never really did put that together until I started

a[ 16 hearing / about the problems with nuclear power plants and things
A

h
I7 like that. And Egot to thinking that if children could be more

=
I0 susceptible to cancer and genetic damage, then low-level emissions_

E I9
g that occur during x-rays, then what would happen in the event

20 I of a nuclear accident.

21 And rhaven't seen a whole lot of research on this

22 and I'm not going to be very ccmfortable until I do. You're |7
(

23 ; talkiag about little kids dying of a very horrible disease.

24
If it's possible, it chould be researched before this plant-

25 | gets licensed.
!

|
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I
I 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

a 5 the past few years. I grew up in New York State and had Indian
b

@ 6 Point.in my backyard and I really wasn't aware of the nuclear

7 ' problem until I did come to South Carolina.
M

| 8 I have seriously considered not getting up and bothering-

d
d 9 to say anything today, but I'm looking on this as an opportunity,

!

| 10 to get up and express, you know, voice my position on nuclear
=
j 11 power, and it's subsequent waste coming into South Carolina.
*

j 12 I have no statistics or anything else to lay on you.
5

1 5 15 I'll leave that to the scientists and everybody else here in
=

| 14 the hearing. Myself persorially, I'll never say that nuclear
g

. .

15 accident cannot happen, but I see a real threat behind nuclear

j 16 power and this is in the individual and it's twofold. One is
ui

6 17 ignorance and the other is apathy and I'm afraid I've been guilty
#
} 18 of ignorance for most of my life but I'm not apathetic right
E

19 now.

20 Ignorance describes someone who knows nothing about
21 nuclear power which is kind of inconceivable after Three Mile

.
22 Island, but not impossible. And apathetic describes someone(
23 who does have some kind of awareness and chooses not to act
24 on it. I believe that most people are willing to get involved

3

25 i about nuclear power and alternate energiesfor the sake of our
|
1
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I nation and I've made my choide and I've chosen to turn my own

2 ignorance and other people's ignorance into knowledge and apathy
3 and inaction into action. And I challenge the private citizens

4 of this state--I don't care who you are, whether you're a housewife,
'

,

5 a).tawyer, doctor, a student--to take an active effort and say

3 6 w to nuclear power in South Carolina.
R

b. 7 And for myself and for a grwoing number of many other
M

] 8 people, enough doubt has been shed not only on the V. C. Summer
d
d 9

I.
plant but on nuclear power in general to question the , continued

h
10 commercial use of nuclaar power. And for those that choose

=

$ II not to speak out and make any decisions about nuclear power,a

g 12 don't worry because big bu,siness, the utility companies and
S
g 13 government will make them for you.e

,

. -

| 14 I don't know abdut yo.u, but I will not give up my
$

h 15 right to speak out stridently. I will not stand aside to take
z

i . I0
si down my roadblocks. South Carolina right now is my state. The
us

h
I7 United States is our nation.and, more importantly, it's our

s

{ 18 money going out to fund these nuclear power plants. So we really
E I9
g need to decide on the quality of life that we want to have for

20
ourselves now, for our families and for future generations.

21
And I hope that possibly this will be kept in mind.

22
JUDGE GROSSMAN: Thank you, Ms. Pfundstein. Ms. Bursey?,

23 i MS. BURSEY: Can I have a minute? I forgot to say

24 something that's real important.
N

25 '
JUDGE GROSSMAN: Yes, certainly.

.
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I 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 question relates to the way we operate

5 our nuclear power plants.e

h
i

|

@ 6| JUDGE GROSSMAN: Thank you. Thank you. The next
R |*
!! 7 speaker is Anthony Martin and I understand there are two others
M

$ 8 who would like to speak. Would they come forward, pleese,
d
8 9 and have a seat at the table?
!.
g 10 STATEMENT OF ANTHONY MARTIN
3

h~ II My name is Anthony Martin. I reside here in the city.
m

g 12 I don't know a whole lot about nuclear power. I don't know

S
135 its dangers or the safety measures that are being taken, but

=

| 14 I do know some things that I think ought to be pointed out to
%-

! 15 the taxpayers.
x

a[ i6 In the Summer of 1978 I worked for the Bunson Service
as

h
I7 Company who made the heating and air conditioning units out

=

b II there at Jenkinsville. I was the accountant keeping the books
c:
t-

g I9- | for the ec.ipment. And while working there, I became aware

120 - of a black market operation going on inside the Jenkinsville

21 plant involving the main warehouse people.

22
( It was common knowledge that youtcould get anything

23 : that you wanted. Four hundred dollar drills were being sold

24 for thirty bucks. It was a matter of three or four days before
l '

25 whatever you order was delivered to you. I was just handed

I

!
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I'
|
some figures a few months ago from some friends who told me

j

2' that-the original estimate for the construction of the Jenkinsville

3 plant was approximately a hundred and ninety :sillion dollars.
,

4 That figure has been revised to five million dollars. I think

e 5 the taxpayers ought to be given some kind af accounting of why
5
] 6, this gross underestimate was made to begin with.
R
R 7 I think one of the reasons is because all the construction
X

| 8 workers there and all the companies involved in that project
d
d 9 ' knew that this was kind of a pork-barrel situation. That money
z

h 10 was being thrown about by the shovelfuls Everyone there was
!

$ 1I aware of it and they were taking advantage of it every day I
is

f 11
'

was there.

S
f 5 13 JUDGE GROSSMAN: Thank you, Mr. Martin. Will the
! a - .

| 14 person that's sitting next to you please speak and give your
$

15 full name and address, sir?

g 16 STATEMENT OF ABRAHAM SHINGLETON
wi

i 17 ! Reverend Abraham Shingleton, Columbia, South Carolina.
E

h 18 I'd like to speak against licensing the facility. There are

e
19 |g some men who haven't been opened up to the public concern in

20 the nuclear facilities. There is a certain group of people

- 21 who have been against our people, against our country. One

( 22 | of their divisions is a land division.

23 Some years ago, it concerned the TVA. They had member-

24 ship on the TVA. At this time they have membership in the environ-

25 ment and power. Saul Hill is one. There's a man named Russell
1

|
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1 Train. These people are members of an organization called the

2 Council on Foreign. Relations. In South Vietnam they had people

'

3 placed to shave points:.against us waereby they carried out the

1
4I premeditated murder of our men there.

5 On defense against th'e Russians, they have certain

] 6 point-shaving tactics in which they--we don't nave missiles
R
d 7 to knock down the ICBM missiles out of the sky during an attack
n
[ 8 against us. These particular plants came insurreptiously, just
d
d 9 thrust in surreptitiously without much publicknowledge or discussion,

3
$ 10 On examination it was found that Daniel Construction up here
$
$ II in Greenville, a construction company and builder, Mr. Daniel
a

f I2 was a member of this particular organization.

S
135 There are any number of other people who are--could

, =

| 14 very easily be using these nuclear power plants as potential .

$i

g 15 targets to be used by terrorists. If somebody like Carter would -

x

E 10 get in again, Carter being a member of a group called the Tri-
cas

f I7 lateral Commission, who sided with the Communists to overthrow
s

} 18 Central American governments. Now, if we aren't careful to

E 19 ' get these people before they continue and one of them gets in

20 again and they could bery easily use these facilities as cataclysm:.c

21 targets our people, either for destruction or for the ensickening

22 potentialities.

(
23 It's not our norm to allow such f acilities to opent

24 up with so many dangerous factors that are not ironed out. The

25 one brochure I read--I work and do a lot of construction myself.i

!
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I' I understand a lot of them are crackarbox construction. Thef

2 used a very frivolous brochure to try to get it across to the

3 public, trying to make a yard lock like.a mile. But such is
,

4 not the case.

5j The people, the particular CFR people who have--the

j 6| particular agencies concerning this and other facets of our
R |

I governments and our lives, they're the same people that gave

| 8|
"

the A-bomb secret to Russia after World War II. They carried
d

]". out the premedi.tated murder of the fift:y thousand, sixty thousand9

o

h
10 American men in South Vietnam and also the premeditated murder

=
$ II of thirty-five thousand American men in South Korea. Also the
3

f II South Vietnamese and South Korean are members also.
( *3

13
j Now, it's expected to be responsible for the FBI and. ,

| 14 AT&F entrapment procedures against American citizens. They're
$

h 15 responsible the crime rate, the attempted mental derangement
a

g 16 and degeneration of the people. They're responsible for the
A

h II i smut and pornography. They're responsible for divorce mills.
=
5 18 Certain forces behind this, for instance, a Jew named Rothman=
#

'

g who is a heavy Seagram's distributor, he's a heavy financial

20 backer of Carter. He 's also a heavy pronographic supporter.

21 He is a heavy financial contributor to this particular group

( 22 gg p,gg g,y
1

23 i They're responsible for putting Communist Castro into

- 24 Cuba, enslaving the Cuban people. They're responsible for removing-'

25
| prayer from the public schools. Their apparatus, these very
1 !

!!
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g6da 1 same people that.are trying to push these dangerous nuclear
i ,

2' devices against the people. Tliey'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
,

j 6 school in drill teams and trying to truncate them into masculine
,

E 7 occupations. They're attempting to pervert young girls with
3
| 8 Saturday morning t.v. cartoons. They're a vicious and vile
d

'd 9 people who are trying to put this across to the public and trying
z

h 10 to assuage the public. Trying to get in and then assuage the
!!!

| 11 people. Even nod they have power plants going to other countries
a

j 12 wo should--going to undeveloped nations. And they'll give them

3
13 the bombs. It's a very dangerous thing, very, very dangurous23

( m
i

'

14 thing. . . .

2 15 JUDGE GROSSMAN: Thank you. The next spaker--

i d 16 MR. SHINGLETON: One more thing, please, sir. I have
w

*

g 17 much information here. However, it is my sincere wish and I
5

h 18 think it's the wish tzr hold the construction implementation

E
19 of the nuclear power plant until this particular apparatus is

20 brought to justice because it's not being done on the level.

21 with the people. And until the' people find out the particulars

22
f,

about this skulduggery and the scurrilousness being perpetrated

'

23 against them, there will not be satisfaction or safety regarding

24 a nuclear power plant.

'
25

|
'

,
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I JUDGE GROSSMAN: Thank you. The next speaker?
,

2 STATEMENT OF RICHARD LANE

3' My name is Richard Lane. I live at 600 Haywood Street.

4 I got here a little bit late to these hearings so I don't know

j if anybody brought up my point or not. But I was just wondering

if this whole plant is necessary from the standpoint of needing
n
4 7 the enrgy that it's going to provide.

k I think anibody here, whethere they're pro- or anti-
- e

:i 9 neulear or in between would agree that there's been an enormousg
10 amount of money spent on this plant. It's taken an interminably

=

f II long time to get it going. We still don't have one little kilowatt

d 12
3 of power from it yet and I'm just wondering if this plant is
S

3
( j necessary or do we have an alternative to it i: hat we could

,

E 14 use rather than--what we've got now i's possibly dangerous.w
E
2 15

I myself am worried about the radioactivity possiblya
z

getting in our drinking water. I'm worried about--well, I'm

d 17 '
worried about the waste because obviously nobody knows whata

=
5 18

to do with it yet. and I'm not talking about an alternative=

19
) like fission which is in the future or solar energy which is--

I don't think we know how far away that is right now.
3
4

21
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

23
on his conservationmf energy. And I'm not just going to say

24
something pie-in-the-sky like if we all went aut and insulated

s

25 | our houses and built solar collectors and all, we.could lick |
! I
| 1
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I the problem and not need the nuclear plant. What I will say

2 is I can give you an example of what's already been done and
,

3 it was done in Oregon a few years ago.

4'

I was surprised by these hearings so I don't have<

- 5 every fact with me that I need right now. But my information

6 comes from the Reader's Digest from a couple of months ago and
E 7g it wad an article on conservation and how if we started right
M

k now to retrofit our buildings, insulate and start building our
d
" 9
]- new buildings in a way that they would save energy, the amount
-

@ 10 of energy we would save would more than offset the amount of2 i

= |

h energy this plant would need.to produce.

d 12z In other words, in Oregon a few yeara ago there was--
a
d 13

( g I believe it was Oregon Power & Light; I'm not sure about that--

E 14
*

w but Oregon Power & Light was proposing to build at new nuclear
$
2 15 plant for an outrageous cost just like V. C. Summer. And insteada
a

they had a referendum and they didn't want to spend all that

6 17 i
money if the~y didn.'t have to. They had a referendum and mosta

b 18
of their customers opted to be given low-interest loans to insul-=

19
j ate and, in cases where this was feasible, to retrofit theiri

20 ' homes. Retrofitting means establishing solar water heaters,

21
thing like that, where they would be feasible, like if your

22
roof was in the right direction to get enough sunlight during

(' -

23
the day.i

I
24

Those people that were served by Oregon Power & light

25
went ahead and got low-interest loans. The loans did.not need

ALDERSON REPORTING COMPANY,INC..
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I

j to be paid back until the homeowner sold his home. The loans

2 only went out to people who owned their own homes. And it turned

3 out that for a fraction--I'm not sure how muchof a fraction; i

4
I think maybe fifty percent, maybe seventy-five percent--of the

j cost, projected cost of the nuclear plant, the people who were

served by Oregon Power & Light retrofitted their homes, insulated a
n
R 7
; and consequently drove down their demand for the electricity
n

j 8
to a point where the nuclear plant was no longer needed. The

d
n 9
g plant was originally designed to offset a future demand that-

o
@ 10

had been estimated by some study group, but for a fraction ofz
=
E 11
g the cost, by conservation, they managed to not need the plant

_

d 12z at all and did away with the need for hearings and cost overruns
4 I

!I and things of thatonature.(
.

E 14
$ l And I'm just wondering, has SCE&G done a study. about
k

- what they could do for conservation rath er than--now, I know

T 16
g they had some nice little ads in the magazines and on billboards

d 17
about conservation but I don't know that they've done much more<a

a
5 18
= than pay lip service to that idea.

19| JUDGE GROSSMAN: Thank you, Mr. Lane, and the last

20
speaker?

21
STATEMENT OF GARY LANE

( My name is Gary Lane. I live at 301 Palmetto Street,

23 '
no relation to Richard. I thinkwwhat aggravates me the most,

24
not this' nuclear plant; it's not even needed right now. What

i i

25 ?
! is needed for public transportation. And all this money going
!
I
I ALDERSON REPORTING COMPANY, INC.
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g10dc 1 for a nuclear power plant and there's not a dime going for public

2 transportation adequate for all our people, wheelchairs and

3 '

all that..

4 I went out the SCE&G and asked them couldn't we have

5 wheelchairs put on buses where handicapped people could ride

6 on buses. This is the statement they gave us and they expect
n

f7 us to sit back and watch this piece of junk power plant going
n
3 8a up. I worked on construction in the Shore Nuclear Plant on
d
ei 9

Long Island. It was one of the shittiest operations going.j
O 10y Every once in a while a guy looks around and pays someone to
E

| II turn the other way while he rewrites the specs that were originally

N
12 designed there.

S
13

( j I've seen it. I walked off that plant. I came back
- *

,

E 14
g with the pecple that protested on that plant. I don' t want
u
2 15

it anywhere. I want it out of here.:.
z

MR. MARTIN: Could I say something more, plec V ^ When

C 17
3 I quite working at the V. C. Summer plant, I went back to . school
=
5 18

at USC. I called the office of this Campaign for Riley because
E

19
j 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

,

In
things were going;on and there wasn't anything anybody could )

(
23 | do.
*

I don't agree. I think it's precisely that kind of
;

25 |
! attitude that allows these types of things to go on all the
i

ALDERSON REPORTING COMPANY, INC. i
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1 time and I think it's time for the public to go out and be countede4

1

2 Thank you.

3 JUDGE GROSSMAN: Thank you, Mr. Martin. Thank you, f

4 2adies and gentlemen. We'll take a five-minute recess and then

e 5 the seismology panel will'come back.
h
3- 6 (Brief recess.]i

R
$ 7 JUDGE GROSSMAN: Mr. Knotts?
A

] . 8 MR. KNOTTS: We have an administrative matter to report,
d
* 9 Mr. Chairman. The administrative matter is that the documents
!.
$ 10 which were ot delivered to Fairfield during the interval between
E

$ 11 June 5th and tvday have now been delivered.
.:

f II JUDGE GROSSMAN: Thank you. We've had another request

S
5 13 for another limited appearnce statement. I really don,'t think=

| 14 we can handle it in drips and drabs that way and organize the
$ .j 15 hearing effectively. We will entertain some more limited appear-
t

j 16 ance statements on Thursday morning so that anyc le who does want
d

,

.h
17 to speak can come on Thursday morning, and to the extent that

=
$ 18 we can accommodate them, we will. But we don't represent than
A

19 we will hear every one.

20 Okay. I think then we're ready to proceed with the

21 panel. And the Thursday session, by the way, will be at the

22 Carolina Inn rather than here. Do you recall that we're here
s

23 , for two days and then at the Carolina Inn for the remainder
24 of the hearing?

25 MR. KNOTTS: Yes, sir. I took an implication that

|
!

! ALDERSON REPORTING COMPANY. INC.
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I simply was not there. We are going to be at the Carolina Inn
,

2 starting Wednesday, is that not correct?
e 1

3 JUDGE GROSSMAN: Yes, the.t's correct. Mr. Bursey,

4'

you may proceed.

5
CROSS-EXAMINATIOf (Continued)

0 MR. BURSEY: Dr. Chen, you hava in your prefiled testi-
R |

7 many statements about hypothetical seismic events and built-
e,

$ 0 in conservatism to demonstrate adequacy of plant design.. Can
d

f.
9 you tell me what estimates were used and how you determined

10 ~

your 2 sign that you're relying on?
=

fII DR. CHEN: The estimate was requested by ACRS and

g 12 ARC staff was at 4.5 to 5.3 magnitude. .

S
13j MR.'BURSEY: And how did you determine those estimates?-i

,

I# DR. CHEN: How did I determine? That was requested
E

15 by ARC and ACRS, we didn't determine.

k MR. BURSEY: You were given those figures by the Nuclear
w

Regulatory Commission?
z
$3 18 DR. CHEN: That's what they requested us to evaluate,=

the effect of magnitude 4.5 to 5.3 events on the plant design.

MR. BURSEY: And who determined what the safe shutdown

21 factor for ground acceleration should be?

DR. CHEN: That was indicated in FSAR.
'

23 MR. BURSEY: So, when you say it was indicated in

the FSAR, you're saying that'that's a Nuclear Regulatory Commission
25

figure that you're working with?

1 ALDERSON REPORTING COMPANY, INC.
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I DR. CHEN: No, that's the report prepared by South

2 Carolin'a . That's the final safety analysis report.

3 MR. BURSEY: And who prepared that report that concluded
# that that was the figure for the safe shutdown?

j DR. CHEN: You're asking what was the number used

for safe shutdown?
R
R 7
; MR. BURSEY: No, sir, I'm asking w).o prepared it
M

$ and how that determination was reached?
d
d 9 DR. CHEN: Oh. The safe shutdown was determined byj
o

h
10 the consultant to South Carolina; it's by Dames & Moore.

'

=

hII MR. BURSEY: And do you know how they reached the
d 12 |z 1 determinatio that .10 ground acceleration factor was the safe

S

| , level in which the plant could--
E 14W DR. CHEN: It was not .10.
$

b MR. BURSEY: What is it;
a

16
g DR. CHEN: It was .15 and .25.

f 17 |
MR. BURSEY: And how was that figure reached?u

s
$ 18 DR. CHEN: That was based on the seismologist at the-

19
) site--the seismology of the site.

20
MR. BURSEY: Obviously there's some interface between

21| the seismological condition . oE the site and the actual physical

apparatus of the facility. Someone must have done some research,

\

to determine how you set up your facility to be able to establih,

24 .15 ground acceleration factor to safely shut the plant down?
;,

25 j
i
!

l. ALDERSON REPORTING COMPANY, INC.
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s

2 DR. CHEN: Okay. We designed the plant based on the

3 .15g earthquake. Based on that we designed the whole plant

4 and the equipment.

5 MR. BURSEY: So you're saying that the plant was designed.

3 6 around that number?
R
d I DR. CHEN: In combination with the responsive spectrum
A
j 8 specified by NRC also,
d

9 MR. BURSEY: And that .15 Sigure came from the consulant

o
g 10 Dames & Moore?
=
3 II DR. CHEN: Yes, sir.
it .

N .12 MR. BURSEY: And can you tall me how they derived

5
5 13 that figure?
m . .

,

| *14
'

DR. CHEN: Yes, I just indicated it was based on
t!-
g 15 the site seismology investigation.
x

E I0 DR. ALEXANDER. I think I'd like to suggest that we
A

h
I7 ask the people--Dames & Moore are present--to see what they

z
5 18 did because they're present here in the audience and would be

is
19 prepared, I believe, to respond to that question specifically.

20 JUDGE GROSSMAN: Are you suggesting now they take
-

21 the stand and testify?

22 MR. KNOTTS: That would be agreea'ble to me if the
(

23 Board feels it's relevant. !
i

24 MR. BURSEY: That's fine. How many are there? |

25 ' MR. KNOTTS: We have two witness, Mr. McWhorter and i

k ALDERSON REPORTING COMPANY. INC.
,

1

, - .



831
gl5dn

I Mr. Smith. *-

1

2' JUDGE GROS 1 MAN: Will the two witnesses come forward,

3 please? Stand and raise your right hand.

4 Whereupon,

5 JAMES G. MCWHOTER,
WILLIAM G. SMITH,-

$ 6

were called as witnesses for and on behalf of the applicant
7

A and, having been duly sworn, testified as follows:
] 8

4 DIRECT EXAMINATION
c 9
:i

JUDGE GROSSMAN: Could you give your full manes, sir?
@ 10 |
^

z
E MR. MCWHORTER: Yes, my name is James G. McWhorter,
y 11

". M-c-W-h-o-r-t-e-r. I reside at 153 Hillcrest Avenue in Cranford,
g 12

h ! New Jersey. And I work for the firm of Dames & Moore, consultants
g 13 i

to South Carolina Electric & Gas.

k JUDGE GROSSMAN: The other gentleman, sir?
r 15
w

]. MR. SMITH: My name is William G. Smith. I reside
3

at 504 Kenridge Circle, Stone Mountain, Georgia, and I am employed.g

by Dames & Moore, consultants to Souther Carolina Electric &

=
# Gas Company.

j9

R
JUDGE GROSSMAN: I take it you gentlemen have heard

20

the question that has been posed by Mr. Bursey?' g

MR. MCWHORTER: Yes.
3

l JUDGE GROSSMAN: , Would one of you proceed and answery

that?3
'

MR. MCWHORTER: Certainly. It's been an object of
3

!

ALDERSON REPORTING COMPANY. INC.i
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I some discussion. Mr. Bursey, Dames & Moore did FSAR prep- ttions
.

2 in the area of Section 2.51 and 2.52. This section 2.52, laboratory

3 and ground motion followed regulatory guidelines in standards

4 proposed by the NRC, specifically Guideline.l.70. That specificalj.y

5 requires that the applicant prepare a reasonable estimate of

5 6 earthquake activity that could affect the plant, and specifically
n'

7 it begins at the regional level,looking at the tectonic provinces+

n

] 8 surrounding the plant for two hundred miles, if any earthquakes
d

f.
I have occurred in those provinces, and then either associating

o
10 those earthquakes with specific tectonic structures, seismographic
II .st5uctures for the specific tectonic provinces,

j 12 And then those. earthquakes are evaluated by various
9

13
j evaluation laws', and the. largest earthquake that has the largest'

,

effect at the plant site is determined,, and then that earthquake
!I

b becomes safe shutdown earthquake,
at

d MR. BURSEY: And what was the date of the conclusion
at

h II ! of your first study?

MR. MCWHORTER: I believe the PSAR investigation was

E
g | carried out between January 1971 and whenever the PSAR was filed.

O MR. BURSEY: And did you at that time postulate any

I anticipated site events for either magnitude or ground acceleration

( factors?

| MR. MCWHORTER: At the time of the PSAR preparation

it was before Appendix A of the 10CFR w'as promulgated, but to
,

1

25 the best of my recollection, I did not prepare that. I was

* ALDERSON REPORTING COMPANY, INC.
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1 a geologist working on site. But to the best of my recollection |

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

a 5 1913 Union County, intensity 7, and that became the design
h
j 6 basis earthquake at the time.
R
d 7 And during the regulatory process I'm sure most everybody
X

| 8 was familiar with the processes. That particular earthquake
d
* 9

, . was discussed quite a bit and I believe the original estimates
z

10 of ground motion were something less than .15g for design basis
=
$ 11 earthquake and a .lg acceleration for the operating basis earthquake .

is

j 12 But during the regulatory process and conservatisms

5
5 13 add on to those by the ARC and ACRS for licensing boards, thei

( m

| 14 final numbers that were arrived at during 't;he construction stage ,

!il

| | 15 were .10, the operating basis, or .15 for the SSE, design basis.
='

g 16 MR. BURSEY: And those figures that you just cited
:d

h II | are the ones that the plant was constructed to meet?

Ci 18 MR. MCWHORTER: That's my understanding, yes.

12
19 MR. BURSEY: And yet the recent activity that has

20 resulted in magnitude of 2.8, you feel that's not giving you

21 any concern in t.nat it was--

22 MR. MCWHORTER: I think it's very intersting, as Dr.

(- 23 Alexander pointed out earlier, from an academic standpoint,

24 a scientific standpoint. But, no, it didn't g3ve me any concern.

25 The' design of the structures to resist earthquakes is not my

ALDERSON REPORTING COMPANY, INC.
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1 j expertise, but my understanding is you have to be concerned
2 with sustained' acceleration, that the plant is designed to with-
3 stand a not very short duration, .05 seconds of ground motion
4 in excess of .lg.

1
5g MR. BURSEY: What about short duration, high-frequency |

a

@ 6 of 10HZ7
.

sg
b 7 MR. MCWHORTER: I couldn 't comment ,1 that, sir.
K

] 8 Perhaps Dr. Chen could.
d
q 9 MR. BURSEY: Who could?
E
h

10 MR. MCWHORTER: Dr. Chen.
=

$ II DR. CHEN: Would you repeat your question again?in

f I2 MR. BURESY: In ground motion of a short duration
s
5 13 and high frequencywhich might exceed the safe shutdown earthquakea

g 14 above 10HZ, this question had been raised in the final Safety
$

15 Evaluation Report and is of concern. And I'd like for you to

;j 16 address the impact of the shutdown capability of short-duration,,

d
I

h
I7 high frequency event above 10HZ?

x

h 18 DR. CHEN: As Mr. McWhorter mentioned, for that kind
E

19 of earthquakes, it's interesting from a scientific standpoint,
20 but from an engineering point of view, it's.of no sigificant
2I because of energy content of such a .06 second impulse is minimal
22 as far as the energy input to the structural design is concerned.,t

23 ,
JUDGE GROSSMAN: Excuse me. Could I interrupt for

24 a second. I've heard you, Dr. Chen, and also Mr. McWhorter
a

25| refer to the .15g figure and then, almost as an afterthought,
I

f

f
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I
mention that .25g figure on soil. Was that an add-on in the !

l

FASR or was that part of the original enyironment.<

- DR. CHEN: That was a part of FSAR. . :

/ JUDGE GROSSMAN: Okay. So that figure was in there

j from the beginning, both figures, the .25 and the .15g?

DR. CHEN: Yes, sir.

5 7
; JUDGE GROSSMAN: Thank you.
n

-| 8
MR. BURSEY: Can either of you gentlemen comment ond

d 9
g the Brune model? I don't know if I'm saying it right. I under-o

h stand th'at that was what you used to determine some relationship
5

[' between magnitude and maximum intensity and peak acceleration.
d 12
5 Who is Mr. Brune?
3
| MR. MCWHORTER: I'm responsible for that sections,
E 14'

g those estimates of peak acceleration. Mr. Brune is a professor,

2 15>

y at San Diego, University of California San Diego.
T 16
j MR. BURSEY: Can you rely on Mr. Brune's application?
6 17

E1: plain a little bit about it is; the Brune mocal, and why youa
z
!ii 18
::: relied on it?

19] MR. MCWHORTER: It's a conceptual mathematical model
20

of the earthquake rupture. It takes the earthquake rupture
21

as an indicator of the location of a fault surface. It's an
22

appropriate model of the earthquake process for the purpose
( 23

of determining grcund acceleration, strong ground motion at
24

a point that's far afield from that rupture.
( 25 [

JUDGE GROSSMAN: Excuse me. Could I ask the reporter

ALDERSON REPORTING COMPANY, INC.
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I to repeat that? "I couldn't catch the first half of that.
2 (Whereupon, the court reporter read ~back the last

3 answer.]

4| JUDGE GROSSMAN: Would the witness repeat the answer?

e 5 MR. MCWHORTER: The Brune model is a mathematical
U

$ 6 representation of the earthquake source and it treats the earth-
R
d 7 quake source at its peak rupture point. It allows--and we use

] 8 it for the purpose of calculating strong ground motion because
d
::i 9 it's appropriate for that purpose. It allows you to estimate
z

h 10 various characteristics of the strong ground motion far afield.
E

@ ll MR. BURSEY: And did the use of the Brune model factor
is

y 12 in the reservoir predict the potential of induced seismicity?
. 5

13 MR. MCWHORTER: It's,an appropriate model for estimating( 5
8 |

| 14 strong ground motion during an earthquake which is caused either
$
g 15 by tectonic or by reservoir proceeses.

j 16 I MR. BURSEY: There's also been some mention of formulas
^

17
,

from McGuire & Hanks. Does anybody wnat to speak to who McGuire
x
!5 18 & Hanks are and what those formulas are?
c
t.

19 MR. MCGUIRE: I can speak to that.

20
| MR. BURSEY: Do.

21 MR. MCGUIRC: What's the question, please?

22
( MR. BURSEY: Well, there's a reference to formulas

23 i from McGuire & Hanks. What formulas were used and what are
!

24 they?

25 ! MR. MCGUIRE: Are you quoting from my testimony?

ALDERSON REPORTING COMPANY, INC.
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I MR. BURSEY: Actually I d0n't know whether it's from

2 your or Dr. Alexander's. It was something that I came across

3 in the profiled testimony. It made note f. hat you were using ,

4 McGuire & Hanks, and I'm not sure what it was, and if you donht

5 know, I'll stop and find it.,

k' 0 MR. MCGUIRE: I know what formulas were used. I just
'R

$ 7 wanted to make sure I was putting my answer in the context of;

3
| 8 the question which is still not clear. But I think to summarize,

d

& 9 the formulas there are formulas which tell how to use the Brune
!

h
10 model, to calculate various characteristics of ground, motion,

=
$ II strong ground motion on the site, including peak acceleration.
*

{ 12 ( MR. BURSEY: And could any one of you--Dr. Alexander,

S
13

| ( j perhaps you could take the point on this. There's numerous
,

| 14 references in all of the applicant's filing about built-in con-
_ g
| 15 servatism and the estimates that are going to accommodate for

E I0 the fact that there has been a suggestion on the part of at
vi

I7 least one of the NRC staff that the magnitude potential for
' as

b 18 that be increased and thatthe near-field incident, if we were

e'I
g to have one that reached the same shutdown level for the soil

20 service.
*

21 And the applicant's response is, well, there's built-

22 in conservatism. Can you speak to that issue of built-in conser-
,

(
23 ' vatism?

M DR. ALEXANDER: Can you be more specific about the

context?

l ALDERSON REPORTING COMPANY, INC.
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| I MR. BURSEY: For instance, there could be a criticism
! -

2 that though something changes, you don'i need to change your

3 studies. You just--the numbers that have been used previously

4 to ind!.cate what levels of safety that we're seeking, that the

5 applicat is arguing, it doesn't matter if factors change; it

] 6 doesn't matter if we have a greater near-site event that we've
R
b 7 anticipatei because of built-in conservatism or design.
K

| 8 MR. KNOTT'S: I'm constrained to object to the form
d
o; 9 of the question, Mr. Chairman. The witness seems to be having
5

h
10 trouble with the context of the question.

=
$ II JUDGE GROSSMAN: I believe the witness really asked
is

g 12 you which reference to conservarism or where there waa a reference

S
i 5 13 '

to conservatism that he c6uld respond to.
=

| 14 MR. BURSEY: There are numerous references. There's
E

15 one on page two of Dr. Chen's testimony. "However, the built-

ij 16 in conservatism can be used to demonstrate the adequacy of plant
A

h
I7 design." And that term, built-in conservatism, is one that

x

} 18 I see in a lot of the applicant's figures. And I'm just wondering

E I9
g if you can give me some assurance that I can rest easier. Explain

20 that to me.

I DR. ALEXAN: DER: Dr. Chen can explain that particular

22( one because the conservatism shows up in different aspects of

23 ; the study--siesmological, or in this case that you just referred
|

24 to, to the plant design itself and what it is capable of tolerating

25 and he specifically can answer that question about the
,

! ALDERSON REPORTING COMPANY, INC.
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1 conservatism with regard to the plant itself. l

2 DR. CHEN: The specific built-in conservatism which
*

3 you just mentioned, which is one page two of my testimony, was
!

'

4 further explained at the bottom of page two in the same testimony
5 and also continued on page three.

] 6 MR. BURSEY: I can read it, Dr. Chen, but I'd appreciate
~
e.

b 7 it if you could explain it to me.
K

$ 0 DR. CHEN: Okay. I'll be glad to. At the bottom
d

9 of page two, the conservatism there was about a damping value
o

10 we used inthe dynamic analysis. After taking into account a

$ II more realistic damping value, we quantified the original built-
m

( 12 in conservatism.
3
5 13 ,

( And on page three the built 41n conservatism displayed-

m
i

.

| 14 here is using the enveloping process of generating the time
$

15 history. Here, we quantified built-in conservatism by comparison
' I0

ai of the original enveloping process with a statistical study.
:d

h I7 | That's the only two built-in conservatism which we have quantified
z I

5 18 so far.

# I9
g MR. BURSEY: Thank you, sir. Judge Grossman, I had

20 a question that I needed to refer to the supplement of the Safety
21 Evaluation Report, 2.71, and I'm unable to find that in any
22 of the supplements, the supplement additions, the two supplement

t

23 : additions that I have. Skip that number and that cite 3.71
-

l
24 raises the question that I had raised earlier about swfht,( shutdown

s
25 earthquake about 10HZ. A discussion of the effects of these

|

ALDERSON REPORTING COMPANY, INC.
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1, short duration, high-frequency ground motion on the plant structures
I

'

2 is contained in Cection 3.7.1 of the supplement to the Safety

3 Svaluation Report. And I've looked for it. I'm sorry. I

,

4 haven't been able to find it. It's not in either Supplement

e 5 1 er 2.
!
3 0 JUDGE GROSSMAN: I'm sorry. Whereis the reference?i

R \

R 7 MR. BURSEY What I just read is on pge 2-32 of tihe
M-
| 8 SER. It's Part 4 under conclusions, midway through the page.
d
o 9 MR. GOLDBERG: Judge Grossman, that's in Section 3.72
z,

h 10 of Supplement 1, dated April 1981.
E

$ II MR. BURSEY: That answers my question about the events
3 _

j 12 above 10HZ. I had not been able to find that. It was apparently

5
( 5 13 recited incorrectly in the first SER so I don't have any.,other

a -

| 14 specific questions right now. I assume now that the staff or
$
g 15 the Board has questions for the panel.
m

Mr.' Chairman, is this the appropriatej 16 MR. KNOTS:
as

g 17 time to enter the qualifications and Mr. Smith into the record?
$
h 18 We have those available. They've been distributed now.

E
19 JUDGE GROSSMAN: Yes, that's fine.

20 [ Insert.]
21

22

L l
23 !

24

25 |
|

1
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PROFESSIONAL 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 geology 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, angineering geologic, foundation
' engineering, and marihe geologic and geophysical disciplines.

( I have completed assignments as Project Manager of' multi-
,

disciplinary projects which have addressed the environmental

and socioeconomic disciplines.

I have participated cn PSAR and FSAR studies for the

Farley Nuclear Plant (Dothan, Alabama) , the Duane Arnold
.

Nuclear Plant (Palo, Iowa) , Turkey Point Nuclear Plant

(Turkey Point, Floridal, the proposed South Dade County

Nuclear- Park (South Dade County, Floridal, and the Susque-
.

hanna Nuclear Plant (Berwick, Pennsylvania) as well as the
i

Virgil C. Summer Nuclear Facility. My responsibilities on
'

these projects have ranged from Field Geologist to Project
Manager for Chapter 2 of the PSAR and FSAR documents. I was

.also responsible for investigation of subsurface cavities,
'

sinkholes, faults, groundwater regimes and solutioning.

.
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| I am registered as a Professional Geologist in the
r
1 <
'

States of Maine and Georgia. I am a member of the Associa- -

tion of Engineering Geologists, the Marine Technology

/ Society, and Sigma Gamma Epsilon.

(
<

.'

s

i
.

|

.
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PROFESSIONAL QUALIFICATIONS

JAMES G. MCWHORTER
.

7

I am a Senior Geologist with the censuf. 'ng engineering,

firm of Danes & Moore. In this positiv.t I participated

in studies co identify causal mechanisms of induced seismic

activity at the Virgil C. Summer Nuclear Station's Lake
.

Monticello. Analyses included use of in situ stress data,

focal 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 Science Degree in Geology from

Clemson University, South Carolina,,in 1967. 'a 1974, I

received my Mastar of Science Deg?ee in Geology from Rutgers

University, New Jersey.

From September 1967 through September 1968, I was an

Assistant Hydrologist with the United States Geological

Survey-WRD Columb.ia, South Carolina. I participated in the

evaluation of ground water resources in various parts of

South Carolina, 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 1968 through December 1970, I was a

Field Geologist for a private consulting geologist, Dr.

Bennet L. Smith of Highland Park, New Jersey, while ins

|
|

s
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'
graduate school. My respc sibilities included: analyzing

potential quarry rites By pickat line survey; performing

field and quantitativa laEoratory analyses of potential
'

magnetita ore bodies; supervising drilling and geologic

investigations for various' industrial facilities; partici-

jation in a,five-year geotechnical maintenance inspection
4

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 & Moore between

January 1971 and April 1972 included ground water hydreiogic

and seismic studies; in situ pressure testing of boreholes,
;

permeability measurements; well inventories; analysis of1

(
potential radioactive spills on the ground water environ-

]
mentr analysis of geologic subsurface ' conditions; prepara-

, ,

l tion of PSARs. These projects included work on the Nine
,

Mile Point No. 2 Nuclear Power Plant for the Niagara-Mohawk

Company; N.rth 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 mapping, rock classification and

potential borrow area exploration for che Virgil C. Summer

Nuclear Power Plant.'

From April 1972 until June 19.72, 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-
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2.4.13 (Ground Waterl and 2.5.2 CVibratory Ground Motion 1 of

; the PSAR. Analysis included documentation of regional and

local ground water conditions, well inventories, analysis of
' ' aquifer characteristics, effects of' potential radioactive

spills on ground water environment for Section 2.4.13 of the

PSAR. Responsibilities for Section 2.5.2 CVibratory Ground

Motionl included analysis of local and regional tectonic

structures for their potential in localizing earthquakes;

documenting historical seismicity; selection of safe shut-

down and operating basis earthquakes; preparing final report

for inclusion in PSA2.

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 localizing earthquakes; documenting historical;

1
seismicity; selection of safe shutdown and operating basis

earthquakes; preparing final report for inclusion in PSAR.

From August 1972 until October 1972, I was Project;

Seismologist for PSAR investigation, Swamit Site Delmarva1

'

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 1933, I was Project

Manager and Project Seismologist for Seismic Risk Evalu-

ation, Veterans Hospitals, Veterans Administration. In this

-3-
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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 personnel.

In Juna 1974, I was Senior Geologist on a site inspec-
'

tion and review of geologic analysis for proposed Nuclear
|

Power Plant Site, Asturias, Spain, for Rydroelectrica del ,

l

Cantabrico. I was responsible for performing a technical*

review of the client's independent geologic analysis of

proposed site, according to existing U.S. NRC criteria.

From October 1174 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 responsible 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, as well as

scoped out original program of investigation.

From November 1975 until February 1976, 1 was Principal

Investigator-Saismotectonics 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

_4_
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in various disciplines tn :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 1176 through Maren 1976, I was Principal

Investigator-Seismotectonics for Surface Faulting Investiga-

tion at ESCOM's Koeberg Nuclear Station, Capetown, Republic

of South Africa. I wrote scope of work and was responsible

for implementing the program. I wrote 90% of the final

report documenting regional seismicity, teckonics, and

establishment.of Design Earthquakee for the site.

In April 1976, I was Technical Reviewer-Seismotectonics

report for Swedish State Power Board's Forsmark-3 Station,

Forsmark, Sweden. I wa3 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 1977, I was a member of

the Technical Advisory Panel, Geologic Investigations,

Ramapo Fault System, Indian Point Generating Station,

Buchanan, New York, for Consolidated Edison of New York. I

was responsible with others for maintaining internal (D&M)

quality of investigation of the Ramapo Fault System in

satisfying conditions required for operating license by NRC.

From May 1973 until August 1977, I was involved in the ,

!

( . Supplemental Geologic and Seismologic Investigation, North
,

i
Anna Power Station, Louisa County, Virginia, for Virginia 1

1

E16ctric and Power Company. This was a detailed fault

i

-5- !
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investigation for documenting age of last movement of faults

discovered beneath reactor containment axcavations. As

Project Manager, I was responsible for coordinating with
,

client the daily operation of the project, involving up to
~

*

eight geologists. With the Principal-in-Charge, formulated

scope of work-for entire investigation. Since 1174, I have~

been responsible for ongoing micro-earthquake mon'.toring

program (17-station arrayL at the site. I participated as

an expert witness in public hea?.ings. I wrote 50% of final

report for geologic investigation and subsequent answers to
,

questions by NRC staff.

From September 1177 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 investigation, Seismic Hazard Analysis, Selection
.

of Design Basis Earthquakes, geophysics and paleomagnetic
.

analysis of soils s:mples.
!

From September 1978 until May 1971, I was Project

Manager for a site selection study for a nuclear power plant
;

in Central Chile. In this position I was responsible for

supervision of a multidisciplinary teen of investigators.'

The program included Seismic Hazard Analysis, selection of

design basis earthquakes, characterization of seismotectonic

k setting of' Central Chile.

In January 1978, I was promoted to my present position.

s

,6
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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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l Subsequent to the award of my degree, I continued in school

2 for over a year off and on.

3 JUDGE GROSSMAN: At this point we''ll recess.- I'm

4 sorry. We didn't rule on that. That's admitted and we'll '
.

= 5 recess. I just want to make sure that everyone is available
b

@ 6 tomorrow morning including Mr. McWhorter and Mr. Smith and the

- 7 entire panel.
M

| 8 MR. KNOTTS: The entire six-member panel will be here
d
q 9 tomorrow.

10 JUDGE GROSSMAN: Okay. Nine-thirty tomorrow.
=
$ Il [Whereupon, the above-entitled proceedings was concluded
a

j 12 at 5 :5 o ' clock, p.m. , to reconvene at 9 : 30 o ' clock, a.m. in

s
( 5 13 the same pidee.] '

= , ,
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I then?

I MR. MCWHORTER: Yes, sir.

MR. SMITH: Yes, sir.

MR. KNOTTS: Do rou wish to adopt them as part of
i

your tectimony in this proceeding?

MR. MCWHORTER: Yes, sir.

R 7
; MR. SMITH: Yes, sir.

MR. KNOTTS: Mr. ('hairman, we would offer the statement
d

of qualifications of these gentlemen in evidence and ask that

10
they be bound into the transcript as if read.

r

,k JUDGE'GROSSMAN: Mr. Burney, any objection?I

MR. BURSEY: I have a question for Mr. Smith, if I
3

( j .13 ,,y7
*

,

,

'
*

JUDGE GROSSMAN: Proceed.
$i

b VOIR DIRE EXAMINATION
z

MR. BURSEY: Mr. Smith, your degree is a Bachelor

of Science in Geology?
s
b 18

MR. SMITH: I majored in geology and physics, double

19
g major.

MR BURSEY: And that's a Bachelor of Science?

21
MR. SMITH: Yes, B.S.

MR. BURSEY: Adn you're presently taking graduate
(

23
i studies? It says you've complete one year of graduate studies.

24
Are chey ongoing now?

'25 I
I MR. SMITH: No, I'm not undergoing studies now.

: ALDERSON REPORTING COMPANY. INC.
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I JUDGE GROSSMAN: I think it's about time to adjourn

2 for the day. We'll do that and I think we'll start then in
3 the morning with Mr. Goldberg's cross-examination and then

4 the State of South Carolina and then we'll'on to the Board questionb.

5j Is that agreeable to you, Mr. Goldberg? Isn't that che order

0 that we agreed to?
R
b I MR. GCI.DBCRG: Yes, at this point we anticipate no
X
j 8 questions.
d

' JUDGE GROSSMAN: Well, why don't you enter that into-

10 that record?
,

fII MR. KNOTTS: Very well, Mr. Chairman. Mr. McWhorter

f12 and Mr. Smith, did each of you prepare statement of educational
1

( j .13 and professicant qualifications for.possible use in this proceeding ?

| 14 MR. MCUHORTER: Yes, I did. *
.

E

h MR. SMTIH Yes , I did .
a

i[ I0 MR. KNOTTS: And do you have a copy of the statement
us

h
I7 that you prepared before you.?

m
$ 18

Q MR. MCWHORTER: Yes, sir.

b
g MR. SMITH: Yes, sir.

MR. KNOTTS: Are there any additions that you wish

I to make at this time, asking you first, Mr. McWhorter?

MR. MCWHORTER: No, I don't.
(

MR. KNOTTS: Any revisions in your sta tement?
I

;

MR. SMITH: No, I have none. |

MR. KNOTTS: Are they true and correct as they stand |

ALDERSON REPORTING COMPANY. INC. l
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Auvisory donnittee on 2eactor Safeguarcs

relateu to

Virgil C. Summer Nuclear Station
Feoruary 26, 1961 anu Feoruary 27th

Capital Inn, 1901 A$Eembly 5t., Columota, 3. C.
,

Introcuccton:

..y name is auch Thomas. hy aucress is L339 sinkler Koac, ;olecota, 5.C.,w

29206.
I'm glas to have the opportunity to attenc this meeting. I have an laterest

in the Virgal Summer Nuclear Plant as a customer of South Carolina lectric anc
Cas Compsny (SCEEG) ans as a resicant of a city within 26 miles of cne power plant.

I have stuciec the Summer Plant as well as suca relatec suojects as capro-

cessing, transportation of nuclear materials anu the hancling of cautoactive
For the past ten years, I have continueu to seek out f actual iniormation.wastes.

I have worked with state anu national organizations anc am presently a samoer of
the South Carolina Invironmental quality Control (!QC) Auvisory Committee.

Cuestions 2elatec to Instrumentation anu Plant Controls:

1. What stucies are being anc have been cone of uesign basis accicents anu how
to avoin them, since Three Mile Islanu (ThI)?

2. Jhat casign changes have oeen incorporaten into tha Summer duelear Plant as

a result of TMI? As a result of accicents anc near accacents at otaer
nuclear power plants?

( Uhy wasn't more work cone on uesign. basis accicents anu how to avoic : hem-

s.

prior to TMI?- -

4 Cia the NRC"s decision not to follow the recommencations of N2C saf ety

engineeh, Demetrios 3asdekas, have anything to co with his not oeing direct.

*enough in his 1976 reports on tafety issues?
5. Was the NRC's principal reason' for not following hr. 3ascekas' acvice casec

on the belief that "only a small recuccion in risk could result from im-
provements in plant controls"#or because tr e NRC thought that nuclear inaastry
was going to voluntarily research cesign improvements to reuuce accicent etsks?

6. What t=provements in instrumentation have been implementeu since ThI which
assist operators? Vill they or nave they oeen carriec out at the Summer Plant?

7. Why was one of the instruments critical to the operators at ThI plant locatec
behina him?

6. Who has the final say in such matters as- what alar =s are useu, limiting the
,

number of alarms, coorcinating the arrangement of instruments for easy anc
ef fecrive use?

9. Does an epersting group have the last worc on the acceptance of cesign plans?
10. Repoets anc taformation regarcang the operation anu casign of nuclear plants

( contain very little aoout the role ot operacoes, supervisors, procuccion people
to cecision-making relaten to cesign, control room operatton, emergency plan-
ning anc other imp,rtant consicerations. Yhar. enanges have been maue since
TMI in the way of involving such people? At the Summer planti

Report ;o Congress, SRC, NU1:G-0438, April 12,1978*

.
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' TcstLmony of auch Thomas Tcheucey 26 cnd 27, 1981 - oofors tha ACRS'

11. At ThI, why wasn'.t instrumentation provicec to show stem tecvel on remotely
operatec critical valve's rather than instruments watch only recora a sihnal
from a solannsn'

12. 7hy weren't ThI owners anc operators alertec to this proolem by cne 32C?
3y .the* ACRS? , By other utilities? Sy manufacturers?

13. An' anonymous letter to the NRC alerteu :ne agency to stress corroston cracks
in Vestinghouse turuines. How can the celuctance of company ofttcals to
acmit to equipment failures anc tecnnical proolems relatec to the nuclea~r
incustry ' e overcoine?s-

Uhat centrai communication system is there for notifying nuclear power plant
,

14 them? Which coula Leauoperators immeaiacaly of proolems which coulc af fect
to accicents?

wnat oackun e$u(pment coes Summer plant have to ensure correct air flowta .
across.outidt g.

16. Does the Summer plaat have instewsentation to measure ene liquta tn the
reactor vessel?

17 Art on-site NRC inspectors expertenceu procuction people? If not, wnat

group of procuccion anc operating personnel ao these inspectors consult
with?

18. Has a team of nuclear power plant operators anc procuccion personnel locken
into failures which coulc occur anu comoinations of happenings (equipment
fattures, human errors, assign miscalculattons, etc.) in terms of cae
possible outcomes anc in terms of how to prevent a outtuup oc proolems?

19: How are operators, supervisors ana nuclear power plant employees ceing.

trainea.to hancle emergency situations? At Virgil Sumner?
( 20. How long is the training period? *

.

11. Y.eeping clean areas tu a nuclear plant f ree of contamination has not*

,
, ~~been successfully cone at a number of f actitttes.." ..

I 22. Are operating personnel involvec in ene cevelop' ment of such procacures?
23 In the case of cracken turoines, such as tnose of Turkey Point Nuclear*

Plant, how cic the contamination reacn ene steam r,enerators?
2 '. How cic the clean seconcary system at Turkey Point oecome contaminateu?

52. What other nuclear power plants have experiencac turbine cracking in
acettien to Zion Station Unit 1 and Yankee-Rowe?

26 Has there been contamination of. curbines at these Zion anc Yankee-Rowe
plants?

Questions Relatac to Monitoring, "mergency Planning anc the Hancling of
jacioactive 3y-Procucts
17. At ThI, a helicopter was flown over the stack for the purpose of measuring

rautation anc contamination levels, curing the acciuent. Why was it necessary

to ootain cata in this way? Vould such a methoc of monitoring oe necessary
in the event of an accicent at the Summer Nuclear Planq?

- 28. Is there a system of continous monitoring of the off-gases at the Summer Plant i( 1s this in the stack?
'

29. At how many locations is continuous monitoring anc continuous printouting ot
of radiation anu contamination measurements plannec? At the fence? mile
beyonu? I mile beyonu? In how many cirections?

30. How often will the recorus of the Summer monitoring system os reau? Caily?
,

31. Will these recorcs be available to the puolic?

31. Vill ooth alpha anc beta oe measureu continously at the Summer plant?
I

',

e
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.

33. t'hy has so littic progrcss in 'emargency picnning ccken pleco when such plan-
ning started more than ten years ago? |,

'

34. How many nuclear plants have writ en sabotage ano air raic procecures?
35. Will the Suaster plant ce requirac to have these prior to startup?
36. What separation system has been or is being 'cevelop.c to ensure that no

long-lived cautoactive materials are :tixeo in with wastes whicn are buriec
at such sites as Chem-Nuclear in 3arnwell, S.C.?

37. 'Jhat plans are there for alternatives to ourtal of nuclear wastes in the
event that lanc oucial operations are closen cown? Summer plant plans?

38. What alternatives to t$ansportation of nuclear waste oy-prouucts is oeing
stucisc anc constuerec? Sy :GC? 3y utiltttes? By Summer plant?

39. Explain how the research finuings of John Stephen, Jr. anc Rooert Pont
(Trace Elements in Reactor Steels: Implications for Deconunissioning , haterials
Science Cantor of Cornell University, August 1977) has enangeu the plans for'

cecommissioninf nuclear power plants? the Summer plant?
40. How woula it be possiola for instructions to ' e given on evacuation if thereo

is not continuous monitoring of rauiation, contamination anc a.eterological
concittoas?

/. fG Yk*

/
_

Ruth Thomas /

.
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ATTORNEYS AT LAW |=

1320 RICHL AND STREET
COLUMOIA. FOU The CAROLINA 29201

May 12, 19817 vpAv.or.otoCa rei.c~o~c m -
m,CHAMO M AMM GCMGCL

ARC A CODE 8,oJ.

OLQHIAYLEEVY
l0,7 COUP * EEL
1

W.

1

Mr. Jack D. Richardson !Chairman
Regional Advisory Committee
Region IV
Federal Emergency Managemant Agency

|1375 Peachtree Street, N.E.
IAtlanta, GA 30309

.

Re: Criteria for Preparation and Evaluation
of Radiological Emergency Response Plana
and Preparedness in Support of Nuclear
Power Plants, NUREG-0654, FEMA-REP-1, REV1

Dear Mr. Richardson:

Like most Americans, I appreciate the effort on the part of', ,

government and privata organizations to promote cptimum safety 1

to public health in the event of accidents at fixed commercial
1

nuclear power reactors. 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 implementation 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 yo6r agency considers the
enclosed proposals reasonable and responsible. To me they
appear to be so. They appear consonant with the let,ter and spirit
of your guidelines and regulations.

|

.
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Mr. Jack D. Richardson
May 12, 1981
Page 2 !

|
!

I recommend that you carefully review the proposals with a
view toward appropriate implementation. If you disagree
with the proposals, please advise me of the basis therefor
so that I might be enlightened and have a better under-
stand!.ng on this important public issue.

I copy this to Congressman llolland, 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 Fairfield County. I 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

Si ' urs

'

T ra a Medlock
. .

TTM/mt
Encl.- -

-HonorabieFloydD. Spencecc:
Honorable Ken Holland

.

\
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RECOMMENDATIONS
Related to

RADIOLOGICAL EMERGENCY RESPONSE PLANS
for the

V. C.* Summer Nuclear Station

The nuclear accident at Three Mile Island and the

May 1, 1951 radiological emergency exercise related to the

V.C. Summer Nuclear Station demonstrated the need for identi-

fying procedures which would improve:

1. Accident Assessment
2. Notification Methods
3. Public Education
4. Public Participation

Based on the need for improvement in these four aspects

of emergency planning, the following proposala are made:

(1) That a radiation contamination monitoring system

be installed (capable of immediately and continuously measuring

and reporting on radiation contamination levels) at numerous

stations surrounding the V. C. Summer Nuclear Plant at varying-

distances from the facility. Quicker and more accurate response

to a nuclear accident would be possible if radiological emer-

g2.;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 decis' ions. The
t''

data serves as a check on what is being reported from the

radiation contamination system. The two systems compliment
.

x each other.

_1
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I(3) That frequent bulletins on both radiation con-

tamination level and meteorological conditions be issued |

J

to enable people to follow the progress of the drill, simu- ;

-lated accibent or an accident in the event of its occurrence.

(4) That the proposed siren system for the V. C.

Sumner Plant be expanded so that persons in a wider area

would hear the warning, 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 information 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, businesses and

; civic organizations receive training which would halp them
!

j
- to answer questions and direct members of the public to the

\|

proper authorities.

l
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(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 receivh 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 failures

(e) llave on hand food and water in sealed
containers

( (11) That instructions be provided people outside the,

,

immediate area affected by the simulat d accident so that they
.

would be ready if the situat. ion changed.

(12) That members of the public be represented at exer-

cises and drills and that these 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-

strated commitment to the interests of the pubile. They should

not be financially involveil with the industry.

(l3) That a L L cvaluat ion and critique sessionn of

( radiological emerg r._y drills and exercises include persons

who have been selected as observors on behalf of the general
_

public. (See number 12)
s

(
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(14) That the meeting at which a preliminary critiqu:

of an emergency drill or exercise is presented include state- |

ments by ob'servors for the general public, and that public

imput from those in the audience be transcribed and made
w

part of the final evaluation. :
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An Expression of concern '

We the women of Cedar Creek would like to express our reluctance to

accept the risks involved in living near the V. C. Summer Nuclear Generating j

l

Plant. 9

The plant. is in sight of us, and. spent waste is to be stored at the sitaf
. ,

We- feel that the plant should not bet allowed to go on lina until answers are

found concerning the eventual 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 grandchildren are

living next to a man-eade- Pandora's Box. Under certain conditions it could

create thg, catastropha which would make our leaders decide there has to be
,

a safer way.co produce energy.
.

We are nonnally quita easy-going in. our outlook on life. None of. us- ...

protested Vietnam- or the: draft. We watch the EEL question with ouciide interesc..

But this nuclear planc poses problema which we do not went 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 fue the T C. Summer Plant contingent on (1) no storage of

any radioactive wasta at the plant and (2) an irrevocable guarantee that

absolutely no radiation will ever to emitted from the planc.
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An Expression of Concern

about the V. C. Sunaner Nuclear Plant
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An Expression of Concern

We the residents of upper Richland County would like to express our

reluctance to accept the riska involved in living near ene 7. C. Sm-mm,-

Nuclear Generating Station..

.

- planc. is. wi. thin fiftsam miles of us, and spent waste is to beThe

stored at the site We feel that the plant should not be allowed to go

on.line until answers are found concerning the eventual n oragia of this

deadly radioactiver material for the thousands of years needed fer it to

break down.

A do not relish the idea that we, our children, and grandchildren are

living neze to a man-made Pandora's Bor. I'nder certain conditions, it could

create shg, catastrophe-which would.make our laberse decide there has to
i

-

t
be. a. safer way to produce energy.

J

% are normally quite easy-going in our outlocic on. life.- None of us*

protested. Vietnam or the draft. But this nuclear plant poses problems

which we do noe want to pass on to our children -- neither through our genes

nor through. the deadly wastes for which there is no true ma=== of disposal.-

's Therefore, we requese the Nuclear Regulatory Commission to withhold the

operating license for the- 7. C. Summer Plane contingent on <

(1) no storage of any radioactive waste at the plant and

(2) an irrevocable guarantee that absolutely no radiation will ever be

emitted from the plant.
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He the wmen of YMMt)b h/2ts N.d would like to
|

' . '

express. our reluctance to ac ::pt the risks involved in- living near the V. C.
.

Sunner fluclear Generating PTant. . . . . . . :.,3
. a.
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An Expression of Concerr.

We the women of uM / / o fr ' would lika to7

express our reluctance to accept the risks involved in living near the V . C'.'

Sumer Nuclear Generating Plant.~

The plant is inr sight of us, and spentwaste is to be stored at the site.

We feel' that the plant should not be allowed to go on line until answers are

found: concerning the. eventual storage of this. deadly radioactive material for

the thousandr of yearr needed for it to break down. -

We do not relish the. idea that we,. our children, and grandchildren are

living next to a man-made Pandora's.80x Under certain conditions it could-

creata the catastmphe which would make our leaderr decide there has. to be ,

a. safer way to. produca energy.

Wa are novinaT1y quita easy-going in- our outlook. on life.. None af us

protestdd. Vietnam. or the: dra'ft. We watch the ERA question with outside interest.- -

,

But this nucTear plant poses problens which' we do not want to pass on to: our

childrm -- neithar through our genes nor through the deadly wastes for-

which there is no. true: means of' disposal.

Therefore, wet request the Nuclear Regulatory Consission to Juithhold the

operating license for the V. C. Sunner Plaat contingent on (1) no storage of

any radioactive waste at the plant and (2) an irrevocable guarantee that

absolutely no radiation will ever be emitted fmn the plant.
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An. Express,4on of Concern .-

-

\

'
7e the_ residents of. the Denny Terraca area would lika ta express our

'

reluctance car accept the riska involved im living. near the T. C. Summer
. .

._

Nur lane Generating Station..
_

- ~ '

The plane is. withis twenty :n11er. of us, and spene waste is to be stored.

se the site. 7e feel that ther planc should noc be allowed: to go on line un*C
. , .3:q .w.. . . ..

answers: are found concerning. the, eventual storage. of this deadly radioacci.ve
r - . p. ; : '

, . . . . . ,

'

,

:nacerial. for tha thousands. .of yearr needed for ic ta break.down ~~ J'.N.T
. * * *Q ~-.;;: ';W. - 3

* -
-

,

1 We" dn'noc relistr. the. idea, that we, our childrer, and grandchildren are. .

.- .:...,.....
.. .

living nex= to a : nan-made. Fadora's 3cx. IToder certain. ' conditions, it coulcL .' "
;. -(. :_:. .q.~..- .s. .

cresce sht catast cphe.whictr.wouli:naka our leaders decide there has. to be a
.

''

- ^ ,' . . .: . ,

safer way to; produce energy _, , -
. . .~ q.-. ..

~

( .- . .. . .- .
--

(i~i.

- . . ,
.

b.w$,We- are normally quite easy-going;in our outinoic de life. None of. us
. - '.= . e.:. .. . ..;

procesced. Viatnaar or the drafr Tue this. nuclear planc posea problems whicfr 2r-
_ . . m,

we do not went to pass on to: our children. - =eicher throught our genes nor P: . -
:' *

h. -
through. the deadly waatar for whictr thera is no- true na an- of disposal. ~ '~

ty : . :g,.
Therefore, we requese the .Tuclear Regulatory Consnission to withholi che ....
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An Expression of Concern

We the residents. of areas surrounding the.7. C. Summmer Nuclear

Generating Station. would. lika to express our reluctance to accept the f

. ..

risks involved. im living nenz the nuclear plane.
$ rThe 7. C Simumer Planeds. within thirty miles of us,. and spent waste

is ce be stored ac th'e site. We feet chat the planc spould not be allowed
,. <M,

to go on line until. answers are found concerning, the eventual storage of
f.

4this deadly radioactive material for the thousands of years needed for it Qa '
/p~

E,to break.down 2

p ,

~~

,We do not relish- the: idea: thac ve ,. our children, and grandchildren
.

living next to- ae man-made' Pandora's Box. Under certain conditions, it
'

are

l could creata shg.catastropha which would maker our leaders. decide- thera has
*

'

to be a. safer way to. produce energy -

We are normally quita easy-going in our outlook on. life. Sur this*

nuclear plant poses problems which va do noc want to pass on to our

children - neither through our genes nor through the deadly wastes for~

b
.which there is na true; means of disposal

Therefore wE requs2the Nuclear-Regulatory Commission to withhold
.

the operating license for the Y. Ci Summer Plane contingent on

(1) ao storage of any radioactive waste at the plant and

(2) an irrevocable guarantee that absolutely no radiation will ever .

be esitt front the plant.
~
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4 An Expression of Concers*

Ve residents of areas surrounding the 7. C. Susunar .% clear-

Cenerating $sation would lika to espress our reluctance to accepc the''
~

risma- Lavolved ta. Living. nea the planc. . , , ,

The 7 .==ar F14ac is within. thirty ailes of us and spenc wascoe
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We , residents af areas surrounding the 7. C. Summer helear

)'

Generating Station would lika to express our reluctance to accept the

-f riass involved in living, near the planc.
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smcr.ran nennu?ORY COMMTSSION

in the .datter of: South Ca.Tolina Electric & Gas Co., Summer Unit 1

* Date of ?receeding: June 22, 1981

Docket liumber:-

g n _, q q _nr.

Flace of Proceedi::g: Columbia, South Carolina

this is khe criginal transcriptwere held as herein appears, and that
therect for the file of the Coc=ission.

Peqqy J. Warren

Official Reporter (Typed)
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