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1 PROCEEDINGS

2 (9:00 a.m.)
3 JUDGE GROSSMAN: The seventh day of hearing

4 in the General Electric show cause proceeding is now

-
.

5, in session. We left off yesterday with Dr. Slenmansg

j 6 having completed his answer or discussion, and Dr. Brabb

j 7 .having indicated that he disagrees with some of that

8 discussion. And I would like to comment now that I
:

9 have noted that members of the panel are reluctant to~

a
4 10 ' allow their colleagues to say things that they don't
i
E 11 | agree with which they think impacts upon their professional

,

M
g 12 | integrity, and I think that is an admiral trait for
s

13 experts to have, and we would encourage you not to sit.

W

( 5 14 and remain silent if your colleagues do offer an opinio'n
- .

E 15 that does not coincide with your own. We would like
'

E
g 13 to have the full matter discussed from all points of
9
$ 17 view on the panel.

,

'3 Mr. Swanson, do you have something? *

( 19i MR. SWANSON: Yes. Two preliminary matters,
l C ,

",' 20 One is dealing with the matter you just brought up. So
'

t

| G ,

| ; 21 that I don't forget it, I did want to indicate to the
e
"

3 Board that we have copies of a signed letter from
,

( 23 John Maxwell to William Ellsworth. We don't have., ,

Y 24 sufficient copies to distribute to everyone, but if

25 we could have this bound into the record everybody will'

l

'

,

A;; ERicN REPCRnNG COMPANY. INC.
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1 have access to it from the transcript of today'ss

2 proceedings. It appears to be exactly the same letter,

_.
3 but with the signature at the bottom.

4 So at this time we would request the Board

j 5 to have a signed copy of that letter, and in view of
"

6 the fact that the document has been introduced into'

j 7 the record, that 'I would ask the Board to have a copy
*

8; - of the signed letter from John Maxwell to William,
,

9 Ellsworth bound into the record. I will provide a~

a
10 ( copy to the Reporter.4

i
f, 11 ' MR. EDGAR: No objection.
E
j 12 i JUDGE FERGUSON: Mr. Swanson, I think that
5
'. 13 was done at my request, and I want to take this
W

( 3 14 opportunity to thank you for,doing that. Apparently the
:
3 15 matter received more attention than I had intended it ,

E'

# 16 to receive.
~

'
5
i 17 My only concern, and I think you can

,

j 'S understand this, is that documents, however they are~

p[ .19 introduced, if they are letters with names, it appears
,

20 ' to me that signatures should be affixed. My concern
E; 21 | is that this not be a matter of. great weight, and ifl

' e

| ' ?.2 , you would simply replaca the unsigned letter with a
,

q%]2:C 23 ' signed letter, that would be perfectly all right with

Y'<k 24 me. I do not want this to appear in the transcript as

k' 25 though it were a matter of great imoortance.

b
!

CE;tscN RE?cRT*NG COMP ANY. !NC.
.
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1' MR. SWANSON: I appreciate t-hat. Prelimi-

2 narily, let me pass the thanks on to Dr. Ellsworth

3 since he is the one who obtained the copies that I do7-

4 have. But of course the unsigned letter was

5 distributed as a page in the transcript as issued thus

6"

far. I think short of trying to retrieve those, I

k7 think perhaps the only way we could get it into the

8
i record would now be to have it received and bound in,

3
I". as a page in today's transcript.

'u
i 10 ' (Board conferring.)

11 JUDGE GROSSMAN: Mr. Swanson, now that you

12 i have brought the signed copy, and we are satisfied
"

13g that it is authenticated, we will accept the unsigned
=

( 5 I4 copy appended to'the prefiled testimony. I have .

I 15 forgotten whether that has already been admitted..,.

O
; 16 MR. SWANSON: Yes.
2
M 17 JUDGE GROSSMAN: It has. Then that will .

5 igd suffice.

f .19 MR. SWANSON: We do have the original,

20 which I would propose then to just circulate among our
-

21 ,'*

counsel and the Board.g

JUDGE GROSSMAN: We are satisfied that it.

- is authentic. For whatever it is worth, the unsigned

copy is part of that exhibit.

25'

MR. SWANSON: Okay. Thank you,

b'

,

pcgqscN p,E.scRT'NG COMPANY. INC.

- . - . - . . - .



,

m . .

1-6 jwb 1311

1 JUDGS FERGUSON: Let me express my gratitude

2 to you, Dr. Ellsworth, also, for whatever effort you

3 put forward.

4 MR. SWANSON: Returning to the matter that
.

5 the Board brought up as the last order of business"

j 6 yesterday, we did discuss the nature of the concern

3 7I expressed by Dr. Brabb yesterday, and I think a brief

8 history would be appropriate to set the matter in-

9 perspective.a

a
4 10 The Staff's Safety Evaluation Report
i
g 11 contained an analysis of data concerning offsets as
!!
$ 12 a result of the San Fernando earthquake of 1971. It

E
13 was based primarily on the data by the document by.

1-

(~ 5 14 Barrows and others.
=
3 15 We asked for admissions from the other

'

N
j 16 parties that the inclusions were correct. We received

'

E
ii 17 them, and we prepared a stipulation based on them.

,

9 Subsequent to that, we realized that another

f[- 19 document was being prepared, that a review was being
.

20 conducted which contained other data. It was a documenta
,

E|
21 i which resulted in the publication of the document by

" , 7.2 Sharp which we distributed at the beginning of this
'

@ 23 hearing.

K 24 As a result of that preparation, I had

I \
25 requested that, despite the admissions we have, that the"-

;

l
I

'

/.;,;;g,qdcN mEftCRT'Nc COMPANY. INC.
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1 other parties might feel more contfortable, as would we,m

2 if we added a caveat to the stipulation. It appears

3 in stipulation (i). That caveat is that, we put in

4 parenthesis, that "(The following items were based on

j 5 data by Barrows, et al., 1973.)"
"

6 Inadvertently, that caveat was not applied

j 7 to item (h). It should have been, because (h) was also
O
g 8j based upon Barrows data.

'.
E 9 The concern is ther one'might be able to
a
4 10 ' draw somewhat different conclusions from Barrows than

i i
g 11 ' what one would from Sharp, based on the distribution of
M
j 12 |

offsets across the zone, which was the zone of break
s
~

13 in the San Fernando earthquake..

W

( j 14 As a result of our further discussions, we

5 15 have prepared and proposed an addition to stipulation
- E

j 16 (h). I have shown a copy of this to counsel for *

'9

i 17 Intervenors and the Licensee, and have been told that
6

j 'S they have no problem adding this caveat.

| -

p 19 I would then propose to the Board to read a
E
U 20 ' statement which adds on to stipulation (h), which I

| U
| "; 21 | believe accurately reflects the concensus of the panel

a

" , 22 and accurately portrays the manner of describing the-

.
23 ' distribution of breakage across the San Fernando Zone.

|

24' At this time, then, with the Board's permission,

25 I would Jike to propose this addition to stipulation (h).'"

(s

pgg,qdcn .nfsoRT';4c COMPANY. INC.

|

l
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1 JUDGE GROSSMAN: Mr. Barlow, I would like tos

2 hear from you on that. Do you agree to the matters

3 there?
(

4 MR. BARLOW: To stipulating to what he wants

y 5, done?
7
g 6- JUDGE GROSSMAN: Yes.

3 7 MR. BARLOW: Could I have a minute to review
0
g 8; it again, please?
.
*

9 MR. SWANSON: By the way, I indicated that
*a

d 10 ' I had shown it to counsel for the parties, and I was
~

=
E 11 , indicating Mr. Cady.
E !

j 12 1 JUDGE GROSSMAN: I understand that, but I
<

13 really think t' hat the matter ought to be resolved to.

I

( 5 14 everyone's satisfaction. We don't care to have
E= 15 something on the record that may be somewhat inaccurate

- 2
y 16 just because counsel have agreed to it.

'

E
'

W 17 MR. EDGAR: Mr. Chairman, if I could make a
,

'S suggestion, I don't think I have the problem that I

19 wasn't aware that it was going to be a stipulation. I

E 20 don't think I have a big problem on the statement. I

I ,

; ; 21 would just as soon defer this, and we could talk about
i e

~
! ?.2 it among the three of us.

,

'

23 MR. SWANSON: Well, perhaps I should

V*C 24 withdraw the offer of adding it as a stipulation; buts

j - 25 I would like to read the statement as a statement on
''

| k.

f.;;;gR4CN *E.scRT"NG COMPANY. INC.
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- 1 behalf of the panel, and the Board could of coursep.
s

2 verify with the panel that that indeed reflects their

3 viewpoint.

'

4 JUDGE GROSSMAN: That sounds like the

j 5 wisest proe ' dure.
*

~
.

6 MR. EDGAR: I just feel a little bit disabled"

j 7 from going through a statement which must necessarily
0

8 have had a lot of expert input. They don't use their,

i
9 words carelessly, and I can review it, but only to a

| J
l 4 10 ' limited extent. Presumably it is true. I have no

i
g 11 ' problem with that.
W
E 12 i MR. SNAMSON: I will withdraw the offer.
5
~. 13 MR. EDGAR: The panel could make the state-
3

( j 14 ment, and.then explain it, and that would probably be
,

5
15 helpful.*=

2*

y 16 MR. SWANSON: Okay. I will withdraw the

E
W 17 offer of amending the stipulation, and I will then

,

i
-

| [- 'S propose to read a statement which I am told accurately
; .

| b 19 reflects the concensus of the panel.
M
M 20

-

E
21*

3
~

22
.

25

|

I
'

.

Nd

,

A-eg;tdCN PE.*cRT N:3 COMPANY. INC.

|
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Ip Whereupon,

2 PHILIP S. JUSTUS,

3 ROBERT E. JACKSON,g
4 ROBERT H. MORRIS,

*
= 5 EARL E. BRABB,
"

h. 6 DARRELL G. HERD,

3 7 JAMES F. DEVINE,
"

8g i WILLIAM L. ELLSWORTH,

3
9' and"

.; ;

d 10 ' RAMAN PICHUMANI
i
g 11 ; resumed the stand and, having been previously duly
S
g 12 i sworn, were examined and testified further as
s

]i
13 fo11cws:.

i 5 14 MR. SWANSON: Our review" -- this being'"

':
3i 15 the review of the panel - "of the Sharp (1981) report

,

f:
g 16 results in a refinement of the earlier observations
2
g 17 based on our analysis of Bonilla (1973) which could be ,

9 interpreted to indicate that displacement during then

( 19 1971 San Fernando event was distributed uniformly

?
20 ' across a, zone 200 meters wide. This new treatmenta

E
; 21 in the Sharp paper indicates that the trajority of the,

e

?2 displacement probably took place over a narrower zone
,

'

g 23 commonly 5 meters or less." That is tk a statement.

F 24 Perhaps I should ask the panel if there is

' 25 anyone on the panel who disagrees with that statement?

b

.

/.t.0F.R4CN !EpcR-*NG COMPANY. INC.
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1 WITNESS BRABB: Since I was the instigator-
s

2 of the difficulty, I will say that I agree both with

3 the statement and with the counsel's characterization of
l'

4 my concern and the reason for the statement.

j 5 MR. SWAh3ON: May I take the silence from

6 I the other panel members to indicate that they also agree

j 7 with the statement?
O

8 (Panel members nod in the af firmative. ),

3
*

9' JUDGE GROSSMAN: It is the Board's under-
a
d 10 standing that all the panelists agree with the statement.

i
E 11 | Mr. Barlow, you did ask a question, and you
8
g 12 i did have an answer from Dr. Slemmons, and you do have
S
~. 13 the opportunity to pursue the matter further if you
E

( j 14 want, now. Do you want to pursue that somewhab further?
: .*
3 15 MR. BARLOW: Yes, sir. And I would like to

-

;.

y 16 clarify that I mm in no way questioning the stipula-!

9

5 17 tions which we agreed to. I am, rather, examining the
,

> ;
'S discrepancies between the 1979 Staff SER input and the'

j -

!
'

d 19 1980 SER.
%

~

E 20 JUDGE GROSSMA.4: Fine. With the basis of
E; 21 , the testimony by Dr. S'cmmons yesterday, and the new

t

e
"

; 22 statement by the panel which the panel endorses, you

.g 23 | may proceed further, Mr. Barlow.

I PN 24 Dr. Brabb?

- 25 WITNESS BRABB: Excuse me. Before we begin,

| k-

/4J:ERacN RE?cgT'NG COMP AN .YINC.
.

|
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1 your Honor, I have a question about procedure that you-7

2 had discussed just prior to this. I want to make sure

3 that I understand it.
(

4 Most of the conversations that we have had

3 5 among ourselves are to try and refresh our memories,
7
g 6 or to clarify some information regarding a great mass

j 7 of material that we are trying to remember. Theref .e,

0
8; it has been very helpful to us.

A 9 Did you mean by your comments to try and
d

10 |d prevent this type of conversation among ourselves?

f~li l JUDGE GROSSMAN: Not at all, but we do not
W
j 12 i ware you to sacrifice any part of your professional
5
~. 13 opinien in order to arrive at a concensus on the panel.
W
5 14 WITNESS BRABB: Thank you. To the best of(

' :
3 15 my k'nowledge, that has certainly not been done with

'

5
g 16 respect to myself, and I doubt with my colleagues.
2
M 17 JUDGE GROSSMAN: Thank you.

,

j- j 3 Dr. Barlow?
.

b 19 CROSS--EXAMINATION (resumed)
M
E 20 BY MR. BARLOW:
5

21 G Dr. Brabb, at the close of the sessioni

" , 22
'

yesterday we were discussing with Dr. Slemmons the
'

| 23 characteristics of the San Fernando earthquake, and
!

/ 24 other concerns regarding surface faulting at the GETR"

'5 site. You noted that you had a disagreement with thei

%s

AL;,:CT4CN RfpcRT*NG COMP ANY. INC.
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I

(~S way things had been presented, and I could not help but

2 notice after that that you were the subject of a lot

3
gs of discussion amongst your colleagues on the panel.

4 I would like to ask you to explain in detail
.

5'
what your disagreements were; and also to explain to

a 6- me whether or not since 5:00 o' clock yesterday you werea

j 7' pressured by the NRC Staff, or anyone else on the panel,
.

8
i to bring your opinion into line with the current staff,

'

3
9'a

osition in the 1980 SER.e,

u
4 10 ' A (Witness Brabb) Mr. Barlow, there are
*

z
c 11 | several questions involved in that. Can we take them

j 12 i one at a time?
<
L -

~
13g s. Certainly. Could you tell me, first -- or

=

d 14 could you describe for us the communications which
''

=

,

y 15 resulted from your disagreement yesterday after the
O
g 16 close of the session at 5:00 o' clock. Were you

,

9

3 17 subjected to any sort of pressure by the NRC Staff, or .

.

Sga by the USGS administrators regarding your disagreement?

| 19 MR. SULLIVAN: We have multiple questions,
C

20 <" ence again. I think if we want to get this matter
_

G
21 | clearly explained on the record, we are going to have

"

12 to make sure that the answers are responsive to the,

.g 23 ' questions.

, -
Y'(* 24 JUDGE GROSSMAN: Dr. Brabb, could you handle

'' 25'

the question in the form that it is in now?

b
t

.

pgg;tacN PLScR-'No COMP ANY. INC.
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1 WITNESS BRABB: I think I can handle at least

2 part of the question in the form that it was asked, so

.

3 I will try to respond to that. And perhaps if that

4 is not satisfactory, he can follow up with an addi-
*

5g tional question.

h6 JUDGE GROSSMAN: That is fine.

j 7 WITNESS BRABB: I will respond specifically

} 8; to the question of whether I was pressured by NRC Staff
:

9'~_ or my administrators to modify my views.
u
d 10 My colleagues who are sitting at this table,
~

=
g 11
!!

. and the other colleagues at Menlo Park, know that of

3 12 all of the people in that Center who is least adaptable
E

13
,g to pressure, I am one of them. And neither the people
z

f,14 from the USGS administrative staff, nor the GRC people
'

I 15 bave been pressuring me or tempting me to change my
2

16

E
,

opinion, or modify my testimony to conform to any overall>g

W 17 views, ,

5 3J I am speaking here today from a conviction.

19 My opinion will come out regardless of official positions
,. , .

20; on anyone's side.
i:

21 BY MR. BARLOW:

D 0 If I might explore this a little, my question
,

.$ 23 was not whether you gave in to the pressure, but whether

6 24 you were asked to bring your opinion or disagreement more

25 into line or conformity with the position of the other
'"

s

.

Ai,.|:ERioN 8'. PORT'NC COMPANY. INC.
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1 members of the panel.-s

(
2 A (Witness Brabb) The answer ta that is "no."

(^
3 G Now, Dr. Brabb, could you explain to us in

'

~4 detail the form and details of disagreemen? which you

j 5 had yesterday which you raised as a concern?
?
g 6 A Well, I think counsel has described that in

,

j 7 general terms. That is to say, I am -- was uneasy with
0

8 the characterization of the displacement of San Fernando

% 9 as being equally distributed over a wide zone, when
a
4 10 ' the evidence from Dr. Sharp's report clearly indicates

11 that it was concentrated in a fairly narrow zone.
E
j_ 12 i The consequences of this of course are, in
5
-

13 the one case, to indicate that the amount of movement.

W
; E 14 that could be predicted from this would be relatively

r -

3 15 . small and diffuse over a large area, in contrast to
- E .

relatively large in a small area.g 16.

p

3 17 A (Witness Jackson) Mr. Barlow, I would like
,

f. 'S to add just something to that. I agree with Dr. Brabb

d 19 in his concern yesterday that it should be raised. We
s
M 20 ' were very well' aware in the issuance of the Staff SER
E

21 that'we were dealing with a data set which was not.
*

| :

| ' 22 , the best data set, because we were looking at vertical

!23 offsets.
|

| 24 In using the Bonilla paper of 1973 to
'

- 25 represent a zone of movement, the purpose of putting

!
s

reg 33cn ag,3cRT*NG COMP ANY. INC.
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1 that aspect in the SER was to indicate to the partiesm

2 in the proceeding, and I guess the Board in the end,

3 that when you are using fault data in measurements of
,
i

4 fault displacement which are represented often on
.
g 5 figures as maximum, that you need a sensitivity to how
7
5 6- those measurements are made.

i

j 7 Now as a geologist, we all know how they're
0
g 8; made and we have an appreciation for them. Dr. Brabb

'

I
9' was absolutely correct in the way the term was written."

a
d 10 It could mislead to incicate a uniform distribution

'

i
g 11 | across this 200-meter zone.
W

$_ 12 The figure, Figure 4 of the paper, if read
5
~. 13 by a competent geologist, would be able to infer --
W
E 14 conclude by re'ading that that the dominant amount of
: - ,

3 15 displacement did take place in a narrower m.1e than the
2-

y 16 200 meters.
9
3 17 So the way it is written was misleading,

,

| [- '3 and I agree with t!.e modification fully.

d 19 MR. EDGAR: Could I have one clarification?
5
E 20 I think Dr. Jackson used a reference in your remarks to

'

E
21 "Bonilla." Were you referring to Barrows?

; 9.2 '
"

WITNESS JACKSON: Please let me look it up.

.g 23 It is important.

! EN 24 (Pause.)
l

25 The report is entitled " Surface Faulting by

k
-

I

l
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1 U.S. Geological Survey Staff." It has a number of~
s

2 authors .-- it looks like approximately 10 -- the first

3 author is Bonilla. They are referenced by a footnote.
,,

.< -

4 It is contained in a preliminary report published by

3 5 - the U.S. Geolog'ical Survey and NOAA, .USGS Professional
7

6 Paper 733. My reference is to page 63, Figure 4.'

3 7 WITNESS JUSTUS: If I could add, there may
0

8 be a little confusion about the use of -- or the

% 9 reference, Bonilla '71, or Bonilla '73. There is another
a i

d 10 ' 5onillapaperthatperhapsshouldalsobereferenced
i
g 11 < here. There is a similar statement in it.4

W
j 12 | It is a paper by M. G. Bonilla entitled
5
~

13 " Trench Exposures Across Surface Fault Ruptures.

'I
E 14 Associated with the San Fernando Earthquake." It is<

--
.

3 15 a 1973 document.-

2-

y 16 WITNESS JACKSON: Wei.all agree on the panel,
*

9

6 17 and it is important to note, that the Sharp data is a
.

'3 more direct measurement and was done more for the
I .

g 19 purposes of the kind of discussion we are having here |* i
U 20 with regard to GETR.
E

21 BY MR. BARLOW:*

3
~

| * 7.2 G Dr. Brabb, if we can all agree that Sharp's
,

. 23 report indicates that the displacement probably took

; VM( 24 place over a narrow zone commonly 5 meters or less, and

('
| 25 we attempt to apply this new information to the GETR
I

i

A*cgadoN RL*WRT*NG *OMPANY. INC.
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1 site and the Verona Fault Zone, in your opinion is it%

.2 possible that within the Verona Fault Zon,e that
3 displacements on a single strand c..- branch of the

,,

4 Verona Fault Zone could cover a width of 5 meters or
.

5 less?
"

6: A (Witness Brabb) I haven' t considered that'

| 3 7 poss4.bility before. May I confer with my colleagues
O
g 8; before I respond?

'o

9' a certainly.'-

a
4 10 ' (Witness panel confers.)

=
. i.

E 11 '1 A My colleagues say they don't understand the
E

| 12 i question. I have to admit that I don't really, either.
5
-

13 So I wonder if you can use slightly different.

W

5 14 terminology to,exprass the same thought for us?r

3*

* 15 0 Perhaps I could simplify the question.
, - ,

-;:

y 16 JUDGE GROSSMAN: before you do that, wei

i E
M 17 are having a little equipment problem, and we would

,

f '3 like to take a five-minute break.

end h 19 (Recens.) |M i
JWB g 7.0j

#1 E
21*

3̂
22

| .

4
I i

'' 25
1

!

k_
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1 JUDGE GROSSMAN: Mr. Barlow, you were ready to ask
''/

2 a question. P ro ceed.

3 MR. BARLOW: Yes.

4 BY MR. BARLOW:

1

3 5 Q Dr. Brabb, my (pestion is, could displ& cements
"

6 during a single event on the Verona thrust f ault zone occur'

j 7' within a width of five meters or less?

$ 8, A (Witness Brabb) Yes.
'

0
| 2 9 Q Would this displacement in this narrow zone be

d
| d 10 associated with movement on a single strand of the Verona

f 11 Fault zone?
E
E 12 < A would you repeat the question again, please?
S
~. 13 Q Perhaps I should change the word from "would"

's '

g 14 tc "could."
,

b Could this displacement within a narrow zone15
i . g

# 16 be associated with movement on a single strand of the
,

I
'

i 17 Verona F ault zone?

S. 13 A Yes.
n

d 19 Q Okay. Thank you. .

|M '

| M 20 I would like to get into a discuss im of the'

'=

21 discrepancies between the 1979 SER input and the 1980 SER
3

12 in the sections entitled " Current Staff Position. ""

. 23 A (Witness Jackson) Could I interrupt you for a

24 minute? I would like to add to Mr. Brabb's last response.

25 I need to make one measurement.

l

.j
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1 0 Okay. Perhaps while you are calculating that, I
'

/ 2 could --

3 (P anel conferring.)

4 A (Witness Jackson) Fine. That''s not what I

2 5 thought it was.

6 Q I do have one more question along that line

3 7' for Dr. Brabb.
~

5 8, Dr. Brabb , in the hypothetical situation that
'2

2 9 we are discussing, could the displacement within a narrow
a
4 10 ' zone of.five meters or less occur on a strand of the Verona

f 11 Fault zone that could pass directly beneath the reacto r?
W
5 12 A (Witness Brabb) Would you please state the
E
*

13 question aga it?

E
E 14 Q Cert ainly .
=
5 15 Could the displacements during a single event
2'

# 16 on the Verona Fault zone, within a narrow width or zone of
5

i 17 five meters or less, occur on a strand of the Verona Fault
.

3
13 zone directly beneath the GETR reactor?

m

i 19 A I think the answer to that is theoretically yes.
5 ,

M 20 I don' t think it haa been established that there is a

i 21 splay or strand of the Verona beneath the reactor, but that
i 3
| 12 is certainly one of the possibilities."

!

. 23 Q Dr. Brabb, I would like to ask your opinion'

| [d'24 of the statement that is found in the 1979 SER input inC[

25 the section entitled " Current Staff Position ," page 8.

s

|

|

|
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1 Do you have that document available?

2 A This is the 19 80 SER?
.

3 Q No, the prior one, 1979.

4 A (Witness Jackson) Could you repeat the page

3 5 numbers?
'?

6 Q Page 8.'

3 7 A (Witness Srabb) I don't have the reference.
"
.

8, JUDGE GROSSMAN: Excuse me. Let me just say we,

9 don' t have that SER in evidence, Mr. Cady. Are you prepared
a .

4 10 ' to distribute copies to' the Board and offer that document

- k
E 11 i in evidence? I have a blank page for page 8 in the copy
!!
j 12 ' that is already admitted into evidence, and I think it
<
*

13 would f acilitate matters if you would offer your exhibit.
.

14 MR. CADY: Your Honor, because of logistic
.

=
'

3 15 problems and the copies that I received yesterday, the
.

.
- y

$ 16 copies were deformed in certain matters, and I'm getting
2
M 17 copies done this morning , and they will be delivered this

[- 'S afternoon containing the ' 79 SER with the conclusions

6 19 included.
-

|w

b 20 JUDGE GROSSMAN: Ok ay . Thank you. Proceed,
I

E :

21 Mr. B arlow.*

| 3
'?2 WITNESS BRABB: I believe I have it in my~

., .
23 brief case , if you wish to wait a minute or two. I will

2 % 24 attempt to retrieve it.

25 MR. BARLOW: I can wait. Are there any copies

'
-
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1 amongst the panel?
I 2' WITNESS BRABB: It's just been found. Page 8,

is it?

BY MR. BARLOW:

5 0 Yes , p age 8, number 4. Could you read the text

0' 6 cf the section entitled No. 4 on page 8?

7 A (Witness Brabb) " Although future displacements

8
i have a higher likelihcod of occurring along the existing

S
. .

.
f ault breaks, rather than between them, this likelihood

>u
d 10 cannot be quantified for the Verona Fault zone based on

11 ' current geologic observations. The concept andstudy of

12 i new faulting (initiation of new fault breaks) is in an

].
13 infantile tage. Observations to date ' indicate the paths

=

! 14 of surf ace displacement within and adj acent to f ault zones!
- .

3 15 during e arthquake events are not predictable."
. n

=

16
O Thank you. -

U 17 Based"on your analysis of that statement, could*

:.
ig 'd you give us your opinion on whethe r or not a future surf ace

.

g 19 displacement of the Verona Fault zone could surface |
? ,

[
',O directly beneath the position or the GETR reactor within
21 '

| that zone?e
i e

2 A The question is could? Is it theoretically

23 possible?
L
2 24 Q Yes. Perhaps it would help if I p ref ace that

25 question with another question.

k->

|
|
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1 Is it possible in a thrust f ault zone in
|

f 2 california that a new surface displacement or surf ace

3 break could occur anywhere within the f ault zone?

'4 A I think the answer to that is yes.

] 5 0 ok ay.
"

g 6 A All f aults are new at some time, and therefore

| j 7 certainly new breaks within the zone can be anticipated;

", 8 at some time over a geologically long period of time,'

3
% 9< additional breaks may develop.
d .

d 10 ' O Okay. Within the Verona Fault zone, is it

~ f 11 i possible that a future surface displacement oculd occur
M
E 12 directly beneath the site where the GETR reactor is located?
E
*

13 A I don't think there's any disagreement that that
.

W
E 14 is indeed possible. The difficulty is trying to quantify

,
=-

*

5 15 that and how likely it is.
%

- a
j 16 Q Within the statement which you just read f rom

E
g 17 the 1979 SER, it reads:

13 "The concept and study of new faulting.

d 19 (initiation of new f ault breaks) is in an ;

s I
i

| E 20 ' infantile stage, and observations to date
i 5
! *

21 | indicate that paths of surface displacement
3

( 12 within and adj acent to f ault zones during
~

.
.

23 earthquake events are not predictable."

i E'C[ 24 Now, do you know whether or not since 1979,

25 there has been a significent increase in the understanding

i

i

Ai :| ERdcN Pl*CRT*NG C::MPANY. INC.

l
. . - - _ _ - _ _ ._. . _



ar2-6 1329

1 of this phenomenon or is this,the study of new faulting

f 2 or initiation of new fault breaks, still in an infantile

3 stage in 1981?

4 A I would like to defer to some of my colleagues.

3 5 They may be in a better position to answer this question
"

6 than I am. I don't know the answer to that.'

3 7 Does anyone else want to struggle with it?
O

8 A (Witness Jackson) Since I wrote the sentence,
"

% 9 that's included in the SER, I'd say our data base has not
' a

d 10 ' increased in any significant way. I think as a result of

f 11 ' some of the studies we have done for this site, and thinking
9
5 12 i that'we have done, and discussions we have had among our-
S
. 13 selves and the USGS, a lot more thought has gone into this

'i
E 14 problem in the past two years than previously. But I woued

( g .

5 15 still say the statement holds true.
k -

# 16 A (Witness Dcvine) I'd like to add a comment on
E

i 17 that, if I may.

N 13 JUDGE GROSSMAN: Certainly.
! a

d 19 WITNESS DEVINE: I don't think we ought to
#t

' '
N 20 ' confuse two different things here, and I believe there is,

E
21 at least from what I hear in the questioning, and that is*

i
~

* 12 the study of how new faults are created or propagated is

23 in an infantile stage. But that is a separate point from

' 24 the f act that we have observed the occurrence of faulting

25 in thousands and thousands of places, and consequently have

|

l

| [
' /
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1 made previous statements about the likelihood of movement

i 2 occurring on existing f aults, rather than generating a new

3 one.

4 Those are two separate thoughts, and one does

2 5 not relate to the other one directly. So the f act that
"
,

6 the study of how new ones are generated is in the inf antile'

3 7 stage does not detract f rom what we have observed on existing
*

8; faults.,

'

9 BY MR. BARLOW:~

a
4 10 Q I have a follow-up question for both Dr. Jackson

f 11 and Dr. Devine regarding the latter part of the statement
W
j 12 i in the section that we are looking at, in which it says
5
~

13 that:.

W
E 14 " Observations.to date indicate that,

&'
3 15 paths of surf ace displacements'within and

,
- g

y 16 adj acent to f ault zones during earthquake
,

o

i 17 events are not predictable."

f. 13 Dr. Jackson, can you tell me why that statement

. d 19 and this entire last sentence of this section from the 1979
s '

E 20 SER was eliminated from the' 1980 SER?
E; 21 , A (Witness Jackson) You have to ask my attorney

| c

12 ' that. But to amplify -- I'm not trying to be cute -- the~

'

|
'

|
. 23 reason why it was deleted is I think t' tis statement was

,

24 made prior to the probability studies being done, in terms

| 25 of decision as to the likelihood of a new fault being

I

l
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1 generated between the two existing faults. We wrestled

r
t 2 with this. problem with great difficulty both in ' 79 and ' 80.

3 The major difference, the most significant difference was

4 the probabilistic studies that were done, plus a censideration

j 5 of relooking at the information we have had previously,
"

j 6' taking a hard look at it.

3 7I Q Am I correct in my interpretation that in 1979,

",.

8 the Staff stated that the path of future displacements
3
%-9< within a fault zone was not predictable, and yet in 1980,
a
d 10 you have changed that position to accept the probability

* i
E 11 ' , studies by the Licensee, and other probability studies
E
j 12 i which do predict the paths of future surf ace displacement
E

13 within the Verona Fault zone?.
,

E

E_ 14 A It's a very long question. I'm not sure I have
,

~

=
15 all the . elements of it. I don't think the probability=

'

5
g 16 studies in any way predict one way or the other what is
2
% 17 going to happen. They give a frame of reference or a

3 numerical frame of reference to assist a geologist in his

d 19 judgment as to quantifying what that likelihood is.
|s'
'

5 20 Our .dvisors, in studying the probabilistic

E
21 studies -- the basic conclusion, and they will have to*

5
' 22 confirm that in the panel that they're on -- was that"

, .

23 because of uncertainties in the method, the probability

P'<s 24 calculations indicated that you didn't have to consider

25 surface offset. It is such a low probability that you don' t

( ,, '

/. *dERicN RE.*CRT*Nc COMPANY. ;NC.
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1 have to f actor in that as, let's 'say, a design basis

I 2 event.

3 However, because of the uncertainties in the

'4- process of calculating it, in the judgment of all the

j 5 geoiogic personnel who were involved in this site, I think

6 there were seven geologists that we polled at one point in

j 7 time, it was our judgment that surf ace f aulting must be

O
8 considered under this plant, and so the change there was,

3
% 9 not whether or not it would occur, but the likelihood of a

a
4 10 certain amount occurring.

f 11 I caution against the use of prediction.
W

5 12 Prediction is not a proper term to use. We are estimating
A
*

13 -- prediction has a time-space relationship which we are
.

I
E 14 not trying to accomplish here.

,

E
*'

.

3 15 Q I'm having a hard time understanding the *

- .. ;

y 16 difference between the word in the 1979 SER, " predictable,"

2
5 17 and the use of probability studies to estimate a number

j 13 and to predict or -- it's my understanding that the

d 19 probability studies are predicting the future behavior of ;

5 i
'

E 20 the Verona Fault zone.

21 Could you explain to me if you have a
3
"

22 ' diffe. ent understanding how the probability studies are

I 23 ' not predicting future behavior in that f ault zone?

24 A I'll defer to the probabil.'ty experts as to how

25 they use the term " predict." When I was making this

I.
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1 statement, it was based on solely geology and no considera-

f 2 tion of probability estimates.

3 0 can you attempt to explain to me why this part

4 of the 1979 SER was left out of the 1980 version?

j 5 A It doesn't matter to me if it were in the ' 80
7
5 6 version. I did not know when we wrote the 1980 version

3 7' we referenced the entire document. As far as I understand,

0
8 this whole document was appended to it at that point in,

C

2 9 time.
a
4 10 ' JUDGE GROSSMAN: Dr. Jackson, are you saying

f 11 that the sentence that we are discussing now would have
8
E 12 i been just as valid in the 1980 SER as it was in the 1979,
5
~. 13 and that you as a geologist have not changed your opinion
W
E 14 with regard to that sentence?,

'
~

3 15 WITNESS JACKSON: No. I think I -- let me answer
-

E
y 16 it. I think there were two questions there.

2
M 17 I still endorse this statement with the caveat

[. 'S that when that statement was made, it was based on no

d 19 consideration or knowledge of the probability, and I think |

M i
'

E 20 I could explain that.
5

21 You know, Os geologists, we think we know*

i

" , 12 everything about what's going on out there, or we at least

23 know our limitations. The interesting thing about dealing

~

24 with the probability experts is they often tell us that

25 some of the things we think are very important are really

( _.
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1 not very significant to the likelihood of something occurring

( 2 or not occurring.

3 It's a painful experience for a geologist,

4 because we earn our living doing this. But, on the serious

.
5 side, it indicates to me, and it was,as we went through

7
j 6 the process, somewhat of an education as to how significant

j 71 some of the parameters we were looking at were.
"

8 So I think it should be modified. I think this,

a
e

9' is a fair statement of the state of the art in the geosciencesa

a
4 10 ' without consideration of probability, and I don' t --

- i
g li l does that answer what you were saying?
8
j 12 ' JUDGE GROSSMAN: My understanding of what you have
S

13 just said is that as f ar as your position goes, the sentence,.
x

5 14 is still valid, and you haven' t changed your opinion, but
r
3 15 you are willing to defer to the probabilistic experts as to'

n - g
g 16 whether that sentence ought to be in there or not; is that
9

5 17 a fair statement?

'3 WITNESS JACKSON: I thin, it's a fair statement,-

.

$ 19 yes. |
C ,

20 BY MR. BARLOW:=

i
; 21 Q Dr. Jackson , if geologists and geoscience

! 12 experts cannot predict the path of future surfr.ce displacemer.ts

qqg23023 within a f ault zone during earthquake events, can you explair.

2*C 24 to me how statisticians could do that? Do they haves

25 something -- do they know something that you don't?

!
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1 A (Witness Jackson) I think they do know a

f 2 tremendous amount that we don't know, and in fact, as I

3 just explained earlier, they can look at the parameters

4 and input assumptions with sensitivity studies as to how

{ 5 they impact those probability studies, and they certainly

j 6 can make a vast contribution.

3 7i It may be a good time to comment on the use of
"

8; probability. As Branch Chief of the Geosciences Branch, we,

3
9< have attempted to institute the use of probability in ana

a
4 10 ' extremely cautious way. Probability is a fantastic tool

- i
g 11 when used properly. The problem with probability and using
8
j 12 < it in the geosciences area is that it must be used with
5
'. 13 great caution and insight, and not used to totally displace
W
5 14 the deterministic or more empiried type methods. The fear
E
3 15 that we have in types of implementing is that people run*

- - y
y 16 off with the numbers and begin to use them as if they are

E
M 17 cast in concrete, without the caveats that all probability

f 'S experts attach to them.

p' 19 So it's used more in a weighting context. It's |
IE

E 20 ' used in assisting in making a judgment as to where you

i
21 ought to be in terms of a distribution of -- a*

3̂
12 ' distribution of use on a particular topic.

,

. 23 I haven't been in a scientific discussion with

F*C 24 this panel or any other geologic group in which there wass

| 25 not a range of opinion, and probabilistic methods are one way

|

i
(.
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1 to deal with that range of opinion.

( 2 A (Witness Devine) I'd like to make a comment on

' hat, since my not saying anything implies that I agreet3

4 with both the question and the answer.

2 5 I disagree with the implication of the question,

d 6 and that is you indicate that geologists cannot predict

j 7 ground breakage and statisticians can, and I disagree with
n

5 8 that.
" '

.

2 9 Dr. Jackson answered the previous question

a
4 10 that statisticians do not predict ground breakage, and he

_

f 11 ! did not repeat that in his answer, and I would like to have
W

E 12 that included in the answer. They do not predict any mere
E
*

13 than 5a do. They do assess the probability.of a phenomenon
.

'i
*, E 14 occurring, and that's what he's referring to.

,

=
E 15 A (Witness Jackson) I'd like to expand, if I

.

- 2
# 16 could. A probability estimate does not rule out something
I
i 17 happening .

2.
13 0 Okay. In other words, even if the p robability

n

d 19 is one in a million, it still could happen?
| s
! M 20 A The.t's true. The probability that you will get

21 run over by an automobile crossing Van Ness' has a certain
3 -

22 number, and hopefully that won' t be exceeded , you know, by"

.

. 23 most of us.

y%' 24 (Laughter. )

25 Any of us. Or the sun rising. There is a certain
|

i
\ _.
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1 probability the sun won't rise on a given day. So it

( 2 clearly should not be interpreted that that's a number
.

that's being attached to when the next time something will3

4 oc ct:r. I just want to make sure th9y understand.

3 5 Q In your answer, you said there are a number of
"
,

5 6 critical parameters. Would you agree that in the site-

3 7 specific GETR situation, that one of the most critical
"
.

8 parameters in terms of the validity of a probabilityg

9 study would be whether or not there is an existing shear
a
d 10 beneath the reactor?

11 A The most accurate answer I can give is I'm not

3
y 12 sure.
s
~

13 0 Okay..

.1
4 3 14 A You asked me a similar question a day ago or

. --

3 15 day before yesterday in which I said I.would defer to the
. - g

j 16 probability panel. I do not know all of the -- I do not
9

3 17 recall all of the aspects which are critical to the

3 assumptions. You'd have to ask them, or Dr. Slemmons.-

f 19 JUDGE GROSCMAN: Excuse me. I would like the

$ 20 views of Drs. Brabb and Herd with regard to that sentence,

E
21 if you do have any view on that. And also, as a follow-up,"

E,

"s whether you believe probabilistic studies would influence" '

'

23 your position with regard to that sentence.

24 . Dr. Brabb?

25 WITNESS BRABB: Yes. At this stage I think there

k
l

/.CERicN RE.*CRT*NG COMP ANY. INC.
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1 has been sufficient discussion in between that we don't

( 2 have the question clearly in mind. Can we have a recasting

3 of the question?

4' JUDGE GROSSMAN: Could you repeat that sentence

j 5 that was in the 1979 report? That's what I would like to
"
.

j 6 ask Dr. Erabb and Dr. Herd's views on.

3 7' MR. BARLOW: The sentence is:

",.

8; "The concept and study of new f aulting

E 9< (iniatiation of new f ault breaks) is in an
a
d 10 ' infantile stage, and observations to date

f 11 indicate that paths of surf ace displacement
M
j 12 within and adjacent to fault zones during
s

13 earthquake events are not predictable."~

.

W
5 14 UITNESS BRABB: I thought that was then followedr

k E
5 15 by another question having to do with the predictability.

- 2.

j 16 of the f ar.lt occurring beneath the GETR, and it was that.

9
9 17 latter question that we were focusing on, and the one that

f. ' S I would like to have repeated.

d 19 MR. BARLOW: The question I asked Dr. Jackson |

M i
'

E 20 in the most recent stage of questioning was whether or not

E
21 he agreed that on a site-specific basis at that G"TR site,

12 that one of the critical paramnters, geologic parameters,
'"

23 as input into the probabilistic studies, is whether or not

24 .

there is an existing shear beneath the reactor site.*

25 Is that what you were --

t
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1 JUDGE GROSSMAN: Excuse me. I would prefer that

( 2 we go back to the first question. I'm interested, Dr,

3 Brabb and Dr. Herd, on your views with regard to that

4 sentence in the SER as to whether you agree with that

j 5 sentence, first of all.
"
.

j 6 WITNESS BRABB: I agree with the sentence in that

3 7 how new faults are initiated is not well known on a world-
O

8 wide basis.g

9 Therefore, I think this statement is accurate,
a

'

d 10 at least at that point. I am not sure I disagree with

i
s 11 ! the second part of it, because there is an inference here
W
,E 12 ' that the situation is hopeless.
5

13 I think that in the site-specific case in GETR,~

.

W
y 14 for example, there are a number of geologic observations
E
* 15 that would lead us to donclude that movement is more likely.

g-e

5 16 in certain specified spots than other spots, and therefore
9

E 17 these future earthquake events in that sense are predictable,

'S in that we think that most of the movement is likely to-

N 19 take place on the shears that are already seen in the
2 i

A 20 trenches in the vicinity of GETR.
5

21 So I would agree with the first part, but not

~
L 12 the second.

,

en 23 '

y 24

25

/.L=E.WCN RE.scR-'NG COMP ANY. INC.
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1 JUDGE GROSSMAN: Dr. Herd?

2
- WITNESS HERD: Thank you.

3 I concur that the study of the concept of

4 new faulting is in an early stage in terms of the
.

: 5 science, but I certainly would take a point of diversion
.

5 6 from the last part of the sentence. As far as I know,

j 7 neither Earl nor I had any input into the sentence.

8
: If I may, there was an open-file report
:

9 prepared by Manuel Bonilla in 1979 entitled " Historica

d
4 10 , Surface Faulting Map patterns in Relation to Subsurface
~
=
g 11 | Faulting in helation to Pre-existing Faults" which was
W ,

j 12 ' presented in part of a conference on analysis of
5
~

13 actual fault Zones in bedrock.
*

.

=

5 14 In that, Manuel Bonilla talked about a number
,

*=

,

y 15 of instances where that there were -- I think they're

h 16 something of the order of several hundred, more than a
2
M 17 hundred surface faulting events that he has stuaied.

,

'3 And in that, as well as in personal discussions with

( 19 Manuel Bonilla subsequently, I have gained the impres-
A

nO sion that most or all the displacements that have been", '

c; 21 | seen historically have recurred on faults that have
i e

| ; 12 already existed in the material in which the rupture

.g 23 occurs, such that I get the impression and I see some

Y'<s 24 strong data to support, that most of all the displace-

25 ments that have been observed historically have occurred

i
t
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1 in pre-existing fault zones.

2 So the idea that it is not predictable in

3 the sense that it is not going to recur on an existing

4 fault does not seem to be in agreement with the

j 5 worldwide surface faulting data.
"

j 6 JUDGE GROSSMAN: Can either of you quantify

3 7 the predictability? Or is that still in an infantile

", S, stage?
3

9 WITNESS HERD: Well, for myself I am not aa

d
d 10 , statistician and I would prefer not to attempt such a
i
E 11 |, thing. I think Dr. Slemmons, who was among our panel
3 1

j 12 i yesterday who is, like Manuel Bonilla, an authority
5

13 on worldwide surface faulting data, would be the person.

E .

5 14 best qualified and prepared to answer, or even attempt

5 15 it -- and I am not sure'that they would.
?*

g 16 JUDGE GROSSMAN: Well, my question is to you
9

i 17 as.a geologist, whether you believe that that can be
.

[- '3 predicted by statisticians, or that you can quantify
'

( 19 the probabilities; not whether you can do it yourself.

i 20 WITNESS BRABB: I believe it can be quantified,
'

| 5
21 your Honor, and I think that the data suggests that

" , 22 the number would be very high. I would hesitate to say

| . 23 90 percent as opposed to 70 percent, but the predic-
| r

24 tability would be fairly high.

25 Number one, yes, it would be possible to

|

.
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1 quantify this. I believe that it has been done, and I

2 believe that that number is fairly high.

3 BY MR. BARLOW:

4 % Dr. Herd, in your response to the Board you

j 5 said that future surface displacements are most likely
"

g 6 to occur within existing fault zones. Is that correct?

3 7 A Have "apparently occurred" in existing fault
*

8: zones, as far as I am aware from the historical record.,

k 9 g Applying that to the GETR site, would we
a
4 10 expect future surface displacements to occur within the
.

| 11 ; Verona Fault Zone?
E !

j 12 ' (Witnesses confer.)
5
~. 13 A My colleague has pointed out a point of
1 .

/ 3 14 nomenclature of " zone",versus " trace." would you
=
I 15 restate your question?.

- 2
y 16 G Yes. Applying this to the GETR site, would
2
W 17 we expect future surface displacements to occur within

.

f 'S the Verona Fault Zone?

f 19 A Well, I think it is logical that if there is
a

M 20 a faulting event on the Verona Fault Zone it is going to
E

21 occur in the Verona Fault Zone. The question is how it

" , 12
'

is distributed on certain breaks.

'

, .
23 G Okay. Within the Verona Fault Zone there

95Q 24 are a number of shears. I would like to ask you two

' 25

.

.
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1 questions based on quotes from your deposition of

2 March 25th, 1981, if you could turn to page 172 through

3 174.

4 (Pause.)

j 5, A once again, I would like a moment to look at
"

j 6 the context of the statement that you wish me to refer

j 7 to. Now on page 172, where would you wish me to look at?
".
g 8; O I am beginning on line 6 there, and continuing

9 through line 16 on page 172, if you could take a
a
4 10 moment to read it.

f 11 I (Pause.)
M |

j 12 ; A. Okay. I have had a moment to look at that.
s
~. 13 Your question?
W

3 14 g Thank you. On page 172, line 6, the question

5= 15 is: "O Are you aware of any lineaments that run
y-

.
~

16 through the reactor foundation?"g
9

3 17 Your answer is: " A. I am unaware of any,
,

j '? but we did not make a systematic search on our part for

d 19 those." |5
E 20 Does that mean that the USGS was not asked to

'

E

| 21 make a systematic search for lineaments beneath the
~

|
' ?.2 reactor foundation, or lineaments that might run through
,

'

. 23 the reactor foundation?

24 A. No. Let's be clear in terms of the context

25 of this question and nrf answer. I pursued a independentj

I

|

|
,
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1 investigation of the Livermore Valley which had no

2 association with the Nuclear Regulatory Commission or

3 General Electric. It was done strictly as an attempt

4 to document faulting that was of recent age in the

j 5, Livermore Valley area.
7
5 6 The question, as far,as I understand it,

3 7' is in reference to . lineaments or aligned features in
O
g 8; the topography which my colleagues, I believe it was

! 9 .from the Nuclear Regulatory Commission, had noticed in
d .

d 10 ' looking at some aerial photographs which led them to
i
$ Il suggest that certain trenches at the GETR site be
3
j 12 i extended, if I remember the context of the question
5
~. 13 correctly.
W
y 14 In the course of my investigatj.dn prior to.,

= ,

3 15 that time, I had looked at aerial photographs of the
- 2

y 16 ' site area and had not seen those sorts of features
9

E 17 which my colleagues subsequently did. As a consequence,
,

'3 I felt that the question was one with reference to

f 19 these features that they were talking about. I hadn't
i

'

| 20 seen those, but I wasn't looking for the types of things
E ,; 21 that they were. What I was after was physical
O
"

; ?.2 geomorphic evidence which would suggest a discontinuity
'

., .
23 that could be attributed to faulting.

V*(, 24 0 Was that what you means by the statement that
|

| 25 ' you "did not make a systematic search" --

(
|
<

!

|

I
|

[ M N e est e . NY. WC

|

|
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1 A Could I just interrupt you a second?

2 g sure.

3 A I was trying to provide a regional sinthesis
,

4 and understanding, not a detail. I was noh out there

j 5 to do a site geology of the GETR site,
i

j 6 g so by " systematic search," you meant a site-

3 7 specific detailed study?

", 8 A That's correct. I was not out to do a
- a

.
9< site-specific study. This was part of, and remains,~

a
4 10 ' a study that I did and am continuing to do over the
~

=
$ li l entire Central Coast Ranges of California.
W
j 12 ! g Thank you.
5
~

13 A (Witness Jackson) I would like to add to.

i

3 14 that, Mr. Barlow, if I might.
~

- -
.

3 15 The context of the identification of
- 2

y 16 potential lineas across the* site was done -- I guess
E
M 17 I might have been the first one to notice it; I'm not

.

f 'S sure whether the USGS brought it to my attention, or
| *

l 4 19 vice versa -- but in doing so, it means sitting and
' 2 ,

E 20 ' looking at pk stographs, and these were I think RB-57
'

E
21 high-altitude photographs, and some lower altitude

* 12 ' photographs, that we identified these features.
"

23 We sat and discussed these in several
:

I

2 24 meetings, if I recall, as to wax pencil lines that I|

25 had drawn on that. New I guess t are are -- and I'm

|
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.

- 1 not an expert in linear analysis, lineament analysis,

2 but I imagine there are systematic ways of doing it.

3 The purpose here was to look and see if we

~4 could see anything, and we were just looking at the

j 5 photographs. So in that regard, I did do a search of
7

6 those photographs in the most immediate proximity to'

j 7 the GETR site.
0

8 G Thank you.,

3
% 9 Dr. Herd, on page 174 of your deposition
a
4 10 ' starting with line 3, if I could quote your response,
.

| 11 j you said: "A As far as we know, the GETR lies within
M !

j 12 that zone of faulting. In faults of such complexity,
5
~. 13 there are typically other breaks that comprise that zone.
I
E 14 Since this lies between well-known identified breaks,
E

*

.

a 15 there is good reason to suspect that we might have
2-

y 16 other faults. In other words, there is greater
p

i 17 likelihood of other faults in that zone, as opposed to

f. 13 outside of the fault zone. So in the idea of speculation,
|
1

i d 19 there is, I believe, some legitimate geologic reason
M
N 20 to be concerned that there might be other faults in '

E
21 that particular sector, as opposed to outside of it."*

E <

" . 22 Can this be interpreted to mean that there
I

'

23 could be faults within the Verona Fault Zone that

k 24 would surface beneath the reactor itself?:

25 MR. EDGAR: I would like to have the complete
i

|
'

'
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1 quotation read into the record. The last sentence of

2 Mr. Bra;s -- or Dr. Brabb's statement is missing. It

3 provides ccMtext for that statement, why he was answering

'4 the Jstion.

2 5 BY MR. BARLOW:
7,

| j 6 g The last sentence of the quote is: "If only

3 7 just to qualify the word ' speculate,' it isn't wild
0

8 speculation. There are some reasons to be concerned

% 9 about the existence of other faults."
a
4 10 ' Can this be interpreted to mean that there
i
g 11 could be faults within the Verona Fault Zone that
E
y 121 would --
s
~

13 A (Witness Herd) Just a second. We want to.

I
E 14 establish to whom the -- from whom the answer came.

. E *

' 3 15 g Oh. Is it possible it was not you?
- 2

$ 16 A Because Mr. Edgar indicated Dr. Brabb.
'

E
W 17 MR. EDGAR: I may have misspoke that. My

. ,

1 .

I |- 'S concern was with the completeness of the quotation,

d 19 not with -- I see the problem now.
2
E 20 WITNESS BRABB: I don't think it makes any
E ,; 21 difference. If it was Dr. Herd, I concur in the

,

e
"

22 statement and would say, in response to the question:
'

|

I g 23 Yes, it is possible.

24 BY MR. BARLOW:'

? (
\

| 25 g Thank you.
!

,
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1 A (Witness Jackson) Dr. Barlow -- Mr. Barlow,,

.

2 before I leave this line of questioning, I had glanced

3 back at Mr. Vestlir,'s testimony to refresh my memory

4 relating to probability of faulting with an existing
.

5 shear present. And from Section B of his testimony,
"

6 he states that -- it is in the SER, Appendix Section B.

j 7 I don't know whether I should read the whole paragraph,
"

8g but I guess I will:
3

9' " Based on sensitivity analyses and thea

a
4 10 ' altarnative model, the probability of a surface offset
*

z
g 11 occurring beneath the reactor building has been shown
u

.

| 12 { to lie bete?en 1 x 10 per year and 1 x 10 per year-6 -5

5
~

13 (to order of magnitude precision). The highest surface.

W ~4y 14 rupture offset probabilities calculated were 1 x 10
E

15 ter year and corresponded to assuming values fc.r= - -

- E
y 16 parameters at the conservative end of their range." He

! 9

E 17 goes on to state that "an undiscovered sheat under the
,

)- '3 reactor building could give a surface rupture probability

f 19 ~4
of 1 x 10 per year if T star equals 8000 years is

20 used as the period in which no offsets have been
E

| 21 observed. Values of T star greater than 40,000 years

-5a
92 would again give probabilities less than 1 x 10 per

'
i

-

qg 23 ' year."

F'<s 24 So he's -- in reading this, it appears to me
i

25 that he has said you can modify your probabilities based

|
1
|

| ,
usascu assom se c=upauv. inc.
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1 on your observations or certain assumptions about

2 whether or not a surface -- an undiscovered shear

3 exists or doesn't exist.

^4 % Dr. Jackson, would you --

y 5 JUDGE GROSSMAN: Excuse me. If there was
7
g 6 more than one undiscovered shear, would that also lower

3 7 the -- excuse me, or raise the probability even more?
O

8; a WITNESS JACKSON: I have no idea. You would

A 9 have to ask Dr. Vestlie that.
*G

d 10 , 3Y MR. BARLOW:
i
g 11 G Dr. Jackson, would you agree that the
E
j 12 i probability experts depend on geologic input as to
5

13 p5rameters and assumptions that they use?~

.

W
y 14 A (Witness Jackson) That is my general
r
3 15 understanding, yes, to some degree.

- 2
y 16 G In the quote that you quoted there from
E
= 17 Dr. Vestlie, if I could have you reread the sentence

.

[- 'S which includes "if T star was 800.0 years"? Could you
'

d 19 read that sentence?
%

! M 20 A "An undiscovered shear under the reactor
E; 21 building could also give a surface rupture probability

-422 of 1 x 10 per year if T star equal 8000 years is used
| '
\ ,

'

I . 23 as the period in which no offsets have been observed.
|

24 values of T star greater than 40,000 years would again

-5
25 give probabilities less than 1 x 10 per year."

!

|

|
l

|

|
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- 1 I didn't define "T star." I assume it is

2 in here somewhere.

3 G The clause, "if T star equals 8000 years

4 for the period during which no surface offsets occurred,"

j 5 is that one of the geologic input parameters or
"

j 6' assumptions that is used in a probability study?

3 7 A on page 7 of the same section, Dr. Vestlie
"

8 indicates that T star is the age of soil beneath the

*'
9 reactor building. In the column above that on page 7,

a
4 10 he indicates a series of T stars of 40,000, 62,000,

i
g 11 128,000, 160,000, 195,000. I prefer to delete what he
8
j 12 4 did with these and leave those to him.
S
~. 13 , They are geologic parameters, obviously.
W
y 14 O Right. This geologic parameter characterized

,

15 in that quote that you sited of'8000 years since last
, .
.

| j 16 surface offset, am I correct in understanding that -

! 9

3 17 characterization of that?
'

.

tg A I didn't --.

o
.

p 19 0 Could you read that phrase again about 8000 f
E

] 20
' '

years, just that part?
. -
l ; 21 A "T star is the age of soil beneath the
; e

~
22 reactor building".

,

.gg 23 g The part that has the words "8000 years" in

h 24 it?
1

25 A "An undiscovered shear under the reactor'

m

ALOERicN 2!E?o'tT*NG COMPANY. INC.
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1 building could also give a surface rupture probability

~42 of 1 x 10 per year if T star equals 8000 years is

3 used as the period in which no offsets have been

4 observed."

3 5 G The " period in which" --
"

6 A And it goes on: " Values of T star greater

j 7 than 40,000 years would again give probabilities less
~

-5 "
g 8; than . x 10 .

9< G Okay. The phrase that I am interested in
d

| 4 10 ' pursuing with Dr. Brabb and Dr. Herd are the words i

f 11 " period in which no offsets have been observed".
M
j 12 i Dr. Brabb, would you agree that there have
s

13 been no offsets in the Verona Fault Zone for the past-

.

W
E 14 8000 years?
:

*

I 15 A (Witness Brabb) No.
E'

y 16 0 Could you characterize for us your opinion,
9

3 17 or a range of numbers during which you believe the most
,

f 'S recent offsets occurred in the Verona Fault Zone?

! d 19 A Our best estinate -- and this is based
I

i 2
'

E 20 largely on the work of Dr. Herd, not myself -- is that
'

E
21 we believe that movement could have occurred between, or*

E

" , 22
'

since 2- to 4000 years ago, 2000 to 4000 years ago.

.
23 O Either Dr. Brabb or Dr. Herd, is it possible'

n

24 that offset occurred 1500 years ago, or less than 2000

25 years ago? I saw some discrepancy in the documents I

i

A10LucN ME?cRT'NG COMPANY. INC.
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(-- 1 read. Could you explain the discrepancy between 1500

2 years, 2000 years, and 4000 years in these estimates?

3 A (Witness Herd) I don't believe 1500 is the

4 number that the U.S. Geological Survey staff has

j 5 provided you. I believe that number may come from
~

5 6 Dr. Slammons' article. I think the impact is the same.

3 7 It is still less. We have, I believe, concurred as a
"

g group that the d#splacement is less than 4- to 20008

%
9 radiocarbon years.~

a
4 10 ' A (Witness Jackson) Dr. Slemmons -- we

i
E 11 discussed this yesterday -- Dr. Slemmons felt he had
W

5 12 i taken that number from the USGS report, and he indicated
5
~. 13 yesterday he was in error.
'i
E 14 I would point out, however, in the Safety
=
I 15 Evaluation Report of 1980 on page 10 we indicated:

*

'

5
g 16 " Based on these" -- let me go back one sentence, if I

E
W 17 might.

.

'S "Dr. David B. Slemmons, an NRC consultant on

d 19 fault evaluation indicates in his letter report
Y

l E 20 attached as Appendix E to this report that he would
I E

| [ 21 place an error band for fault displacement in the soil
*

i

| 22 between approximately 1500 to 2000 years to 4000 years
,

23 before present for Trench B-1."
|

24 Now based on these recommendations, we conclude

25 that offset of the youngest soil horizon could have'"
;

's.
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1 occurred within about the last 2000 years..

2 I would like to go on to add a comment that

3 that is at the. -- more closer to the ground surface than

4 the reactor base would be. If I have the opportunity,

3 0 I notice in responding to an earlier question,
7
5 6 responding to a probability discussion, I was reading

3 7 over a section of the Safety Evaluation Report on page.
O

8g 15 which may be misleading, and I wanted to make sure

9 it was correct. Again, it is the May '80 study in which
a
4 10 we are diccussing the bottom paragraph, beginning with
.

! 11 ! " deciding."
E
j 12 < The sentence says: " Deciding the -proper
s
'. 13 surface offset design basis for a facility within a
i

5 14 fault zone by using the proposed probabilistic methods

5= 15 is not favored by any of the geological personnel
2-

y 16 involved in the review of this site."
'9

i 17 That is an incorrect statement. It should --
.

f 'S I think it would be, " Deciding" should better be written

19 inserting "the sole use of" between "using" and "the".

20 ' I will read the sentence as I think it would better
E
; 21 represent the way we are approaching this.
=;

| ' 9.2 " Deciding the proper surface offset design
,

'

., . 23 basis for a facility within a fault zone by the sole use

Y'<s 24 of the proposed probabilistic methods is not favored by

i'
25 any of the geologic personnel involved in the review

I

-,j

|
t

|
|

,
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- 1 of this site.",

2 In fact, based on our discussion, we favor
.

3 the use of this with great ~ caution.

4 JUDGE FOREMAN: I would like to ask a quick

j 5 question -- and I don't know whether you can answer
7 .

5 6 this or not, Dr. Jackson. Within the sensitivity of
*

3 7 Dr. Vestlie's probabilistic analysis, is the method
0
g 8; sensitive enough to distinguish differences between

9 2000 years and 8000 years? Or is that too small a
d i .

~44 10 ' difference to influence the 10 probability number?

i
g 11 (Witnesses confer.)
W
j 12 i WITNESS JACKSON: I think it -- my under-
S

| 13 standing is that it is of - '.et me answer it this way:
~

.

W
~
g 14 'It may be sensitive enough to assess it. I don't know
_

I 15 the answer, and I think it would be better directed to-

2-

y 16 Mr. Vestlie or Dr. Slemmons.
, '

| 2
M 17 JUDGE FOREMAN: I suspected that.

.

l
[- 13 BY MR. BARLOW:

( 19 % Dr. Jackson, you just pointed out a revision
i a .

| E 20 ' to the May 1980 SER, and I am wondering if this is
:

21 another modification of the Staff's position similar to,

" '

what we have between the 1979 SER and the 1980 SER?; 12

| ggggg;23 A (Witness Jackson) I don't understand the

F*C, 24 question.
'

-

,

25 g Okay, I will rephrase it to put it in context.

I
l

|
,

A; ::ERicN P.E.*CR-*NG C::MPANY. INC-
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1 The Staff issued in 1979 an SER input on geological

2 and seismic design bases for tae GETR. Then in 1980,

3 the Staff issued another SER on these design bases

4 which has been characteri=ed as a " drastic reversal of
.

5 position."
"

% 6 Now you are further modifying the May 1980

3 71 report to change what I consider an important part of
"

g 8; it, which is: You quoted a sentence that the geological
3

9 personnel involved in the review of this site did not-

a
. d 10 ' favor the use of proposed probabilistic methods for

i
g 11 ; establishing proper surface offset in the design basis.
W
g 12 | Now you are saying -- or are you now further
5
~. 13 modifying that and changing that position?
W.

E 14 JUDGE GROSSMAN: Dr. Brabb I think would like -

=.

i 15 to respond to what has been done', and then I think
- 2

g 16 Mr. Jackson can respond to the question.
9

9 17 WITNESS BRABB: No, sir. What I would like
.

13 to do is ask that we take a break at this time. It has

19 been a long time, and it sounds like a long, complicated

E 20 ' question, and I would request a break at this time.
'

E
21 , JUDGE GROSSMAN: All right. Let's take 10*

e

! 22 minutes until 10:30.
*

l .

'

end. 23 (Recess.)

JWB pgQ 24
#3-

25
|
!

1

,
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1 JUDGE GROSSMAN: I've lost track of whether
,..

2 Mr. Barlow was going to ask a question or Dr. Jackson was

3 going to answer one.

4 WITNESS JACKSON: I had a question before, and

*

: 5 I'd like to answer it. I think I do recall it.
"
,

5 6: The air conditioning is turned on. Can you hear
.

| 3 7 me?

8 JUDGE GROSSMAN: No. I thought there was some
:
E 9 seismic event.
a
d 10 ' (Laughter.)

f 11 ' WITNESS JACKSON: To answer the question most

3
j 12 i directly, Mr. Barlow, the comment I was making is not a
S

13 change in the Safety Evaluation Report. That requires some-

.

W
g 14 review by management and issuance by Mr. Denton or others.

3 15 What I was trying to point out is a clarification
,, ,

y, ,

'

( 16 on that( particular statement.
9

5 17 A second item, if I might add, is that earlier
'

( [. 13 I had mentioned -- it relates to the topic area you are

( 19 changing, changing conclusions. I may have inferred that

b 20 it was a legal determination. It's not. From the time we '

E
21 issued the May -- the September '79 Safety Evaluation*

3
12 Report, and the May ' 80, we did a lot of detailed work."

. .
23 We thought about the determinations we had made previously.

fEC[ 24 We went through either two or three Advisory Committee

25 on Reactor Safeguard -- Advisory Committee on Reactor

'.-

.

A*JERdoN RE?cCNG C:",MPANY. INC.
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1 Safeguard meetings in which new information was provided,

2 so that all contributed to our modification of conclusions.
3 I,may not have taken every word from one and

at it in detail as to whether I changed that word,'4 loc 4

j 5 one on one between . the two SERS. I think we did indicate
"
.

j 6' where there were significant changes by an asterisk in the

3 7 conclusions.
O

8 JUDGE GROSSMAN: Excuse me. In the sentence on
j

e
9 page 15, in which you indicate that you may now have~

a
d 10 ' changed your position from when it was written --

- E
E 11 ' WITNESS JACKSON: That's not true. When that'

E
j 12 i was written, it was my opinion that the' sole use -- it

13 has to be obvious because we then went along to use.

i
y 14 probabilistic probability and weighing it in our judgment
:
3 15 a's to the amount 'of of fset that ought to be specified as a

- - g
g 16 design basis offset under the plant.

I E
'

M 17 JUDGE GROSSMAN: Well, in any event, your
.

[- 'S position now is that you had intended that -- what you(
i

d 19 now change it to at the time it was written; nevertheless :
|E

U 20 ' you spoke for a number of other people there, and I wanted
,

| E

[ [ 21 to find out who these other geological personnel were that
,

; 12 you referred to in the sentence.

. 23 ' WITNESS JACKSON: There were -- well, Dr. Herd,
,

24 Dr. Brabb , Mr. Morris , Mr. Slemmons and Dr. Justus. So we

25 could ask everyone what their opinion is.

1

.i

/.L::ERecN RE.*CRT*NG COMPANY. INC.
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1 JUDGE GROSSMAN: Well, I intend to. I wanted to

2 find out first whether you included the USGS in there, and
.

3 apparently you did.

~4 WITNESS JACKSON: This came from a discussion

5 that took place at the one of the Advisory Committee'

5 6 meetings, where we were essentially being asked questions

3 7 on the applicability of probability.
t

8 JUDGE GROSSMAN: And I did want to find outg
-.

% 9 from Drs. Brabb and Herd whether they agreed with the
a
d 10 original sentence which is the one on page 15, with the
i
g 11 '\ beginning paragraph there, the first sentence of that.
W

3 12 < WITNESS BRABB: Deciding the proper surface

s
~. 13 offset?
W
E 14 JUDGE GROSSMAN: Yes.
:
i 15 ' WITNESS BRADB: May we have a moment just to

. - y
j 16 study t3e information?.

9

3 17 (Panel conferring.) ,

f 'S WITNESS JACKSON: While they look at that, I

19 would comment, Dr. Slemmons was also involved in those
'

E 20 considerations, and he should be asked later on.

E
21 JUDGE GROSSMAN: I hope,Drs. Brabb and Herd, you*

%
12 are referring to the original sentence and not to what it~

23 was changed to.

24 (Panel conferring.)

25 WITNESS BRABB: I don't think that's a fair

(

AI.::G4CN REPoFCNG COMPANY. INc.
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l
I
l

I representation of my position. I think that it is helpful

2 to have probabilistic determinations made. My concern was
,

3 some of the probabilistic inf'ormation was over the assump-

4 tions that they had made; the geologic assumptions were, I

j 5 felt, unreasonable, that they did not include the possible
"

6 expected events that we could foresee, and therefore I

j 7 have checked into some of the earlier probabilistic studies.
"

8: I have not, in fact, looked at the later ones,

A 9< to make certain that all of my earlier concerns were met,
a
4 10 ' but I have a general impression that the later probabilistic

f 11 < studies were more in tune with the possible geologic
M
j 12 p arameters. But I did not agree with the original --
5

13 (Panel conferring. )
~

.

W
E 14 WITNESS BRABb: I do favor using probabilistic
E
3 15 methods as an assist to try and understand the expected
y~

>

y 16 probability of an event. My concern is that some of the
9

i 17 probabilistic studies that were originally made, and

j 13 geologic parameters as their assumptions, I felt were

d 19 unreason able.
|5 .

E 20 JUDGE GROSSMAN: This sentence does, of course,

E
21 ' refer to particular probabilistic methods that were used,"

3t

12 and I take it you had reservations about those particular"

23 methods?

24 WITNESS BRABB: Yes, sir.

25 JUDGE GROSSMAN: Okay. Dr. Herd, do you agree

|

;
.-
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1 fully with the. position that Dr. Brabb has stated now?
I 2 Rather than put you on the spot that way, if

3 you hcve anything to add with regard to your own position,

4 could you please do that, to the extent it might not have

j 5 been fully explained by Dr. Brabb?
".
5, 6 WITNESS HERD: Well, fortunately, in all truth

j 7 I' can say I can't remember the discussion that apparently
."
g S; went into the preparation of the statement. I do recall

9 discussions that preceded the release of this or the
a i

d 10 ' discussion of this document. I guess this would have been

&
E 11 in the spring of 1979 and other times aboutadiscussions
W
_

E 12 < on what would be the amount of displacement in the Verona
*
s

13 Fault zone that we observed, and discussions about how~

.

1
E 14 they could be applied.
. ,

i 15 But, as I had said earlier, I am not a statistician
m - g -

( 16 and I tremble at the thought of trying to come up with some
9

5 17 sort of a probabilistic assessment, and clearly would have

- 'S had no input in terms of trying to calculate one, because

19 it's not my specialty,
i

! U 20 JUDGE GROSSMAN: Mr. Devine?
E

21 WITNESS DEVINE: Thank you."

%
12 I was involved, with Dr. Jackson, in helping~

gp5230 23 prepare that thought, and my concern is the way this

* '<s 24 sentence was modified to say "by the sole use of," I
| /

j 25 agree with fully. The way it's wr tten. I agzee with Dr.'

1
:

! :
i

A*JGnCT4 P.UCRT*NG COMP ANY- |NC.
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1 Brabb. The way it was originally writter, that is an

2 incorrect representation of my thought, the way it is.

3 written. But the way it's modified by "the sole use of,"

4 I agree with fully.

! 5 WITNESS MORRIS: I agree with the conclusions as
"

j 6 stated by Dr. Brabb.

3 7 I'd also like to point out that Dr. Herd, due

", 8 to other schedule conflicts, did not attend one of the ACRS
3
% 9 meetings, and I believe it was at that meeting that this
a
4 10 subject was discussed.

f 11 WITNESS JUSTUS: I had some input into this, as
W
j 12 i well, and as stated originally concerning whether we f avored
s

13 this method or not, I agree with that. I did not favor~

.

W
E 14 this method over deterministic methods. That's the intent,

E
3 15 I think, or the context of " favored" here.

( ' ? -

g 16 Similarly, I don't favor the sole use of
9

i 17 probabilistic methods for deciding design values.

f9 JUDGE GROSSMAN: The problem here, of course, is

d 19 that the way it's been changed, it really doesn't mean very |
b" 20

( '

much and, of course, anyone can endorse that, but anyone --'

E
21 I find it hard 'to believe that anyone could disagree with"

4

e

; 32 ' that statament, and the only statement that really takes a
"

zg 2} 23 firm position is the one that was in there, and I want to

24 ( 24 have your views as to whether you stand by it, and apparently

l 25 ycu have modifications of what it said to begin with, and

(
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1 that's all on the record.

(' 2 You may proceed.

3 MR. BARLOW: Thank you.

4 BY MR. BARLOW:

2 5 Q Dr. Jackson, in the 1980 version of the Staf f
7
g 6 SER, No. 8, on page 6, it reads:

3 7 " Combined loads caused by fault offset
0

8 at the surface and vibratory ground motiong

9 must be considered to act simultaneously,
y ;*

d 10 because there is no reasonable way to
~

=
g 11 ' conservatively forecast the location of<

3
y 12 i rupture initiation, the~ mode of rupture
s
~

13 propagation, and the potential source area.

W

3 14 for radiated seismic energy, or the sequence

5
~ '

15 of possible interaction among the Calaveras,
E'

y 16 Verona and the Las Placitas Faults."
3
M 17 Well, let me continue one sentence more:

'S "In the view of the above, there is

| .

| t 19 insufficient evidence to support the proposi-
M I

'
E 20 tion that strong ground motion and surface

t

'
E

21 fault displacement will be separated in time."

~
12 ' A (Witness Jackson) Why don't you read the rest of

,

23 the conclusion? Or I will.

24 0 Okay, sir.

25 " Although we recognize that the entire

I

!

; t. ,-
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1 one meter of displacement noted in 5 above

I 2 will.probably not occur co-seismically during

3 the time of the earthquake, we are unable to

4 quantify what portion of that earthquake will

3 5 occur during strong shaking. We recommend
"
.

y 6 further consideration of this aspect by the

! 3 7 structural enginesrs and their consultants,
"
.

8 depending upon the critical significance off

I 9 this observation to the structural evaluation."
a
4 10 Now, here it seems that we are entering one of

4 ,

the areas where there is an interface between the geologistsg 11 '
W
j 12 ' the geosciences branch of the Staff, and their consultants
s
~, 13 from the USGS and elsewhere, and 'he structural engineers
W

@ 14 and the probability experts, and it becomes a rather-

,

5 critical f actor when the engineers and the probability15

r- :

$ 16 people depend on certain geologic or seismic inputs,
9

i 17 assumptions or parameters which are to be provided by your

f 'S group and your consultants and the USGS.

d 'l can you explain to me the wording in this
|s '

M 20 ' quote: '
E

21 ". .because there is no reasonable.

"
' ?2 way to conservatively forecast the location

23 of ruptsre initiation," et cetera?

L
i ' 24' If there is no reasonable way to conservatively

| 25 forecast all of these geologic and seismic parameters in the

(

/ *JERicN RE.Scff f**IG COMP ANY. INC.
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1 interaction of the Calaveras, Verona and Las Placitas

[ 2 Faults on a site-specific basis, how can you give -- or ,

3 what level of confidence would you ascribe to the geologic

4 assumptions and input that you give to the structural

engineers and probability experts? Doesn't that weaken

0' 6 their arguments?

7 A (Witness Jackson) You have asked about five
-

0
j different questions. I'm not sure how to respond. I'd

2 9,
ask you to break it up into individual questions.,

u
d 10

Q Okay. Do you agree, as I assume you do, that
_

E 11 'y as it says in the SER, there is no reasonable way to
=

| conservatively forecast these geologic and seismic !
-
~

13 parameters?-

g

l A That's not what that says.. Is that the queFtion?
,

3 IS The question is no.
" . n

O
g 16

Q Can you explain to us what it is that there is
9
U 17
.

no reasonable way to conservatively forecast?*

8
19a A The statement here is essentially -- I think

19 you may be misreading it. The statement here goes toward || .-
20| the question of the initiation of rupture, which is at

> *
|

* 21 the place of the location of the hypocenter of the earth-l g
~

' 22 quake. This doesn' t relate to the displacement or rupture

qq 23 initiation of the ground surface.

|

' The intent of this is to say -- the question
,

'

25
|

we're talking about here is when does the ground shaking
|

|

.

/.cgRicN siSCRT:NG COMPAN% INC.
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>

1 wave caused by the earthquake hit the plant, as compared

2 to when the actual surf ace rupture inte.rsects the plant?
'

3 The two move in different velociti&s. The. ground wave

4 vs. the actual movement of the rupture plane itself. Because
f

2 5 you don't know exactly where the hypocenter of the earthquake
"
.

$ 6 is going to be, it is then difficult to calculate the time

3 7 it takes for the earthquake ground wave, ground motion to
"

g 8; reach the plant, la compared to the rupture reaching the
%

9< plant, the actual movement of the plant. And the context of~

a
d 10 ' this sentence, in conclusion, was toward that end. And

i
g 11 ' the way you handle it, or the engineers handle it, is by
W
j 12 i my telling them that they should treat them both at the same
S
~. 13 time, because you can't have it worse, but with recognition
W .

.
E 14 that there are other options where further work could be

i = ,

i 15 done if it becomes a very critical parameter.
.

. g
g 16 And we, as a matter of intarest -- I work in
o
i 17 the Geosciences Branch. There are four branches in that,

'3 four branches under the same assistant director, which-

'

d 19 combine the disciplines, which are called Assistant
s '

E 20 Directo- for Structures & Components. We interact very

El

I 21 closely with the structural engineers. We communicate to*

i E
12 make sure that they are not misusing what we are giving

!

! 23 them as input, as best we can..,

Y'C' 24 Q Based on your explanation, I would like to refers

! 25 you to the 1979 SER input, and specifically the cover letter

(
l

'

l

I
|

\
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1 from Harold Denton add Edson. Case to General Electric, if I

( 2 could quote for you.

3 A Is this the September 27, 1979?

4 0 Yes, that is one cover letter, and then there is

j[ 5; another cover letter of transmittal which is a memorandum
~

' - 6 for Chairman Hendrie, Commissioners Gilinsky, Kennedy,

j 7' Bradford and Ahearne from Harold Denton.

", 8 A I do.n't have that.-

E 9 Q Is there a ccpy available to the panel?
d ,

No.d 10 A

f - 11 i 0 Could I quote from it?
W

$ 12 < A T would like to read it in its total context.
S
~. 13 (Panel reading document.)
W
E 14 I have read both the letters.

f
' -

.

3 15 o I would like to read the letter f rom Harold .i

| E*

| | 16 Denton to the Commissioners. It says: .

l E
W 17 "The Staff has concluded that a surface

'S offset of 2-1/2 meters could occur beneath the.

d 19 GETR, and therefore should be a design basis. |

W I
'

E 20 Because this is greater than the 1 meter offset

E
21 , proposed by General Electric as a design basis,*

i

12 ' the Staff does not intend to continue its review
~

23 of the GETR as currently designed and analyzed

h 24 by GE."

25 And on the further -- did you, on that quote that

!

!
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1 I rohd for you, did you participate in the Staff's conclu-

r
3 2 sions that went into the memo from Harold Denton to the

3 Commissioners?

4 A 1 don' t participate. I'll interpret " participate"

5 meaning involvement in some way. We wrote the Safety

5 6 Evaluation Report which I'm sure was the basis for that

_ 3 7' letter.
O
g 8; Q okay.
C

% 9 A The 1979 version.
a -

d 10 ' O on September 27, 1979, Harold Denton and Edson

11 i Case wrote a letter to General Electric which I believe you

E
E 12 4 have before you. The last sentence on the first page of
,

s
13 the letter reads:

~

.

4
. 5 14 Furthermore" -- wait. Perhaps I should ead"

\ 5
3 115 the context. The paragraph reads:

> ' - 2
y 16 "The Staff's conclusion that a surface
9

2 17 offset of 2-1/2 meters could occur beneath
,

f 'S the GETR is in excess of the 1 meter surface

,d 19 of fset to which the modified GETR f acility has

b 20 been analyzed by your staf f. Therefore, we do
'

!
E

21 not intend to continue our review of the GETR*

%
' 12 ' as currently analyzed. This includes the"

23 further Staff evaluation necessary to define,

! ,

! 24 ' the maximum vibratory ground motion in terms

25 of effective acceleration and appropriate

:
i

t.t.::E tecN ?.E?cRT*NG C::MPANY. INC.
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1 response spectra.

( 2 "Furthermore, while you" -- meaning General

3 Electric - "may propose to analyze the GETR

4 using the seismic and geologic design bases in
'.

5 the enclosed report, we are not aware of any
"

.

! % 6 structure which has been analyzed or built for
*

!

3 7 this type of seismic load, and it is our current
"

8; view that an analytical argument cannot be,

! formulated which would conclusively support the9'

a
4 10 ' ability of a structure such as the GETR to with-l

i <

g 11 1 stand a 2-1/2 meter surface offset."
W
j 12 Now, Dr. Jackson, would you agree that the

,

5
13 difference between 1 meter and 2-1/2 meters as a seismic!

-

.

W
,E 14 design basis for the GETR is rather critical when you<

( = ,

-

3 15 discuss the input from the geosciences branch to the
' E

,

; y 16 structural engineers for the various parties? -

,

17 A It may be , yes. It may be.

|
j 'S Q Were you involved in the formulation of Harold

d 19 Denton's statement in which he says: ;

5 i
i '
! M 20 "We are not aware of any structure which

E; 21 , has been analyzed or built for this type of

22 seismic loading, and it is our current view

23 that an analytical argument cannot be'

. %

| t'<' 24 formulated which would conclusively support
s

25 the ability of a structure such as the

1 $
N.-

|

|
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1 GETR to withstand a 2-1/2 meter surface offse*."

2 A No, I was not.

3 0 were you aware --

4 A Excuse me. I was not, but this is a cover

5 transmittal letter which transmitted, I believe, the SER,j
5 6 and to that extent I was involved in many discussions that
.

I j 7 led up to that through the management chain. j
~
~

8: Q I assume that Harold Denton and Edson Case are,
"
e
E 9 near the top of the chain of command at the NRC, and I
a
d 10 ' assume that they would have discussed this.with structural
i
$ 11 ' engineers within the NRC?
3
E 12 A Yes , that's corre ct.

S |
!

~. 13 0 would you agree --
4

A I'm sorry, I shouldn't.say that. I do not know.
( g 14

5 15 0 Let me ask you this again. Would you agree that
- E

$ 16 the difference br.cween 1 meter and 2-1/2 meters of surface

17 offset at the GETR site is a critical geological parameter?

'S MR. SWANSON: The question was already asked

i d 19 and responded to. I might make a suggestion. We seem to i
'

k i
*

M 20 be trying to draw structural conclusions out of this
5
; 21 panel, and I think we want to keep in mind that we do,

e

12 have a structural panel which follows which will, of course,"

., .
23 be able to determine whether in their viewpoint it is

2' 24 critical.

25 JUDGE GROSSMAN: I believe the questions are

I
'

!

l
!
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1 directed toward learning the input of this panel. Is

i 2 that correct, Mr. Barlow?
.

3 .MR, BARLOW: Yes, sir.

4 MR. SWANSON: But they're asking for conclusions

j 5 of the significance of their input, and that is the problem.
"
,

j 6 But the question has already been asked and answered. I

3 7 don't see the'need to keep hammering away at the same
"

-,

g 8, question.

%
9 MR. BARLOW: I can go on, your Honor, withouta

u.
4 10 pursuing the matter.

4
5 11 ' BY MR. BARLOW:
W
j 12 Q Dr. Jackson, in the 1979 version of the SER,
5

13 the Staff states on page 8, Section 5, the Staff states
~

.

E

3 14 there are -- the Staff states :
:
3 15 "2-1/2 meters of reverse oblique net
E*

y 16 slip could occur beneath the reactor along
2

fault plane which could vary in dip fromM 17 a

'S about 10 to 60 degrees, provides a conservative~

;
i .

j g 19 description of surface displacement on the
I C

20 Verona Fault zone during a single event."
|

-a

! E
And then in the 1980 version of the SER, on

} 21|
i

i 12 page 5, Section 5, the Staff makes what I might characterize~

|

| 23 as a rather drastic reversal or change in position to
t

24 reading -- have you found it?

I 25 "One meter of reverse oblique net slip

'
'

,

I
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1 along a fault plane which could vary in dip from

( 2 about 10 to 45 degrees, provides an appropriate

3 description of surface displacement which could

4 occur in the Verona Fault zone strand splay

2 5 beneath the reactor during a single event."
"

end 4 j 6'

3 7
*

0Z
%

9<~

a
4 10

f 11
s
E 12 i
S
~

13.

'$
. E 14
( =

I 15
- 2

h 16
3 , ,

i 17
.

m- 13
.

b 19
2
5 20
E
* 21 ,
3
"

; '!2

24

25

._
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1p' Now I would really like to understand how

2
. the Staff arrived at their change in position from

2 2.5 meters as a conservative description of surface

4 displacement to 1 meter providing an appropriate
.

5 description of surface displacement.

6*
Can you define the words " conservative" and*

h7 " appropriate"?
-

% i A. (Witness Jackson) I don't evidently attach
'

I
~

u
.

the significance to it that result in the question. I
,

d 10 ' think'the terms could be interchanged.
,

11 I g Well, which is more conservative? And which
~ ! 12 i is more appropriate?

s
,; 12 i A. They both have the same intent, that they
=.

f_
14 be used for the design basis for fault movemen't at the

I 15 plant. .
, n

O
g 16 G Why did you say in 1979 that 2.5 meters was,

D 17 " conservative," and then in 1980 you said that 1 meter*
,

^

i
r sg
t vi was " appropriate"?

19
A. Well, I'm -- we put it together a year apart,

jit
,

20; I guess, is one reason, but there are other reasons. I

21 think the terminology is such that "which could occur'

|

[ 22 on a Verona Fat.lt strand splay directly beneath the
:

23 plant during a single event" - "beneath the reactor,

i
' 24 during a single event". The other o*.e is far less

25 specific. It says: "providcs conservative description

-
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1 of surface displacement on a Verona Fault Zone during

2 a single-earthquake event." I'm changing it from

3 " splay" -- from the " zone" to the " splay."

4 That is one change. There are many reasons

3 5 why the change in that conclusion came about, and they:

"

% 6 result to --
.

3 7 (Witnesses confer.)
"

g 8; 4 Dr. Jackson, are you aware --

E
9 JUDGE GROSSMAN: Excuse me. There were two| ~

a !

I d 10 ' parts to that question, and I understood you to answer
i
E 11 : the first part as saying that " conservative" and
W i

j 12 i " appropriate" could be used in the same sense there,
5
~

13 that there really wasn't a change between " conservative".

.g-

5 14 and " appropriate"; that the change was between the 2.5 -

,

5 15 meters and the 1 meter. Is that the substance of what!

| ' N
l y 16 you said?

9

3 17 WITNESS JACKSON: Well, in addition one specified

| '3 on "the zone," which is the whole width of the zone~

.

b 19 anywhere within it; and the other was directed specifi-
| M

U 20 cally at a splay under the plant.
' '

E

[ 21 I JUDGE GROSSMAN: Okay. In other words,
i
t e

'

there were differences in the figures, but not -- but
"

; 22
i
1

. 23 as far as the use of the words " appropriate" or
;

L 24 " conservative," you belieeve, I take it, all the way

| 25 through I've seen that you believe " appropriate" is'

|

I

,
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|

1 conservative.7 ;

2 WITNESS JACKSON: Yes. ;

3 JUDGE GROSSMAN: Okay, Fo We can drop that

4 issue. It is just a question of what changed, or what

j 5 may have been different between the 2.5 meters and the
"

6 1 meter.

3 7 WITNESS JACKSCN I don't want to mislead
O
g 8; the Board. There is no intent to say that we did not
E -

9' change our position. There was a change in position.a

d
i

d 10 BY MR. BARLOW:
i
g 11 | G Dr. Jackson, can you explain the Staff's
3
g 12 i change of. position in light of the quote which I quoted
s'

! 13 before from the letter of September 27th, 1979, from.

i
E 14 Harold Denton and Edson Case to GE in which the
E

15 Director of the Office of Nuclear Reactor Regulation of=
- E

! g 16 the NRC stated that: "We are not aware of any structure
I g '

M 17 which has been analyzed or built for this type of
,

|
-

| [- 'S seismic loading, and it is our current view that an

f 19 analytical argument cannot be formulated which would
'

20 conclusively support the ability of a structure such
E

[ 21 as the GETR to withstand a 2.5 meter surface offset."
I %

; ?.2 A (Witness Jackson) That is clearly a

. 23 | structural question. I don't know how to respond to it.

L#T 24 Structural engineers would have to be asked thats

25 question. Mine was an input.
'

i

l

f
,

I

,
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- 1 G The geologic input of whether to go for a

2 1 meter or a 2.5 meter surface displacement beneath the

3 reactor appears to be the critical parameter.in a

4 decision by structural engineers.

j 5 MR. SULLIVAN: Objection. We are getting
"

5 6 testimony from the interrogator.

3 7' JUDGE GROSSMAN: Let's see if we can clarify
"

g 8; the situation. If I understand it, the panel that is

E
9 sitting here now doesn't want to take a position ona

a
4 10 ' whether or not there could be a design for 2.5 meters,

i
g il l and they have indicated that they really didn't have
8
j 12 i .any input in that.
s
~. 13 They are agreeing that they hao input into
i
j 14' the question of whether there ought to be a plan for
E= 15 the 2.5 meters or 1 meter. I don't mean a " plan," but

- :
y 16 whether that ought to be taken into, account. And they
2
M 17 had input into that.

,

'S Is that correct, Dr. Jackson?

d .19 WITNESS JACKSON: That's correct. And the
| M
| r ,

'

20 question is not that clear, because as our work wasa

E
21 | going on, the structural engineering work -- the further*

: e
'

structural engineering work was going on. So I don't
"

; 22
I

'

q(jZ3C23 know how significant it is one way or the other to them.

| Ok 24 JUDGE GROSSMAN: But my understanding is that
!

'

25 what is objected to on the part of Mr. Swanson is
i

!

|
|
|
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1 questions as to whether or not the structure could-

2 withstand any kind of displacement directed towards

3 this panel. But I take it he does not object to your

4 questioning the panel on the input of either 1 meter

3 0, or 2.5 meters. And Dr. Jackson and the others would
7

6- be able to respond to those questions.'

3 7 Is that correct, Mr. Swanson?
O

8; MR. SWANSON: That is true, but I think if,

3
E 9 we are going to cast positions we need a clarification.,

d
1 4 10 My objection was that I think Mr. Barlow's questioning

f 11 asked for an analysis of the criticality of 1 versus 2.5.
8
g 12 i Aad I think the implication was that he was calling for
5
~ 13 , a structural position as to its significance..

W
E 14 Now there is at least one member of the panel,
; -

E 15 Dr. Pichumani, who would have a different perspective
.- E

g 16 than a purely geology or seismology point of view. Ii

,

9

i 17 don't think the question was clearly into focus, though.
,

13 My objection really was that the way it was phrased

i d 19 I think it called for a structural response, and this
M
M 20 ' panel had already indicated that it is not qualified nor

'

E
21 is it prepared to testify, nor does it have direct

" , 9.2 testimony with which to be cross-examined on on'

., W 23 structural matters.

| k'C 24 JUDGE GROSSMAN: If I understand thats

25 discourse, Mr. Swanson objects to your requesting the

|

|
|

.
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1 panel to comment on whether 2.5 meters versus 1 mater,-
,

2 is critical, because it is only critical in the structural

3 sense, if it is critical, and that is not a proper

4 question for the panel.
.
g 5 Is that the basis of your objection?
"

6 MR. SWANSON: That is correct.
'

j 7 JUDGE GROSSMAN: And he has no objection,
"

8; as I understand it, to your questioning on the input,

3
9 itself of 2.5 meters versus 1 meter. And I assumea

a
d 10 ' your next questions are directed to that, and I think
i
E 11 ' you ought to proceed to that area.
W
j 12 i BY MR. BARLGd: *

s
~

13 4 Mr. Devine --.

E .

t E 14 JUDGE GROSSMAN: With the possible excep-
r
3 15 tion of Dr.'Plchumani. Can he respond to whether that

' E
y 16 was a critical input?

'

9

5 17 MR. SWANSON: He is not prepared to testify
.

'3 as to whether or not 1 or 2.5 meters is critical from

f 19 a structural review analysis. He is prepared to testify,
. =

U 20 as indicated in his prefiled testimony, as to the
'

'

;

| E
21 soil interaction, the soil characteristics, as to whether

~

I 22 or not one would actually experience that type of event'

,

'

, 23 1.5 or 2.5 meter offset beneath the reactor is an input.,

E*C, 24 into the conservatism of the Staff position. But

25 Dr. Pichumani is not a structural engineer.

I
(

| /.t.OERicN 8.E. SORT'NG COMPANY. INC.
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1 JUDGE GROSSMAN: Dr. Barlow, you may proceed

2 along the lines we have indicated.

3 BY MR. BARLOW:

4 4 Mr. Devine -- excuse me, Dr. Devine --

3 5 A (Witness Devine) Let's get that clear once
"

j 6 and for all, please. It is " Mister" Devine. My

3 7' colleagues here are doctors; I am not.
O

8 4 Mr. Devine, was the USGS involved in theg

E 9 change of position between 1979 and 1980 from-recommending
a
4 10 ' a seismic design basis at the GETR site'from a 2.5 meter

i
E li l surface offset to a 1 meter offset?
E
j 12 | A I guess it would depend on how you define
5
. 13 " involved." We certainly had many discussions with the

E

5 14 NRC relative to amounts of displacement on these faults. -

r
3 15 But we did not directly participate in the preparation
y-

.

y 16 of those words or that position.
E
M 17 A (Witness Jackson) I would like to expand

,

'3 on that for one moment. The USGS, as Mr. Devine has-

p[ 19 indicated, was heavily involved in discussions on it.
2
M 20 We asked them if the new information from one time to' '

E
21 the other changed their conclusions; they indicated it

" , 22 had not changed, and you can read that in their cover'

. .
23 ! letters.

Y*C 24 G Dr. Morris, in your testimony, do you state,s

25 "However, we have contended throughout the proceedings

,

AJg;tscN RE? ORT'NG COMPANY. INC.
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1 that 1 meter of surface offset is not a conservative

2 estimate of the total amount of offset that could occur

3 along the Verona Fault."

4 A (Witness Morris) I am also a " Mister."

j 5 g Mister Morris, excuse me.
7
5 6 A You're reading from --

3 7 g Your testimony.
O

8; A My testimony.,

b 9 g The question was: "Mr. Morris, what are
,

\ d i

d 10 ' the results of the USGS geological review?" It is!

f 11 qt~ estion 11 in your testimony.
2
E 12 i (Pause.)
S

'

~

13 A All right. Proceed..

'I
E 14 . g Did I correctly quote your testimony?
~

3 15 A * Well, I would like you to read it again, if
- E

y 16 you would, please.
E
y 17 G Okay. The question is: Do you agree with

,

|

- '3 the statement that you made in your testimony, "However,
!

. g 19 we have contended throughout the proceedings that 1
| =

'

i E 20 ! meter of surface offset is not a conservative estimate
.

E
| 21 ! of the total amount of offset that could occur along*

3'

^
9.2 ' the Verona fault"?

:
.

23 A That's correct, and I answered that way

F*C, 24 yesterday, I believe.
t

| 25 g can you explain to me the role of the USGS
(
i

ALSER4CN RE.ScRT*NG COMPANY. INC.
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1 in the decision by the U.S. NRC to change their position

2 in their SER between 1979 and 1980 from 2.5 meters of

3 offset to 1 meter of offset?

4 A That's a complicatod question,

j 5 MR. SULLIVAN: May I -- I don't want to
7
5 6 object, but I think.we need to clarify what the question

, _

! ; 7 has to be. He obviously cannot testify as to how it
O

8 was used. He can testify as to his understanding of

2 9' how it was used.
y i*

d 10 ' MR. BARLOW: That's okay with me.
*

z
$ 11 JUDGE GROSSMAN: That's fine. Why don't you
M

|_ 12 i testify, then, with regard to your understanding.
5
~

13 WITNESS MORRIS: We were asked by the NRC.

I
y 14 to evaluate the Licensee's position that 1 meter of
= - ,

3 15 offset on the Verona Fault was a conservative estimate|

|~ N
| g 16 of potential offset.

E'

M 17 Our conclusion, after reviewing that in light
,

*
: .

[- 'S of our knowledge on the San Fernando earthquake, the

I d 19 amount of offset at various locations in the San |! M
, # 20 Fernando Fault Zone, that 1 meter of offset was not a

E ,

! [ 21 conservative estimate of anticipated movement.
E l

22 WITNESS BRABB: May I add to that? In
,

| 23 addition to the information that Dr. Morris -- or., ,

2 24 . Mr. Morris --

| 25 (Laughter.)
|

,

Aeg3scN RE. tort *NG COMPANY. INC.
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;
,

1
|

t

! - 1 WITNESS BRABB: -- that Mr. Morris
1

2 contributed, we also of course considered the geologic

3 information in the GETR site itself.

4 WITNESS JACKSON: I might add, Mr. Barlow,

j 5 for the Board's consideration, I have never worked on
7

6 a site in seven years at NRC in which there has been'

3 7 as close a liaison between the NRC Staff and the USGS.
O

8 BY MR. BARLOW:,

3
% 9 4 Well, Dr. Jackson, could you explain to us
a

|
d 19 ' why there is a disagreement between the USGS position

| 11 ' and the NRC position?
E

- E 12 A (Witness Jackson) There is no disagreement.
$
. 13 G How can the NRC position be that 1 meter of
I

*

j 14 offs,et is appropriate or conservative, when the USGS
,

! 5 15 'ontends throughout the proceedings that 1 meter ofc
-

N
5 16 offset is not a' conservative estimate?

'9 ,

| 9 17 A There are other elements to the Safety
'

'
.

[. 13 Evaluation Report, substantially other elements. And it

d 19 is our job, and my job as a resulator, to implement
5

| E 20 ' those other elements into a safety evaluation report to '

E |
21 reach a conclusion.*

3

" , ?.2 4 Is one of those elements the statement by!

|

| . 23 Harold Denton that "no structure can be modified for 2.5
'

|
.

24 meters of offset"?

25 (Pause.)
|

l

,
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7.- 1 A That's a structural question. I haven't --
t

2 JUDGE GROSSMAN: Before we leave the topic,
-

3 if I understand your answer, Dr. Jackson, you're saying
i

'4 that perhaps the USGS and the NRC agree in the final

j 5 conclusion. But we are discussing r19ht now the
"

% 6: specifics of the 2.5 meter and the 1 meter. And it is

3 7 my understanding from what has been said that the USGS
O
g 8; and the NRC do disagree on that.
3

9 Now if I am wrong, I have missed something,~

a
d 10 ' and perhaps other people have missed something, and that
i
g 11 ' is what we would like your clarification on.
W

f 12 WITNESS JACKSON: I'm sorry if I misled.
,

| 5
~. 13 Let me try to clarify it.
E
~

3 14 There is a differenc,e between a " conclusion"
r -

3 15 in a safety evaluation report and inputs to tha't
,

h 16 safety evaluation report. The amount of offset -- we
2
M 17 are trying to specify a specific amount of offset that

,

$ 'S will occur under the plant on a given splay of the

d 19 Verona Fault that should be used as a design basis for
E
r i

", 20 surface faulting.
E

21 The USGS has been commenting and providing
"

; ?.2 advice on movement across the zone. We have not asked

g($?CC 23 them -- and I will explain that in a minute -- to

| k 24- specify what they think is the proper design basis to

25 ' be used on surface offset under the plant.
t

i

!

l

|
7

i
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- 1 What we did do, however, was we implemented

2 that with their input -- I say "we," meaning the NRC.

3 Staff. Also, at the advice of the ACRS and other

~4 individuals in the NRC, we moved forward with a number

j 5, of other studies, the probabilistic studies being the
"

g 6 primary one, and Dr. Slemmons relocking at information

3 7' also. And that led to the modified conclusion. It was

", 8; additional studies and modifications, and the probabilistic

! 9 aspect was a significant portion of that.
d
d 10 ' The USGS did not review the probabilistic

f 11 I studies that were_ contracted to Livermore Laboratories,
3
j 12 i and I don't think we have ever tried to contend that i

5
~

13 somewhere on the Verona Fault Zone that 2.5 meters.

E
'

E 14 could not occur. In the geosciences area, we.can't --.

E
a 15 we just are not in a position to preclude things from

- 2
y 16 happening. We're trying to get down to determining a

'

2
M 17 design basis for surface offset for this plant.

,

'S Does that clarify the roles of the agencies?
! .

: b 19 JUDGE GROSSMAN: Well, it doesn't -- |
| 5

E 20 WITNESS JACKSON: I did want to expand on'

I 5

|
21 one point. Based on our mutual agreement with the USGS,"

1 e
~

| 22 and I think Mr. Devine will comment on this extensively,
,

i

|
'

., .
23 it has been historically the role of the USGS not to

V*C, 24 take positions particularly on design basis events. It

25 has been the NRC's role. And that is based on''

|

|

i
|

.
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1 interagency agreement of mutual interest -- of mutual,

2 agreement between the two agencies. There are good

3 reasons for that.

4 One is that, in my opinion, there are very

j 5, good reasons for that. The role of the USGS is to serve
"

g 6 as an independent review party and is very important in
i
'

3 7' this to shed as much information as possible on a
"

g 8; particular topic.
.
A 9< The decision-making role must remain with the
a
4 10 MRC. Now that could lead to accusations of bias, if

i
E 11 you like; but on the other hand, the USGS wants to
W
j 12 i maintain this independence as an objective organization.
5
~

12 And I think that is important..

't
5 14 I would like Mr. Devine to comment, if he
:

* *
3 15 feels so.

.

g.

( 16 WITNESS DEVINE: I would agree strongly
2
M 17 with the last part you said.

,

'3 There are two comments in your last discus--

p[ .19 sion, though, that I would like to. clarify for the |2 i

! U 20 record. One is, in attempting to describe our position,
E

21 Dr. Jackson may have misled the Board on what we have

" , 22 said about where the displacement could occur.

23 As you recall from Yesterday's discussion
|

24 on the T-1 Trench, our geologists feel confident that
'

25 1 meter has been exceeded on single strands of the Verona."

!

-

.
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1 Dr. Jackson said, the fault " zone," and I don't want to

2 g.et into that same distribution problem that we had at

3 the close of business yesterday. We do maintain that

'4 it could occur on one strand.

} 5 secondly, to set the record straight on the
i
5 6 historical aspect about design-basis events, NRC

3 7| terminology and AEC-NRC terminology has evolved over
0
g 8; many years. At one time, the advice that we did provide

9' to NRC was called '' design-basis events. " And some
a
4 10 historical letters from both the USGS and NOAA, N-O-A-A,

i
g 11 i would use that terminology. So I mention that because
M

j j 12 i that's not in conflict with what Dr. Jackson just

| -5
13 described as our relationship, but the wording would.

W

3 14 make 'it appear that way in the old documents.

E
15 WITNESS JACKSON: I might comment a little=

- E,

y 16 further on that. Prior to 1973 essentially, the NRCI

! 2
M 17 did not have a Geology Review Section where there was,

.
7

_

[- 'S one geologist at the NRC, and the USGS served almost

d 19 the total review function on the geosciences area.
I 2
I E 20 Since that time, we have a branch of about '

| 5
21 16 to 20, depending on the hiring, professionals in the

~

; ?.2 geosciences who now can, like Dr. Justus, do an independent

'

. 23 review of the USGS, and in some cases an equal review of
.

24 the information.
|

25 So we feel competent to be able to come to

v

ML'tSCM ML*cRT"Mc COMPANY. INC.
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( independent conclusions in factoring information that

2
the USGS'also may not have in front of it, or have an

3
opportunity to review. These individuals who have

4
dedicated so much effort to this particular review,

; 5 their main mission and role at the USGS is not to reviewa

a 6,

nuclear sites. Their role is regional mapping. And
l 7

2 they have dedicated a tremendous amount of personal
-

6 effort to this particular review.
% 9

JUDGE GROSSMAN: Dr. Jackson, I understand,

c
4 10 '

the distinction you've made between " design basis," which.

E il l .

g is something that the NRC is concerned with, and

" geologic estimates" which is something that the U.S.
~

13
J Geological Survey is interested.
= .
~

$4 Now one of the items that yod have asked
1-

5 15
them to explore with regard to your coming up with am

E *

"E
16

design basis is the amount of offset. And my understand--
! U 17
| that could be expected on the Verona Fault, the maximum*

.

! i is** amount of offset.
.

b 19
g My understanding is that on that particular
M 20 item, the USGS has consistently said that it is possible-

- *
| 21 '*

g to have a 2.5 meter offset on a Verona strand.
~

7.2 '

Is that correct?.

Eb WITNESS DEVINE: I'm sorry, sir. That is not

the correct characterization. We have not said 2.5

25
meters. I think we have said --

N.

l

|| y,_.:auos m o m a ec m ur. mc.
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1 JUDGE GROSSMAN: Five feet to seven feet.

2 WITNESS DEVINE: -- that 1 meter is not

3. conservative; and we have said in testimony it could

4 exceed 1 metere But we have not said 2.5 meters.
.

5 That is not our number,
7
5 6 WITNESS JACKSON: I agree with that. That's

j 7' correct. Your characterization is correct, of the
0

8g information and differences between those and the USGS.

E 9 JUDGE GROSSMAN: Right. Okay. Let me qualify
a
d 10 ' what I've said. You haven't said 2.5 meters, but you

i
g 11 <' have suggested that there may have been offsets up in the
W i

j 12 : range of 5 feet to 7 feet, which is approximately what

5
13 the 2.5 meters would come to, or at least 2 meters..

I
E 14 WITNESS DEVINE: In that context, yes. But
E

*

3 15 I am disturbed on the use of words. We have said "could
2-

~g 16 occur," and you described it as " expected." And as I
9

5 17 recall in our NRC criteria, there's a big difference.
,

j- '3 'It is "could occur."

19 JUDGE GROSSMAN: Oh, I'm sorry. I apologize

E 20 for that. I didn't mean to say " expected," but "could
'

E; 21 | occur."
e
" '

?.2 Now Mr. Barlow is asking questions, and I

' '

ggg2mq23 really am not sure of what he is driving at, but I

> 24 would certainly like to hear why it is with the input

25 that the USGS has had with regard to 1 meter not being

i

Ai ::ERdoN RZ.*cHT'NG COMPANY, INC.
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- 1 an appropriate amount that might be offset on a Verona

2 strand, the NRC has in its latest SER adopted the

3 1-meter position.

4 Now I don't know if that's what Mr. Barlow's

j 5, questions are directed to, but I would like to hear why
"

6 that has been done.'

3 7I MR. SULLIVAN: Could I just add a statement?

", 8; We heed to be very careful I think in terms of words
:

9- and maybe some defining is necessary. The Board justa

a i

d 10 ' defined the USGS position and used the word " appropriate."
~

=
E 11 1 It is more than a semantic difference that they used thm
E'
j 12 i term " conservative. So I don't want positions again to
s
~

13 be miscast by use of words, which may not appear as.

E
y 14 significant to someone other than members of the panel.

3 15 JUDGE GROSSMAN: If I use the word
, . g

y 16 " appropriate" with regard to the USGS, I would again;
- 9

6 17 say I erred because of course they are not in a position ,
t :
| |- 13 to make a judgment as to what is appropriate or not.

.

b 19 However, I believe the word " conservative" with regard
M
M 20 to them would not be inappropriate, or would it, as to

'

E i

[ 21 a parameter?

; ?.2 WITNESS DEVINE: No, I would consider --

.g 23 that is the word.

k'C; 24 JUDGE GROSSMAN: Okay. Well, the USGS then

|
- 25 has stated that 1 meter would not be conservative.

!

I

i

l
t

( ,
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|
-

1 Nevertheless, in the design basis the NRC has utilizedm
7

2 1 meter as both appropriate and conservative. And I

3 would like an explanation of why you have used a figure

4 that the USGS does not believe to be conservative.

j 5 MR. BARLOW: Your Honor, could I interrupt --
7

.6 WITNESS JACKSON: I would like to answerj

3 7 the question, if I could.
O
g 8; JUDGE GROSSMAN: Did you have an objection,

9 or an observation on that? I'll allow counsel --
d
4 10 MR. BARLOW: I had no objection, but I would

i
g 11 I again note that we had a question which was not really
W
j 12 i answered, which was asking the Staff to define their use
s
'. 13 of the words " conservative" and " appropriate" in the
4 ~

5 14 sections about 2.5 meters and 1 meter. And I think that

5 15 your question points out the criticalness of the Staff's
E-

y 16 definition of the words " appropriate" and " conservative"
9

h 17 in those contexts.
.

'S JUDGE GROSSMAN: Well, could you answer my

[ 19P question, first, and then we will allow Mr. Barlow's
'

20 question, if there is no obje; tion.
E

21 WITNESS JACKSON: It is a very difficult*

3
~

?.2 question to answer, and in my view it is the main reason
,

'

q( @gg 23 we are here in this hearing. I think that's obvious

N 24 to everyone.

25 There are many factors that go into a decision.

ACERecN MLSoRT*NG COMPANY. INC.
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1
on a particular facility, and this one is difficult.

2
The USGS was one major and principal input into our

3
decision. Between the issuance of the Safety Evaluation

4
Report in 1979, and the one in May of '80, a great deal

5
of thought and additional work went into the review,

Ii 6
| 0 both by the USGS znd by other parties.

h My answer is essentially the Safety Evaluation
_

0
j Report and its appendices, all of the appendicos --

I] Dr. Slemmons, Dr. Vestlie, the whole probability group,

u
d 10 '

included in that, and some other thinking that we had,

11 | done on the data that we had used to reach the
E 12 <'
g conclusions we had in the earlier estimates. I will try,

~

13
J* to summarize briefly some of these, but not go into

5 4
detail.

E
15=

Number one is the probabilistic analysisni .

O

y
10 indicates that we do not need to use the maximum that,

U 17*

:.
we might observe for a given fault or fault set under -

igd the plant. That is my understanding of the probability
.

b ' 19
g analysis. Any specifics on that should come from the

20 ' probability panel.=

21 ': The second thing is: The comparison of thee

[ San Fernando Fault Zone which was the principal basis

EN for the position that we took in 1979, we assumed the

analogy one on one. That means that we transposed

25
| San Fernando to Verona and assumed that they were
|

I

,

|

A*JERdCN PE? ORT *NG COMPANY. INC.
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1 essentially equivalent, with no credit given particularly,

(

2 for the conservative assumption. That conservative

3 assumption being that there are a number of elements

4 which indicate that that comparison is conservative;

j 5 that making a one-on-one transferrence should not be
"

i

| 6 done without some consideration that these zones are'

1

|
E 7 somewhat different.g

8 The second thing was that another principal

A 9' component in that safety evaluation was the treatment,

a
4 10 of the worldwide data on the amount of displacement
i
E 11 4 versus fault length and magnitude. This is the data
W i

j 12 : that was compiled essentially by Dr. Slemmons and
S
~

13 using that information resulted in an estimate on the.

.E
~

( 3 14. Verona Fault Zone in using that information. And I even
~

- ,:
3 15 have some of my early plots that we used, or graphical

. g -

y 16 displays of those. We never recognized that those plots
2
W 17 were actually plots of the maximum observed displacement

d

end['- '3 observed during that event as compared to fault length.

JWB f 19
#5 %

M 20
E
* 21

" . ?.2
-

4

25
'

-

.
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1 In other words, the regression line was drawn

,-
2: through the maxbna of those worldwide data, not an average

3 observed offset, but always the maxima. So using a factor

4 of regression line to the maxima of worldwide data.

] 5 Another item is that the dominant style of
"
.

f 6 displacement in the trenches examined appeared to result

j 7 in displacements on the order of one meter. Recognizing
"

, 8 trench T-1 is in disagreement with that, some of this
,

3
% 9< information is reasonably new, but I think we knew there

a
d 10 were potential exceedances for quite a while, and when we

11 i did write that SER.
8
E 12 The other thing is that we really believe that

S
13 there is a low likelihood the f ault does exist under the~

.

W
E 14 reactor. At least one equivalent to those where we have
='

5 15 observed the large amount's of displacement. The faults
.

- g
y 16 observed in the trenches, being B-1, B-2, B-3, T-1 and T-2.

2
W 17 Again, we didn't rule out the possibility of it.

[. 13 I think -- and I discussed that yesterday in my testimony,
|

( 19 some of the bases for that. ;

I

b 20 We further discussed this with Dr. Slemmons, and

E
21 I think the critical decision or difficulty in making this*

l 5
is whether or not we are specifying parameters that must be"

12 ;
i

| 23 at the upper bound -- excuse me, that's a mischaracterizatior .

24 We are dealing with distributions of possible occurrences
~

25 of events. As Dr. Justus indicated in his submittal
|
!

|

[

!
|

NJERicN 3E?CRT'NG COMPANY. INC.
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1 introductory statements, we at each one of t'ose distribution s ,

2 have gone. toward tlue conservative side, which means at least
_

3 beyond what we think is a mean representation for the most

4 part, and we have added cumulative conservatisms by adding

3 5; them -- by assuming all of these occurred at the same time.
" '

6 The magnitude on the Calaveras being 7.5, the magnitude on'

3 7 the Verona being 6.5, and that type of consideration.
~
~

8; So the question is, must you take that element,

9 which could occur -- and I don't think we have ever ruled
a

. d 10 out that somewhere on the Verona Fault zone in total, that

4
E 11 I the 2-1/2 meters could occur. It's based on the probability-

8
j 12 that that full 2-1/2 meters will occur between the primary

13 existing shears under the reactor and sustain a full movemen.

| 2
j 14 of the maximum that was observed at the San Fernando Fault,

,

3
15 and that's essentially a summary of what it is.=

|
. - g

y 16 It's obviously f ar more complicated than that.
9|

i i 17 JUDGE GROSSMAN: Dr-. Herd, did you have any

'3 comments to make with regard to the USGS position on what~
-

.

b 19 Dr. Jackson was talking about?
|5

M 20 WITN2SS HERD: No, I believe that Mr. Devine !

5 !

21 handled our position exceedingly well.

; 12 WITNESS JACKSON: Could we taka a five-minute"

. 23 break?

"/N 24 JUDGE GROSSMAN: Certainly.

25 WITNESS JACKSON: Thank you.

-

!

AI.OER4cN P.EFoRT*NG COMPANY. INC.
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1 (Recess.)
'

2 WITNESS JACKSON: I wanted to add to my last'

3 response, if I might. I'm not sure we left the Board with a

~4 clear impression of what we are doing.'

5 There are two elements to my response. I think
2_

f6 one may help clarify it. It's on page 10 of Dr. Justus'

3 7 and our testimony. It's in answer to question 8, it's

O
g 8; line 4, where it begins;

! 9 "We agree with the observations that the
a
4 10 possibility exists that offsets larger than 1
i
g 11 ' meter could occur at some time in the future.
W
j 12 As stated extensively in the SER, however, it is
<
*

13 our best professional judgment, based on
.

y .

j 14 considerations discrssed in the SER that the ,
,

*=
3 15 occurrence of greater than 1 meter of surface

.g~
.

y 16 offset directly under the reactor is unlikely
9

i 17 -- is very unlikely. This is essentially a

j 'S qualitative judgment which can be made based

g 19 on geological observations which are in turn |
.

b 20 strongly supported by 'the various probability
5

21 analyses which were also applied to the

12 ' p roblem. When taken in total consideration,"

.(42,3C 23 the input parameters specified for this site

*f*k[24 assumed a set of conservative steps."

25 I think the main difference is this: We are not

.

I

*

MCicN REPcRT*NG COMPANY. INC.
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1 precluding that offsets greater than 1 meter cannot occur,

2 but we are specifying that for the purposes of design of

3 this f acility, that the 1 meter is indeed appropriate,

4 because of its sufficient -- it's essentially unlikely to

f 5 occur, and we have required it, anyway. On a splay directly

j 6 beneath the plant. Ehich is a very important distinction.

3 7 For instanco, we do not have a splay that we

*L
g 8; know goes directly under the plant. Dr. Brabb and Dr. Herd

E have discussed this extensively in the excavation photos9
a
d 10 about the possibility, and that, but we do not know for

11 ' certain that that's the case.
W
~_ 12 ' JUDGE GROSSMAN : Mr. Devine?
5

13 WITNESS DEVINE: Maybe it's not my position to-

.

W
E 14 speak, but I think Dr. Jackson used a double negative
E 15 in his sentence which came out meaning the opposite of

i - 2 .

y 16 what he meant.
E
M 17 JUDGE GROSSMAN: I noted that. You said could

'S not occa.. instead of saying that we agree that an offset

| b 19 greater than 1 meter could occur, and we took it in that
|

.

U '

5 20 sense.
!

E

| [ 21 Excuse me. I have one question. One item that,

? e

| 12 ' you mentioned that you relied upon in arriving at the 1"

'
i

I
.

23 meter figure was also the study made by the consultants

| F'C 24 ESA, to GE, regarding the trench. I'm not talking about
s

i 25 the probabilistic studies. And that is a matter that has

i

AI.: EMcN ?.E?cRT*Ne COMP ANY. INC.
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1 been disputed by the USGS, and I would be interested in

2 knowing how critical that reliance was.

3 WITNESS JACKSON: It.is an extremely difficult

4 question. In putting that in here, we reviewed all of the

j 5, basic information provided by GE and their consultants,
"
,

5 6 in terms of reliance -- we put. it in here because it is one

3 7 input to the package. They are a party, they have profes-'

"
-

g 8, sional staffs, they have interpretations which they have

%
9 drawn.a

a
4 10 As a person who has the responsibility for

h 11 evaluating everything, this obviously factored into our
E
j 12 i consideration. It would be extremely ~ difficult for me to

5
13 pick out elements or pieces that I favored -- I shouldn't~

.

M
E 14 say, it was done as a groop, with Dr. Justus. I'm doing
-

5 15 him a disservice -- we f actored in many elements of GE's

i
'

N
g 16 testimony and weighed,t I must admit, in total context,'

2 . very heavily the recommendations of theM 17 we have weighed,
;

f 'S USGS on the geologic aspects than anyone else, and we have

d 19 almost put complete reliance on them.
5
E 20 WITNESS DEVINE: Your Honor, may I ask a

1 5
; 21 question?
e

" , 12 ' JUDGE GROSSMAN: Yes, sir.*

. 23 WITNESS DEVINE: You made a reference to a dis-

f5( 24 agreement between GE's consultants and the'USGS, and I
I

25 don' t understand what that is.
|
.

l

,
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1 JUDGE GROSSMAN: Perhaps the word " disagreement"

I 2 was too strong.

3 NITNESS 16 VINE: I'm not sure what --

~4 JUDGE GROSSMAN: But the subject matter related

j 5 to whether there was only two or three feet affset in
~

i

6 trench, I believe, T-1, or whether that was in reality'

3 7 somewhere'around five to seven feet.
"
.

8 WITNESS JACF.<ON: We are aware of trench T-1,

E
E 9 information and the use of the U.S. Geological Survey
a
4 10 on this in prirciple, and in specific for a long time, and

i
E 11 yet there were refinements that came about as a result of
M
j 12 our discussions during this hearing, obviously. But the

s,

13 basic information that the USGS had discussed with us' ~

.

W
j 14 before is about the same.

'

E
15 So it was factored in.=

- 2
| | 16 JUDGE GROSSMAN: Mr. Devine, you still look
| 9

i 17 somewhat unhappy, and I just want to make sure that I

'3 haven't misstated anything that you think ought to be-

| f 19 co rrected. You are the expert; I'm not. J
1

= '
! U 20 WITNESS DEVINE: As I recall the context of the

E
21 question, I had the impression that you were describing

12 the trench that would reflect the horizons beneath the~

zg}2g;23 reactor, and in that case I don't believe we have a

EN 24
'

disagreement with the Applicant.

25 The disagreement, as Dr. Jackson described, is
|
|

|

I,

A*JgRicN ?.EPom"NG C::MPANY. |NC.
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1 in T-1, which does not describe horizons directly under

2 the reactor, and so the' disagreement, I thought, was out
_

3 of context with what I heard Dr. Jackson describing as

4 the important input to this 1 meter beneath the reactor.

j 5 WITNESS JACKSON: Mr. Chairman, it's obvious<

",.

5 6 that there are scientific disagreements on interpretation of

3 7 many things on this particular site. I have disagreements
_

"
-

8 to some degree with USGS on certain observations; they haveg

9 them with me; I have them with Earth Sciences, and vice
|~

d
d 10 versa. It's the nature of our science.

5
i 11 I JUDGE GROSSMAN: I hadn't been aware that
W
j .12 i anyone had discovered an'y offset in the horizons.underneath
5
~

13 the reactor..,

E
'

*

y 14 WITNESS DEVINE: That's fine. That's what I
,

r
3 15 thought we were giving the impression tha't we disagreed

' 2
on. We do not disagree on that point.i y 16

| 2
1 M 17 JUDGE GROSSMAN: Mr. Barlow?
! .

[- 'S BY MR. BARLOW:

d 19 Q Dr. Jackson, we often hear in this discussion j

% I

| E 20 the use of the words " conservative" and " approp riate . " |

E; 21 Two times this week you have defined in your testimony
,

*
i

; 12 or in answer to cross-examination a definition of the word

., .
23 conservative as "cannot get worse".'

2*C 24 Can I interpret that to mean that one of yours

25 definitions of conservative is that a conservative value

(

.

I ACEJticN REPcRT*NC CzMPANY. INC.
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. .

ar6-8 1399

is one that cannot be exceeded?*
.

I 2 MR. SWANSON: Can I get a reference, please,

3 to the context of those two definitions?

4 MR. CADY: In the very first day of Dr.

j 5 Jackson's testimony, in response to a question concerned
".
j; 6 with conservatism, he said -- and it is a close paraphrase,

j 7 but it is pretty near to a quote -- he said that it just
"
-

8 can't get worse, and he did refer to it today again in,

3
% 9 passing as "cannot get worse" in another context.
d
d 10 MR. SWANSON: I just want,to make sure that

11 we don' t take as a supposition that the sentence or

M
E 12 1 the definitions mentioned were without any necessary

"5
13 foundation to put him in context.~

.

W -

E 14 JUDGE GROSSMAN: Mr. Edgar?
- .
_

i 15 MR. EDGAR: Judge Grossman, I just think it's
, - y

y 16 important that the witnesses understand -- I can excuse
9

i 17 Mr. Barlow's -- the manner in which he phrases the
;

1

l i 13 question from time to time, perhaps, for a lack of prior

d 19 training. But the witnesses should understand that they
!M '

| M 20 don' t have to accept his characterizations.

I E
21 The question itself, if you struck out all of' *

3
12 ' the prior characterization, the question itself is"

- 23 permissible, it seems to me, and if the witnesses under-
,

24 stand that and they explicitly ignore the characterizations,

! 25 there's nothing wrong with it.
|

|

| *

I
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1 But it?'s taking us a lot of time because of

I' 2 the characterizations.

3 JUDGE GROSSMAN: Well, it stems to me that I

4 can recall that discussion, and it related to the assumption

j 5 of co-seismicity, and that in fact that word was used in
"
.

| j 6 that general sense. And I don't think in view of that,

j 7 that there isn't any apparent misstatement, that Mr. Barlow
"
-

8 can lead the witness on cross-examination, and he is , of,

3
3 9 course, an expert witness and has shown that he can handle
a
4 10 himself on this. So I will permit the question and let

h 11 Dr. Jackson fully explain that.
W
5 12 i WITNESS JACKSON: As I understand the question,
"
5

13 I do disagree slightly with the characterization, but I
~

.

I
E 14 don't think it's important to my response. That is -- I

E
3 15 do not have what I would call a specific definition of

- ' 2 .

y 16 what is conservative. -

p

| 5 17 The way I view things is that each item that

'S you must make a decision on in a step-like sequence is a

i d 19 distribution of possibilities, and if you view that as
% i

'

E 20 < essentially a bell-shaped curve, with tails of the
E

21 distribution both on the low end and the high end, with"

%

; 12 some meaning about which the bell-shaped curve exists,~

., .
23 that conservative should be clearly on the high side of

|

f ['D( 24 the mean, as best we can; oculd be out as far as the

25 extreme end of the tail of the distribution, as was done

J

| /.i :':ERSCN RE.*CENG COMPANY INC-
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1 in terms of the co-seismic definition.
I 2 In other words, there is some probabili.ty, if I

3 use that as an example, there is some probability, extremely

4 low probability, that the two will occur simultaneously.

$ 5 Let's say that's zero. So that's the lowest tail of the
7
j; 6 distribution.

3 7 'There is some probability that they will occur --
"
-

g 3; part of the offset will occur during the strong ground
%

9 shaking. Let's say that is more sort of the mean or the~

a .

And then there
-

e 10 peak of the bell shape of the distribution.

i
g 11 ' is the f ar end of the tail which would say that they both

3
j 12 must occur simultaneously. In other words, a probability of
s
~

13 one.*
.

W
E li - Now I'm not a probabilistic expert, and I'm not -

=
I 15 trying -- I guess I'm discussing this in a quasi-

'

+- y
'

statistical way, and I don' t want to offend the statisticianss 16
9

E 17 that are in the audience. I am using this as a mental

f 'S process that we go through. It's a decision process.

d 19 Now we tried to implement this decision process ;

l 5 !
20 throughout this proceeding, and we tried to be toward the' .e

!
f E

21 tail of the distribution. Now that -- you can -- as I"

i
~

12 mentioned earlier, un some of the parameters we are
i

27 discussing, I don't think any of us, as expert geologists
.,

k'<( 24 or seismologists could sit here and preclude almost anything

| 25 in the earth sciences, and I mean preclude, that it's not

|

|

A1 =ERSCN !Hr.?cRT*NG COMP ANY. |NC.
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1 theoretically possible, and we only can work with that

( 2 information that we have.

3 Dr. Brabb has used that term very many times,

4 and just as in this science, decisions must be made,in

2 5 this science, like all others, for this facility, and
"

5 6 , that's the best definition I can. I cannot give you a

j 7 quantitative definition. It would vary.
"

g 8; BY MR. BARLOW:

9 O Several times in this discussion I have heard you
a
4 10 ' mention that the NRC cannot preclude the possibility that

i
E 11 i 2-1/2 meters of offset would occur at the GETR site. Is

W
j 12 i that correct?
5
~

13 A That's correct..

W
E 14 0 In that context -- well, first of all, let me --,

t = ,

5 15 in that context, how do you distinguish between
, - g

y 16 conservative and appropriate when you change -- when the
9

E 17 Staff changes its position from the 1979 position of 1

f 'S meter of -- excuse me -- the 2-1/2 meters of offset was a;

1 =

| b 19 conservative description, and in lat; cr.rnge the position |

| % I
'

! E 20 to 1 meter of offset as an appropriate description? How --

| E
21 A (Witness Jackson) I answered that question*

3
~

12 earlier.

MR. SWANSON: I also would object to the
j ggg2gG 23

F*Cs 24 characterization of "how do you distinguish" when Dr. Jacksor ;

I 25 earlier said he would use them interchangeably.
i
!

s

AI.OERdcN RLMRT*NG COMPANY. INC.
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1 BY MR. BARLOW:

# 2 Q Let's try it from a different angle.

3 Are you aware, Dr. Jackson, of a stipulation

4 which reads:

2 5 "The assumption that the San Fernando
?
5 6 and Verona Fault-zones are comparable is a

| 3 7 conservative assumption."
O
g 8; It's designated as No. E.

9' A (Witness Jackson) Yes.
d
4 10 Q Do you agree that Dr. Slemmons and Dr. Herd
i
2 11 ' and other people have characterized -- and also the
E
j 12 ! reports which Dr. Justus discussed from Dr. Sharp and,

5
13 Dr. Bonilla and others -- have mentioned that in the San~

.

W
E 14 Fernando earthquake, there were offsets of 2-1/2 meters?

' :
E 15 A Yes. I'd like to comment, however. The

'

A

i 16 term "consarvative" there is used not in light of the
9

5 17 amounts of offset, but in terms of transference of one

f 'S piece of tectonism in California to another area of

d 19 tectonism in California.
hU '

E 20 Q okay. Do you also agree that it has been
E 1

; 21 , agreed to by several scientists on this panel that the
[ %
i 22 offset in the San Fernando earthquake included a 2-1/2

.

23 ' meter within a narrow zone of five meters or less?
,

24 A I was one of those scientists.

25 0 Would it therefore be a conservative description

AL ERdCN RE.*CR NG COMPANY. INC.
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1 of surface displacement on the Verona Fault zone during a
,

2 single earthquake event that 2-1/2 meters of offset could

3 occur?

4 A I don't believ so. It would be conservative.

j 5 It would be further out on the tail of the distribution of
"
,

6 possibilities, and the decision must be made in light of'

|

3 7 the transference of the tectonism of -- I use that term in

".8-

a broad sense -- of San Fernando area to the Verona area.
E 9 O Dr. Jackson, do you agree that --
G
4 10 ' JUDGE GROSSMAN: Excuse me. Excluding all other

h ll i inputs into the determination, if you just had the San
W
j 12 Fernando data and the data you have with regard, or the
s

13 assumptions you have made with regard to the length of the~

.

W

{ 14 Verona Fault, would the use of the data of 2.5 meter
-

a 15 displacement with regard to the San Fernando event be
'

E

& 16 conservative, if you were to project that to the possible
9

E 17 offset on the Verona Fault?

'S WITNESS JACKSON: It would be conservative if

d 19 it were on the Verona Fault zone, and the dif ference comes j

k i
'

E 20 as to putting it under the' plant itself on a splay which
5

21 is under the plant. The San Fernando is a very complicated

12 fault zone. It is one of the only good observations se"

. 23 have of such a fault behavior.

f'N(24| JUDGE CROSSMAN: I'm sorry, I think we lost

25 the negative there as we had before. I believe you intended

/.t.|':gRicN 3,EFCRT*NG COMPANY. INC.

. _ . . . _ . -. _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ - . ._ - - - - - . - -



. -

ar6-14 1 1405

1 to say, and maybe I'm wrong, that it would not be
f

2 conservative with regard to the Verona Fault zone, but it'

.

3 would be conservative with regard to projecting it under

4 the plant?

2 5 WITNESS JACKSON: That's right, yes.
"
,

5 6 WITNESS DEVINE: May I ask a question, your

1 *
' ; 7 Honor?

"

g d, JUDGE GROSSMAN: Cert ainly.

! 9' WITNESS DEVINE: In your characterization of
a
d 10 what Dr. Jackson should assume, you said if you had only

L i
$ 11 the San Fernando data. I assume he was not to throw out
W
j 12 i all the other information we have on fault displacements
5
~. 13 that's stored in the judgment process? I get concerned

W

5 14 when I assume you mean only San Fernando.
~

== 15 WITNESS JACKSON: I would like to clarify.
n - y

5 16 Taking the maximum displacement that occurred in San
9

E 17 Fernando and transferring it to the Verona Fault zone,

'S and then saying that 2-1/2 meters of offset can occur-

f 19 on the Verona Fault zone is indeed conservative.i

a '

cnd 6 M 20
!

C~

21*
i

i 3
!,

~

| T
. .

25

,

N '

.
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1 JUDGE GROSSMAN: I understand that you're

2 saying that with-regard to all.the data, and my question

3 was very specific. I referred only to the data relating

4 to the fault length in the San Fernando Fault Zone and

j 5 the Verona Fault length. And I believe you answered
"

j 6 it, and I don't want to venture into any muddier waters

3 7' now.
"

g 8; BY MR. BARLOW:
'

3
9 G Dr. Jackson, would a reasonable definitiona

a
, ,

i

4 -10 ' cf the term " conservative" in this context be a
i
3 11 definition of a value that is the maximum observed data
9
j 12 ; in nature?
$ ~

13 ' A (Witness Jackson) I wouldn't accept that- .

. W

5 14 as a definition, no, not in licens'ing.t

5
15 0 You would not accept the maximum observed*

2-

2 16 data as conservative?
'

E
M 17 A As you asked it, if I am correct and heard

,

f f 'S you correct, if I would accept that as my definition?
! .

| D 19 G Yes.
M
M 20 ' A For purposes of licensing and licensing
E

21 decisions, I don't think that that is an appropriate --

" , 22 I personally don't think that's an appropriate

l 1

qqqpg;23 description of " conservative."

'' 24 G Do you mean that --

| 25 A For when you're discussing a single element.

, pag;tscN pg.softT*NG COMPANY. INC.
|
.
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.

- 1 g Well, then, would you mean that it would be

2 more conservative to characterize a conservative value

3 as one which cannot exceeded, wehther or not it is the

4 maximum observed or not?

j 5 A I guess I don't understand the question.
"

g 6 g would it be conservative to -- Would a

j 7 conservative value in a seismic design basis be one
"

8 which cannot be exceeded, rather than one which is

% 9 ithe max mum observed?
a
4 10 A "Cannot be exceeded"? I just don't know
.

| 11 , how to answer it. If it's something that can't~be
H !

j 12 | exceeded, then it has to be conservative I would say.
5
~

13 It has to be on the far end of a tail of a distribution.

W .

j 14 of something. '.

i 15 g Okay. Given that I have characterized two
"

E'

y 16 definitions of " conservative values in seismic design
2
g 17 bases," are either of these definitions ones which you

,

[. 13 use when you describe a value as conservative?

d 19 A Sometimes. The latter part I would say "no."
%
# 20 JUDGE GROSSMAN: I think it is about time

'

E
21 for the luncheon break, and I would like to ask if you

~
' 22 have any idea, Mr. Barlow, as to how long your cross-
,

'

23 exauination is going to take.

24 (Pause.)

25 JUDGE GROSSMAN: Mr. Barlow, we are not going

,
AL ERSCN REPom*NG COMPANY. INC.
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i

l
i

i to hold you to that. We would just like a general idea,

2 but you will be permitted to give your full cross-

3 examination.

4 MR. CADY: Right. Mr. Barlow has no

j 5 further questions,.but I expect to take about five
! 7 .
-

5 6 minutes upon return, unless you would like me to go

j 7 onward now. I am going to consult with Mr. Barlow
0
g 8, over lunch, and I expect that I will go between five

! 9 and fifteen minutes.
G
4 10 ' MR. BARLOW: Your Honor, if I might explain
i i

g 11 ' the reason that I have no further questions, it is
W
j 12 i because I have to go and catch a plar- to San Diego to
5
. 13 work on some other things. I was supposed to leave
W
y 14 yesterday, but I stayed for the morning session.

. E
! = 15 (Board conferring.)

'

S,

| g 16 JUDGE GROSSMAN: Mr. Barlow, why don't you
9

5 17 proceed in the questioning now.
e

'S MR. BARLOW: Okay. Thank you, your Honor.

( 19
|BY MR. BARLOW:

, x -
.

,

| E 20 0 Mr. Devine, in the analyses of reactor sites
5

21 | in California and in the work which the USGS does for*

3
" , 7.2 and with the NRC Staff, are there discussions about the

'

. 23 definitions of the words " conservative" and " appropriate"?
,

24 A (Witness Devine) Yes, I think there are.

25 G Do you recall in the context of the GETR

|

.
yeg;tgcN net.=CRT'No COMPANY. INC.
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1 review discussions about the uses of the words

2 " conservative" and " appropriate" in regards to the

3 value 1 meter and 2.5 meters of offset?
(

4 (Witnesses conferring.)

y 5 A Mr. Barlow, I'm certain in all the
7

6 discussions we've had with NRC concerning fault offsets'

j 7 in the GETR area " appropriate" and " conservative" and
0

8 " appropriately conservative" have been used in hundreds

% 9 of ways, and were involved in many, many portions of
a
d 10 ' conversations.

i
g 11 ) G Mr. Morris,, in your testimony when you
8 !

g 12 ' characterized -- when you make the statement, "that
s
~

13 1 meter of surface offset is not a conservative estimate.

E.

E 14 of the total amount of offset that could occur along
. . .

| 3 15 the Verona Fault", is your use of the word conserva-
| - 2
| y 16 tive -- could you define your use of the word
I 9

5 17 " conservative" in your testimony?
,

.

* 'S A (Witness Morris) I used it in the contextg

d 19 that that value could be exceeded.
M
M 20 O In other words, your definition of the word

'

E ,; 21 " conservative" is a value that cannot be exceeded?
'

12 A No. I said it "could" be exceeded.
,

'

. 23 O Okay.

24 - A In the context of the sentence referred to.

25 JUDGE GROSSMAN: Well, could you indicate

,
/.i ::ERscN 2!EPoRT*NG COMPANY. INC.
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1 what you use che word " conservative" to mean in that

2 context?

3 WITNESS MORRIS: Well, if 1 meter was the
.

4 expressed dislocation on the Verona Fault, I think

j 5 we would admit that there is a possibility that a
"

p 6 greater dimension could result from a given earthquake.

3 7 WITNESS DEVINE: I would like to elaborate,

", 8 if I may, since I used those words myself, and reviewed

9 those of Mr., Morris.
a
4 ' 10 In this sentence, realize what we're trying

| 11 ; to say is that we're trying to estimate the total amount
W
g 12 | that could occur. And in our judgment, 1 meter is not
5
~

13 a conservative estimate of that. That means the likeli-.

E
E , 14 hood of 1 meter being exceeded as the total amount of

E 15 offset th'at could occur is reasonably high. Therefo e,.

- 2
y 16 we would not characterize it as conservative.

'9

i 17 BY MR. BARLOW:
,

'

( .

[. 13 G I would like to ask the USGS panel if t*7yl

d 19 were ever asked to characterize the potential surface
5,

| 3 20 offset at the GETR site for the purpose of seismic
5

21 design bases in the site review."

3
"

A (Witness Devine) Not to my knowledge.; ?.2
'

.g 23 A. (Witness Morris) No.

f 24 A (Witness Brabb) No.

25 A (Witness Jackson) Mr. Barlow, I would suggest

,

f. -eg;tscN REscRT*NG COMPANY. INC.
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1 that it would be a better question if it were qualified

2 to say: on the conservatism of the offset, the design

3 specification on the splay under the plant. They

4 clearly have made many recommendations on the Verona

'5 Fault " zone" that you used.
*

:
"

5 6 A (Witness Devine) Yes, but not for design

3 7 purposes.
"

g 8; G I do not want to qualify my question,

%
9 Dr. Jackson.~

d
4 10 A (Witness Devine) And my answer stands: Not

i
g 11 ;< for design purposes.
W

'

j 12 : G~ Mr. Devine, you stated earlier this week

$ -

13 that there is an annual grant of $1.3 million per year.

1 -

5 14 which is given by the NRC to the USGS for studies of.,

= .

E 15 geology and seismology in regards to reactor siting;
~ E

y 16 and that there is a priority ranking process in which
'

9

i W 17 priority lists are generated.
.

'3 Then Mr. Morris further elaborated that-

d 19 this research is not site specific research and is not
1
E 20 I for -- is restricted to not providing basic data;

'

E
21 and furthermore, is not oriented or programmed to do

"

; 12 detailed, site-specific studies.

can you explain why site-specific studieszgg2gg 23 ,

P'<s 24 are not done, aad why specific research and data is not

25 part of the priority ranking process in the way that

,
At.OERScN P.E.* ORT NG COMPANY. INC.
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1 this money is used by the USGS?

2 A I can answer that last question, but there

3 are a variety of errors in your characterizations that

4
,

preceded the question. If you allow me to disregard

j 5 your original statement, I will answer just your
"

,

5 6 last question.
-

; 7 0 okay.
'

~

g 8; MR. CADY: Could you please clarify what

9 you would feel to be an adequate representation ofa

a
4 10 ' what was discussed before --

11 ' MR. BARLOW: Of what you're answering.
E
j 12 ! MR. CADY: Right. Before you answer, could
5
~

13 you please characterize, or correct any deficiencies.

W
E 14 . that you found in Mr. Barlow's question before yod-

r
3 15 answer the question?
2-

,

I g 16 WITNESS DEVINE: Well, that will take awhile,
9

5 17 because he characterized a variety of things that I
,

f '3 didn't agree with. I would have to have them read

d 19 thrcugh.
2
U 20 To begin with, I didn't say the $1.3 million,

' '

E
l . 21 and on it goes. So there were a variety of errors in

" , ?.2 his characterization which I can't handle.
'

23 BY MR. BARLOWS
,

24 O Perhaps I could simplify and restate the;

i
\

|
- 25 question. Could I simplify and restate the question for

,

,

p.t,=g;ticN aspcRTNG COMPANY. INC.
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1 you?

2 A (witness Devine) Certainly.

3 0 Can you explain for us why the USGS does

4 not consider it a priority to do site-specific research

j 5 at reactor sites with money that is given to them by
"

5 6 the NRC?
.

3 7 A Yes, I can. The amount of money it takes
~

8 to do a detailed site investigation for one site wouldg

S 9< be far in excess of the amount of money we receive from
a
4 10 NRC by a large amount. So consequently, it would be

f 11 a very inefficient use of the money and our expertise
2
g 12 i to concentrate it on one small postage-stamped sizedy.
5

13 piece of terrain relative to what we can do for NRC by
~

.

i
j 14 doing regional and process type research that can be
= *

8 15 applied throughout the nuclear licensing process.
~ $.

g 16 G Okay, within that context, then, if you are
9

i 17 doing regional studies for the NRC in regards to reactor
.

f 'S siting, has the USGS ever made any recommendations or

b' 19 regional studies for the NRC in regards to siting reactors
= n

M 20 along the San Andreas Fault system or its branches in' '

E
21 ,, California?*

E
'

A You said " recommendations or regional studies,""

; ?.2

23 I'm not sure what that means. Obviously we've not made'

,

24 recommendations to do studies site reactors along the

'' 25 San Andreas, so I guess I don't understand your

1

,

AL ERicN ggporC*NG COMPANY. INC.
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1 question.
,

2 0 okay. I'm sorry. I understood you to say

3 today and earlier that the USGS uses this money for

4 regional studies, rather than site-specific studies.

j 5 My question is: Has the USGS done a rsgional study
"

5 6 along the San Andreas Fault system and its branches in

3 7' California in terms of making recommendations to or
0
g 8; studies for the NRC in regards to reactor siting in
.
A 9 California.
a
4 10 A Again, there seems to be a variety of things

i
$ 11 '\ asked there. I'll try to answer it, but there are
M
j 12 ; several parts in that question that require answers in
s
~

13 different ways..

4
E 14 For example, we have in the past received
= , ,

=* 15 money from NRC to install and operate seismcgraphs in
R

-

g 16 and around the San Andreas Fault system. So, yes , we
9

$ 17 have done that, if that's part of your question.
,

'S We have made investigations of various faults.-

19 Some of the money may have been provided from NRC for

M 20 ' some of the support of the fault investigations.
'

E ,

; 21 Specifically, I would have to go to the manuals and
a
" '

records to find out which is which.; ?.2
'

23 So we. have made fault investigations. We've
.,

Ldf( 24 made earthquake moniroting of the San Andreas system.

25 Some of the money has come from the NRC to do that.-'

pag;tscN ME.scMT'NG C:".MPANY. INC.
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l
11 S Dr. Brabb, independently of the GETR site

2 review, you are involved in the Earthquake Hazards'

j 3 Reduction Program of the USGS? Is that correct?

4 A (Witness Brabb) Yes.

] 5 S Within the Earthquake Hazards' Reduction
| 7

j 6 Program, is there any sort of study of critical

3 7 facilities that migut endanger the public if they were'

"

8 damaged during an earthquake?

% 9 A (Witness Devine) Let me try to answer that,
a
4 10 ' if I may. I think there are assessments made of --

f Il i there are several reports published by USGS which has
W

; j 12 ; assessments made of. damage that could occur to critical
1 5

~. 13 facilities such as schools and hospitals and fire
'i

f h, 14 stations in overall seismic risk studies that are done

5"

15 by USGS, if that answers your question?
A

'

,
g 16 O Dr. Brabb, in your opinion having worked in

| 2
'

'

M 17 the San Francisco Bay Area in the Earthquake Hazards'
,

3 Reduction Program, would it be an earthquake hazards'-

d 19 reduction to not operate nuclear reactors on top of
%

| M 20 earthquake faults?
'

E
21 A I'm sorry. There are several negatives in

"
22 there that I don't understand. |

'

|

. 23 MR. SULLIVAN: Could I have the question |
'

| '

repeated, please, before the response?i 24.

25 JUDGE GROSSMAN: Mr. Barlow, let me find out |
|

|
|

.
A1.||:ERdCN P.E?Cft NG c::MPANY. INc.
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1 where we're going right now. You don't have very

2 much time here. Is this the last line of questioning

3, you have?

'4 MR. BARLOW: Yes, your Honor, it is.
*

: 5 MR. SULLIVAN: I would like to have the
"

5 6 question repeated, please.

3 7 THE REPORTER: "O Dr. Brabb, in your opinion
"

8g j having worked in the San Francisco Bay Area in the
3

9 Earthquake Hazards' Reduction Program, would it be an-

a .

d 10 ' earthquake hazards' reduction to not operate nuclear
i
g 11 reactors on top of earthquake faults?'
E

.

3 12 i WITNESS JACKSON: Mr. Barlow, if I could ask
5
~

13 for a clarification which I think may make for a better.

E

*y 14 question, there is a distinction, or at least many of us
r '

3 15 use a distinction between " hazard" versus " risk,"
- E

$ 16 " hazard" being the identification of a potential of
9

i 17 something happening, the " risk" being the impact of that-

,

'3 on a facility or a population.-

( 19 Now I assume by the characterization you have
a
U 20 made that you are really discussing " risk. " Hazard" is
_

tG
21 , a neparate element of that risk. I"

e
"

?.2 Did you mean " risk"?'

,

'

.@ 23 JUDGE GROSSMAN: Well, who was the question

N 24 directed to?

25 MR. BARLOW: To Dr. Brabb.'

.

k_,

1

,
AI.::ERdCN ?.rPoRT*NG COMPANY. INC.
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1 JUDGE GROSSMAN: Can you answer the question?

2 MR. SULLIVAN: Then I will object --

3 WITNESS BRABB: No, sir, I cannot. I would
.

'4 like to try and respond, but I don't understand the

j 5 question.
~

6 BY MR. BARLOW:

3 7 g Can you tell me what it is you do not under-
"

8 stand about the question?g

k 9 A (Witness Brabb) If I knew that, I could
a

10 | probably answer it.4
i
g 11 (Laughter.)
W

5 12 i JUDGE GROSSMAN: Would you like that
S
~. 13 question repeated again, or would that not help?
I -
E 14 WITNESS BRABB: No, sir.. Maybe I can
:
I 15 struggle and try.

- 2
y 16 MR. SULLIVAN: Mr. Chairman, I did register
9

E 17 an objection. I think implicit in there is at least
.

'S one assumption. That is, that there is some design-

d 19 involved. These witnesses have already testified they
%
M 20 do not get involved in the design of reactors. They'

C
,

; 21 | are not asked to offer design values. The question
1 e

*
| * ?2 assumes that, among many other things, they have a

,

.
23 knowledge of design in order to make an assessment of

>*CC 24 whether or not there is a reduction of hazards by

25 operating a plant on or off of faults in the Bay Area.

I

~

,

i

.
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1 I think we have enough basis without going,.

2 further to conclude that this witness is not qualified

3 to answer a very gen-aral question on reduction of

~4 risks of operating a nuclear power plant.

} 5 JUDGE GROSSMAN: Mr. Cady?
"

g 6 MR. CADY: Your Honor, if Mr. Brabb is on

j 7 this Earthquake Hazards' Reduction panel, he probably

", 8; is qualified to answer the question as posed by
'

9 Mr. Barlow, regardless of the objection of the Staff.
d
4 10 | MR. EDGAR: May I add something to this?
.

| 11 | I support Mr. Swanson's objection, and I would add one
M !

g 12 i other point. I think it is terribly unfair to ask a
5 i~

13 witness to answer a question that he does not understand..

W .

If the purpose here is to bring out theE 14
:

*

E 15 truth, I would not think that they'd want to have a
. . p

--

,

g 16 transcript page that shows a question that they don't

2
W 17 un/.erstand, and thnn a stab at the answer, and then be

,

'9 held accountable in the future for the match between'
.

19 .the question and answer. I think particularly dealing
I

a 20 with scientists, they do demand some precision, and it
E

21 is only fair to require that they have a question that

",T they can understand.*

,

. .
23 JUDGE GROSSMAN: With regard to Mr. Swanson's

' M(' 24 objection, on hearing the question I don't find double/

25 negatives, so I assume that objection -- I believe your

.
/.i. ERdCN P.E.*odNG COMPANY. INC.
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.
1 first objection before rereading the question had to

(

2 do with double negatives. That is not so?

3 MR. SULLIVAN Well, I didn't make an objection

4 before I asked for the question to be reread the first

j 5 time. I just wanted to hear it again before I considered
~

~

j 6 my objection.

3 7 The objection is as to the ability of this

", 8; witness to respond to the question that we already

5 9< have established a basis in the record to indicate that
*

a
4 10 ' he is not in fact qualified to answer the ultimate

f Il i question that was posed to him.
M
j 12 JUDGE GROSSMAN: Well, the second objection,
5

,

~

13 if I understood it, had something to do with the.

E .

I E * 14 design basis, which I didn't hear in the question
E

'

E 25 either. Was that part of the question?
- a

g 16 MR. SULLIVAN: No, it was implicit in that.
9

E 17 He didn't ask him a geology question. He asked him a
,

19 question about reduction of -- as I understand it, about

( 19 hazards from operating a nuclear power plant.

b 20 ' JUDGE GROSSMAN: And my understanding is
E

21 that you are, sir, on a panel of hazards' reduction?

" , 22 WITNESS BRABB: No, sir, that is not correct.'

. 23 JUDGE GROSSMAN: Well, maybe that is a |

fS( 24 problem, then.

!25 (Laughter.)

l

!

.s

,
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1 JUDGE GROSSMAN: Is that outside your field

2 of expertise?

3 WITNESS BRABB: I am, as part of my

4 geologic duties, I am responsible for preparing geologic

j 5 information that may relate to earthquake hazards'
~

5 6 reduction.. There is no official panel of which I am a

3 7 member that makes decisions about how this information
"

8 is used. Therefore, I am prepared to say that I do,

! 9 prepare maps that a.re used for a variety of people,
a
4 10 including, one would hope, the Nuclear R(gulatury

i
E 11 I Commission, in terms of different kinds of geologic
E
j 12 i hazards.

$
13 To the extent that people use those maps to.

W
i E 14 reduc'e hazards, then this is fine.

E
a 15 JUDGE GROT 9 MAN: Do you make recommendations

'

N
g 16 as part of your formulation of maps and other data for
9

E 17 the NRC?
.

f '3 WITNESS BRABB: Not regulations with respect<

19 to the operation of a reactor, which I think was the

E 20 context of the question. We would make no recommenda- '

E
; 21 tions in our maps as relates to the operation of a
e
"

; 22 reactor.

23 JUDGE GROSSMAN: Has that sufficiently

F'C' 24 clarified it so that you could rephrase the question?s

25

,
AI. ERSCN MT.?CRT'NG C:||MPANY. INC.
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1 MR. BARLOW: If I could lay a foundation,

2 with a preliminary question?

3 JUDGE GROSSMAN: Proceed.

4 BY MR. BARLOW:

y 5 g Dr. Brabb, what is your position in the
7
g 6 Earthquake Hazards' Reduction Program?

3 7! A (Witness. Brabb) I am the coordinator for
O

8 Earthquake Hazards' Reduction studies in the San

A 9 Francisco Bay Region.
d 1

4 10 g In that program, do you come up with
~
= 4

$ 11 ; recommendations about fault zones where critical
E !

g 12 facilities should not be located?i

5
~

13 A No..

I I

( 5 14 0 Okay. .

,

:
a 15 JUDGE GROSSMAN: It is about time for our

-

E ;

g 16 luncheon break. |

'
E
N 17 MR. BARLOW: That concludes my cross- 1

*
,

'3 examination, your Honor. I would like to just take 1-

19 this opportunity to thank you and the Board for your

M 20 ' patience and your assistance in my cross-examination, l
'

5; 21 and I would like to thank this panel for their patience )

12 and their explanations.
,

. 23 ' JUDGE GROSSMAN: Thahk you. We will adjourn

* 24 until 2:00 o' clock.
<

'- 25 (Whereupon, at 12:25 p.m., the hearing was

recessed, to reconvene at 2:00 p.m., this same day.)

i _ _ _

|
|

|
|
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1 AFTERNOON SESSION

'

2 (2:00 p.m.)

0 Whereupon,

4 PHILIP S. JUSTUS,

j 5 ROBERT E. JACKSON,

7
g 6 ROBERT h. MORRIS,

j 7 EARL E. BRABB,
O

8 DARRELL G. HERD,,

2
% 9 WILLIAM L. ELLSWORTH,

a >

.d 10 ' RAMAN PICHUMANI and

f Il i JAMES DEVINE
M
j 12 ' resumed the stand as witnesses on behalf of the Staff and,
5
~. 13 . having been previously duly sworn, were examined and
W

3 14 testified further as follows:

5 15 JUDGE GROSSMAN: The af ternoon session is begun.

E*

y 16 Mr. Cady, did you have questions to ask?
2
k 17 MR. CADY: Just a very short series, your

j 'S Honor.
'

d 19 CROSS-EXAMINATION (Continued)
5 '
5 20

,

BY MR. CADY:
E

21 Q Gentlemen of the panel, I am assuming that you

" , 12 ' are f amiliar with the process known as the scientific

., .
23 method. Could any one of you please describe for the Board

,

v'C's 24 . and myself exactly what procedure is used to conform to

25 the scientific method?

!
(

A;,J:ERSCN RE?oR""NC C:||MPANY. INC.
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I realize I am going back to the early stages
g

1

f your education. This is a primary tool used by you |2
|

""*1 *I"? ""Y 9 V*" P# D1*** |Y 1i"3 |

Could you please just elaborate as to what |
4

this encompassed from step A through -- I believe it is a} 5

five-step process. Could you please go through the process
6

; 7' for us, please, any one of you, if you are familiar with it?
*

A (Witness Brabb) I'm sorry, but the applause in[ 8;
E the next room drowned out the last portion of your question.

9,

It 1 ks like we are going to have a problem throughout'

10

*he day, so we nesd to maybe have a receat of the lastg' gg i- .

E
'

half. I got that you wanted us to define the scientific!!: 12
si
S method, but beyond that, I'm not sure what your question is.

13.

Q That's just fine. Could any one of you please
14

5 describe what the purpose of the scientific method is,
15

31 .
o

+

$ 16
and what the various steps are in that method? .

E
JUDGE GROSSMAN: Excuse me. Mr. Swanson?

h, 17

:i MR. SWANSON: The noise is enough to bother,g
a

me over here, and it must be very disturbing to the panel.
to I

b 20
I w nder, before we get into this, can the members of i

k the panel -- are they significantly distracted by the
21 '

, .

no.t se?
32 '

a

(Panel members nodding af firmatively. )1

23

MR. SWANSON: I was wondering if maybe by ak 24
little bit of shifting, we could put the witness panel overg

/.I.::E."tScN RE. SORT *Nc COMP ANY. INC.
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1 here this afternoon.

2 JUDGE GROSSMAN:. Let's take a recess and see if

3 there is anything that the hotel can do about that. So

4 why don't we take a five-minute recess.

3 5 (Recess.)

d 6 WITNESS JUSTUS: Mr. Cady, in response to your

3 71 question of defining the scientific method, I would like to
%
g 8; ask for a clarification for starters, for this reason:

9 Defining the scientific method is a little bit
d .

d 10 ' like defining a game plan. You've got to know the game,

i
E 11 i the rules, the objectives, the personnal involved, and so
W
j 12 forth. It would help to know if this is a championship
5

13 game or not, so to speak..

2
E 14 In other words, when you are asking for a
:
3_ 15' definition of'the scientific method now, are you asking

- 2
y 16 this in the context of this -- of the science and methods
2
M 17 u. ed in this proceeding - or in a broad sense, such as would

f 'S be discussed in a science classroom?

d .19 BY MR. CADY:
% '

U 20 0 In this proceeding.

E

]
21 , A (Witness Justus) All right. The aspects -- the

l % i

! 7.2 scientific method in this proceeding involves the formula-

.
23 tion of a problem or set of objectives. Beyond that is a

VMQ 24 series of formulations of approaches. It is sometimes

25 possible to establish a set of multiple working hypotheses

-

/.JE.-t40N ?.EPCR1"Nc COMPANY. INC.
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1 or multiple working prejudices with which one starts to

2 develop a series of reasons for pursuing a particular'

3 approach.

4 Now in this proceeding, the science is both

j 5 pure and applied, and the methods vary with each applica-
"

j: 6 tion.

3 7 In the pure sense, you might say that the method
"

, 8 -- a scientific method is established to establish the
"a
e

9 veracity of previously generated material or existing~

a
d 10 information, or to find new information.

- k
E 11 ' I think I am perhaps rambling or slowing a little
E
j 12 ' here because the objectives of the definition aren't clear.
5

13 There is a difference between perhaps a pure scientific~

.

W

5 14 method definition and operational definition. Perhaps
'

3
= 15 just with those thoughts, I ought to pass the mike to my -

. - g

E 16 colleagues who might be more specific.'

'

E
W 17 0 If anyone could help out Dr. Justus, please do.

j 'S A (Witness Brabb) I don't think he needs any

19 help, but I might have a slightly different perspective.
'

E 20 For me, the scientific method loes start with a problem,
E

21 focus on a problem, the gathering of information that might
|

" , 12 ) relate to the problem, tl.e classification and analysis of
J
l

. 23 this inform? tion, the formulation of some hypotheses about'
1

|

24 how the problem might ba solved, and then a testing of those j

25 hypotheses to see whether or not they are valid. j
1

,

/

/.'JgascN Rg-CMT'NG COMPANY. INC.
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1 Q Do you mean in the context of testing, they

'

2 arrived at hypotheses, given the information available?

3 A Yes.

4 Q I'm directing this question to the members of

[- 5 the panel.
"
.

j 6 Is it possible to formulate different hypotheses

3 7 and arrive at different conclusions, given the same set of
C

8 data?,

E
2 9< A Of course.
d
d 10 MR. CADY: I have no further questions.

f 11 ' JUDGE GROSSMAN: Mr. Edgar?
M
j 12 i MR. EDGAR: Yes. Before I begin, I would like
s

13 to read off a list of documents I will be using in~

.

W

3 14 cross-examination, so everybody will have them before them.
-

!a The first is Licensee's Exhibit 2, Figure --15
* E

h 16 WITNESS JACKSON: We can't hear you. You'll
$
3 17 really have to speak up.

f 'S MR. EDGAR: Licensee's Exhibit 2, Figure B-1.

p[ 19 That is the so-called Phase 1 geologic investigation. I
I2 '

E 20 And Figure B-1, we were talking about the other day, or
E

21 the panel was talking about. It's the log of the T-1

~
12 trench.

. .
23 The next exhibit will be Licensee's Exhibit 6,

F*Cs 24 which is the so-called Phase 2 geologic investigation,

25 and the figure of importance there is Figure B-2.

t

's

AI.OE"-t4cN P.E? ORT *NG COMPANY INC-
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1 The next exhibit is Staff Exhibit 3; then
~

Staff Exhibit 4, which I believe we have in blow-up form2

3 on the other side of the room.

4 The next one is Staff Exhibit 1-B, in particular

j 5, the USGS report appended to Exhibit,1-B, which is -- and

6 within that report, Figure 13, which is a series of plates,

j 7 showing soil -- or rather, sediment formation and soil

O
8 formation processes.,

'

E
E 9, I will then, of course, refer to the Staff

a
4 10 ' testimony and the deposition of March 25th, '81, and then

f 11 ; I have two more documents that I'll pass out copies to

M
E 12 ; everyone.
2
* The first of these documents is a memorandum13 ,
.

'i
E 14 or letter on the letterhead of the California Division of
=
i' 15 Mines & Geology stationery, signed by Perry Y. Amimoto,

16 District Geologist, dated October 28th, 1977, and entitled
E '

i 17 vallecitos Nuclear Facility. I would like to have that

j is marked for identification as Licensee's Exhibit 43.

d 19 (The document referred to was
t

5 .

M 20 ' marked Licensee's Exhibit No.
!=
'Exxxxxx gi ; 43 for identification.)

3
" '

MR. EDGAR: The next document is a document,22

23 U.S. Nuclear Regulatory Commission, memorandum for William
.

24
' P. Gammill -- that's G-a-m-m-i-1-1, Assistant Dire ctor

25 for ST, DSE, from R. B. Hoffman and R. A. Jackson, and
|

-

i

A-JL95cN RL:CRT*NG COMPANY INC-
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,

1 dated October 31, 1977. I would like that marked for |
| '

1 i

! 2 identification as Licensee's Exhibit 44.-

3 (The document referred to was

$xxxxxxx 4 marked Licensee's Exhibit No.

2 5 44 for identification.)

7
5, 6 MR. EDGAR: And then one final document for

j 7, reference is attached to, as an appendix, to the so-called

5 8: 1977 Staff SER, a report f rom the California Division of
| 3

2 9 Mines & Geology on their review of the Vallecitos geology.
a
d 10 ' I will make a brief reference to that. The 19.79 SER.

f 11 ' JUDGE GROSSMAN: I thought you said first 1977,

| W
| E 12 and so could you tell us which one it is?

5
~. 13 MR. EDGAR: Okay. It is the 1979 SER. Let me
*
x
E 14 be more specific. Attached to a letter dated September
:
-

f
3 15 27th. 1979 from Mr. Denton, Director -- or Dr. Denton,

2-

| $ 16 Director, Office of Nuclear Reactor Regulation, addressed
r 9

5 17 to R. W. Darmitzel, Manager, Radiation Process & Product

[. 'S Section, GS, is the so-called 1977 Staff -- 1979 Staff

d 19 SER.
% '

M 20 As one attachment to that SER, one finds the
1=

-
21 California Division of Mines & Geology report.'

"

5
* 12 ; WITNESS JACKSON: Is that Appendix D?"

1

; . 23 MR. EDGAR: I struggled with that.

I ,

| 24 WITNESS MORRIS: Appendix D, August 16th?

25 MR. EDGAR: That's correct, Appendix D, and it's

4.L ERicN PE.ScRT*NG COMPANY. INC.
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1 transmitted by a cover letter dated August 16th, 1979.
2 If artybody on the panel cannot hear me, please let me know.'

BY MR. EDGAR:

4 Q A couple of points of clarification first.

7 5'

: Early this morning there was questioning that may have'

E 60 confused or overlapped two separate concepts. There was
[

7'g discussion of Dr. Vesely's testimony on probability
-

0 analysis and questions about the definition of the term t*.g !

2 9 Secondly, there was questioning concerning
,

i u

q 10 the ages of offsets in the trenches.

l E 11 ,
; y First, am I correct in understanding that t*
I ;

| | represents the age of soils beneath the reactor?'

) I3 ' A (Witness Jackson) Yes, that's what Df. Vesely
,

z
14 defines it 'as in his document.

~

5 -

.-

3 15 Now am I also correct that the two to'fourQ
"

, n
=

16 thousand year figure referred to this morning by the
,

U 17 geology panel represents the Staff's or the panel's opinion! =
.

= sgd as to the age of offsets on existing shears?

19 A (Witness Morris) Yes, that's correct.

20 Q Mr. Devine, there were questions addressed to
G

21"

g you --

2 i JUDGE GROSS: Excusa me. Dr. Brabb?

'h WITNESS BRABB: 'I have a question, Mr. Edgar.

24 Was Mr. Vesely using the term soil in the engineering sense,s

25 which is much different concept of soil than the two to
!
l

!

|

|

|

l Ai.|:g.9dcN ?.E.*CRT'NG C::MPANY. INC.
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1 four thousand~ foot reference in the upper layer in the

( 2 trenches? I wasn't clear in my mind whether that was not

3 only a different age, but a completely different use of the
4 term soll.

5 BY MR. EDGAR:

0' 6 Q All right. Fine. Thank yN.

k7 Mr. Devine, you had testified, and I'll paraphrase
O it -- feel free to change the paraphrase -- that the'

*
e

9 likelihood of one meter being exceeded is reasonably high,~
,

o
10 ' in your opinion.*

,

=
c 11 I take it that answer was in the context that
j 12 ' the likelihood of one meter being exceeded somewhere along
5

13 the Verona Fault zone is reasonably high. Am I correct?.

14'-
- MR. SWANSON: Excuse me. Could wp have theS,

< g.
15; wording read back? I'm not quite sure that I would

.

t.
16 agree that that's the way Mr. Devine answered it.

$ 17 MR. EDGAR: Well, he's free --

9 MR. SWANSON: Okay.

19 MR. EDGAR: What I'd like him to do is to
,

l*

20; clarify the context of his answer, and he's perfectly free
# <

21 to restate it any way he wishes, but I want to be sure Ie

understand the context.,

- WITNESS DEVINE: Yes, I understand your question.

In my use of the expression " reasonably high,"*-
,

25 it was relative to the sentence in Mr. Morris' testimony

AL.::ERicN RE.SCRT*NG COMPANY. INC.
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1 on page 5 which was quoted:

( 2 "However, we havei: contended throughout

3 the proceeding that one meter of surface

4 offset is not a conservativ+ estimate of the

: 5 total amount of offset that corld occur along
"

5 6 the Verona Fault."

3 7 It was in that context that I said reasonably
0

8g high.
*
e

9 BY MR. EDGAR:~

a
4 10 0 Could I draw your attention to the Staff
ie Il i Exhibit 1-B, Appendix A, pages 25 to 32, Figure 13?r
_

j 12 i A (Witness Herd) Would you please repeat again?
E

13 What did you say? Which exhibit?.

'I
5 14 JUDGE GROSSMAN: Could you identify which exhibit

,\ g .
* L5 Staff 1-B is?;

'
,

n.
g 16 MR. EDGAR: I'm sorry. Staff Exhibit 1-B is.

2
M 17 the May 1980 SER, and the document I am interested in

'3 discussing is the Survey's Appendix A or the geological*

19 report, and Figure 13 is the set of plates that discusses |
'

9
20; sediment and soil formation. ,

<

e; 21 BY MR. EDGAR:.

A \

12 0 If I could direct your attention to Figure 11.
,

A (Witness Herd) No. 11, Figure 13?qfG2gg 23

/' 24 0 I'm sorry, Plate 11, Figure 13.

25 JUDGE FOREMAN: Do you really mean Appendix A in

i

.

ALOERdCN RE. SORT'NC COMPANY. INC.
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1 there, or Appendix B?

( 2 MR. EDGAR: Appendix B. I stand corrected.

3 BY MR. EDGAR:

4 Q Dr. Herd, or whomever else on the panel may

{ 5 wish to address the question, .could you, starting with-

h6 the top -- well, with the section of sediments and soils

j 7 above the shear, to the right of the shear, starting at

8 the bottom, soils oc sediments, could you please identify
:

9
a

.
each layer or each horizon as to its age and characteristics, I

a

'
:

4 10 ' starting from the bottom up?
~
=
g 11 ' A (Witness Herd) Okay Starting in the block on
!!
j 12 i the right side, that is the upper plate, the lower unit,
s

13g which has a circle with dipping lines drawn into it, is
5 \

$ 14 to represent the Livermore gravels, which are believed to |
g .

,

'

15 have an age at the GETR site in excess of 300,000 years,
=

h 16 probably on the order to 2 to 4 million years.
2
y 17 Immediately above it, which is the sharp contact

'3 between the Livermore gravels and the next unit above it-

.

@
19 is an unconformity which has cut and truncated the Livermore

?
3 20 gravels, representing a period of erosion some time between
i:

21 -- well before 130,000 years ago, but presumably less than

'2 300,000 years, by analogy to the age of materials at the GETF.-

., 23 site.,

2 5 24 Atop of that --

25 Q Is th* that little triangle, when you talk about

(

A*JER4CN P.E. SORT'NG COMPANY. INC.
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|
,

I the nonconformity? Is that that little sliver at the top,

( 2 the Livermore gravels?

3 A It would be the boundary hmnediately above

4 the Livermore gravel, everywhere that you see it diagrammed.

3 5, The little vestige of the uncolored material just hmmediately

5 6 in the triangular wedge above the fault, below what is

7 Xeroxed in a very dark color, is unweathered material in

5 8 the unit which is deposited on top of this unconformity.
3
% 9 So there is a material layer, colluvial and alluvial in

a
10 origin, which extends, upwards to the top of the very top

f 114 edge of that black-shaded part of this horizon. Everything'

9
5 . 12 ; in that black-shaded horizon down to the top of that

Q
13 unconformity is this colluvial unit deposited some time

.

E
-

!,
E 14 still before 130,000 years ago.
:.

The black-c'lored material -- pattern, rather,i 15 o
,

,
- g

#. 16 which is red in the original Xerox, is to represent the

E
M 17 scil development in the B horizon, the so-called paleo

.

2
13 soil, to represent soil development that occurred between

a

d 19 70,000 to 130,000 years, by Dr. Shlemon's investigation. ;
i

M Immediately above it is a lighter shaded horizon.M 20
I

E
21 The boundary between the two patterns and shading is another*

5
" ' unconformity which represents a surface of erosion locally' 32

referred to several times in this discussion as the so-qqg2p; 23

E'<( 24 called stone line. This is the surface of erosion which

25 was active presumably during the period -- near the end of

scgascN mE.=cRT*NG Ca.MPANY. NC.
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I the last coalesciation, when the climate was wetter,

i C stripping and truncating the buried soil -- the soil below
.

_

3 it, which is now buried.

4 On top of that buried soil, and that stone line,
.

5 has been deposited a colluvial-alluvial unit in the last

6 17 to 20,000 or so years, which comprises the material

$,! 7 above that to near surface.

0
K Into that material is developed the modern
-
.

9: soil profile, modern solum, as indicated, I think, in Roy~

,

u
d 10 shlemon's profile which consists of at the lowest part.--
i.

g 11 the lower shaded pattern represents the B horizon of the
?.

5 12 i modern soil.
s

13 Immediately above it is an unshaded portion.

W

5 14 which is the white area, which is to be the A-2 horizon,
*

s.

* 15 the A-E horizon also by another designation, and then
,,

16 immediately above it is the A-1 horizon, which is developed
2
M 17 into the material which is that portion of the soil

'3 immediately beneath the surface.*

.

19 0 I would like to establish a convention so that
- .

; 20 we don't have to waste a lot of time with terminology. j

%; 21 I will refer to that white area, that strip up near the

?.2 top, as the A-2 horizon, if that's acceptable.'

,

'

.
23 A I understand that.

2*C 24 O And then below that, in the dark shaded area, ifs

25 you wouldn't mind, I'd like to call that the paleo soil. I

,

|

M :E.hCN RE.*CRT*NG COMPANY. INC.
|
|
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1 have developed some habit of doing that. And I think that's

( 2 it for basics.

3 Oh, and then I'll use the term stone line as a

4 shorthand to identify that surface that one would associate
'

j 5 with erosion.

S 6, Now, am I correct that if one were to examine

j 7 the horiznns which exist on the left-hand side of the
',:, 8, shear, that these horizons would correspond similarly in

'

0
% 9 age, except they are offset in space?

a
4 10 ' A That's correct, except for just one minor

f 11 < correction. At the immediate top left on the lower plate

W

E 12 i of the fault, you will notice that there is a thickening
%

13 in the uppermost shaded horizon there. That represents*
,

'i
E 14 the increase and enlargement of the A-1 horizon on the ~

i :
E 15 down-thrown block because of * local erosion along the
g-

>

# 16 surf ace, and accumulation of some material locally on
I

i 17 the lower plate since that last episode of faulting.
.

13 Q And you would associate that thickening with --
m

d 19 if you compare plate 10 with plate 11, prior to the time
ls '

M 20 at which the plate 11 profile developed, there was a scarp

21 as shown in Figure 10?
3

32 A That's correct." '

. 23 0 And the thickening can be associated with

24 erosion of that scarp and other -- and what else, I suppose?

25 A Well, there are two processes underway. There

7-

.. j

!

AI ERecN RE?cRT"NG COMPANY. INC.
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1 is erosional beveling of the upper block that's underway, |

I 2 and material deposition on the toe of the fault scarp, with |
.

(3 accompanying simultaneous soil developthent into that
4 material.

Q All right. And I will want to get into that. fj '5

h6 I will ask, after the next series, some questions on the

3 7 distinction between sediments and soils, if you will allow
~

8 that oversimplification, but I'd like to get that straight.
%

9' A As long as we understand for my purposes that I~

a
d 10 consider soil the alteration as opposed to just unconsolidated

. i
g 11 material.
W
j 12 ' Q Fine. Fine.
5
~

13 If I could draw your attention to Licensee's-

W

. 5 I4 Exhibit 6, Figure B-2, which is a photograph of the B-2
i r

3 15 - trench. , ,
,

end 8 16

h rf }
.

3 St
$u

.
i

b 19
|-.a

N '

20=

E
21 ,*

3- .

m 1

4

25

f. *dgR8cN P.LeCIC'NG COMPANY, ;NC.
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1 1 BY MR. EDGAR:

2 % Is it fair to say that Figure B-2 represents a

3 typical cross-section of the horizons that characterize the

4 GETR site geological investigations.

5 A In the area around the GETR, that is true, although

6 that is not the same, necessarily for the soils immediately

7 in the T-1 trench that I recall.

8 % All right. With that qualification, simply, just to

9 state it simply, this is more or less the classical horizon

10 that one would see on the GETR site.

11 A More or less, I think that would be a fair

12 statement.

13 JUDGE FOREMAN: We are having trouble finding some of
(

14 these--
.

15 MR. EDGAR: It is in the Phase II Report, which is '

16 Licensee's Exhibit No. 6. It is at Page B-7. .There is a

17 picture of a man standing in the trench.

i 18 BY MR. EDGAR:
!

19 % Now, what I would like to do is have you relate the

|
20 horizon shown in the trench photograph to the horizon that we

!

l 21 discussed in regard to Figure 11.
|

22 A Okay, fine. Just a second. I think it would be also

13 useful to have the trench log --

24 JUDGE FOREMAN: You are going to have to help us on

(
|

25 that one. The trench log of B-2 is -- Could you give us a page

. ._ _ __ . - _ _ _ _ _ _ _ . - - -- ._- . _.. - _ _ .., _ _
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2 1 reference?
i

2 THE WITNESS (Mr. Herd) : Okay, fine, excuse me a

3 second. I had found it, and an additional document that I had,

4 and I will find the original. It is in Appendix A -- Let me

5 find the page.

6 Okay, fine, it would be Figure A-9. It might be

7 useful also to have at hand. Tha is page A-21 in Appendix A

I of the Earth Science Associates Phase II Report, February, 1979

9 BY MR. EDGAR:

10 0 And that is on Page A-21?

11 A. That is correct, I just wanted to have it in hand.

12 g I understand.
.

i . A. Now, with reference to Figure,11 -- to Photo 11,I3

| 14 With reference to My Figure 13, No, 11, do youexcuse me.

15 want me to compare what we see in this trench to that figure,

16 correct?

17 g yes,

j 18 A. Just going down?
|

f 19 0 Yes.

A. Well, if you don't mind, I prefer to go from top to20

1

21 bottom, rather than from .ottom to top.S

22 g No problem.

23 A. In the very top portion of the trench is the very

24 dark black-grey horizon, immediately below the surface that is
>.

25 the A-1 horizon, and continuing below that is both a lighter

I *
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3 1 whiter-colored area, which is both the A-2 and the B horizon,

2 according to the trench log of that area. Immediately below

3 that, is an abrupt sharp contact, which separates that whiter
I

4 colored horizon which is both the A-2 and B horizon of the
1

5 modern solum, from the truncated surface atop of the material

6 which is the next older soli horizon developed into colluvial-

| 7 alluvial units below it. That red horizon there is then the
|

8 red-colored B-2 horizon of the burried paleosol. 1
i

9 G That is the rust-colored wedge that you see in the - |

|
10 photograph?

i

11 A That is correct. That is the rust-colored area and |

1

( 12 te sharp demarcation line, the top of it, the surface of

13 erosion, is the stoneline. The surface of erosion more or
(

.

1 |.

14 less 17,000 to 20,000 years ago. Below that is the material
*

|

15 which you can see gravelly sand and clay, and that is in part j

16 material which is alluvial-colluvial material deposited atop

17 of the Livermore gravel, and this material because of the

18 fact that the soil is at least of the order of 70,000 to 130,00')
|

l
19 years in age, the material has to predate the age of the

20 soil development, and then some place below, on the lower part

21 of the trench, and I am not sure without looking carefully on

22 the whole of the trench B-2 log, would be the Livermore gravel.

23 G Now, this rust-colored wedge, which was -- and the

24 wedge and the two sections of material that can be associated

25 with it, are red in color.

|

| 1

| i

l . _ _ _ _ - - _ ._. _ _ . . , - . . . _ _ . . _ - - _ _ . - _ _ , , , . . ._-- __ . . . _ ._. _ . _ .
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4 1 Could you explain the mechanics of how that |
|

2 dstinctive red color develops?

3 A Certainly.

4 The B-2 horizon of this burried soil is interpreted
|

5 by Dr. Schleman to represent soil development which was quite !

6 intense, and which was accomplished during the last

7 interglacial -- 70 to 130,000 years ago, either due to a process

8 of just sufficient time of soil development, or due to

| 9 intensified soil development, perhaps because of more

10 favorable climate, warmer, whatever. The soil has matured to a

11 degree ~such that the B horizon, which is the horizon in which

12 clay and minerals accumulate, has become quite prominent. And

13 because of iron alteration, and accumulation, you have a very
(

14 intense red color to it. So the red color is from the iron

15 and the blacky character, which you see in the face of the

16 outcropping, is due to the clay accumualtion in it.

| 17 G And this clay accumulation can be generally -- or

|

| 18 can be correlated with generally impermeable character of this

19 soil, is that correct, impermeable?

20 A Ues, locally.

21 g would you draw the distinction, if there is one?

22 A Excuse me, I think I know where we are headed with

23 the questions, but go ahead. The material, as far as I know,

24 does not, in this'particular area, necessarily cause a perched

25 water-table, or anything of that sort. A perched water-table

____ _ _ _ - _ _ . _ . . _ . - . , _ _ _ _ . _ _ _ _ _ _ _ _ . _ ._. .-.
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5 1 would require the ground water move across the surface of it.

2 As far as I know, we have no local evidence that there is

3 perching of water above the surface. There isn't any local

4 accumulation of iron,. hardpan, or the like on the top of it.

5 We see in the soil above it, the A-2 and B horizon directly

6 on it, suggesting that there is groundwater perculation down
!

7 to the top, and I don't know of any evidence that we have seen

8 in any of the trenches to indicate that there is lateral

9 migration along the top of the surface. Had the A-2 horizon

10 been immediately on the surface here, or -- and not separated

11 by a B horizon, we would have had good evidence that there

12 might have been local leaching, but that it is not.

13 g would you explain the process by which the A-2
(

14 horizon develops?

.

15 A Fine.

16 The A-2 horizon is a peculiar type of horizon in

17 soils. It can form in a variety of ways. The A-2 horizon is one

18 which is characterized by elluviation or removal or leachable

19 ions and materials, such that you have it effectively bleached,

20 giving it a white color, characteristically. An A-2 horizon is

21 formed in some conditions by actually chelating of leachable

22 ions, and the like, such that they are surrounded by plant

23 resins and the like, such that the types of soil and -- excuse

types of vegetation cause these horizons to form, because24 me,

25 they permit the leaching out -- preferential leaching out of|
|
r

i

. - -- _ . _ _ _ .___ _ _ . _ .,, , , . _ , _ _ _ ]I
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6 1 these ions and materials. Sometimes this is quite

2 spectacular, for example, in podzols, this A-2 horizon is

i 3 quite prominent. In' fact, podzol, these white soils that you

4 find in forests, gets;it name from a Russian word which means

5 ash soil, because of its white color. And also, sometimes,

6 these A-2 horizons can form by concentration of groundwater and

7 movement along a surface, just like what we just mentioned.

8 G And what is your best judgment, if you will, as to the

9 origins of the A-2 horizon as we see it, in for example the

10 B-2 trench?

11 A Last night I went back and checked on the soil

12 conservation literature, just to be sure of this answer:

13 The soils that we see.here were originally mapped
.

14 as part of the Positas series of soils, and these bore and

15 older classification name, called planesols, such that soils

16 developed in the alluvial materials of this general character

17 are typifled by a A-1 horizon, the dark black-grey unit on top,

18 the A-2, the white, ashen layer in between, ann the B horizon

19 below it.

20 I don't believe that there has been a successful

21 identification made yet, in California, for the origin of

22 these soils, but they are widespread, for example, in the

23 Livermore Valley, and they are certainly not unique to

24 situations where'there is groundwater perching of the like

25 that are found in regional areas. For example, I had a number

-- - .- - . . - .-. - - - - - - - _ _ _ . .- -- . . _ . --_ . _ _ - -
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7 1 of trenches -- I had at.least three trenches open of my own

2 in the Livermore Valley, in 1975, and we saw these very types

3 of soils elsewhere. They appear to form, I suspect, t obably

4 as a consequence of vegetation and acidity in the ground.

5 G Dr. Herd, I guess I would like to try to define not

6 only the mechanism of how they form, but where they form,

7 where do you associate them in depth and time?

8 A Could I just refer a moment to the Soil Conservation

9 description of the soil's?

'

10 0 Sure.

11 A I think that might provide a very good way to describe
i

*

12 it to you.

13 'I broke my glasses on Monday, and trying to hold them
t

.

14 on during the course of this meeting has been a task.

15 0 We will bear with you.
t

16 A Okay, fine. I am going to refer to Soil Survey of'

l

17 Alameda Area, California, which was published by the U. S.

| 18 Department of Agriculture Soil Conservation Service; this

19 would be Series 1961, No. 41, and there is a description on

20 Page 67 of these planesols, and perhaps if I just read, both

21 for my benefit and yours, we can just answer that question for
i

12 you. This is beginning under the section "Planesols":

23 "In the Alameda area, the Cotati, Positas, and

|

| 24 San Ysidro soils are Classified as planesols. Planesols are
.

~

25 an intrazonal group of soils, with an alluviated surface horizo n

!
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1 -- that would be the A-2 horizon -- underlaid by a B horizon,

'

2 mort strongly alluviated." In other words, where there is

3 more concentration of the material that is the B horizon.

4 - " cemented or compacted than that of associated normal soils.

5 They develop upon a nearly level' upland surface, under grass

6 or forest vegetation, in a humid or sub-humid climate. The

7 San Ysidro and Positas soils lack models in the A-2 and B-2-T

8 horizon are better drained than the Cotati. They also have some

9 properties thatresemble those of the strongly developed

10 non-calcic ground soils..." Well, it continues on with another

11 definition.

12 Then, if I may, I will also then go on to the next

13 point, to talk about soil formation here:,

14 JUDGE GROSSMAN: We will take five minutes here. )
1

15 (A short recess was taken.)

16 JUDGE GROSSMAN: Dr. Herd, I believe you were in the
i

17 middle of your presentation. i

1

18 WITNESS HERD: Thank you for the moment of time to

19 fix the glasses, as well as to find the part of the reference
!

20 that I was interested in. Thank you.

1

21 I would like to continue to read, just a further

22 discussion of the soil formation, particularly of this A-2
1

23 horizon, and in particular, I will continue to read out of

24 this Alameda County soil Survey volume, and in this particular
.

25 instance, I will read under the seccion entitled: Major

l

- . _ ._ . _ _ . . _ _ _ _ _ . _ . - _ . . _ _ _ _ _ _ . . _ _ ___ . _ _ . _ _
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1 Processes of Soil Formation, beginning with the second

'

2 paragraph on Page 64:

3 "As drainage in soils improves, the excessive

4 amounts of salts are leached. The sodium clays, which are

5 easily dispersed, are puddled around together. Some of the

6 colloids also move downward from the surface layer, and

7 accumulate in the layer beneath. After a long period, most of

8 the fine material has accumulated in the B horizon, and

9 mostly silt and sand are left in the A horizon. Weathering of

10 minerals in the B horizon also contributes to its high content

11 of clay. If leaching continues for a long time, the A horizon

12 of the soil finally.becomes acid. B horizon becomes very

~

13 slightly acid to strongly alkaline, and has well developed

14 collumnar structure. This horizon underlies a distinct leached

15 A-2 horizon. The soil generally has hog-wallow relief.

16 Apparently the A horizon has risen, and the B horizon is

17 exposed in many places. Locally, the shallow depressions are
~

18 called " slick spots."

19 So to summarize, as I understand the soils process of

20 formation in Livermore Valley, and in general, a soil profile

21 develops first, as basically just in a pristine alluvial-colluv Lal

22 material. First you have the accumulation of organic material

23 at the surface, because of vegetation, rootlets, and the like,

24
,

which gives it a' grey cast. Because of the organic -- Because
!

25 of the action of rainwater on to the soil, and given time,

.- . - .-. . - - _ . . - - - - ._.



.

1

!
1445

1 material and chemical weatharing proceed to work lower in the

2 profile. The A horizon begins to increase in size, and there

i ' 3 is a downward movement and an accumulation of material below
1

| 4 it, and a new-forming horizon, the B horizon. As this process

I
-

5 continues to develop, then intermediate between the darkened'

6 A-1 horizon and the B-2 horizon is this intermediate alluviated

7 A-2 horizon. These three horizons, then, as time passes,

8 continue to enlarge in size and grow together, deepening

9 downward. At some point in the future, they reach a stability,

10 uhen the horizons don't seem to increase relatively as

11 quickly in size and depth, but tend to intensify in their

12 development in colors, many times.
.

(
For example, the B horizon in modern soil, below13

,

14 the A-2 horizon, is light colored. This contrasts sharply

15 with the B-2 horizon in the burried soil, which is quite red

16 and very well developed.

17 BY MR. EDGAR:

18 G You indicated that there were two alternative
|

19 processes that one can associate with development of the A-2 |
i

I20 horizon.

21 Is that correct?

22 A That is correct.

23 G And there--

24 A Among others, but those -- we talked about two,

25 right.

_ . . . . - _. _ . _ _ . _ _ _ _ _ _ _ _ . . _ _ _ _ - . _ . . _ _ . _ . . _ _ . _ _ _ _ _ . - . . _ _ . - . _ . _ _ . . . -
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1 A Right.

2 G And is it possible'that the A-2 horizon finds its

f 3 location where it does, because of the bnpermeable clay in the
:
I

4 so-called burried paleosol?

5 A In some areas, yes, this is true, although I again

6 call your attention to my comment I made earlie , if I

7 understand the logging of the trenches before, by Roy, and in

8 our e::aminatin as well. There has always been an intermediate
i

9 B horizon above the stoneline, but below the A-2, which would

10 indicate that the A-2 here isn't controlled by groundwater

11 percolation immediately on it, because there is clearly no

12 apparent groundwater stagnation. Water must be moving

13 downward in the profile to allow for material that would

14 be moving out of the A-2 to accumulate below it in the B-2.

15 G Now, one more point of reference:

16 If you could turn back to Figure 13, Plate 11, in

17 Appendix B of the May SER, Staff Exhibit No. 1-B, and likewise,

18 turn to the trench photograph in Figure B-2 of Licensee's
|

19 Exhibit No. 6.

20 A Right.

21 G What I would like you to correlate is the red --

|

22 distinct red clay. wedge or triangle that you see in the B-2

13 trench, associated with the burried paleosol unit.
l

24 Could you correlate that with the corresponding unit
I (''

25 in the Figure 13, Plate 11 cross-section?

_ _. _ _ _ _ . _ - __ .__ _- _~_ ._ _ . _ - _ _ _ _ _ _ _ _ . _ _ _ . ._- . -
- -
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1 A. Diagramatically that is the attempt, although there

2 is not.one-to-one full correspondence, okay?

3 So you want me to do it, or...?

4 0 Yes, could you? Would you?

5 A. okay, fine.

6 In the photograph on the right, on my right; that

7 would be Figure B-2 -- If we could, we will just sort of look

8 at the area where the fault has caused the offset of the

9 burried soil, and we can work backwards in the soil profile,

10 because that may help you understand its relationship to this

11 diagram.
|

12 Among the gentlemen, who is not Mr. Harding -- I can'

13 remember who it is -- there is the bright red burried soil,

14 the B-2-T-B. Above that is the whiter-colored materia), which
;

!

15 is the A-2 and B horizons of the modern solum, and that grades
i

16 upwards into a greyer zone, which is the A-1 horizon of thej

17 modern soil. But notice that as you continue in a verical

18 direction, there is an immediate abrubt change in color back to

19 the red. Now, what is happening here is that the burried soil

M that has been thrust out and crossed over a top of the modern

21 soil, such that you have old soil juxtaposed upon modern soil,

22 giving this reverse order relationship which seems to be

23 apparent here.

24 Similarly, in the diagram that I had in Figure 11,

25 you can see that same sort of relationship, if you look to the

__ . _ _ _ _ _._ . . . ____ __ . _ . . _ . _ . _ _ _ _ . . . _ _ _ . _ _ _ . . _ _
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1 area in the lower plate that is below the fau.'t to the left.

2 Coming up from the bottom in this diagram, just like on the

3 right side. there was the Livormore gravels, a surface of

4 Alluvium, then the very dark-colored horizon, that is that

5 burried B horizon, another surface of er ,sier, s'nich separates

i 6 it from the B horizon of the modern soil, which is lightly

|
7 toned, the whitish A-2 horizon, and then immediately above it,

8 the fault plane, with some gravel, which you can see, if you

9 look at the photograph, as well, and then back into the

10 burried B horizon of the soil, which has been thrust out across

11 the other one.

12 The thing that I would note is that in my diagram,

"

13 the A-2 horizon has been enlarged for emphasis here, as opposed
,

14 to the one on the right, interms of the real world. That is

15 the picture over here of B-2. The A-2 and B are much thinner

16 in actual profile development. They have been enhanced in
[

17 my cartoon, to help show them, and help screen them.

18 0 That is just for the purpose of illustration.

19 A That is correct.

20 g okay.

21 Now, a couple of basic questions, to establish some
|

22 time-space reference points:

23 If you could turn to Plate 9 of Figure 137
|

24 A. Okay.
,

( ..
D G Now, am I correct in understanding that the shear

. . . , . . _ _ _ _ .- . . - _ . _ - - . _ . _ . _ . -- -. - _ _ . . . . - . ~ . . - . . - - . _
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1 stops at the stoneline?

(
2 A Yes, unfortuante, in terms of the xeroxing, but it

3 does indeed.

4 0 And that would be below the point -- or the lighter
.

5 colored layer, which is labeled as the A-E or A-2 horizon, on

6 this diagram.

7 A Well, it would be even more than that. It would

8 actually be below the B horizon. Remember the B horizen is

9 in the modern solum, in the material which rests directly atop

10 of the stoneline. So it is at the base of the B hroizon,

11 where the stoneline is located, at which point the edge of the

12 surface of the fault is truncated.

13 4 Now. if one proceeds down from that point where the
,

14 fault stops, if you will, along the plane of the fault', one

15 sees an offset of the burried paleosol, is that correct?

16 A Yes, that is correct. It is digramatically handled

17 there, and there is some thinning of it as well.

18 g All right.

19 If one looks at this diagram, what conclusions can

20 one draw, z.ssmming that this was one saw, what conclusion would
1

21 one draw as to the age of last movement in this system, along
i
'

22 the fault?

23 A Okay, from this relationship, one would conclude that

24 the age of last fault movement must predate that stoneline--,

! (
: -

15 0 Which I understand is--

. .. - - - - . .-. . . .-. . _ . . -
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1 A --is -- well, by inference, we are saying it is
g

2 17 to 20 thousand years, more or less at the end of the last-

3 glaciation. Roy and I have differences as to what timeframe

4 that may actually represent, but for purposes of our discussion ,

5 I am satisfied with 17 to 20 thousand years.

6 0 okay, now if one were in the field and saw this in
'
.

7 atrench -- This is a hypothetical -- what surfaces would one

8 employe in order to make the offset measurements here', if one

9 were seeking to determine the amount of offset?:

10 A Well, because of erosion coming into the problem here ,

11 it become difficult to -- You cannot use the top of the soil,

12 because it has been stripped off, and at best, you would look

13 for other horizons which would help you determine ti.. amount of
1 .

14 apparent offset. One certain way would be to look for an
,

15 erosionaly unconformity, which would separate -- or some sort o E

i 16 material boundary, which would be continuous on either side, and

17 try and measure on that offset, or -- Well, that would really

18 be the best.

19 0 But one would go, I take it, to the bottom contact

20 of the burried paleosol, is that--

21 A In this instance, not, because the problems that

22 exist there, in terms of using the bottom of the burried

23 paleosol is that you really don't know what was the actual full

24
t,

amount of development in the soil. It might have had some

25 sort of .rregular lower boundary. It would give you an

i
!

i
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1 approximation, but not necessarily an exact determination.

.

3 0 But if you wanted to approximate the situation here,

3 you would measure the offset at the lower paleosol contact.

4 JL At the base of the development of the lower soil.

5 It is a technical question, which la bothersome to me ,

6 but I feel I should make it: Soil profile horizons are
1

7 quite -- usually, most distinct at their upper boundary, and
8 become gradational to their lower boundary. So as a consequence,

I when you are looking at the lower part of a B horizon, it is a
10 very, very obscure gradntional boundary, rather than something

II abrupt and linear and sharp. So it becomes very difficult to
,

12 pick it out. So that is why I would be very, very hesitant to
~

13 use the lower part of the burried' soil to try to measure thei
.

I4
| offset.

15 It is a technical question.

I6 0 All right., but prasumably, one could approximate it.

17 A Crudely, perhaps.

I8 0 Okay. And one can also associate that approximate

| 19 movement with an interval of time, in this particular model,

! 20 I assume.

21 Yes, if you had -- Well, you mean you would have aA

22 relative chronology.

23 g All right.

M
. A Not an absolute, necessarily.
(

0 Assuming that I measured the quantity "X" at the

.

- - - - ~ ~ _ - - - - - - - - - _ _ .
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1 base of the paleosol, recognizing your qualification on

2 accuracy, but assuming that I measured the quantity "X" then

3 I could conclude that I have moved "X" feet in 17 to 20 thousanct

4 years, based on this particular profile.

5 A. No, no, no. I think you.have just used numbers

6 incorrectly.

7 G All right.
,

8 A. What you would have concluded is that-based on this

9 diagram the movement is older than 17 to 20 thousand years, and

10 then that the movement is bracketed between that -- As an upper
,

11 limit, it is 17 to 20 thousand years. The lower limit would be
,

12 the age of formation of the burried soil, whatever that may be.

13 ///
-

.

'
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t2 1 Q And can I associate any of that' movement with the

2 lower soil contact, the Livermore gravels, if I wanted to

3 bracket the time interval in which this happened?

4 A Well, in a crude sense, yes. I'm just trying to be

5 more specific. So let's just make a reference so we can have

6 a more comprehensible discussion. For example, here in this

7 trench, assuming that this buried soil is the soil developed

3 70,000 to 130,000 years in age, then we would say that the

9 movement that we see represented here is younger than the age

10 of that soil and it was younger than 70,000 to 130,000 years,

11 the offset is younger than that, but older than 17,000 to

12 20,000 years.

( 13 Q Okay. Fine. Now if in the same diagram let's
,

14 assume that I looked at Plate 9 and hypothetically I changed

15 one fact and that is that I observe no offset at the base of

16 the varied paleosol, okay, that my shear runs through the

17 Livermore gravel and stops at the base of the varied paleosol.

18 What conclusion would I then draw about the age of the last

19 movement? To an approximaticn.

20 A okay, let's repeat. it again. That you see no evident

21 displacement along the bottom of it, yet the break continues

22 into that material.

23 Q No, I'm sorry. I didn't give you the question

24 correctly. I have a shear in the Livermore gravels extending

i
25 upward, but I stop the shear at the base of the varied paleosc

.
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1 contact and it does not continue into the paleosol.
,

2 A Okay, we are talking about one of the previous illus-

3 trations in this figure?

4 Q Yes. I think Plate 5.

5 A All right.

6 Q And I just want to establish what conclusion would

7 I draw then about the age of the last movement.

8 A From Plate 5 relationships described, that is, where

9 we have an evident fault offsetting the Livermore gravels, a

10 surface of erosion which has truncated the fault and the

11 surrounding Livermore gravels and overlain by an apparently

12 unfolded alluvial - colluvial unit in which this soil is

13 developed and this is to be the varied soil? Okay. Then'

,

14 we would say that at this locality the faulting has to be

15 younger than Livermore gravel, which would be, as I say,

16 perhaps on the order of 300,000 years to 2 to 4 million years

17 in age, but older than the age of the development of the soil

18 horizon, which in this case would be 70,000 to 130,000 years.

19 Q Thank you. Okay. Now let's go back to Figure 11

20 and if you look at -- I'm sorry, Figure 13, Plate 11. I keep

21 confusing it -- now in that diagram we see the shear extending

22 through the Livermore gravels, through the varied paleosol,

23 and my copy is indistinct, but I assume the shear passes all

24 the way to the top surface of the A-2 horizon. Is that
,

('
25 correct?

. _ . . , _ _ _. _ _ - - - - _ _.
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1 A That is correct.

2 Q Okay.

3 A And into the A-1 horizon.

4 Q All the way into the A-l?

5 A Yes.

6 Q Okay. And the reason for that is, if you go back to

7 Plate 10 you see the shear offset all horizons and then you

8 eroded it back down.

9 A That's correct.

10 . Q Okay. Now if I have the Figure 11 model and I've got

11 my offset A-2 horizon, what is the age of the last movement?

12 A The age of the last movement is in essence one which
.

( 13 is quite recent in time, by my cnderstanding of here. It's

14 at least as -- it can be no older than the age of formation

15 of the modern soil profile that includes most prominantly the

16 A-2 and the underlying B horizon. And in the scenario of

17 events which I have just described to you, that to me repre-

18 sents a profile that is forming under the modern environment

19 and so, as a consequence, it is one that has been maturing

20 over the last thousands of years and then this displacement

21 has been one that postdates that quite recently and then there

22 has just been some minor modification. We don't see any

23 relocation of' profile development. So that is where I came

24 up with the ccnclusion that the age of last offset is quite
\

25 recent in the trenches.
_
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1 Q And that's where we have used the 2,000 to 4,000

2 year interval?

3 A Well, let's be specific in terms of where the 2,000

4 to 4,000 years come from. Roy, Dr. Schlemon, sampled materialu

5 for radiocarbon dating from trenches, I believe B-2 was one of

6 them, and dated particular horizons. It is from these soil

7 ages that we have indication of the relative ages of these

8 horizons. They appear to have radiocarbon ages of 2,000 to

9 4,000 years. Now Roy has preferred to say that an age calibra-

10 tion must be made to make them look older. He thinks that

11 there is modern root contamination in these ages. But we

12 see no -- I personally don't see any reason to require this

13 50 percent in' crease in contamination to do that.

14 Q Well, all I wanted to'get at was if you have the
.

15 A-2 offset then I take it it is your view that one can associa :e

16 that offset with movements within the last 2,000 to 4,000,

|

17 years. Am I correct or not?
|

18 A Well, here in this case because of those C-14 ages

19 that we had that suggestion, right. I think it is very

20 recent. That is correct.

I 21 Q And am I using the correct time interval that you

22 would propose?

23 A Yes. But I -- go ahead. Excuse me.

I
24 Q If you want to add anything, go ahead.

25 A No, I just wanted for the completeness of the record
|
!

.
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1 that Roy had interpreted an age of something, I believe of

2 8,000 years for the A-2 horizon.

3 O All right. Now let's assume now that I have this

4 model here in Plate 11 and if I look.back to the sequence of

5 events here, I have started all the way back on Figure 4,

6 where I had a fault in the Livermore gravel, and then I go to

t

7 Figure 6 and the Livermore gravel is offset and the paleosol

8 is thrust up. Then you have erosion, an age of colluvium and

9 alluvium. In 10 we get another offset.

10 A That is correct.

11 Q So I take it this model that is depicted in Figure

12 13 contemplates two episodes of movement within its -- I take

13 it the model reflects or illustrates two episode.s of' movement.(,

14 A Since the formation -- since the deposition of the

I 15 material into which has formed this buried soil.

16 Q Okay. Now --

17 A At least two. This model contemplates two. Right.

18 Q Rii :. I'm not talking about the trench. I'm

19 talking about this particular model and what physical events

20 you are illustrating.

21 A Right.

22 Q Now we go back to Plate 11 and we can -- is it

23 correct that we could measure an offset by reference to the

,,
24 upper surface of the lefthand A-2 horizon and the upper surfac e

't ,
25 of the righthand A-2 horizon?

, _ - . .. . . - . .. . . _ . . - _ . . . _. - _
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1 A That's correct. The upper surface would be the

i

2 better of the~ surfaces, correct.

3 Q On each contact?

*

4 A Right. Assuming that there hasn't been much alter-

5 ation of the materials. The better measurement is the erosion

6 . of the surface below at the stone line .

7 0 okay.

3 A Because that doesn't travel in time. It is always

9 constant. In other words, if I may just make a point, because

10 soil development proceeds through time these horizon boundar-

11 ies are also moving through time, as opposed to an actual

12 physical stratographic contact which is secure in the stratig-

. 13 raphy of the earth. In other words, it remains motionless-
\

14 while the horizon boundaries proceed to move downwards. Given

15 time, for example, the B horizon in the modern soil may actual ly

16 develop through that stone line. It hasn't yet.

17 Q But as of the present time, the stone line is the

18 more physically discrete and stable point for taking a mea-

! 19 surement.

| 20 A That's correct.

21 Q All right. Now assuming I did that, then if I

22 measured 'y' feet then I would be able to conclude that I

23 had moved 'y' feet in a period of how many years?

24 A You would conclude that the 'y' offset has occurred

25 since the age of the formation of the paleosol -- excuse me,

i-
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1 Let me try it one more time. You would conclude that the
i

2 displacement has occurred certainly since 17,000 to 20,000

3 years and, more appropriately, since the actual formation

4 of the soils which it displaces.

5 Q Now if I also went in the same diagram and I went

6 to the lower contact of the buried paleosol and made a

7 measucement of hat offset, okay, which I will call 'z' feet.

8 I am looking at the boundary of the lower contact-of the

9 buried paleosol in the Livermore gravel here. What conclusiona

10 would I draw if I measured 'z' feet as to the time period in

11 which 'z'. feet of offset accumulated?

12 A Let me be sure I've got the 'z' and 'y' correct.
.

13 0 Okay..

14 A Okay.

15 0 'Y' is the stone line.

16 A Right.

17 0 'X' is the h-2 --

18 A Let me just annotate this down.

19 0 sure.

20 A Okay, 'y' is the amount of offset of the stone line?

21 Q Correct. And 'x' --

22 A Just a second. (Pause) Okay.

23 Q 'X' is the amount of offset of the A-2.

24 A Okay.

25 Q And 'z' is the amount of offset of the lower surface



..

,

14602--

1 of the buried -- is the amount of offset of the buried pa;.co-

r
2 sol measured at the lower contact.

3 A Okay.

4 Q New if I took my measurement of 'z' along the line

5 of the fault, what conclusions could I draw about the time

6 period in which a displacement 'z' had accumulated along the

|

7 fault as measured at the lower paleosol contact?'

8 A Okay, 'z' would be a cumulative number which would

9 show -- well, in this case 'y' and 'x' would be presumably

10 equivalent because we are saying that the -- well, not equiva-

11 lent. More or less in terms of the relative degree of amount

12 of offset. They may be slightly different. And then 'z'

13 would be the actual c'omponent let's say of 'y' plus the amount
t

14 of movement that occurred in the interval between the stone

15 line formation and since the development of the buried soil.

16 So there is at least two offsets represented in 'z' measure-

|
17 ment.

:
1

18 0 Okay. So ten you take 'z' you've s ' two offsets

19 and the time period that we can associate with that is -- is

20 a time period between 17,000 and 20,000 years and 70,000 to

21 130,000 years?

22 A No.

23 Q Okay. Correct me on that.
i

24 A Okay. 'Z' would represent a displacement amount

| i
! 25 which would be younger than 70,000 to 130,000 years and

|
,
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1 slightly older -- etrtainly prehistoric, but of the order of
,-.

2 the age of the soil which it offset, which we have been talking

3 about 2,000 to 4,000 years. So that is the range of that

4 offset. In crudest form, 2,000 to 4,000 years on top and at

5 the lower' boundary since 70,000 to 130,000 years.

6 Q Okay. Now I don't want anybody doing mathematics

! 7 on the witness stand, but you are talking about a range in the

8 neighborhood of 68,000 years to 126,000 years, I assume.

9 A If I'm not allowed to do the math, I guess that

10 sounds crudely right.

11 Q I don't want to have anybody do the math on the

12 witness stand but that's a ballpark --
.

13 A I appreciate that.( .

14 Q For practical purposes, we are talking about a time

15 period in the range of 60,000 tv 120,000 years.

16 A Tens of thousands of years.

17 0 Okay. Now could we take a look at Staff Exhibit 4?

18 There is a good blown-up copy of it over here.

19 A Okay. That's the one on the wall that we have used.
|
' 20 Shall I put it up on the easel? Do you wish me to stand and

21 with reference to it?

22 o I just want to mark a couple of points so we get a

23 frame of reference for discussion here. If you wouldn't mind

24
.

doing that.

25 A No, I would be happy to.

_ _ _, __ __ _ - - _ _ . - , _ _ - _ , _ _ _ _ . , . _ . . _ _ - - _ . - _ _ _ _ _ . _ ___
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1 (Pause)

2 MR. EDGAR: Now we've got it labelled and we are

3 working with Exhibit 4.

4 BY MR. EDGAR:

5 Q If you can, and I am interested in your views, what

6 is the -- we have-this dotted line at the top which I will

7 identify as consisting of the wavy line between Point 10, 2,

g 3, 4, 5, 6, and 7. It is a dashed line.

9 A (Witness Herd) Correct.

10 Q Okay. What age would you associate with that line?

11 A If by analogy elsewhere to the other trenches, this

12 might well we -- and we have talked about it before -- the

( 13 probabl*e stone line, the surface of erosion, perhaps, of the

*

14 order of 17,000 to 20,000 years.
.

15 Q Now I'd also like to identify one more reference

16 point here. You have now marked at my request two lines at

t

I 17 the bottom of the diagram which are dashed lines. You have

1

18 marked them X, X, an upper line and a lower lihe, both marked

|
19 X. Is that the lower contact of the so-called buried paleosol ?

20 A Okay. There is an important distinction to be made
;

21 here that I think we had better stop on.

22 Q All right.
.

23 A Okay. I'm not sure that we can make an equivalence

24 one to one now of this buried paleosol with the ones that we
|

25 have been talking about elsewhere. It is my. recollection that'

i

.

- - , - - . e ,- - r . - - - . . -,
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1 this buried soil had a very black, thick massive character to

(
2 it, one which is totally unlike the character of the very'

3 bright red buried soil that we saw elsewhere. The point was

4 asked are we really sure it is.even a buried paleosol. We are

5 not sure because, as far as I am aware, the trench log doesn't

| 6 really give us that clear definition of that to call it a

7 buried soil. In fact, there are no soil horizons, as best I

8 can see, identified in this log. We are inferring and trying

9 to reconstruct.

10 From my recollection, I seem to recall that this

11 unit above the fault to the right, for example, here above

12 that contact where this hatched pattern appears, was a black

13 massive dark clay. I think that's right. .I'm trying to
(

14 recall that. I'm not sure, though.
.

15 JUDGE GROSSMAN: To keep the record straight, when

16 you say the question has been asked, that was asked by someone
|

I 17 on the panel, I guess Dr. Brabb.

18 WITNESS HERD: Right. He was wanting to mahe sure
|

19 that I was trying to remember what I had seen in that trench

|
! 20 and I think that is a good question to jog my mind. But the

| 21 question I did want to direct myself to was the certainty of

22 equivalence of these soils in age. I don't know if they are

23 the same. The soi'. taat we saw here, if it was this black
l

1

24 organic rich material, could well have been a boggy-like soil
!

25 that had formed in a depression of some sort.and it could have

|
1

!
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1 formed in an interval totally unlike the interval represented

, . .

2 elsewhere in that buried B-2 T soil, the one that has an age

3 of 70,000 to 130,000 years. If the stone line is correct, we

4 know that in terms of age chronology it has to be at least

5 17,000 to 20,000 years, but how much older than that, I don't

6 know.

7 JUDGE GROSSMAN: Dr. Brabb, could you comment?

8 WITNESS BRABB: Yes. I would just like to state

9 for the record that I, too, am not convinced that that horizon

10 is due to the paleosol and I certainly would share Dr. Herd's

11 reluctance to make it equal to the other paleosol.

12 WITNESS HERD: Yeah, that is an important point

r 13 because age equivalence, age of soil development, was so
.

*.

14 unlike what we saw elsewhere, if I recall correctly, that
,

15 it is really necessary to have some sort of indepedent radio-

16 metric control to be sure.

17 BY MR. EDGAR:
:
1

18 Q But the only -- correct me if I am wrong, but I did
|

| 19 gain the impression that you thought there was at least one

20 benenmark here and that would be the so-called stone line.

21 A (Witness Herd) Yeah. Right. I think that that is

22 a possible fair equivalence, although nowhere in all the cours e

23 of the: investigation .has 'it been demonstrably proved that
.

24 erosion surface is everywhere time synchronous, that is, of
;

!

| 25 the order of 17,000 to 20,000 years. It has been a working|

i

'

|
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1 assumption that has been made. It would be nice to have.some
,.
'

2 radiocarbon ages to prove that. Roy had envisioned a -- Roy

3 Schlemon -- had envisioned a series of events which he felt

4 would result in the formation of the stone line and he felt

5 that this would require a wetter interval and since in our

6 own discussions that we recognize that the last glaciation was

7 a wetter time than it is today, he felt that'this period of

8 landscape instability would be of the order. of at least of

9 the end of the last glaciation, of 17,000 or 20,000 or perhaps

10 as young as 10,000 years, from my vantage point.

11 .
But to be sure that that is everywhere time syn-

12 chronous and represented here as well is not clear *.

[ 13 WINNESS BRABB: Can I ask a question, Mr. Edgar? -

| 14 Was your question whether or not we were fairly confident that

15 there was one identifiable horizon in this trench, namely, the

16 stone line, but that you didn't mean to necessarily imply

17 a correlation with the other trenches in terms of the identifi -

f

| 18 cation of that as the same unit, which was the problem Dr. Her i

!
19 was discussing? Do you see our difficulty?'

20 MR. EDGAR: Well, why don't you explain it, because

*

21 I'm getting confused.
-

t

22 WITNESS BRABB: I thought your question was related

23 to the identificatian of the line en that chart --
|

i
I 24 MR. EDGAR: It was.

(
25 WITNESS BRABB: 6-7, 10-3, and at least the 4-5 Jine''

|
.

|
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1 MR. EDGAR: Right.

- 2 WITNESS BRABB: And Dr. Herd then digressed because

3 he had a hangup with the word " stone line" and the possible

4 implication that this stone line is the same as the stone

5 line in the other trenches. There is both an identification

6 problem, no. 1, is it a stone line, and the answer to that'is

7 yes in this trench; the second part of the problem is a correl-

8 ation problem, is the stone line in this trench the same as

9 the stone line in the other trench and therefore does the

10 model that Dr. Herd has work in both places.

11 11R. EDGAR: And then I suppose there is a corollary

~

12 question.

'

13 BY MR. EDGAR::
s .

.

14 Q And that is whether the soils -- in your view, I

15 am asking -- whether the soils in Trench T-1 correlate with

16 that in the other trenches.

| 17 A (Witness Herd) Certainly, and that is a very

| 18 important question in terms of the -- if this is the buried

19 soil beneath, the actual age of it. Because if it is, as I

20 recall, a black, organic, boggy-type soil, that is the setting

!
; 21 in which I envision the interpretation of it, the soil appeare.1

22 to me, if it was that, to be one formed in a poorly drained

23 condition s,uch that it could have formed in wet times.

24 Well, we have looked at the B-2 T horizon, the red

one, to suggest perhaps interglacial times when it is warmer25

!

l
:
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1 nnd dryer and longer periods of soil formation. There is

2 nothing to preclude this other soil, if that's indeed the

3 case what it was, to have formed in the last glaciation,

4 between 70,000 and 20,000 to 17,000 years ago. In other

5 words, totally out of phase in time and perhaps much younger

6 than the soil which we have elsewhere called 70,000 to 130,000

7 buried paleosol.

g Q And you are suggesting the possibility that but I

9 assume that there is no positive evidence to indicate that.

10 A Certainly there is not, but there is every reason

11 to suspect that it probably is not time synchronous because

12 of the fact that it doesn't display the same sorts of degrees

j 13 of soil development.

14 0 And if it were asyn'chronous it could be off in eithe; r

|
'

15 direction, I assume.
i

16 A If it's asynchronous?

17 0 You were. talking about time synchronous. Perhaps

13 what we are suggesting is that your inability to correlate

19 with the other trenches suggests that the times could be off

20 in either direction.

21 A Well, I would tend to think it is more likely to

22 the former, to the front, to the more recent past, than to

13 make it much older. Because remember, we are talking about

24 an apparent surface of erosion in part along this contact and
,

i ~
15 the older that you make this unit below it, ele more material

!
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1 you are going to have to erode because this is that surface of

('' 2 erosion, the only one that separates the most recent alluvial-

3 colluvial' deposition from the material below it. And we don't

4 see a vestige of a buried red soil or something like that in

5 here, if that's what I remember correctly. So I am of the

6 impression then that it is probably at the very least at the

7 same age of the other one elsewhere or younger than that, and

8 probably younger.

9 WITNESS BRABB: If I may make a comment just at this

10 stage. I realize this is a long and difficult and complex

11 explanation, but it does relate to one of the reservations

12 that we stated in our report, and that is that we felt that

13 there were not sufficient number of ages developed in the
;

14 dating of these dep"osits that gave us a degree of confidence

15 that we would like to see in the interpretation. And this is

16 one of the examples of that, where it would have been helpful

17 to have it.

18 MR. EDGAR: All right.

19 BY MR. EDGAR:

20 Q Having established at least a point of reference for

21 discussion, do you agree that it is reasonable to place more'

22 weight on direct measurement rather than interpretations or

23 reconstructions when dealing with the question of offset?

24 A (Witness Herd) Certainly.

25 Q And would you agree that the purpose of the T-1

. _ _ -_. - . . _ _ _ _ _ _ _, _ __ _ _ _ - . _ , - - _ _ _ _ _ . _ . .
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1 Trench was to define the absence of presence of faulting and
,

2 not the size of offset?

3 A As far as I know, that was the purpose of almost all

4 of the trenches at the GETR site.

5 Q But at the time you and other geologists were out

6 in the trenches is it fair to say that no one had the size of

7 offset in his mind as a primary issue?

8 A For me in my recollection of the issues that were

9 underway that were important to look at this trench were first

10 and certainly foremost was the existence or absence of faulting;

11 secondly, the style and nature of faulting; and third and most

12 importantly as it related to the issue of safety issues since

13 the NRC Staff had asked us to go out and look, was the question:
,

~

14 of recency of age of last offset. And it was"to those ends
.

15 that we did cursory looks and made the brief examination

16 that we did.

17 0 I see. And so the last point that you mentioned

18 in your answer had to do with the age of the offset, is that

19 correct?

| 20 A As I recall it, we were to go -- we were trying to

| 21 look in on this first glance for me to see what was the

22 probable age of last offset, was it quaternary, in the last

j 13 2 million years, more specifically, was it holocene, less than

|

| 24 10,000 years, since these.had real meaning and importance to

25 the NRC staff in terms of age categorization of recency in

.
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1 activity of faults.

,

2 0 . Okay. Now is it true that the five foot offset

3 interpretation which you explained yesterday is not a direct

4 measurement?

5 A That's correct. We're inferring it from the trench

6 log. Let me make a brief comment in terms of the time. that I

7 visited that trench. When I visited the trench I believe it

3 was on a Satur: day or a weekend of some sort, We came-in, we

9 walked through the trench and we were taken as well, I believe,

10 up to Trench T-2 on that same day. In the trench, the walls

11 hadn't been completely cleaned, I don't think, and logging

12 hadn't really begun and in fact we were -- I remember picking
.

13 at the walls with a rock hammer or something, a shovel end, *

<

(

14 trying to look at and trying to map out some of the soil

15 horizon contacts. It is in that stage that I recall that we

16 saw an evident offset of this white ashen unit, which I believe

17 at the time was worried to be a colleachy horizon. Then in

18 subsequent trenches we have seen elsewhere which has confirmed

19 repeatedly that it appears to be this simple A-2 horizon of

20 this planesol.

21 Q If you are more comfortable sitting down, you are ,

22 welcome to.

23 A I am more comfortable standing up.

24 Q Okay. Either way.

25 A This is my operating mode. Thank you.

.
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1 Q Am I correct in understanding that the only direct
_

2 measurement in the 7-1 trench was approximately a 15-foot

3 displacement measured at the lower contact which we have

4 labeled on this drawing X-X?

5 A The measurerrant that you are referencing is one made

6 by Mr. Morris and I att not sure exactly where it was. He made

7 that measurement. I am not sure.

3 WITNESS MORRIS: To the best of my recollection,

9 that was the location but it was not an absolute measurement

10 using a yardstick or ruler of some kind. This was an estimate

11 of dimension in the trench.

i
'

12 BY MR. EDGAR:

( 13 0 And do you agree that GE's consultants actually
,

14 measured that off=et at that lower contact or do you know?
.

15 A (Witness Herd) I do not know that.

16 Q Okay.

I

! 17 A It is reported in une of the tables in Mr. Harding's
-

13 testimony, but I don't remember seeing it mentioned in any of

| 19 the other discussions before.
|

20 WITNESS MORRIS: May I add to my response on the

21 former question? Realizing that we did not have the logs with

22 us when we looked at this trench, I would have to go back in

23 my mind and say all right, this is the unit I think I saw and

24 that is the offset. So in that respect, what you have marked
,

L ._
25 as X is what I recall seeing in the field.
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1 MR. EDGAR: Fine. I recognize the time interval

<
2 affects memories.

3 JUDGE FOREMAN: Excuse me. I have one qt:stion

4 relevant to that. Clarify for me, in view of the discussion

5 about the ambiguity of the nature of that X layer, is it

6 fairly certain that the discontinuity of X, the discontinuity

7 of the shear on the right, represents a discontinuity from the

3 X laye in the left? Is it certain that those are the two

9 same boundaries?

10 WITNESS HERD: I think from the 1cgging of the trench

11 that would be the inference in terms of that, looking at the --

12 JUDGE FOREMAN: In view of your ambiguity about the

(, 13 nature of the soil and so forth I was wondering whether you

14 were ambiguou's,about whether that was truly an offset.

15 WITNESS HERD: I certainly recall a most dramatic ,

16 offset in the lower portion of the trench which was much

| 17 larger than that which I was seeing in the modern soil, the

13 A-2 horizon. So I seem to recall a whiter, colleachy-like

19 material in the lower part of the trench which was juxtaposed
|

| ~. 20 against this black, organic, rich soil. That seems to be the
'

!

21 crude recollection that I have. And that offset seemed to be

22 enormous when we were looking at it.

23 But unfortunately, I didn't have an opportunity to

24 ever of course have this trench log with me in the trench to
,

C
25 check the relationships and my understanding of what they

|
|

|

l
._ ___ . _ . _ _ . , _ .. . ._ . _ _ .
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1 represent, because the trench log came out well after the

2 trench was closed.
-

3 WITNESS JACKSON: I would like to add just a brief

4 response. Dr. Herd has properly characterized the need and

5 the intent of the examination of the trenches that was made

6 on that day. It was with the focus of mind as to whether

7 there was probable or capable faulting around such that you

8 might need to take licensing action. I do recall difficulty

9 in correlating units across the fault zone, identifying one

10 unit equivalent to something on the opposite side of the fault .

11 And it is because -- I'm not sure the Board can really appre-

12 ciate it -- trenches go through different stages of aging.
.

13 We chi,p them off, they change a little bit in nature as they.

14 are chipped off and as they dry out. So you can see different

'

15 things based on this.

16 So I think you have to be a little cautious in
,

17 correlating across the fault one unit to the other. I don't

18 have any reason to doubt what's in the trench logs, but I

19 think you have to be cautious on that point.
!

| 20 WITNESS HERD: Can I make two comments?
|
|

I 21 JUDGE FOREMAN: Yes.

22 WITNESS HERD: I want to amplify the comment that
1

23 Dr. Jackson has made. This A-2 horizon is a difficult beast
|

24 to see in the field. It is one that shows up best after
,

(
25 several days of drying out of the soil. It seems to intensify ,

_ _ _ -_- . . - - - .- . __ .- . ._ _ . . _ _ _ .__
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1 Because it is bleached, when it is wet it doesn't stand out
g

2 quite evidently in the wall of the trench. So that that

3 picture that you see here in Figure B-2 that'we have talked

4 about before, that in white-collared A-2 horizon, on the first

! 5 minutes of having the walls of the trench opened and the first

6 days, you generally don't see it. It has to mature and dry
/

7 out before it becomes clear.

8 Similarly, I recall in this trench that part of that

9 A-2 horizon was quite prominent and then, as you would pick at

10 it, you would literally make it disappear because it would

11 get into the fresh part of the material, the wetter part, and

12 the white collar would just no longer be visible. So that

( 13 you couldn't really pick out that evident contact anymore wher e
.

14 that A-2 was. So it was very difficult to try and follow the

15 A-2 because, as you tried to clean the wall or the face to

16 follow it you destroyed the evidence for it.

I 17 secondly, I want to just make a point, this enormous
1

18 offset that I was saying. It was enormous to me because I

19 didn't realize how much offset that we would probably see.

20 But it was something of the order of 10, 20 feet, in my recol-

21 lection. Certainly of the order that Mr. Morris has reported.

22 BY MR. EDGAR:

23 0 Okay, and what time. period? Let's ask the hypo-

24 thetical question. Let's assume that the X - X represents
,

k-
25 the lower paleosol contact. Then what time period would you

. - . - - .- -
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1 associate with the occurrence of the total cumulative offset

.''
2 of let's say 15 feet?

3 A (Witness Herd) Assuming that the cumulative measured

4 offset of that contact, assuming it is the base of a buried

5 soil, 70,000 to 130,000 years old, would be an offset which

6 would be younger -- that has occurred since that time, up to

7 the episode of the last displacement and including the episode

3 of the last displacement. So in essence, the last 70,000 to

9 130,000 years.

10 Q okay. So for practical purposes, we say that the

11 15 feet of movement occurred over a period which is approxi-

12 mately 70,000 to 130,000 years, is that correct?

13 A Assuming that soil were that age.
,

*

14 0 Yes. And we are assuming. The hypothetical I gave

15 you is that the line X - X on Staff Exhibit 4 is the lower

16 paleosol contact.

17 A That's correct. okay. I understand what you are

13 talking about.
,

!

19 Q Now you indicated that the A-2 horizon is difficult'

| 20 to see in the field.

21 A It is not difficult generally after the walls of the

! 22 trench have been cleaned and they have been allowed to mature

!

23 and dry out. Then it becomes sometimes the most evident thingI

24 that you see in the walls of ths trench as you enter it.i

t

. 25 0 okay. Let me try to place a time line, if you will.~

1
!

|

, - -------,,,,,w . , - . , , - - , - - - . , , . . , + - - - . , , , , . . . , ~ , - . , . . - - , . , - - - - , , , - - . . . . - . . , - - . . - , , - , , , - - . , , . - , . , , - -



1476

1 Am I correct in understanding that the visit to the T-1 trench

( 2 by the NRC Staff and USGS Team occurred on October 22, 19777

3 WITi3ESSJACKSON: I'd like to make one comment.

4 There was a trip the week before that, the Saturday before

5 that. I remember these trips quite well because I asked to go

6 on them at'3 o' clock on Friday afternoon in both cases. So-

7 there was one one week before that. We examined the trench.

8 It was a bucket, back-hoe type trench which had effectively

9 smeared out the clays alongside of the trench and had made it

10 not easy to see those features. So we came back, we asked

11 that they be cleaned off better and allowed to dry out and

12 come back a week later. That was the 22nd.

13 BY MR. EDGAR:(' .

14 Q The second inspection was the 22nd, am I correct?

! 15 A (Witness Jackson) The second inspection was the

( 16 22nd.

17 o Okay.

18 A (Witness Herd) Before the show cause order was

i

19 released. That's my recollection in terms of time chronology.

20 WITNESS JACKSON: Yes. I wanted to add one thing.

21 Drs. Herd and Brabb did not make that visit the week before.

|
22 It was just Dr. Morris and I. And others.'

23 BY MR. EDGAR:

24 Q The five foot offset interpretation that you have

25 developed is a reconstruction of the offset based on the

._ , - - _ _ . _ _ _ . _ - _ _ _ . . __ _._- ._
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1 trench logs and not a direct measurement, is that correct?

#

2 A (Witness Herd) That is correct.

3 Q Now the original interpretation or reconstruction

4 which you performed -- and by that I mean the one explained

5 in the March 25,.1981, deposition -- was done at'sometime

6 between August,1979, and April, 1980, is that correct?

7 A That's correct.

8 Q And am I correct in understanding that the exact

9 date of the interpretation cannot be defined more closely

10 than that from present memory?

11 A That seems right, because it was performed at the

12 time when we started to put together the April, 1980 -- that
.

13 would come out in April, 1980, our sumhary of faults at theg .

14 GETR _ite.

15 Q Okay. So at some time prior to the April, 1980,

16 report, which is Appendix B to Staff Exhibit 1(b), the

17 reconstruction or interpretation was developed?

18 A That's correct.

19 0 And it is your recollection that it was developed

20 for the purpose of inclusion in Appendix B.

21 A Expressly to try and determine the amount of offset

22 that we could infer on *h6 di fferent faults. We looked at,

23 just for the recori, e ? uked at all of the trench logs --

to try and discern where we24 when I say "we", Eai1 and I e-

25 could find offsets horizons that we thought we could measure

.

- - - - , , ,y--- - - - , ~, g - , , y--y ,--. ..w.---.v- .-n-yy - - . . - c-,-4 .- +,,e- , - - , -,
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1 with at least some degree of confidence - We couldn't in

'

( 2 Trench T-2, nor could we in Trench A, and H, of course, as

'

3 well.

4 Q In A and H there was a difficulty, I assume, of
,

5 taking a direct measurement.

6 A Okay. But H had already been measured in the field

7 and reported in the Earth Science Associates report. And A,

8 we felt that there was so much complexity and ambiguity in

9 terms of the proper interpretation that we just felt unable to

10 correctly attempt anything there at all.

11 Q All right. Now if you have any trouble with the

12 definitions on the trenches, please tell me, but I usually

13 refer to in the Phase II investigation, the trench that was'

14 essentially running up north -- well, it was placed north ,

15 immediately to the north and east of the reactor,-is the

16 B-1 - B-3 trench. Is that a fair description?

17 A No. B-1 and B-3 are separate trenches, as I recall.

18 B-3 is to the south of the GETR and B-1 is to the north. B-1

19 was extended to become B-2 on the end. Or they were dug

20 separately and finally joined. I can't remember.

21 Q I just want to set the convention so that when we

2? are talking about B-1 what are we going to describe.

23 A Okay. There is a figure in my, in our report -- my

24 apologies, Earl.
.

('~
25 WITNESS BRABB: Mr. Edgar, if you could kind of

.
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1 indicate where we are going in the discussion we might be able

( 2 to find the figure that would be most appropriate. But

3 certainly Figure 1 in c > --

4 WITNESS HERD: April, 1980, report might suffice.

5 There is perhaps even a better log diagram in the Earth

6 Sciences Associates report of February, 1979. Do any of you

7 know where it is in that -- I think it is in the front.

8 Can I look just a second?

9 BY MR. EDGAR:

10 0 Let's take a look at Figure 1.

11 A (Witness Herd) Okay.

12 Q The B-1 is located to the north and to the west of

13 'the re, actor, I take it.(
14 A That's correct.

>

15 Q And the Trench B-3 is located somewhat to te east

16 and south of the reactor.
f

! 17 A correct.

18 ///

19

20

21

22

23
,

t

25

, - . . - - . . . . - _ _ _ _
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1 BY.MR. EDGAR:

1

2 0 And then trench T-1 is located to the east, farther
3 east than B-3.

4 A Correct, nearly at Highway 84.

*
G Right, and together trench T-1 and trench-B-3 and

6 trench B-1 intersect the -- trace the fault at the hill front.
7 A That is correct.

8 G And, am I correct that trenches B-1 and B-3 were

9 dug between August, 1978 and December, 1978?

10 WITNESS BRABB: We don't have that information, but

11 that is the general tyimeframe of my recollection, but I would

12 not like to specific, with respect to month.

I3 WITNESS HERD: It sounds right. It certainly going(

14
* *

to be before February of '79, and after February of '78.
*

15 BY MR. EDGAR:

16 g okay.
1

17 And am I correct that the B-1 and B-3 trenches were

| 18 on the same trend as the shear exposed in trench T-l?

19 A As best we know, they were dug at the foot of the
.

20 hill front.
l

| 21 g Is it correct that the modern soil was offset two
i

22 feet in the B-1 trench?

23
, A That is the measurement that is reported and which
I

24 we believe to be correct.,

L
25 0 And that was indeed a direct measurement, am I

|

. . _. _ _ _ _ _ _ . . . _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _. __. .



1481
2 1 correct?

2 A It is a measurement that Roy has reported in his
-

3 diagrams as being a direct r.easurement.

4 g And you have no reason to questionits accuracy?

5 A No, because I was there with the trench log in hand,

6 and feel that is an accurate representation.

7 JUDGE GROSSMAN: Is this a convenient time for a

8 ten-minute break?

9 MR. EDGAR: Yes.

10 (A short recess was taken.)

11 JUDGE GROSSMAN: On the record.

12 Excuse me, Dr. Foreman has a question.

13 JUDGE FOREMAN: I have ,- I guess it is a question.( ,

14 It is probably more a comm6nt.

15 In looking at Appendix B of your report, on. lower

16 case numeral two, ii, on your Item No. 4, you list the various

17 thrust movements, and you list three feet of thrust movement

18 on the B-2 fault.

19 WITNESS HERD: Correct.

20 JUDGE FOREMAN: It seemed to me they were talking

21 about a two-foot movement, just as they ended up.

22 WITNESS HERD: I guess I have lost the context of the --

23 Two feet would be for B-1...

24 BY MR. ~ EDGAR:
!

15 G Let us be sure we get it correctly:

!

- - - . - . - . --. - .. . . - . - .-_ _ --. _ .-
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3 1 You have a table on Page 22 of Appendix B.

f'
t 2 A Yes, we show B-2 as having three of offset of the

3 stoneline albic horizon, in other words, the A-E or A-2

4 horizon, and two feet for the B-1.

5 Can I help you reconstruct the reference otherwise?

! 6 BY JUDGE FOREMAN:
1

7 g No, It seems to me that the difference between two

8 and three in this context might be of significance.

9 A Certainly.'

10 g I just wanted to see if my memory was correct, and.

l' I was correct in that.

12 A Mr. Swanson asked a question of me at break as well,*

'

( and I jhst wish to make sure that I didn't miscast something:13

14 I said that in the course of preparation of our

15 April, 1980 document that Dr. Brabb and I had reviewed trench

16 logs for all the trenches, in an attempt to try and reconstruct

17 the amount of offset of the last tens of thousands of years.

| 18 So we looked at every trench log that we found available, to
|

19 try and look at this reconstruction. That doesn't mean that

| 20 we had all the trench logs in when we visited all of the trench es.

|
21 We have stated before that we didn't have trench logs

' 22 when we visited trenches T-1 and T-2.

23 Is that clear now?
|

| 24 BY MR. EDGAR:
~

f k.
25 g Now if one wereto take into account all of the direct

|

|
,

-.,..v. - . . - . - ..,-,..-.#r... . _ . . . , , ...+..-r... 4 ... ...-.... - 4 - . . . . ,,.,, , ,... - -.... ,._.-,,...- . . _ r_ .
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1 measurements taken in the GETR trenches of both Phase I and

fn. |

2 Phase II, for offsets of the modern soil and burried paleosol, ;

- i
. 3 is it true that more than 20 direct measurements of offsets '

4 were taken?

5 A Is this the number that is reported in Dr. Schleman's

6 measurements?
,

7 g Well, we can give you and exact number, by references

3 and tables, if.that would -- or why don't we do this: I can

9 direct you to a table in Mr. Harding's testimony, and you can

10 verify the number later, at a break or some time.

11' A Okay, that is fair enough.

12 G Okay, so what I am really interested in determining

13 is that there,were -- Were there more than 20' direct measurements
{

14 of offsets taken in the trenches?

15 JUDGE GROSSMAN: Well, I think the witness has

16 indicated that he can't answer now. If there is something that

| 17 you want to show him that will refresh his recollection, when

18 you come back...

19 MR. EDGAR: I think we will save time if we do it at

20 a break, or at some period other than during the questioning.

| 21 I will just proceed--
t

22 WITNESS HERD: There were a number of measurements.

.
23 MR. EDGAR: Exactly, he knows there were a lot of

|

| 24 measurements, but he doesn't want to have a precise number,

| k_.
25 until he checks it.

|

| -

|
,

,
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1 JUDGE GROSSMAN: You won't save time if you do it

'
2 during the break today, because we are not going to have any

3 more, other than a final break.

4 MR. EDGAP'. I understand.

5 JUDGE G'10SSMAN: Unless.you request une.

6 BY MR. EDGAR:

7 G Is it true that there was no surface expression of

8 the offset at trench T-l?

9 A That is correct. " Surface offset," in other words,-

10 a step in topography?

11 G Right.

12 A To the best of my recollection, no.

~

13 G All right.-

(

14 A Nor an any of the others.

15 G Putting aside trench T-1, is it true that in the

16 trenches dug during the Phase II investigation that there is

17 no direct measurement of any offsetin the modern soil, in

f 18 excess of three feet?

|

19 A That can't be assured, unfortunately, because trench

20 H, which would apply to that, which has a minimum of 1.5 of

21 offset, had its surface bulldozed off of it, so we don't know

22 how :nuch offset was there, That is a minimum.

|

| 23 0 Now, but there is no reliable positive evidence as to

24 indicate that the offset in trench H exceeded three feet, is that
,

(
25 correct?

, . . . - . . - _ . - - - . -- . - _ - -. . .- . , _ _ , _ .-- - .. -
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1 A I have no way to be able to preclude that. I can't

2 remember.

3 G I understand you can't preclude it, but I am asking

4 you: Is there any reliable positive evidence to demonstrate

5 an offset greater than three feet?
!

6 A. When the top of the horizon is trimmed off, I don't
|

7 know how to answer that, except that it is just a minimum
!

8 number, and to try and guess at the upper boundary is pointless ,

9 as far as I am concerned.

10 g Well, then what you are saying then is then there is

11 no direct measurement in trench H of an offset greater than

'

12 three feet, is that correct?

I3 A. The apparent minimum offset in trench H is 1.5 feet.(
.

14 It is that succint?

| 15 g Right, and you cannot cite speci#ic physical evidence

| 16 which would demonstrate that the offset is greater than three

17 feet, is that correct?

18 A. Nor evidence to preclude it.

19 G Understood.

M So that, repeating my question, putting aside trench

I 21 T-1 and trench H, is it true that in the trenches dug during

22 the Phase II investigation, that there is no direct

23 measurement of any offset in the modern soil in excess of

24 three feet?
(~

25 A. To the best of my recollection, that is correct.

|
,

-. , _ _ _ - _ _ . _ _ _ _ _ _ _ _ - _ , _ _ _ . ____. _ _ _ _ _ _ , _ _ _ _ _ _ _ _ , _ _ _
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1 G Turing to Staff Exhibit No. 4, yesterday, as you

'
2 explained the most recent interpretation, based on the new

3 information made available by the photographs in Staff Exhibit

4 No. 5 and 5-A -- Have I got that correct?

5 A Yes, 5-A and 5-B.

6 0 Exhibits 5-A and 5-B, okay, in light of that, you

7 developed an additional interpretation, and during the course

8 of the explanat. ion, you made the remark that the - "We now

9 think the step is real, based on the photographs."

10 Could you explain what is meant by that, if I have

11 correctly characterized it?

12 A Okay, to briefly summarize: In the calculation of the

13 offset that we reported in our April,1980 volume, which we
( - ,

14 explained under deposition, because of our uncertainty in

15 terms of the logging of the trench, particularly in the area

16 of the fault, knowing that we had observed an offset of the

17 soil, we had interpreted an offset of about five feet, by

18 extrapolating six seven to point nine, and then measuring the

19 apparent offset of that surface from ten three, which we

l 20 concluded to be originally once continuous, and measured that

21 offset nine three distance, which, as we have talked about

21 before, is about five feet, but as much as seven feet.

23 However, when we had done this,' we then required then ,

24 of course, that we were extrapolating a surface accross this
|

25 step, ignoring it, in that log.

!

l
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1 g Okay the step is defined by six, five, four.

2 A. correct. Thank you, I appreciate.your getting the

3 nomeclature here, six, five, four.

4 By extrapolating across that, we were overlooking it

5 and incorporating it into our interpretation. With the semi-

6 discovery, for me, of the photographs, and looking at them, it

7 would appear that the step that exists between surface four fiv e

8 and six seven was real, this intermediate bench, such that that

9 was essential to incorporate and concern ourselves with in tte

10 calculation of apparent offsets.

11 WITNESS BRABB: I would just like to expand very

12 briefly on this:

13 I think Dr. Herd is using the expression "is real" -

,

14 in the way that we go about analyzing the information. We have

15 to weigh the information that is provided to us. Inasmuch as

16 the trench logs are not the trenches themselves, we have to

|
17 evaluate the information to try and del: ermine what we feel is

|

18 real, accurate and correct, versus that that may be a mistake,

19 or mislogged, or misinterpreted. So in that sense, we felt

20 that the photographs added documentation that we were comfort -

21 able with that that step exists.

22 WITNESS-HERD: Thanh,you.
.

23 BY MR. EDGAR:

24 G And there is a corollary to that, I assume, and that

! <

| 25 is when the original interpretation was done -- I assume you
| ,

|
'

|
i
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1 did not recall, at that time, that there was a step or bench

2 at six, five, four.

3 WITNESS BRABB$ Not exactly correct.

4 We did recall that the ashen horizon was offset, so

i 5 that in that sense, there had to be a step somewhere. What we

! 6 couldn't be certain of is where that is in relation to that
|

7 diagram.

8 WITNESS HERD: Right. In other words, this step that

|

| 9 I have been talking about figuratively is one which occurs
1

10 between the A-2 horizon, and we observed an offset, so that

11 there would have been a step somewhere in that trench, and it
:

12 was a question of where it was, and in the calculation of that -

13 apparent offset that we went t"o it.
;

'
14 B MR. EDGAP:

I

15 g Well, it is a question of whether there are two
1

16 steps, really, isn't that the issue?

I17 A That is correct, now.

18 G Yes, and I take it that your recollection vague, at

19 the time you did the reconstruction, and did not recall seeing

20 two steps.

!

| 21 In that fair?
l

-

22 A Well, I think it is more accurate to say that when

| 23 we visited the trench, we were at that stage, for me, just

24 lool.ing at it to get a crude impression of what was there.
; s

25 I don't remember making a thorough examination of the tire

|

|
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1 trench, an looking specifically at that one particular point to

2 learn it. So I don't feel that I made an exhaustive

3 interpretation of it, or have any idea of what all is there.

4 Dr. Brabb, would you like to add?

5 WITNESS BRABB: No, only that there was a possibility

6 that the step was from between line six, seven and ten, three.

*

7 That is what we couldn't recollect.

8 MR. EDGAR: Okay.

9 WITNESS JACKSON: That is my recollection, also, in

10 the trench, that we were there, we knew there was a step,

11 I didn't recall the two steps in the--

*
12 MR. EDGAR: Okay.

13 WITNES$ BRABB: That is all I am trying to get at.
{

14 WITNESS HERD: But again, I point out it wasn't

15 logged, and we were pecking at the wall, trying to follow the

16 A-2, and it was disappearing, and I didn't have any

17 confidence that I 'isd any real ahndle of the stratigraphy inj

18 the trench, and we didn't have the log in hand.

19 BY MR. EDGAR:
I

20 0 And the difficulty you had, when you embarked on the

21 reconstruction, was because you didn't have the log, at that

22 point, you had no. frame of reference to ve ify.

|

23 Is that the point?

24 A That is' correct.
'

(
~

i 25 G Now, you also indicated yesterday -- correct my
|
,

%
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1 paraphrase, if it is not correct -- but you indicated that the

1 second step, which is defined by seven, six, five--

3 A Got it.

4 G Okay, that you would associate that with false

5 movement, because that observation would be consistent with

6 the pa: tern of behavior exhibited in the other trenches.

7 Am I correct?

8 L (Witness Brabb) No, I don't think so.

0 Well', coub.d you explain it then?9

10 A I think we are talking about the line five, six, are

11 we not, rather than five, six, seven?

~

12 Yesterday, I raised the possibility that line five, s Lx

'(' 17 could also be interprete:1 as a fault, and that that might expla Ln

14 the step in the surface four, five, six, seven.

15 0 I guess -- Let me try to make my question a little

16 more explicit, and that may help:

17 Is it possible that the step which is defined by

18 seven, six, five is simply topographic relief?

19 A (Witness Herd) Well, if it is topographic relief,

I propose there were two interpretations, that it was a surface
i

21 of erosion, which would have been ancient relief that is now

22 burried, or that it is a once continuous surface that is

23 offset.

N
f O Right. And what I am suggesting, or what I am

D trying to explore is that it is possible that it is topographic

j
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1 relief, but what observation leads to the conclusion that it

'
2 is more probably associated with offset? That is what I want

3 to try to encapsulate.

4 A Okay, well, what makes it more probable to be offset?

5 For me, it was the A-2 horizon, and the remembered

| 6 offset in that horizon.
!
'

7 okay, I guess should explain that more, or not?

8 0 Could you elaborate on that?

9 A Sure.

10 We are talking about a contact which I said between

11 point six, seven, four, five, and apparently ten, three

12 appeared to be the stoneline, and above it a white or ashen
.

13 area, which we thought to be the A-2 horizon. For me, it was
,(

! 14 not only the steps in the stoneline, but also in the A-2

15 horizon, plus this remembered offset of actually looking at

16 seeing the A-2 physically offset that made me helieve faulting

17 was the preferable interpretation of this trench log.

18 The A-2 horizon, as we have been talking about in

19 previous questions, is this horizon that forms parallel to

20 the surface, below the A-1 horizon, and it, in the exposures

i
21 that we had seen in the trenches in the GETR area, has regional'

22 continuity and parallelisn with the surface. And in this

23 trench, by inference and documentaticn, what we have with the

24 photographs in some of the annotations of the log, not only
~

25 does the stoneline make an abrupt drop, elevationally, but

..,. --__ - _ _ _ _ _ __ _ __ _ _
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1 there is an accompanying drop similarly in the A-2 horizon,

( ' '

' 2 that the increase in depth below the surface of the A-2, from

3 latitude six, seven -- excuse me, longitude six, seven to

4 the area four, five, is an increase in depth of the A-2

5 horizon by nearly, what, almost a hundred percent? It would

6 appear to be of that order. And then again, between four, five

7 and -us, three we are increasing it another almost 40 or 50

8 perenet again.

9 Now the increases that these abrupt -- Excuse me,-

10 these increases in profile depth are abrupt. They occur within

11 only a foot or two distance laterally, and these abrupt steps

12 are -- &nd increases in profile development are unlike things

13 that we had seen elsewhere, where the soil stratigraphy was
('

| 14 undisturbed by faulting.

15 What we are requiring, as far as I understand it,
|

16 on ten, -- in the areaof ten, three is to have the A-2 being

17 well below the surface here. I don't know the scale. I would

18 look to be on the order of --
|

19 Does anyone have a ruler?

* ///
1

i 21
|

| 22

23
,

,

I

! 24

(
l

'

25

|

!
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tp5 1 WITNESS HERD: over in the area around lu - 3, t he
^

2 A-2 horizon is nearly 3 to 4 feet below the surface and so

3 we are saying, then, there is an A-2 which is covered by a

4- very thick A-1 horizon. But by the time we get over here,

5 let's say over in 6-7, the A-1 horizon is very thin and the

6 A-2 now can be no more than less than jusu a single foot below

.7 the surface. So we are saying that there is an increase of

8 almost two or three feet of depth of that A-2 horizon immedi-

9 ately as we pass from Point 6 to 5 and then again immediately

10 as we pass from 4 to 3.

11 These abrupt increases in the depth of the A-2 and

12 the overlying A-1 increase accompanying it are atypical of
.

13 the soil profile development which we see in the Livermore ,

14 Valley area, to the best of my recollection and experience.

| 15 And the steps when we have seen these before, these abrupt ,,

16 increases have been associated with faulting as so classically

i 17 displayed in this photograph here in B-2.

t

| 18 BY MR. EDGAR:

19 0 Yeah, but I thought you told me that these soil

20 horizons, you are not in a position to correlate these soil

21 horizons with the other trenches.

i
22 A (Witness Herd) I'm not having to make --

;

23 Q And you can't have consistency both ways here.

24 A okay, but I can do witn the modern soil, can't I,

(
25 because the modern soil is the planesol, the posita soil which

- - -- . - -. . . , _ - . . . . . . -- - . _ . . _ _ - . . - .
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1 we have seen elsewhere, the ones that I have looked at in the

/
2 trenches. Regardles s of its particular age locally, it is one

3 that develops in a same uniform fashion, as best of my

4 understanding. That is, that it forms by downward percolation

5 of material. It is a weathering horizon. And by comparison

6 to regional relationships and looking at the trenches locally,

7 not more than -- what? -- several thousands of feet away in

3 Trench B-1, B-2, the same sort of relationship is associated

9 with faulting and then we've got it here and that's what we

10 are interpreting it with.

11 Excuse me. Dr. Brabb has something.

12 WITNESS BRABB: I believe our correlation difficulty ,

t' 13 Mr. Edgar, was with two older hdrizons, the stone line, and the
(

"

14 paleosol.
.

15 WITNESS PERD: Yes.

16 WITNESS BRABB: These are not the points in issue

17 here.

18 WITNESS HERD: Yeah, that is correct. We want to be

19 sure on the stone line, the surface of erosion, because that

20 may not be everywhere time synchronous. And certainly that

21 buried soil beneath it, if that is what it is, is the problem

22 of what does it fit in timewise.

23 BY MR. EDGAR:

! 24 Q Did anyone or can anyone testify that they saw a
l

25 shear from Point 12 to Point 57

-~ -- , ... .-= -- . . , - . . ,. --



1495

1 A (Witness Herd) I certainly cannot do that. I think

2 Bob, in your memo or something like that --

3 WITNESS JACKSON: I remember an awful lot of shears

4 in that trench, but I don't know that I could identify that

5 line on that log as one that I did see.

6 BY MR. EDGAR:

7 0 Okay. I'm not talking about the line on the log.

8 I'm talking about the extension of the line from Point 12

9 to Point 5.

10 A (Witness Jackson) Oh, I misunderstood you. I guess

11 if you go from 12 to deeper in the trench or to the right,

12 there was one shear that we spent some time looking at and

13 trying to extrapolate"up toward the surface., I recall searching-

(
'

14 for that and not being able to see anything definitive that

15 I felt could contribute to this type of offset; however, and

16 this is a very important point, the material in this area

17 is very blocky and very, if I temember correct.ly, bleached,

18 very ha ;d to trace through that particular area. So I think

19 it was somewhat ambiguous. I think I indicated that --

20 WITNESS HERD: Did you think it was bleached or was

21 it the black material, the black, blocky clay?

22 WITNESS JACKSON: Oh, it was a grayish material.

23 BY MR. EDGAR:

24 Q Did it have distinct columnar blocks in it?
"'

25 A (Witness Jackson) Yes, it did.

.
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1 Q And did it have the same soil structure as the

( 2 typical buried paleocol with the exception of color?

3 A I am not at all a soils engineer and soils stratig-

4 rapher and I don't recall.

5 WITNESS HERD: I recall that it did not. I remember

6 a different type of ped structure.

7 BY MR. EDGAR:

8 Q Did anybody on the panel see a shear extending from

9 Point 5 to Point ll?

10 A (Witness Herd) When I visited the trench in that

11 area of the trench I believe it was covered with spoil and

12 colluvium and there was no attempt on my part made to try and

13 clean it because it was being cleaned at the time is my

14 recollection.

15 WITNESS BRABB: I'd like to state for the record

16 that I could see -- I don't recollect any faulting between

17 5 and 12 or 5 and 11, but that it could be there.

! 18 MR. EDGAR: Okay. That's fair.

19 WITNESS HERD: I would agree with that.

20 JUDGE FOREMAN: Why do you say it could be there?

21 WITNESS BRABB: For the reason Dr. Herd just mentioned.
t

22 There was a difficulty in seeing the features clearly in the

23 trench. Also, we were in there for a different purpose at

24 that time. It was mainly to establish that tr.ere was young
,

l. -I

,

25 faulting that might have implications for the reactor. We did
|
,

1
___ .,, ,_
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1 assure ourselves at thattime chat there was indeed young

I '2 faulting, that is to say, the modern soils were offset. But

3 I cannot be specific about where that fault is located with

4 respect to this trench log. That's my difficulty. Because

5 we did not have this trench log when we went into the trench.

6 JUDGE GROSSMAN: You were only interested in deter-

7 mining whether the faulting fit the definition of a capable

8 fault for the NRC standards at that time?

9 WITNESS HERD: The three points that we were looking

10 at were, one, was there or was there not faulting; two, dip;

11 and three, age.

12 JUDGE GROSSMAN: It's the third point that I am asking

13 about. That was the only one that you were interested in as
[

14 far as time goes.

15 WITNESS JACKSON' If I recall correctly, it was a.

16 reasonable interpretation of recent or age, and we were not

17 trying to be definitive in terms of the age of the last move-i

|

j 18 ment, as to whether it was 35,000 years or less. It was was

L

| 19 there reason, good reason to conclude that there was a high
!

| 20 possibility of its being young in age.
!

| 21 WITNESS DEVINE: If I may add something. At that

22 stage I'm not sure either that Drs. Herd or Brabb knew what
,

i

23 the NRC definition of capable faulting was. They were looking

24 for young faulting, as he has been describing it, in their
, i

25 own terms of young faulting. It was at a later time when NRC
|

''

,

- .. . _ . - _ . ._ .- . - - - _ , - ,. - . . . . - . - . - - - . - _ , .
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1 definitions began to be applied to their analysis of what they

2 had seen.

3 WITNESS HERD: Sorry for the interruptions.

4 MR. EDGAR: No problem. I'm used to it.

5 BY MR. EDGAR:

6 Q Does anyone on the panel remember seeing two shears

7 in close proximity that broke and extended up into the A-2

8 horizon?

9 A (Witness Herd) It's a parallel answer to what you

10 just asked. Again, we would have to, from my point, we would

~11 have to repeat that the examination was cursory. I recall

12 one, that there was colluvium and material in the walls of

13 the trench. I didn' t feel that there had been a chance t'o(

14 even accurately look at it, so I can' t say that there wasn' t.

15 I certainly observed one. There may have been more. I knew

16 that I certainly saw, as Dr. Jackson has pointed out, a cluster,j

| 17 a number of parallel faults in tha trench, certainly in the

18 lower part.

19 0 But that was in the lower part.

| 20 A That's what I'm trying to say. Right.

21 Q Now, do the photographs which were 5(a) and 5(b),
i

22 Staff Exhibits 5(a) and 5(b), clearly show a fault extending

23 from Point 12 to Point 5 to Point 11?

24 A clearly show it?
,

! t
25 0 Yes.
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1

1 A No. But.I'm not sure exactly what they show, other

i i
, 2 than to help us be sure that there was an apparent A-2 in the

3 area of 4-5. It is with Bob Jackson's marking on the line

4 above the area of that shore in Photo 5(a) and 5(b) that we
.

5 got the impression that must have been the area of 6-7.

6 Q Okay.

7 WITNESS JACKSON: Mr. Edgar, I remember vividly the

8 discussions we had about the extension of this to the surface

9 because it was one of the critical elements of whether or not

10 we should issue a show cause order. And I think it was in-

11 conclusive at that point in time. In the later memo that I
~

12 wrote or helped to write after returning from the trip we
~

13 .noted a number of items. I think there was a topi*c of discus-

14 sion it was difficult to see and there was not a consensus --

15 I think there was a general consensus among the tranch on the

16 22nd that it wasn't definitive one way or the other.

17 MR. EDGAR: Okay.

18 WITNESS HERD: I don't agree with that.

19 WITNESS JACKSON: Definitive one way or the other'

20 did we see a shear running through there?

21 WITNESS HERD: Oh, well in the protector area. The

22 point is that we have recorded before that we saw and observed

23 offset in the surface soil. We have reported that in our

24 February -- excuse me, in our report of '79, I guess it is.

; ~
25 WITNESS BRABB: And I would add further to that that

I

. - _ - - __.
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1 my recollection of those trench meetings is that we were all
,
'

2 agreed, including the consultants, that the surface soil was

3 offset. Therefore, at a later time when we received the trenca
,

4 log and those soils are not shown as offset, it was a surprise

5 to me.

6 WITNESS HERD. Agreed. To me as well.

7 BY MR. EDGAR:

8 Q Now, looking at the shear which -- the extension of

9 which is the line from 12 to --

10 A (Witness Herd) F,xcuse me. I was not listening.

11 Q Okay. Let's look at Licensee's Exhibit 2, Figure

12 B-1, which is the trench log of T-1.
.

( 13 A Okay. I have it in hand. I will sit down this time ,
.

14 Q Do you have that figure B-l?
'

15 A I have it now. It's in the rear of the volume. It' s

16 a figure that folds out, unpaginated.
i

17 0 Now I'd like to try to get this oriented. The step

18 at 7-6-5, or the step defined by the broken line 7-6-5 is
|

19 at Station 130, is that --

20 A That's correct.

21 Q Okay. Now, between Station 130 and 140 one can

22 see a shear, the extension of which is line 12-5-11.
I

23 A Yes.

24 Q Okay. Now is there any evidence in the log to show

C
25 that there is an offset of the blocky clay or I think it's

|

|

|

.
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1 labeled -- yeah, it's a blocky clay soil unit at the lower

2 contact.

3 A You mean silty clay?

4 Q Well, let's start with that, yeah. Let's take them

5 both. Let's take G first.

6 A No, there is no indicated offset there, according

7 to the trench log.

8 Q All right. And there is no indicated continuation

9 of the shear past Point 12 on Staff Exhibit 4.

10 A That's true.

11 Q Does anybody recall from observations in the trenches

12 that the soil units H, G were offset at the lower. contact?

13 At the extension of Line 11-5-12, that is the shear above the
(-

14 main shear there.
.

15 A (Witness Jackson) I'm afraid I lost the track of
.

16 the beginning of your question.

!

| 17 C All right. Fine. What I'm asking is let's assume

|
18 we take Line 11-5-12, project it through the shear shown in'

19 the trench log, and Foject it down right to the bottom of the

20 soil contact. Does anyone recall any offset on that lower
i

|

| 21 soil contact which could be associated with the shear defined
|

| 22 by the extension of 11-5-12?

23 A (Witness Herd) Not to be argumentative, but I am

24 troubled when you keep using the word " soil". You are using

25 it as a graphic generalization, not necessarily that's what
:

|

:

|

.
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1 was there. And as I believe I said yesterday, that was one of
~,,

( 2 the troubles with entertaining this hypothesis in terms of

3 extending it below. But given the nature of the material that

4 it is in and the like and the great numbers of faults below,

5 I am bothered that there isn't any documented offset, although

6 I am equally not prepared'to say that there wasn't because I

7 didn't have an opportunity to check it and, given the density

8 of faulting and the nature of the materials in which the fault

9 occurs, I am not sure that that would have necessarily been

10 recognized readily.

11 WITNESS BRABB: I'll answer the question for myself.

12 I have no recollection of a shear in that area, but I will

( point out that in terms of the trench log it indicates' that
~

13

14 in one case we are talking about silty clay and the other case'

15 we are talking about silty clay clay. These units, if you

16 will, are very nearly identical and therefore it may be a

17 little misleading to show the dashed line along there as

18 something that represents a stratographic unit comparable to

19 what we were looking at in the other trenches.

20 WITNESS HERD: And if I may just for point of

21 reference, if you look over in the area of just below Station

22 160, there is a contact interpreted into the area where this

23 fault is shown as going and it sort of just dies out over in

24 the area of 147. And that contact there is mapped as a contac t

-

25 very subtle gradational over a 1.5 to 1 inch, such that I get

. . . . . - - . - - . - ..-. _ _ - ,_ - _ . . - - - - .. - . , . . . - . . -
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1 the inference from here that recognition of stratographic

(.
2 horizons were difficult at best and almost impossible to

3 follow laterally, certainly as evidenced there. So that I am

4 not bothered, if this contact couldn't be followed over into

5 the area of the fault near 135 I similarly am ready to imagine

6 that it would have been very difficult to envision these

7 contacts as well here.

8 BY MR. EDGAR:

9 Q Okay. But let me ask a hypothetical question then.

10 Let's suppose that what we are seeing in this shear which is

11 defined by line 11-5-12 is thrust faulting and let's also

12 assume that we see no offset of the lower unit. If that is

( 13, true, is it physically impossible for that fault to extend

*

14 up the line 12-5-117
'

15 A (Witness Herd) It's not physically impossible for

16 it to extend. You can have a simple break in the soil that

17 can continue all the way to the surface. But the point would

18 be that you are trying to make, I believe, is that there would

19 be no apparent displacement on that fault.

20 Q That's right. There would be no offset. Is that

21 right?,

|

22 A That would be the inference if the contacts are

23 there.

24 Q Right. And in the absence of evidence that those
'

.

25 contacts were offset, then one has some difficulty projecting
!

f
|

, _ _ _ . _ _ -. _. _ _ _. _ _ _ . . , _ ,
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1 the line upward from 12 to 5 to 11, is that a fair statement?

r'
2 A (Witness Brabb) We have admitted, Mr. Edgar, that

3 we have some problems in that area and we are speculating.

4 We tried the best we can to provide the information that we

5 have at our recollection. We have tried best to indicate some

6 of the difficulties that we have with the theory that we have

7 for the origin of the offset of the steps. As we pointed out,

8 there are some missing gaps, and this is one of them.

9 Q I appreciate your candor. I was simply trying to ge:

10 this said another way.

11 A How else can we say it?

12 0 I'm not trying to rub anyone's nose in this. This

- 13 is just a matter of fact that needs to be brought out.
( ,

14 A (Witnes3 Herd) If I may just fo'r a moment, not to
'

15 complicate things further, but I think it might. Dr. Ellswort:1

16 reports that in the course of my discussion of Trench T-1

17 apparently Dr. Slemmons thought that there might be an

18 alternative interpretation, certainly one with faulting, which

19 would not require fault offset in the area of Step 5-6, but

20 certaini." fault offset along 8-3, in that area. It's a third

21 hypothe .s we haven't heard about.

22 WITNESS JACKSON: I talked to Dr. Slemmons about tha t

23 briefly and I think he was referring to -- and you could ask

24 him when he returns -- he did not go in this trench and I thin c
.,

( . .-
25 he was just looking at this log with limited understanding of

.. - _ _ . _ - - . - . - _ - . . . , - . . . . _ - . . . -- . . - . . . .- .
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1 it and saying this was a possibility. |
'

BY MR. EDGAR:2

3 Q Dr. Jackson, I handed out a copy of your meno to

4 is it Dr. Gamel or Mr. Gamel?

5 A (Witness Jackson) He deserves a doctorate, but he

6 is Mr.

7 Q Okay. Mr. Gamel. Dated October 31, '77, and that

8 is marked for identification as Licencee's Exhibit 44. The

9 part I am interested in is the following, it is in the first

10 full paragraph, and I quote: "An apparent six inch offset of

11 a faint colleachy rich zone approximately one foot below the

12 present ground surface was also noted. No clear evidence of

13 a fault can presently be traced to this offset, although the
f ,

.s

14 nature of soil at this location might mask such evidence."

15 Is it a fair inference here -- and I recognize that memories

16 are not always intact with the passage of time -- but is it a

17 fair inference that the reference in the memorandum is to what
i

18 area on Staff Exhibit 4?

19 A My best recollection is that it is 6-5-4.

| 20 Q Okay. Now if the colleachy --

21 A If I might add, the reason I remember that discussio s

22 was the reason I mentioned yesterday, that we had a lengthy

23 discussion about -- and I don't know who it was with -- about
,

24 grazing on one side of the fence line versus the other side

25 of the fence line as causing this change in elevation. That's

!
|

i
_ _ _ _ . . _ . _ _ - . . . _ . . - . . - ~ . . . _ , _ . . , . . .. ,. __ . . _ , . . . _ . _ , _ _ , _ . . _ -_ ..
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1 why I focused on it after this much time. It was related to

; ~.
2 the photographs, 5-A~and 5-B, I think is where that statement

3 was beirq ma?o, to the best of my recollection.

4 WITNESS HERD: The question -- and I'm curious of

5 this -- the six-inch offset, are you inferring it to be one

6 ths. was apparent net slip, if it were in the sense of movemene.

7 along a fault plane, or just vertical offset?

8 MR. EDGAR: Yeah. I guess that's a legitimate

9 question.

10 WITNESS JACKSON: No. The sense of what I meant

11 there -- it's a long time -- the sense of what I believe or

12 was itying to intend there was the difference in elevation
.

13 between surface 4-5 and 6-7, the change in elevation.
{ ,

14 WITNESS BRABB: Then I would like to point out, at

15 least if the trench log is correct, that it '.ooks like the

16 approximate order of magnitude of that is somewhere around

17 two feet.

18 WITNESS JACKSON: That's the vertical distance from

19 5 to 6.

20 Mi?. EDGAR: Yes. Dr. Herd can estimate it there on

21 the scale.

22 WITNESS BRABB: Also, that we attempted on the photo-

23 graphs, Staf f Exhibit 5 (a) and 5(b), to try and estimate what

24 that step would be using the width of the trench shoring as
,

(-
25 a scale. We're not sure what the trench shore, how wide it

_ . _ . __ - . _ . _ _ _ _ _ .- - . . _ _ _ __ - _ . - _ _ , - _ .
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1 is. We used 8 inches. Is this a reasonable length? Maybe
~

2 Mr. Harding can help us out. Do you recall how wide those

3 trench shores are?

4 MR. HARDING: I believe it's probably closer to

5 5 or 6.

6 WITNESS BRABB: Five or six inches. That would then

7 increase our measurements to something on the order of what

8 we see on the trench log. '

9 WITNESS HERD: It's two feet, more or less, in terms

10 of the step.

11 MR. EDGAR: On a rough scale.

12 WITNESS HERD: On a rough scale.

'

13 BY MR. EDGAR: .

(
~ . .

14 Q Okay. Dr. Jackson, the offset that you were talking

15 about is one that you are at least mentally you think was

16 vertical.

17 A (Witness Jackson) All I'm talking about is the

18 distance in elevation between 4-5 and 6-7. I'm sure that that

19 is what we were talking about. To the best of my know.1. edge,

| 20 that's what that referenced.

21 Q Okay. Now could we turn to Staff Exhibit 1(b),

22 Appendix B, and back to Figure 13.

23 A (Witness Herd) That's the cartoon?

24 Q Yes.
,

t -

25 A Okay.

~

i
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1 Q Now if you go from Figure 10 -- excuse me -- Plate
--

2 10 to Plate 11 of Figure 13, you see first an offset of a

3 young soil horizon, of the modern soil horizon, the A-2, and

4 a scarp there on the ground and then you go over to Plate 11

5 and the scarp is eroded off and there you are. The thing that

6 I would like to know is that first if indeed one were to have

7 an offset in the modern soil isn't it true that in order to

8 have erosion of the paleosol layer one must have exposed that

9 paleosol layer to the atmosphere? In other words, one cannot

10 erode unless one is exposed.

11 A OKay. You just jumped two things which I'm not sure

12 I tallow. Let's go to the point --

13 Q Let me break it down. Let me just try this.
[

-

14 A All right.'

.

15 O Start with Plate 10.

16 A Right. I'm looking at it.

i .

17 Q We have offset the young soil.

! 18 A Right.

|

| 19 0 And there is a distinctive wedge represented by the

!

20 paleosol in Plate 10.

21 A Right.

! 22 Q Then we flip over to Plate 11 aad we see a scarp

23 there which has now been -- we don't see a scarp there, it

24 has been eroded off.
( ,

25 A Right.

.

.- ,- - _ . - - -- _ - . . , , . - , -~ _+- - -- ,- - -- - , _ . . - -
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1 Q But there is no erosion of the buried paleosol be-

.,

1 2 cause it is in fact buried.
.

3 A That's correct.

4 Q 'Okay. Now if we now translate this to Staff Exhibit

5 4, how can you explain the absence of a distinctive wedge if

6 the offset -- where is the wedge? We have drawn a lot of

7 lines, but we don't have a wedge here.

8 A Okay. We noted yesterday as well and I noted yester--

9 day in my discussion that that is an important point. I

10 would repeat the caveats and the concerns that I expressed

11 before. There is really an important point to get across here ,

12 There would have been really only one particular horizon that

13 would have been visible in all of the material above, given ,
(

14 time to dry out. That would have been the A-2 horizon. The

15 rest of it would have been -- appeared to be just the simple

16 A-1 horizon, a dark, greyish-brown material. The A-2 from

17 the A-1 would have appeared totally indistinguishable if it

18 were fresh in terms of cleaning off the wall.

19 In other words, you could have an A-2 here along the

20 bottom, you know, stepping across right here, and if I had

21 gone in within a few minutes and cleaned off the face, the

22 material throughout the whole length of the top of the trench

23 would have appeared identical, even though there would have

24 been two physically mappable soil horizons in there, the A-2
,

''

25 and the A-1. Given time, a few days to dry out and the like,

- . . _ _ . _ - - . . _ . - . - - --
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1 the A-2 would have been clearer. What I am concerned on is

2 that I have no clear assurance here that that A-2 horizon,

3 which would have been the critical way to have seen in part

4 some of these contacts, would have been recognized in part.

5 I agree that there should have been a more defined

6 wedge out of some of this other blocking material, but in

7 looking at the photograph, 5-B and the like, the context there

8 seemed very, very subtle a nd obscure. I agree it is troubling

9 that it isn't there, cut I'm equally P.roubled and know that it

10 is difficult to see some of these contacts as well.

11 Q What concerns me as a laymen is that we are drawing

12 lines here that are forming wedges and triangles and the only

13 way you can back off the wedge or triangle is to have erosion
(

14 and you can't have erosion unless you've got that surface --

15 this wedge -- exposed to the atmosphere during the period of

16 erosion. You can't erode buried soil. That's my common

17 sense interpretation. Am I way off base?

18 A No, no. I agree with your concerns and, as I say,-

19 I tried to express those yesterday. However, if you just

20 look at the gross topography in the whole view of Trench T-1

21 log, it is quite prominent that the horizon is a linear until

22 you come to these abrupt two steps right in the area of the

23 fault. That certainly suggests something happened there. I

24 know that the consultants have -- particularly meaning Harding

15 and others -- have said that doesn't preclude faulting in the

- -- - -. . - . - . .- . - . . - . .-, - - . - - - . .- - . ..
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1 past, it just altered it. But given the nature of the materia:.s ,
s

2 the time it was logged, the clear difference in observation

3 that we have on the fact that I recall that the soil was off-

4 set yet don't see any documentation of it nere, the fact that

5 Roy didn't log any of the soils in here, we have no assurance

6 to preclude that it's not been o'ffset. I remember that it is

7 offset. I am trying now to reconstruct that offset from this.

8 I recognize that these contacts are difficult to envision

'9 because they are'not mapped as such.

10 WITNESS BRABB: Let me try and state it in my words

11 as best I can. This log does not show soils unit. Soils unita

12 are not mapped on the log. We are trying our best to recon-
~

. I3 struct what the soil units are in there from the information'

. ,
<

14 provided in the log of the material character plus the photo-

15 graphs that we have seen. There is nothing from that informa-

16 tion, though, to preclude the extension of the A-2 horizon

( 17 from line 6-7 to point 11, to say it may be there and the

! 18 wedge may be there. And the interpretation we have may be
|

| 19 correct.

20 ny gg. EpcAa:

21 O What I can't understand is that when you go in these

22 trenches, you see this very vivid wedge and there's got to be

23 a physical explanation for how you get erosion on buried soil.

24 A (Witness Brabb) The buried soil is not the issue
i

25 here. It doesn't enter into the computations that we are

. -. _. _ _ . . _ - - . , _ _ _ , _ , . - - _
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1 talking about. The buried soil, I think you are talking about

2 the paleosol, is that true?.

3 Q Yes.

4 A That's in the lower part of the trench. Do we have

5 a confusion in the term?

6 Q But it is truncated by a stone line.

7 A (Witness Herd) Okay. I think there may be some con-

8 fusion here. What you are asking is why isn't there an exten-

9 sion of a wedge-like material 6-11-5 here.

10 0 Sure. And likewise on the other one where, as you

11 see in B-2 so very vividly with this red horizon.

12 A (Witness Brabb) No, we are comparing two different
.

13 units. The red vivid color that you remember from Trench B-2

14 is this lower unit identified as X, if the consultants are

15 correct, on this diagram. Therefore, you are comparing a

16 vivid unit in B-2 with something that is in the lower part of

17 this trench and not a matter of contention.

18 0 Well, no. Dr. Herd doesn't agree, I don't think.

19 A (Witness Herd) Yeah. I think I Onderstand what

20 you are saving. But the most important point that I would

21 raise is that we are not talking about a red soil here. There

22 wasn't a red, vivid, buried soil screaming out at you to be

23 able to follow comparable to Trench B-2.

24 WITNESS JACKSON: I'd like to add a comment, if I

25 could. It is getting very late and --

_ _ .- _ . . . - . . . . . . - . . - _ _ _ - . . . - . . . . - .
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1 MR. EDGAR: I know. I'm sympathetic.

2 WITNESS JACKSON: I'm not complaining. I'm just

3 indicating that we are talking about something three and a

4 half years ago ant our recollections of it. It is very diffi-

5 cult. I do remember in the opening of the other trenches after

6 T-1, T-2 series, puzzling over the reason why we didn't see

7 the obvious things that we saw in B-1, B-2, B-3 and H,

8 especially, where these offsetc were very vivid, very apparent ,

9 Now there are other explanations. I think it is

10 absolutely clear to everybody here that there are a lot of

11 alternative explanations to what we are seeing, the faulting

12 being one of the better ones since there are so many shears

13 around this area. One thing that I thought about during this
,

,

\

14 process is that T-1 is located in a somewhat unique area

15 relative to the other trenches. It is in the bottom of a

16 swale. It has a rise on both sides of it. All of the other

17 trenches are located where it is downhill to the west of all

18 of them. So there could have been -- I don't know soils enoug t
<

19 to speculate, but there could have been some erosional aspect

20 coming parallel to the fault. In trying to wrestle with this

21 I thought about that.

22 The other idea is this was a backhoe trench as

23 compared to the others,which were very wide open, bulldozed

24 trenches, which allow you to a great advantage. They are
,

25 excellent trenches because you can stand back and get a much

- .- , . _ _ - - - . . - - - - ._ . -- . - . . - - -
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1 better contrast. When you are standing in there with shoring

2 all over you it's not easy to see all the time. I'm general-

3 izing, but it is probably not the best.

4 JUDGE GOODMAN: I think this is a good time for

5' everyone to have a good night's sleep on that and come back

6 with refreshed recollections tomorrow, unless Mr. Devine, did

7 you have something you wanted to say?

8 WITNESS DEVINE: I wanted to make a very brief

9 statement. I'm far enough back from this that maybe I can

10 offer a comment that is useful. The others are so close to

11 it they may be missing the point. And you are discussing abou :

12 the need for erosion and not having it possible because it

13 would not be exposed. As I understand our geologists here,
f '

t.

'14 we do not require erosion for the interpretation we have"
'

,

15 offered. We are saying the wedge is there but it just can't
.

16 be identified. It has not been removed by erosion.

17 BY MR. EDGAR:

18 Q Okay. But then my question is did anyone see it?
I

19 A (Witness Devine) And I believe the answer was no,'

20 they did not identify it. But they then went on to explain

f 21 .the difficulties of trying to identify it.

I 22 MR. EDGAR: Could I make one other suggestion,

1

23 Judge Grossman? I think I am about seven minutes away from
|
|

|
24 finishing this. It is up to the witness panel, but if they

25 would like to finish, I would be willing to proceed.

i

,- ,_ , . . - . - . - , , . - - , . - - , . -.v. , . . - - , , - - - , , -.-- - ,, . .,
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1 MR. SWANSON: Mr. Chairman, we did discuss this

2 possibility earlier, if he could finish with the panel. You

3 may want to finish at least this line. Mr. Cady indicated

4 that he would be available for a few minutes anyway past 5:00.

5 I assume the Board has some questioning. The panel, anyway,

6 is willing, as I understand it, to go for a little while longer

7 to finish this line. One comment, though. Both Mr. Edgar

8 and Mr. Cady indicated that they had completed with other

9 aspects of the panel. I have no questions of either Dr.

10 Ellsworth or Dr. Pichumani. Apparently counsel for the other

11 parties do not have any questions of those two gentlemen.

.12 I was wondering if the Board knows if they have questions in

13 that area could those gentlemen perhaps not have to come back?

14 (Pause while the Board members confer.).,

15 JUDGE GROSSMAN: Unfortunately, the Board does have'

16 some questions of those two panelists. They are going to have

17 to be here tomorrow anyway. In view of that, does that make

[ 18 any difference as to whether you --
|

19 MR. EDGAR: I'm indifferent to it. I'm sure they

20 would be glad to be rid of me.

| 21 MR. SWANSON: The panel is I think willing to go

22 seven minutes to finish this line of questioning.

23 WITNESS HERD: Yes, and I think it would be better

!
'

24 to maintain the logic flow.

25 MR. EDGAR: I think so.

|

_ _ _ _ . - - _ _. _ --_ _ __ . - - _ _ - - . ~ - _ . . _ _ . _ ..____, _



1516

1 WITNESS HERD: Because we have reconstructed trench

2 logs, et cetera. Fine.

3 BY MR. EDGAR:

4 O A quick one. I handed out Exhibit 43, which is the

5 california Division of Mines and Geology report on the trench

6 -- excuse me -- on the T-1 trench visit. It is dated October

7 26, 1977 -- I stand corrected -- October 28, 1977, is the

8 cover letter and the enclosed report, by Thomas E. Gay, Jr.,

9 State Geologist, is entitled -- is dated October 26, 1977.

10 If I could call the panel's attention to the first page of

11 the attached report and as well page 9 of Appendix D to Staff

12 Exhibit.A-2 -- no, Exhibit 1(a) -- I've got A-2 on the mind --

13 okay. Page 9 of the California Division of Mines and Geology

14 report, which is Appendix D to the first SER.

15 (Pause)*

16 ///

17

18

19

'

20

21

22

23

24
.

'

25

.. . - .. . - . . _-- -- . ,-- ,-.-.- ,-- .. . - . . , . .-,. -
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1 1 WITNESS MORRIS: Is Page 9 a table?

2 .OR. EDGAR: Yes, sir, it is.

3 The table is entitled: "Characte.ristics of Thrusts

4 Exposed in the Trenches," and it appears on Page 9 of that

5 report.

6 BY -MR. EDGAR:

7 0 Now, if you will read down in the memorandum, the

8 Gay Memorandum, under the heading " Trench 1," it says:

9 "Livermore Gravels (Plio-Pleistocene) overlie and are

10 in fault contact with older soil and colluviium (probably of

11 late P'.eistocene age). The fault, which dips gently to the

12 northeast, can be traced in the older soil and colluvium to
"

13 within three or four feet of the surface. ,

~

14 The younger overlying units did not appear to be

15 deformed, but this could not be established with confidence

16 during the brief period of observation."

17 Now, turning +.0 Page 9, the table, entitle

18 " Characteristics of Thrusts Exposed in the Trenches," I see

19 in the first row of data Trench 'i'-1, and then in the column

20 that is labeled " Materials Displaced," I read the phrase:

21 "Stoneline equivalent?"

22 Is it fair to draw the inference from Exhibit No 43

23 and the California Mines and Geology Division Report, which is

7.-
24 Appendix D to Staff Exhibit 1-A -- Is it fair to draw the

| 25 inference that the California Division of Mines and Geology

1

f

|
- . _. ---. .. .- _ . . . - . - _ . . - . -. .. -_ . _ _ _
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2 1 people did not believe that the young soils were offset in

2 trench T-17

3 JUDGE GROS.SMAN: Excuse me, is there any foundation

i 4 for this panel to r.nswer for the--

5 MR. EDGAR: Well, it is part of the SER, so I guess

6 that is a fair question as to whetha. they know.

7 WITNESS BRABB: I have a further problem, Mr. Edgar,

8 in establishing the credentials of the two gentlemen that

9 signed the letter, with respect to soils units. It has been

10 my observation in the trenches that these are subtle, difficult

11 things to recognize, and therefore, I would use a weighing

12 process, in terms of the interpretation of these two geologists ,

13 who I personally know, in terms of the interpretation of soils.

14 WITNESS JACKSON: It ha. Jeen a long time since we

15 attached that to the SER. I do not remember discussing that

16 aspect at all. We attached the SER -- that report in total to

17 the SER, without going thrcugh it with CDMG.

18 BY MR. EDGAR:

19 g Okay, I have a simple question now, which I hope will

20 be my last, and it is another one of these layman's questions,

21 and it really deals with plane geometry:
;

i 22 If one assames that one has two blocks moving alcng

23 a common surface, and the two blocks consist of prallelograms,

24 and if one slides, one relative to the other, is it true that
i

25 the direction of travel, the offset, is measured by prallel

-- _ . _ _ . _ . _ _ _ _ _ _ . _ . . _ _ .._.. _ -.__ . , _ - _ . . _ _ , _ _ _ _ _ _ . - _ _ _ - ,
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3 1 lines on the surface of each parallelogram?

2 Now, that is the question, and I have got a little

3 sketch that will explain my question that I can hand out.

4 A. (Witness Herd) I have it in hand now.

5 g okay, all I am trying to establish is that the

6 correct method for measuring the distance of relative motion of

7 those two blocks is to measure parallel to the stationary

8 surface. In other words, one block moves, and therefore, in

9 order to find the total motion, one measures surfaces

10 parallel '.o one another.

11 A. Correct -- Excuse me, what you are doing is -- the

12 amount of offset, which you have in your figure, would be

'
13 measured along line where the letter "t" in " offset" occurs--

,

. .

14 0 Yes. .

M A. Is that what you are meaning?

16 g yes,

17 And this is where I am having t: ouble: If I look at

18 Staff Exhibit No. 4, and I look at the projected line five,

19 four, nine, and if I assume that I have thrust faulting, that

20 is, the upper surface moving parallel -- or the upper srufa<e

21 thrusting over the lower surface, and I have got another

22 illustration here,' I cannot understand how one would measure

23 offset by projecting line five, four, nine, rather, it would

24 seem appropriate, as t:4 matter of plane geometry, to measure the
,

25 distance along the offset which is intersectad by the line fitg

. . . . _ _ . _ . - -__ . -.. - - - . . ._ - _ . - - .-. ._. _
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4 1 four, one.

2 A Fine, I understand your question.

3 The point is that in your simple block model, you

4 assume no deformation. What we see in our trench log here is

5 indicattion that surface four, five is not planar -- horizonta: .,

6 rather, but is dipping, inclined to the east, to the right of

7 the trench. What we have then is to calcualte the offset of

8 surfaces that we assume to have been once continuous and

9 horizontal. So we have not only simple horizontal -- offset

10 of the horizontal surface, but accompanying rotation,

11 apparent rotation of that surface, too. So that what was

12 originally once flatlying, if four,five was originally

13 continuous with ten, three, and there had been no rotation
,

,

14 as the faulting had occurred, then the offset would be
.

15 appropriately measured from four, one across, but as was

16 pointed out, I believe, by Chairman Grossman earlier that you

17 just simply don't want to make a simple extrapolation -- I
t-

18 mean a straight line across, in a horizental fashion from|

19 four, one. You have to use the line segment four, five, and
i

20 a 180-degree angle straight outwards from there.

21 g But aren't we talking about, even though it hasn't

22 been observed, there is a wedge of soil here. In theory, we

23 have got a wedge here.

24 A We have, talked about this earlier.
.

25 4 And if there is a wedge, then the only way you can

_ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ , . _ . _ _ _ _ _ _ . . _ . . . _ _ _ _ . _ _ _ _ _ . _ _ . _ _ . . _ _ _,.,
_
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5 1 do this measurement is parallel to the line ten, three.

2 A. Is parallel to the line ten, three?

3 % Yes.

4 A. Just hold it a second. I have lost ten, three.

5 0 There is no rotation, if we are dealing with a

6 wedge.
'

7 WITNESS BRABB: Can I answer the question?

8 The information that we feel confident about that

9 we know is that there is a surface four, five that is inclined ,

10 therefore, the fault movement has not been in the form of a

11 prallelogram, in the way that you described, but there has

12 been some rotation. The wedge that you mentioned is in our

I3 mind not been established one way or another, therefore that
q

14 is information that we are uncertain about, because there is

! 15 no information of the character of the soils in that part of

I4 the trench. But we do know, based on the photographs and the

17 information presented on the trench log that surface four,

18 five slopes in the direction indicated. This is a known

19 quantity, as against a quantity that we have no information|

20 about.
!

| 21 BY MR. EDGAR:

g Okay, but granting that it slopes, what I can't22

The theoretical model here23 understand is the theoretical --

24 is that there is indeed at the time of thrusting, there is!

a wedge of soil thrust over. The wedge that I am referring tt25

:

l

|

1
- - - - - _ - . _ _ _ _ _ . _ _ _ _ , , ___ __ __, , _ _ _ __
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6 1 is five, four, one three. That wedge is thrust over a block

2 of soil. If indeed that is true, in thrust faulting, isn't

3 it correct that one should measure between the parallel lines

4 five, four, one, and ten, three.

5 MR. DEVINE: As I understand what you have described

6 Mr. Edgar, that requires that the slope four, five is tilted

7 prior to the displacement along the fault. Then you could

8 measure from four to one. Otherwise, I don't see how you

9 can.

10 You see, if you have four, five tilted in the same

11 angle it is now, but progressed down along fault nine, three,

12 eight, prior to the movement it is already tilted, and then yo' 2

13 move that prallelogram up along surface eight,,three, toward
,

14 nine, the amount it would move would be the four, one line,

15 but that presupposes that the four, five line is tilted prior

16 to the movement along fault three, eight.

17 WITNESS BRABB: I also think that requires then a

18 fault from line six, five.to eight, in order to downdrop that

19 surface in relation to the six, seven surface, and the trench

20 log indicates that the main fault that extends across there

21 is not offset, therefore, this argument that it is tilted

22 beforehand appears to be implausible.

23 WITNESS JACKSON: I will add a further complexity,

24 I think I have to. It relates to the discussion with

25 Dr. Slemmons yesterday, when this -- the fact that as you movc

_ . _ . _ ,_- _ _ . - - . _ . _ _ . - _ _ . _ _ _ . -__ _ . , . . --
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1 it -- and it relates to the feature five, eight has the same

2 problems that we expressed in talking about a line from

3 twelve to five. You would have difficulty in identifying a

4 fault that is in that particular area. And what Dr. Slemmons

5 was indicating was you could have back-rotation, if you like,

6 around the toe of a thrust.

7 I personally have difficulty dealing with this kind

8 of material in a rigorous geometric sense. That is not at all

9 what these things behave like.

10 MR. EDGAR: All right, that concludes my questions.

11 I would like to offer into evidence Licensee's

12 Exhibit No. 44.
.

13 I would like to have marked for identification --
5.

14 There are two rough drawings I handed out: One, is two

15 parallelograms. The other is a parallelogram against one

16 with a' hump on it.

17 I would like the first one to be discussed to be

18 marked for identification as Licensee's Exhibit No. 45, and

19 the second marked for identification as Licensee's Exhibit

20 No. 46.

21 (The documents referred to were

22 marked for identification as'

23 Licensee's Exhibits Nos. 45 and

24 46.)

25 MR. EDGAR: I would like to offer

. - . - - . _ , -- ,.- . _ - .-. .-- _- . .
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1 Licensee's Exhibits Nos. 44, 45, and 46.

2 JUDGE GROSSMAN: I have no problem with Exhibit

3 No. 44. My problem with Exhibits 45 and 46 is that my

4 recollection is that you made some assumptions here, and I

5 don't believe that anyone on the panel adopted the.se

6 assumptions.

7 MR. EDGAR: Well, I don't think that goes to

8 admissibility, it just illustrates what the question was.

9 They were used for the purpose of illustration, that is all.

10 JUDGE GROSSMAN: Okay, and in order to have a

11 complete record, you would like them in--

12 MR. EDGAR: That is all.

13 JUDGE GROSSMAN: . Okay, is there any objection to

14 that?

15 MR. SWANSON: No objection.

16 MR. CADY: No objection.

17 JUDGE GROSSMAN: Okay, they are all admitted.

18 (The documents referred to, having

19 been previously marked for ident-

20 ification as Licensee's Exhibits

21 Nos. 44, 45, and 46, were received

22 into evidence.)

23 JUDGE GROSSMAN: Mr. Edgar, we won't hold you to

24 your having concluded, due to the fact that there were some

25 answers that you weren't prepared for.

|
,

_., . . _ . .__. _ _ _ . . . . _ _ _ _ _ . . . , _ _ _ . _ _ . _ _ __ _ , _ _ _ _ . _ _ _ . _ . _ . _
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1 Fine, we will adjoitm till tomorrow at--

2 MR. SWANSON: Before we decide that, could we have

3 a qualitative estimate, as opposed to a quantitative

4 estimate from the Board, as to the examination of this panel?

5 The problem is -- as we had indicated in a telephone

6 conference call, in advance of this hearing -- we did.have an

7 availability problem of Dr. Hall, on the subject of the

effect of acceleration, and also to the extent that he would8

9 participate in the structural review.
10 We originally had set aside today and tomorrow for

11 this examination of his analysis.

12 I understand from Counsel for the parties that we

13 don't have a very long examination, probably, by the parties
'

of him, but we do want to make sure we get through him14
.

15 tomorrow.

16 Now, it would have been the preferable course of

17 events, obviously, to finish up with this panel, without a
|

18 break, but we do have an alternate consideration, if the

Board thinks that it has extensive examination, in terms of19

large numbers of hours, and perhaps we have this other#

2I
| consideration also.

22 JUDGE GROSSMAN: I am sorry, was there anythingI

23 new to add 7

M MR. SWANSON: I was just trying to, I guess--

JUDGE GROSSMAN: It doesn't appear to us that we

. _ - . . __ _ __ _ _ _ _ _ . . _ _ . . _ _ - _ . , _ _ _ _ _ . _ _ _ _ _ _ _ . _ . _
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1 would be examining the panel for more than an hour.

2 MR. SWANSON: Maybe I could just get an indication

3 from Mr. Edgar if he has extensive examination of Dr. Hall?

4 MR. EDGAR: No, about ten minutes, 15 minutes.

5 MR. SWANSON: Well, in that case, I guess the thing

6 to do would be to finish with this panel the first thing in

7 the morning.

I JUDGE GROSSMAN: Yes, now do you have anyone

9 following Drs. Hall and Martori?

10 MR. SWANSON: Yes, we sure do. We have a probability

11 account flying in tonight that would be available to come on,
~

12 if we finish up with Dr. Hall and Mr. Martori.

13 JUDGE GROSS' MAN: All right, fine. Why don't we'

* *

| I4 adjourn then until 9:00 o' clock tomorrow morning.
.

15 (Whereupon, the hearing in the above entitled

I0 matter was adjourned, to reconvene at 9:00 a.m., Friday,

17 June 5, 1981.)

18 _ooo_
|

19

20

|
21|

22

23

24

25
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