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In the Matter of:

7582

UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD

———————————————————— x
x
x
X Docket Nos. 50-329 OM
CONSUMERS POWER COMPANY X 50-330 OM
X
(Midland Plant, Units 1 & 2) x Docket Nos. 50-329 OL
X 50-330 OL
———————————————————— x

- ———————

Midland County Courthouse
301 West Main Street
Midland, Michigan 48640
February 18, 1982

Evidentiary hearing in the above-entitled

matter was resumed pursuant to adjournment, at 9:00 a.m.

BEFORE:

CHARLES BECHHOEFER, Esq., Chairman
Administrative Judge
Atomic Safety and Licensing Board

RALPH S. DECKER, Esqg., Member
Administrative Judge
Atomic Safety and Licensing Board

DR. FREDERICK P. COWAN, Esg., Member
Administrative Judge
Atomic Safety and Licensing Board

DR. JERRY HARBOUR, Esg., Member

Administrative Judge
Atomic Safety and Licensing Board
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On behalf of the Applicant, Consumers Power Company:

JAMES BRUNNER, ESQ.
General Counsel
Consumers Power Company

RONALD G. ZAMARIN, Esq.

FREDERICK WILLIAMS, Esq.

ALAN FARNELL, Esqg.

Isham, Lincoln & Beale

One First National Plaza, 42nd Floor
Chicago, Illinois 60602

On behalf of the Nuclear Regulatory Commission:

WILLIAM PATON, Esq.

MICHAEL BLUME, Esq.

Office of the Executive Legal Director
1717 H Street

Washington, D.C.

On behalf of the Mapl~aton Intervenors:

WENDELL H. MARSHALL, Esqg.
RFD 10
Midland, Michigan 48640

Appearing Pro Se:

MS. BARBARA STAMIRIS

5794 North River

Route 3

Freeland, Michigan 48623
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CHAIRMAN BECHHOEFER: Good morning, ladies and

ﬁgentlemen. We are gecing to go off the record and discuss

|
|

some scheduling matters. We will resume in a few minutes.
(Discussiocn off the record.)

MR. PATON: Mr. Chairman, I discussed with the

'NRC witnesses last night the matter involving their

W
i
]
il
f
i
i
t
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I

F
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inspection involving QC inspector, the electrical QC
linspectors. They advise me that the Applicant has in their

| . . . . |
over-inspections discovered a number of non-conforming

conditions. As a result of these ncn-conforming conditions,

+he NRC has decided to reguire that the Applicant do a

100 percent over-inspection and that work will not be able
to be finished this week, so it is our position that we
woculd not be able to give the Board a final assessment of

this matter this week. We can certainly give the Bcard

|a status report, but frankly I do not think it would be

procductive until the 100 percent over-inspection has been

| completed.

20

2]
22
23
24

25

MR. ZAMARIN: As I indicated during the off-the-

record discussion, the only knowledge that I have with

regard to this change to 100 percent over-inspaction and

the potential impact that that wculd have con completing
the inspection and being able to provide testimony here

is from Mr. Paton. But no one that I am aware of in the

ALDERSON REPORTING COMPANY, INC.
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organization at the site knew about it, at least as of

an hour ago, and apparently at a meeting this morning.

What I suggest is that by noon they should be in a

position to let me know so that I can tell you more about
what our position is as to in fact whether we agree to
this week or not.

CHAIRMAN BECHHOEFER: Ms. Stamiris.

MS. STAMIRIS: Yes. I was just going to say that
I have some strong feelings about the testimony of the
QA that was scheduled for this week and the situation which
Mr. Paton and Mr. Zamarin have just discussed. My feeling
is that we should go ahead and have the testimony this

week , whether i+t is in the form of what Mr. Paton calls

/a status report, because some resolution hasn't been

' reached yet and because the over-inspection hasn't been

i
i
i

done.
Be that as it may, it seems like what continually
happens in this proceeding is that Consumers is asked to

do something or even if not asked, it is just expected that

| they are going tc do something on their own. For instance,

lon this subject, the electrical work, it came up in the

8112 inspection and they were to perform an audit. They
performed that audit in July and then in the Octocber
inspection report the NRC found the results of that audit

tc be -- I can't remember what word they used -- unsatis-

ALDERSON REPORTING COMPANY, INC.
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factory at any rate, and so now we have come back and
Consumers has readdressed this issue. Now NRC came in.

| Well, we weren't ready for it last time, so it was put

ioff, and ncw the NRC came in ready to inspect it and

found that there were problems significant enough to require
'a 100 percent ovar-inspection on this work at this peint

din time.

| So the proposal is to put it off for approximately
la third time, and it seems like we will perhaps just keep
putting it off until some resolution is reached and the

f

ﬁNRC and Consumers can come in and agree *hat everything is

| .
j@all right now. I think, as opposed to doing that, tne

1

ENRC should come in and t2l1l what they found out, what has
éhappened, and if it is not all right right now, we should
[

_hear about that. Maybe that should be -- I mesan, we have
ftalked about closing out the QA matters and it seems like
ithis would be one way to deal with it, is just to take
jfhe status report of what we have today and what the

|
situation is and deal wi*h i* *his weak.

20 |
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MR, PATON: Mr. Chairman, since her remarks were

‘addressed to something that the NRC should do, I would like

|
i

'to respond first., I'm sure Mr. Zamarin has something to

‘say.

j We could take up a lot of this Board's time givingl
;the Board the status of where we are, but I don't think

git's productive. The experts that are out there performing
jtnis inspection say we think it's necessary for the
iApplicant to do some more work. Then we are going tc take
;that information back to Region III and assess it and get

ithe assessments of our leaders and come back and report

ito the Board, |
| I don't see the merits of Mrs. Stamiris' position |
fat all. Absolutely we can take a lot of time explaining

ito this Board where we are now, but we are not going to have
}a conclusion. So I don't see that it's productive to come

J

'in and spend a lot of %ime on this matter now. We are

;absolutely geing to have to come back later. 1If the Board
i
wants the Staff conclusion, we are going to have to come

'back and do it again.

i MR. ZAMARIN: I agree with Mr. Paton and I wculd
like to add also that I disagree with Mrs. Stamiris'
characterization that there is a problem. It may well be
theres isn't a problem. That is what the 100 percent over-

inspectiocn is gcing to determine. I %*hink that's a better

ALDERSON REPORTING COMPANY, INC.
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 reason ~-- well, the 100 percent over-inspection if, in fact,
| that is what they are going to be decing. I couldn't agree

more with Mr, Paton, the rarity that that is.

It just doesn't seem to make a good deal of sense
étimewise and resourcewise to be coming in with, in fact,
ino conclusion and a progress report. If we are going to
do that, we might be at the site and watch what is going on :
jand I don't think that is prcductive at all. |
At this point I don't think it's true there is a

'problem, If there has been a change after the 100 percent

{over-inspection, then there can be an evaluation, if that

Eis what the staff is now inquiring. I think that is wahat
%is going on out there. It is not that they have problems
?at this point. ‘
CHAIRMAN BECHHOEFER: 1Is the 100 percent over-
iinspection designed to ascertain in part whether the
:QC inspectors in question were gualified or wera not
3qualified?
MR, PATON: I think oaly in small part. He has
'prepared testimony on the program for the gqualification
'of the QC inspectors and is satisfied in that regara.
But he has gone back to check work performed by these
QC inspectors in the past and that is where the difficulty

lies., He has discovered a number of non-conforming condit-

ions and such the numbers -- or the Applicant has in their--

ALDERSON REPORTING COMPANY, INC.
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MR. ZAMARIN: Yes, that's right.

MR, PATON: They have discovered this information

and that number has caused us to require the 100 percent

over-inspection.

CHAIRMAN BECHHOEFER: My inquiry is really will

. the results of this tend to indicate whether the problem

|
|
| |
|

i

|
il
il
|

)
|
|

f

was with the qualification of the inspectors or the paper

work which records their qualifications, because there is a |

difference. 1If 75 percent of the inspectors or 100 percent

of the --

MR. PATON: I heard the information, Judge

| Bechhoefer, and it's obviously going to mean a lot of

3

|different things to a lot of different people. You are

four. You have to interpret it yourself, does this mean

’thaf these people who on paper are qualified, It raises

;the questicn of why were these non-conforming conditions --

ﬂhow did they come about with people who are apparently

lqualified. It raises that question and what the answer to

that is subject tc interpretation.

)

MS. STAMIRIS: 1It's a gquestion that is almost

impossible %o answer because it goes back to the basic

question is it that they are unable cr unwilling. When

You have something that goes

cf paper and say it happened because he was unqualified or

ALDERSON REPORTING COMPANY, INC.
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it haprmened because he didn't care or he didn't understand.

2 You will never be able to answer that question.

ALDERSON REPORTING COMPANY, INC.
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MR. PATON: I think Ms. Stamiris is pretty close |
to the mark.

MR. ZAMARIN: If I may.

JUDGE DECKER: Excuse me

(Brief interruption.)

MR. ZAMARIN: My understanding of what has
occurred is there are literally thousands and thousands
of things to be looked at. I can't even tell you what

they are. Again I think we are experiencing one of the

problems coming in with information and not being able
to tell you about it.

My understanding is there are literally thousands
and thousands of things to look at, that there has been

absolutely no problem at all, and that once an area was

looked at where apparently there were problems, that in

proportion to the number of things that didn't have prob-

lems, it's a very, very small proportion. But apparently,

from what Bill Paton has told us this morning, it's suf-

ficient to warrant -- for the Staff to want to look at

all of them. That is where we are right now. |
I think that is what is happening is that this

is becoming a horror movie and it's being talked about

in terms of a great problem. I think it may well be =--

and I certainly wruld hope that after whatever inspection

is regquired to satisfy whatever these concerns is done,

ALDERSON REPORTING COMPANY, INC. |
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‘want to do, it's okay. But I am afraid it's going to go

'on a long time with no conclusion. At least our staff is

not going tc have a conclusion.

I don't think it would be productive to get into

this subject today. But I can just see us spending a lot

of time on it

with no results, at least no conclusion from

the Staff. Because the Staff's position now is we need

more information to reach a conclusion. We can address it,

it's fine with the Staff. But I am not sure hcw far we

will get with

tc close the

it, and I don'%t think we need to address it

QA record.

JUDGE COWAN: Are you saying that there will be a

qchange in his conclusion in his testimony in regard to the

|

19

20 |

21

22

23

training only

HMR.

in regard to the over-inspection?

PATON: I don't think so, Judge Cowan.

JUDGE COWAN: That is what we were all looking

for.

:IR.

PATON: That is up to him, but I don't think

thare will be a change in this conclusion.

JUDGE COWAN: That is fine.

:‘tR .

I doubt if it

|the QA record

matter, if we

PATON: That is his e~~', | ica, not mine.
will change. And I =0 ti..:s wWe can close
without going into this over-inspaction

understand that if something very important

comes cut of it, the Board can cbviously reopen the record.

ALDERSON REPORTING COMPANY. INC.
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JUDGE COWAN: But when you say close the record,

I would interpret that that ycu are merely closing the

 record for this first preliminary decision.

it

|
)
i
i
i
{

f
.!
|
]
i
IY

i
I
i

|
|

|
l
|

|
|

MR. PATON: Yes,
JUDGE COWAN: Because the whole business will
continue to come up, and if there is any chang2, it may

be changed around.

MR, PATON: I agree, We address QA issues and

| there has got to become a time when we close the record,and

I agree exactly with what you are saying.

CHAIRMAN BECHHOEFER: And for the purposes of

|

first decision, the first gquestion that !lr. Gardner is asked

|will be the crucial one and, of course, can be asked whether)

'given the results of the over-inspection, they are likely to

change thea+, and that is one of the things that we can
explore. We can ask that witness that.

MS. STAMIRIS: Your Honcr, may I make some |
comments?

CHAIRMAN BECEHOEFER: All right.

!1S. STAMIRIS: I feel very strongly that I do

'not want to write up supplemental findings if I cannot deal

24

25

with this whole issue, because, arfter all, it came out of
the 3112 inspection and the whole thing that we are talking
about in this proceeding, and the main part of my findings

that I have submitted deals wit:.

ALDERSON REPORTING COMPANY, INC.
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When Mr. Paton says he thinks we can close the
QA record without having the resolution of this 100 percent
over-inspection, I just do not like the idesa of separating
things cut. I mean, what is the point? It seems another
artificial distinction.

My position was that to separate the QA and have
it be a separate initial decision was an artificial
distinction in the firse place. But it seems like we are
making further artificial distinctions if we can take it on
the record to have Mr. Gardner come in and say, "Yes, these
men in my opinion meet the qualifications," and the QA
qualifications are there, but then we do not even lcocok at
how they use those qualifications or what they do with
them or what happened with them in the real construction
and situations that are going on out at the plant.

To say that we somehow should lock at that pait
of it but put the rest of it off and, you know, just wait
and see if it merits re-opening the record, I think the
difficult issues +that we shculd try to deal with regarding
attitude towards QA are something that is tied tc this
whole issue, and it is tied not only to the ultimate
resolution or the ultimate outcome of the over-inspectiocn,
but with the whole process of how they have dealt with the
problem in the first placz2 and how many attempts it has

taken Consumers +to ge*t to a point of -- I mean, I think we

ALDERSON REPORTING COMPANY. INC.
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1 | have to look at *+he whole picture and not just separate
i
‘ 2 , things out. 1If we can't do that --
i
3| CHAIRMAN BECHHOEFER: I think what they plan to--
# {
I '
. 4 | well, we are t! nking perhaps it could be held off, not tne|
ﬁ 5
5

| number of non-ccnforming positions that were found, but i
6 | how they went around correcting it.

MS. STAMIRIS: Yes.

8 CHAIRIMAN BECHHOEFER: And that is a little
9 | different,
‘0?’ MS. STAMIRIS: Well, I would prefer, if we are

||| going to await the final results of the 100 percent over-
i
|

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

‘2. inspection, which really I am not against as far as that
. 13 goces --
1455 CHAIPRMAN BECHHOEFER: I have stated our inclination
‘5z;to. I had thought we were more or less adopting your |
% 16 #earlier suggestion. E
é 17 j MS. STAMIRIS: Well, I guess what I am trying ?
% 18 ;to say, and I should say more concisely, is I do not
= I
; 19 wmind -=- if we are going -- I do not want to have supple~-
-' 20 | mantal findings and have it be just on that one part just
2‘§;on the QA qualifications, but not on the final results
22 | and the whole process. If they are going to come back at
23 some later time and tell us what the final results of this
‘ 24 ovar-inspection were, then I would much rather wai+ and
25

do the supplemental findings after that so the whcle picture

ALDERSON REPORTING COMPANY. INC.
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can be included. I do not want to put off the supplemental

findings,

but they have to be to get the whole picture.

ALDERSON REPORTING COMPANY, INC.
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CHAIRMAN BECHHOEFER: I would prefer that to

supplemental findings on not only the QC written matters,
but the organizational matters and some other things.
That is the kind of thing we would like to be able to
wind up and then hold the corrective action. Corrective

actions would be the final set of findings.

But we will talk about it more after lunch when

we know a little more about what we have it.

MR. PATON: Judge Bechhoefer, a gquestion.
MR. ZAMARIN: Go ahead.

MR. PATON: A guestion. I don't think you

ruled, or have you ruled =--

CHAIRMAN BECHHOEFER: I have not ruled on any-

thing yet.

MR. PATON: That you are going to specifically

ment?

MR. ZAMARIN: That is what I asked to be left

until after lunch.

CHAIRMAN BECHHOEFER: We have not decided.

MR. PATON: Okay.

CHAIRMAN BECHHOEFER: In fact, we haven't
decided if we will ask you to bring Mr. Gardner up here
to deal with the first part of this testimony on the

qualifications.

ALDERSON REPORTING COMPANY, INC.
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MR. ZAMARIN: One other matter. After my

question for clarification from the Board yesterday

3 J morning as to what it was that they wanted to be informed E
. “ }. of, I did relay that information to my client, and I |
l
E 5 ; wanted to let you know that a directive is going to be E
g 6 ; prepared to have any information that would have signi- i
g 7 { ficant impact on issues before this hearing to be pro-
-
g 8 | vided to the Board. At this point I would anticipate
: 9 ; it may well be more than this Board wants. For example, |
z
é 10 I know I was asked by my client, "Well, what are you !
| .
§ 1 i talking about?" I quite frankly had to tell him, "I'm i
g |2§ not sure." |
‘ g 13 It is rather open-ended and I find it very
@ :
é 14 ? difficult to deal with and it is something that obviously i
g 15 G the lawyers are not going to be looking at everything thati
; 16 # goes on in every piece of paper in order to make better |
7
é 17 ! judgments. One of the examples that I mentioned yester-
% 18 ; day was an NCR. For example, there was an NCR that has
g 19 1 been written with regard to a hole that has been drilled.
'- 20| I have told them those are the kinds of things that this
2|£ directive should include and I think the best way to do
‘ 22 | +this is if, after this thing gets going, that we would
23f then like some further guidance from the Board. I don't

‘ 24_ know whether this is going to fill up your mailboxes

25 SO you cannot get any other mail or exactly what it is

ALDERSON REPORTING COMPANY, INC.
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going to mean. But in discussing it with my client and

With me being unable to give them a definition of what it

is tnat they are supposed to be providing now as the

matter of routine -- and again, it may well be no dif-
ferent than information we have been providing in the i
past. We do not know that and I just want to let you
know that I did talk to them, that they are going to
Prepare a directive to provide this information.

I would then request some kind of further

Juidance from the Board after you do get, you know, our

first package of materials as to whether that is really

what you have in mind, because guite frankly I find it

very difficult in the abstract and I think it is unwork-

able for me as counsel to the Applicant to be involved
in everything and make independent judgments for them.
At the risk of not doing that, though, in light of what

Juidance the Board gave me yesterday morning, is I think

rather grave. So that is what we will do and we are doing

|

the best we can, but I am not sure what we are doing. ,
|
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CHAIRMAN BECHHOEFER: Well, we will look that
over. You might ask Mr. Paton how it works out when ﬂ
lawyers have to look at everything that is sent to the
Board. I think they dropped --

MR, ZAMARIN: I do not have a problem looking

over everything that is sent toc the Board, although I

do have to admit that the amount of mail that I get from !
the NRC on this case, and, of course, this is the first %
proceeding I have been involved in, but it is just incred- ;

ible, it really is. I mean, it is tremendous.

But really I think that I have no problem with
that with the routine things. It is simply a matter that

frem Mr. Paton, from a discussion we had the first merning

here where I had indicated that I thought things were
preliminary and just because something ccmes up; for
example, an allegaticn, that is not something that norm- ;
ally I would feel an obligation to bring before the Board
until I found out what it was about. Apparently my

view on that was nct shared by the Board, and that is

why yvesterday I asked for some further guidance. |

So really what I am talking abcut is things that

wculd not or may not otherwise be directed particularly

to the Board will now I think perhaps be directed and it

may well be that the cut is that everything is being brougnt

to the attention of the Board now. I do not know.

ALDERSON REPORTING COMPANY, INC.
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3-3rt2
l; MR, PATON: Mr., Chairman, I have been resisting
‘. 2§’this, but I think when I get back, I am going to call i
3; Mr. Zamarin and give him the citation of that footnote, |
‘ 4l MR. ZAMARIN: Oh, I am aware of that footnote
5 | and I have expressed my opinion as tc how workable that ?

6 | thing is. §
|
MR. PATON: Well, there it is.

MR. ZAMARIN: But I do not see everything. That

10

|

| |
9? is a little different. I am talking about things now |

; that I do not see. Things that I see, I have no problem !
" in making a judgment. I am saying that that goes beyond
‘25 that and heretofore things that had not been routinely

13 provided to the Board now ought to be, and since I do

‘4a not raview or intend +o review every piece of paper, it is

15 ; something that I .ave to tell my client now that things j
;

‘64 that I -- maybe you ought to have some kind of :

17 é directive, and the real rub came when they said, "Well, E

'ai what is it they want," and I said, "I don't know."

19 |

I suggested that we do what I am doing now and

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

20 | just tell you what we are doing and then that we would
21 | appreciate some feedback.

. 2 CHAIRMAN BECHHOEFER: What you are doing sounds
23 about right. We will go into it. 1If you present too

. 24 much, we will let you Kknow.

25 MR. PATON: Judge Bechhoefer, I think right in the

ALDERSON REPORTING COMPANY, INC.
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|

I had asked when we might get together with Judge Harbour.

Maybe after lunch when we get back to discussing this

again Judge Harbocur can indicate some time that weould be

convenient that we could have this --

JUDGE HARBOUR: Yes. I want to wait and see
what the scheduling of the witnesses and the issues is.

MR. PATON: Oh, for this witness?

JUDGE HARBOUR: Yes.

MR. ZAMARIN: It is a good idea to wait until
this afternoon.

IIR., PATON: Fine.

MR. ZAMARIN: Our witness is here and we are
ready.

CHAIRMAN BECHHOEFER: I think before we start
w2 ouglkt to take a short break.

MR. ZAMARIN: Fine, good.

(Brief recess.)
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CHAIRMAN BECHHOEFER: Back on the reccord.

MR. WILLIAMS: Mr. Chairman, the Applicant is
presenting tihree witnesses: Donald F., Landers, Donald
F. Lewis and James Meisenheimer. These witnesses have
not been sworn and I would ask you do that at this time.
Whereupon, DONALD F. LANDERS

DONALD F. LEWIS
JAMES MEISENHEIMER

were called as witnesses by Counsel for the Applicant,

having been firsu Jduly sworn by the Chairman, were examined

and testified as follows:
DIRECT EXAMINATION
BY MR. WILLIAMS:

2 Mr. Landers, would you state ycur name and

your position and your relationship to the Midland Project

for th2 record, please.

A (WITNESS LANDERS) Donald F. Landers, Senior
Vice President of Teledyne Engineering Services.

I have been put under contract by Consumers to develop
a ovalization criterion for piping.

Q Do you have before you a copy of a document
entitled "Testimony of Dcnald F. Landers, Donalc F.
Lewis and James Meisenheimer"on behalf of the Applicant
regarding underground piping and *anks at the Midland

plant?

ALDERSON REPORTING COMPANY, INC.
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i
1| A (WITNESS LANDERS) Yes. !
‘ 2 ;i; Q Did you prepare a portion of this testimony? }
3 ﬁ A (WITNESS LANDERS) Yes.
. 4 fi W Could you state what that portion is?
5 g A (WITNESS LANDERS) Section 3.5 relating to ;
6 4 ovalization criterion. i
7 j Q Did you cause to be filed with this tesgimony i

8 | an affidavit stating that that testimony was true and

9 ? correct at the time it was filed?

[
l
10 | A (WITNESS LANDERS) Yes.
I
1 Q I would 1like to ask you if you have any |
s ,
| |
12 | corrections to the portion of the testimony for which you

|
13 | are responsible. }
|
|

14 A (WITNESS LANDERS) Yes, I do.

e! |
15 i Q Would you state those corrections, please?

i ,
16 A (WITNESS LANDERS) On Page 25 there appears a

17 | table. The last two tables of that table require changing.

18 | The column entitled "Reduction in Flow Area of 4 percent

19 | oOvality," all the numbers in that column require changing.

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

20 | Beginning a+ the top, I will give ycu tae new numbers only:

21 | 00134, .01156, .031, .20, and .39.

. 22 In the next column "Percent Reduction" all of
23 those numbers change to .04 in every case.

& 24 JUDGE COWAN: .0 what?
25 A (WITNESS LANDERS) .04 in every case. That is

ALDERSON REPORTING COMPANY, INC.
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the only change I have to the testimony as presented.
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CHAIRMAN BECHHOEFER: I take it the last column-

the last line, the 36-inch pipe size, is not changed?
A (WITNESS LANDERS) Right.
BY MR. WILLIAMS:

Q Mr. Lewis, would you also state your name for
the record.and your position and your relationship to
the Midland project?

A (WITNESS LEWIS) My name is Donald F. Lewis.
I am employed by Bechtel Associates Professional Cor-
poration. I am the engineering group supervisor and
acting assistant project engineer for the licensing and
Safety in Midland project.

Q Do you have before you the same document,
"Testimony of Donald F. Landers, Donald F. Lewis and
James Meisenheimer on behalf of the Applicant regarding

underground piping and tanks at the Midland plant"?

A (WITNESS LEWIS) Yes, I do.

Q Did you prepare a portion of that document?

A (WITNESS LEWIS) Yes, I did.

Q Could you state for the record what portion of

this document you are responsible for?
A (WITNESS LEWIS) I am responsible for the

testimony in the Sections 2.1, 2.2 and 3.5.

Q Did you file an affidavit stating that as of the

time of filing that the sections for which you are

ALDERSON REPORTING COMPANY, INC.
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responsible were true and correct to the best of your

knowledge?

A (WITNESS LEWIS) Yes, I did.

Q Do you have corrections to make to that docu-
ment?

A (WITNESS LEWIS) Yes, I do. On page 1ll, on

the last line of the first paragraph where it reads

"ASME Code (Reference 1)" I would like to clarify. -

"Reference 1" refers to the 1971 edition of the code.
The allowable stress referred to in that sentence 1is
based on part of the code that came into existence in
1977. '

JUDGE HARBOUR{ I didn't understand the clari-
fication.

A (WITNESS LEWIS) The clarification, sir, is
that rather than referring to the 1971 edition to the
code as is the case by the existing text, the reference
should be to the 1977 edition of the code.

JUDGE HARBOUR: Thank you.

A (WITNESS LEWIS) On page 13, on the second line
of the second full paragraph, the paragraph starting
"The pipe profile measurement technique is based on the
manometer principle," insert a figure referred to UP-10.
On page 15 in the second full paragraph on that page,

the paragraph starting off "The ovalization data was

ALDERSON REPORTING COMPANY, INC.
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collected," after the second sentence insert refer to

Figure UP-11.
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JUDGE HARBOUR: After the word "piping"?

A (WITNESS LEWIS) Yes, sir. On Page 34, the
last line of the first paragraph following the numbered
paragraphs near the topr of tha page -- let me read it:
"These locations are indicated on the profile and

ovalization plots, Figures UP-2 through 7, and on the

monitoring location diagram, Figure UP-1l1." The correction

is change Figure UP-1l1l to UP-13.
That is all the corrections that I have.
Q Now, in addition to corrections, do you have a
substantive change in testimony to make as a result of

events which have taken place during the last ten days?

A (WITNESS LEWIS) Yes, I do.
Q Could you state what that is, please.
A (WITNESS LEWIS) As a result of our inability

tc reach agreement with the Staff on the demonstration

cf the 36-inch diameter service water piping, I have been
authorized by Consumers Power to say that we will replace
that 36 diameter piping.

In my testimony I refer to Figure UP-1l3 which
is a large fold-out drawing. The piping in questiocn can
be shown coming out of the service water pump structure.
There are four lines coming out of that structure.

These are the 36-inch diameter lines that I am referring

to.
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The legend -~ or that drawing now shows that a
v

perticn of those lines will be redotted. The correction is|

that those lines should be annoctatad to show that they
will be replaced.

The 36-inch portion is from the point at which
the lines leave the structure to the point at which they
make -- they tee coff into two lines. 1In two cases i''s
about 30 feet from the structure, and in the other two
cases, it's about 80 feet from the structure.

Q You are referring to the lines which are marked
"36-inch OHBC 19, 36-inch OHBC 20, 36-inch OHBC 15 and
36-inch OHBC 16," is that not correct?

A (WITNCSS LEWIS) That is correct. 1In addition,

the drawing shows that anchor points will be monitored
for those lines inside the service water pump structure.

Those anchor point monitors should be deletad from the

drawing.
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Q Are there any other monitoring points which
should be deleted from the drawing as a result of this
drawing?

A (WITNESS LEWIS) Yes, there are. It also shows
strain gauge monitoring in 36-inch portion lines. They
should be deleted from the drawing also.

Q Now, is there another -- does that complete
vour testimeny on this subject of change?

A (WITNESS LEWIS) ©No, it does not. On Page 34,
Point No. 4 on the upper part of the page, where it

states that "The first anchor point of all the piping

systems will be monitored as the piping enters a building,"|

the statement should be added "with the exception of the
36-inch diameter piping entering the service water pump

structure."

That completes my corrections with respect to the|

replacement of the 36-inch pipe.

Q Do you have an additional change in the testimony

to make with respect to the settlement monitoring?

A (WITNESS LEWIS) Yes . I ao. On Page 33 in

Section 5, there is a discussicn of our monitoring program.

It presently does not include any discussion of settlement
monitors on the pipe. We have agr2ed with the Staff to
incorporate level monitors on the pipe. The number and

lccation of these monitors are still being discussed and

ALDERSON REPORTING COMPANY, (NC.
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have not yet been agreed upon.

Q Does that complete the changes you wish to make

in your portion of this testimony?

A (WITNESS LEWIS) Yes, it does.

Q Mr., Meisenheimer, I would like to ask you the
same set of questions: Would you state for the record
your name, your position and your relationship to the
Midland Project?

A (WITNESS MEISENKEIMER) Yes, I am James |
Meisanheimer. I am the Supervisor of Geotechnical Engineer+

|

ing with Gilbert Commonwealth. I am presently on loan 3

to Consumers Power to coordinate geotechnical activities

related to the remedial soils work at Midland.

Q Now, do you have before you a copy of the
document entitled "Testimeony of Donald F. Landers, Donald

F. Lewis and James Meisenheimer on behalf of the Applicant

l
regarding underground piping and tanks at the Midland plant"?

A (WITNESS MEISENHEIMER) Yes, I do.
Q Did you prepare a portion of this document? ‘
A (WITNESS MEISENHEIMER) Yes, I prepared Section

23 308 . 2.2%

Q Did you cause an affidavit to be filed that statss

nd correct at tne time to tle

P

best of ycur knowledge at the time of filing?

A (WITNESS MEISENHEIMER) Yes.
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Q Do you have corrections to make which ycu have
become aware of subsequently?

A (WITNESS MEISENHEIMER) Yes, I do. Cn Page 9
on the second paragraph, third line, the sentence should
be corrected to read: "No consistent correlations can
be established between lower profile areas and softer
underlying fill soils or betwsen higher profiles and
stiffer underlying fill soils." Just add the woré "con-

sistent."”

A second correction on that page: First paragrap

in Section 2.2, the third line, "Borros anchors have

been installed at nine locations," instead of eight.

Q Do you have further corrections?
A (WITNESS MEISENHEIMER) That is all.
Q Thank you. Now, I would like to ask all taree

of you if you all state that this testimony at the
present time as corrected is true and correct to the best

of your knowledge?

A (WITNESS LANDERS) Yes.
A (WITNESS LEWIS) Yes.
A (WITNESS MEISENHEIMER) Yes.
MR. WILLIAMS: Mr. Chairman, I move that the

testimony be admitted into evidence and bound in the record

as if read.

MR. BLUME: No objection.
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MS. STAMIRIS: No objection.

MR. MARSHALL: ©No objection.

CHAIRMAN BFCHHOEFER: Without objection, the
testimony will be admitted into the record and bound in

the record as if read.

(Prepared testimony of Doaald F.
Landers, Donald F. Lewi- and

James Meisenheimer follows:)
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The diesel fuel oil lines, service water lines, and
one 0f the control room pressurization lines are of carbon
steel. The borated water lines and one of the control room
pressurization lines are of stainless steel. The 18 inch and
larger diameter pipes are seam welded, while the smaller lines
are seamless. The pipes are fabricated in nominal lengths
ranging apprcximate.y from 4 to 40 feet, fitted up, and
welded. The welds are inspected and hydrostatically tested to
assure integrity.

As has been previously indicated in this hearing,
the constiruction excavations between the major power block
buildings were filled with heterogeneous backfill material.
Because of the location of the piping discussed herein and
because of the depth at which it is buried, all of the pipes
and associated tanks within the scope of this testimony rest
on compacted backfill material.

As a result of the detection of insufficiently
compacted fill material at a number of locations in the power
block area, the Applicant initiated investigations to evaluate
fill material contitions. Based on the results of the
investigation the Applicant has undertaken a program of
measurement, analysis and monitoring to assure that the buried
piping and tanks can perform their intended functicns

throughout the life of the plant under both normal and

accident conditions.



2.0 SOILS CONDTTIONS AND PREDICTED FUTURE SETTLEMENT

2.1 RESULTS OF TEST BORINGS

As part of the investigation of the compaction of
fill material conditions, extensive soil borings were taken
throughout the power block area. Logs of exploration borings
along the pipelines indicate that subsurface soil consists of
heterogeneous compacted fill from ground surface at elevation
634 down to approximately elevation 600, The fill material
rests on naturally occuring very dense sands and gravels or
hard silty clays.

The heterogeneous compacted fill is primarily
composed of silty clays and sandy clays that were excavated
from on-site borrow areas. Contained within the site fill are
pockets of sand and lean concrete placed during filling
operations or during subsequent excavation and backfilling
activities.

The records of exploration borings indicate that the
consistency of the fill at the location of buried utilities,
including piping, varies from soft to hard for silty clays and
lcose to dense for sands. Generally, the fill soils can be

classified as medium stiff or medium dense below invert

elevations of buried piping and other utilities. Exploration

boring logs also indicate that the consistency of fill
material can vary considerably in a vertical direction within
a bering and also laterally, as evidenced by cleosely spaced

borings.
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Settlements that have been observed at buried
utilities are primarily a result of the fill settling under
its own weight. Areas that have been subjected to surcharge
loading, such as the diesel generator building area and the
borated water storage tank area, exhibit additional settlement
from surcharging. The buried utilities add little, if any,
weight to the fill and therefore have very little impact on
present and future settlenent below their invert elevations.

Depth profiles along pipelines were compared with
subsurface conditions projected from adjacent exploration
borings. No correlation could be established between lower
profile areas and softer underlying fill soils or between
higher profiles and stiffer underlying fill soils. 1In areas
where closely spaced borings indicate stiffer soils and softer
soils adjacent to one another, no abrupt differential varia-
tions were observed in the pipeline profiles.

2.2 PREDICTION OF MAXIMUM FUTURE PIPE SETTLEMENT

Records of monitored settlement within the fill have
been utilized to predict future settlement for puried
utilites. Borros anchors have been installed at eight
locations in the vicinity of buried utilities not influenced
by surcharge loadings. Settlement readings for anchors that
have been established at depths of 7 feet to 12 feet below the
surface were used in the analysis, since this depth 1is
representative of the depth of most buried utilities. Soil
conditions at these locations are representative of the

-

variable soil conditions encountered throughout the £fill.
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Borros anchors BA 13, BA 14, and BA 34 were
installed in December 1978. Settlement data have been taken
on these anchors for over three years. Borros anchors BA 100
through BA 106 were installed in September 1979, and over two
years of settlement data exist for these anchors. The plots
of settlement verus log-time for each of these anchors form
straight lines which extrapolate to 2.0 to 2.5 inches of
additional settlement to occur over the next 40 years of
anticipated plant life. Based on these projections, a
conservative estimate of future maximum settlement of buried
utilities is for not morc than 3 inches of additional
settlement to occur at any pipe location.

The maximum differential settlement along the
longitudinal axis of buried utilities is anticipated to occur
at anchor points, which may be at or near building entry. The
maximum critical differential settlement expected along buried
piping will be the difference between the future projected
settlement of the building entered at the anchor locations and
the maximum estimated settlement of the £ill in which the
pipeline is buried.

3.0 ASSURANCE OF SERVICEABILITY

The serviceability of the buried piping over the
life of the plant will be assured by existing measurements and
analysis coupled with a program of long-term monitoring, or by
excavation, rebedding and rewelding particular piping as

appropriate.

(






3.2 BORATED WATER PIPING

The borated water lines will be rebedded from the
borated water storage tank valve pits to the dike around the
outdoor tanks. These lines have been cut locse from the valve
pitc to isolate them from the settlement caused by the sur-
charge of the valve pits. This partial rebedding in con-
junction with the existing program to monitor future settle-
ment of the borated water storage tank and the auxiliary
building will provide sufficient assurance of the continued
serviceability of this piping.
3.3 CONTROL ROOM PRESSURIZATION LINES AND TANKS

This system was installed in early 1981 in a manner
equivalent to that utilized for rebedding other piping. The
late installation after the occurrence of major fill
settlement in a manner equivalent to rebedding provides
sufficient assurance of continued serviceability of the pipes
and tanks in this system.
3.4 SERVICE WATER PIPING

3.4.1 Locations and Alignment

Extensive measurement data have been taken to define
the present settled condition of the piping. The original
position immediately after installation is less well defined.
It is difficult to ascertain precisely how much of the current
profile originated from settlement since installation and how
much of it was due to the position of pipe after backfilling

the pipe trench. For the purpose of assuring serviceability,






transducer is used to monitor the reference column of water
whicn is held constant by adding or removing water from the
level indicator with the syringe. This reference is
maintained very accurately by monitoring an electronic signal
from this device.

The measurement procedure consisted of a series of
steps. The piping was cleaned and the measurement locations
were warked and the pipe spool length welds were identified.
The measurement locations were chosen to be two inches on
either side of the circumferential weld and at approximately
five foot intervals along the pipe spool. At pipe fittings,
measurements were taken at closer intervals. A datum point
was then established for the particular piping run to be
measured and the instrument system was calibrated to this
datum elevation. Once the datum was established the water
hose and pressure transducer was manually positioned on the
marked measurement locations inside the piping. The change in
elevation was recorded by reading the change in voltage at the
pressure transducer readout meter. The results of these
measurements show that the service water pipe is 8 to 12
inches from the design elevation in some extreme locaticns and
the majority of the piping is on average approximately 5
inches from its design location.

3.4.2 Ovalization Measurements

The serviceability of th ing is indicated by

®
O
-
o

out-of-roundness/ovalization measurement data. Measurement of

ovalization is an indirect measurement of the stressed
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condition of the piping because ovalization of the installed
piping is a fraction of the bending curvature of the piping.
(See Section 3.5 below.) These ovalization measurements were
taken internally at the same locations as the profile points
of the piping.

A measurement arm and jig was fabricated by
Southwest Research Institute to record the maximum and minimum
diameters of the piping at a given cross-section. From this
data the percent ovality can be calculated according to the
ASME code equation: (Dmax - Dmin)/unominal x 100.

The ovalization data was collected at the same
measurement locations identified for the 1981 profile data
collection. The measurement instrument consisted of a sliding
arm mechanism spring loaded to expand or contract to conform
to the internal diameter of the piping. This measurement arm
has a scale mounted onto it with two sliding blocks which
indicate the maximum and minimum diameter. There is also an
azimuth scale used to indicate angular position of the maximum
and minimum diameters of a given cross-section of pipe. This
measurement arm was mounted on a supporting jig designed to
maintain the measurement arm perpendicular to the meridional
axis of the pipe. At the fittings the arm had to be manually
positioned at circumferential locations for a given pipe
cross-section to obtain accurate data perpendicular to the
meridional axis of the fitting.

The measurement procedure consisted of locating the

longitudinal weld seam of the pipe and positioning the
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measurement arm against that seam. The measurement arm was
then rotated around the internal circumference of the pipe
cross-section and spring action of the arm maintained contact
with the pipe wall. The sliding blocks on the diameter scale
move to the maximum and minumum diameters of the cross-
section. These diameters were recorded as data along with
their azimuth position. Plots of ovalization measurements are
also shown in Figs. UP=-2 through 7.

The results indicate general ovalizations of 1 to
1.5% with some locations of 2% and greater. The maximum
ovalization recorded was 3% in one 36 inch diameter pipe where
the pipe enters the service water pump structure.
3.5 OVALIZATION CRITERION
3.5.1 General

When circular pipe is deflected from its normal
linear configuration a change in the cross-sectional shape of
the pipe accompanies the longitudinal deflection. As the pipe
bends, the cross section changes from a circular to a
generally elliptical or oval shape, with the minor a#is
parallel to the direction of bending. The change from
circular to elliptical or oval shape is referred to herein as
ovalization or ovality. A convenient numerical measure of

ovalization is obtained by the formula (D -

D, /D where
max m;n)’ o’

Pmax is the length of the major axis, Dmin is the length of
the minor axis, and Do is the nominal diameter.
It is known that if pipe beccmes sufficiently bent

(deflected), inward collapse of the pipe will eventually

e
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result. During such deflection, the pipe becomes increasingly
ovalized. It is possible to relate deflection to impending
collapse, but ovalization is a more sensitive and direct
indicator.

The Applicant has available extensive data on actual
ovalization values of the buried 26 :aich and 36 inch pipe at
the Midland site. This data allows direct assessment of the
actual pipe condition as it relates to the possibility of
collapse. With the ovalization data in hand, the next step is
to develop a criterion whereby observed ovalization can be
judged acceptable or unacceptable from an engineering
standpoint.

3.5.2 Flow Preservation

The major point of concern with respect to pipe
deformation is whether sufficient flow will be maintained in
the piping systems to perform safety functions under all
anticipated conditions. The amount of flow through any given
pipe is a function of the flow area. As a pie deforms and
ovalizes, the flow area is reduced and ultimately may reach
the point where sufficient margin does not exist on the design
flow to assure the safety function.

The piping at Midland has ample margin to withstand
minor diminution in area due to covalization. However, actual
collapse of the pipe must be prevented.

3.5.3 Collapse Phenomena
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Ovalization leading ultimately to co

about through either of two mechanisms: first, the application
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of a specific continucus lcad (moment) to the pipe, anc
second, the imposition of a specific deflection on the pipe.
There is a significant difference between these mechanisms
with respect to the implications of a critical pecint in the
cvalized condition indicating impending collapse.

Fig. UP=8 illustrates the difference in behavior
depending on whether lcad or deflection is applied. A simple
hollow=-cylindrical beam is clamped on cone end and a lcad (F)
applied. In the process of applying the locad (F) a continuous
measurement Of ovalization and deflecticn ( 81) is made so
that the value of the deflection at which the ovality in the
pipe reaches a critical point can be ascertained
(Fig. UP-8(a)). If the locad (F) is still applied after this
point, the pipe will continue to deform and ovalize with n
load increase and will collapse rapidly, essentially shutting

m

off flow completely (Fig. UP-8(b)). This is commonly referred

to as "load controlled" deflection and collapse.
The second mechanism, deflection, is represented in
Figs. UP-8(c) and UP-8(d). ".a Fig. UP-8(c), the deflection

(6,) measured in Fig. UP-8(a) at the critical ovalization is

applied. Since the end of the pipe is deflection limited, the

b

b

~ritical ovality is reached, but uncontrolled ccllapse wi
not occur, since the end of the pipe is, by assumption, not

forced to deflect further. Should subsequent deflections be



1

arplied (62, 53), the critical ovality will be exceeced but
uncontrolled collapse will still not occur since the motion of
the end of the pipe is contrclled. This is commonly referred
to as a "deflection controlled" phenomenon. The above dis-
tinction is essential, since the situation at Midland involves
a "deflection controlled" phenomenon. 1In this situation,
piping will not proceed to collapse unless substantial
additional deflection is brought about.

The term "collapse" is frequently used to describe
different phenomena. As indicated above, in a "load
controlled" situation the inability of the specimen to main-
tain the level of applied locad is often referred to as
"collapse." The discussicn above indicates that, for the
buried pipe at Midland, this is an inappropriate definition
since the concern is deflecticn rather than load. A pipe
which has reached the point of maximum load capacity can still
be deflected further without seriously diminishing its ability
to carry required flow. Furthermore, in some “"load
controlled" tests the applied load decreases at the time of
bifurcation but then can be increased again after this
phenomenon occurs.

For large (D/t) ratios (pipe diameter divided by
wall thickness) (in the range of that of the 36" pipe at

dland) another phenomenon occurs which is alsc often
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(1) General

The distinction established in Subsection 3.5.3
between the two uses of the term "collapse" is significant in
establishing an appropriate ovalization criterion. It appears
that bifurcation rather than true collapse occurred in tests
reported by Merwin (Reference 3 to Table UP-2). This is
substantiated by the data reviewed above. Further, other data
available to Merwin indicate that two other tests at a (D/t)
ratioc of 96 resulted in 6.6% and 5.6% ovality values respec-
tively. Merwin has indicated that in all cases ripples
developed in the compression zone during lcading. These
ripples were approximately 1/16" to 1/8" in magnitude. At the
point at which failure on a load carrying basis was reported,
one of the ripples would predominate and form a wrinkle
(bifurcation) of approximately 1/2" depth. Additional
curvature was recorded and the pipe was deflected further
without collapse after the bifurcation was produced.

Bouwkamp tested seven specimens of 48-inch diameter
pipe with a (D/t) ratic of about 100. The tests were
performed under combined bending and axial compression and
also included internal pressurization. That author reported
longitudinal bending strains prior to buckling (Specimens 1 to
4) in the range of 0.31% to 0.68%, which for a 48-inch
diameter pipe represent ovalities of 4.8% to 22.8%
respectively. For the remaining specimens (e.g., 5, 6 and 7)
Bouwkamp did not clearly indicate the buckling point. 1In

addition, Specimen 5 underwent an atypical twe-part loading
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100,000
c'—z-ls —l—-g = 0.0033
30 x 10

Using the relationship between strain and
ovalization set forth in Subsection 3.5.7 and Fig. UP-9, the
corresponding ovality for this strain is 4.6%.

(3) Yield Strength vs. Ovality

Professor Merwin's data support the conclusion that
ovalization at bifurcation is a strong function of material
yield strength. Computer modeling analyses of pipe collapse
also indicate that as the yield strength of the material
increases bifurcation will occur at lower ovalities.

Using Merwin's data, a curve of ovality versus yield
strength plots as a straight line, as shown in Figure UP-8B.
This plot indicates that for material at approximately 64 KSI
yield strength, zero ovality would result in failure. This is
not a physically meaningful result; the curve should properly
become asymptotic to zero ovality. However, interpolation
rather than extrapolation should be accurate on a straight
line basis.

In Figure UP-8C the yield str2ngth values of the
26-inch (45 KSI) and 36-inch (50 KSI) buried pipes at Midland
have been shown on the "Design Curve." These values are shown
as 6.25% and 4.6% ovality respectively. Using a safety factor
of 1.5 based on the above-described difference between load
controlled testing and deflection controlled application, the
design curve figures must be multiplied by 2/3 to crLtain safe

limits. Figure UP-8C indicates that two-thirds >f the "Design
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Curve" value for 26=-inch pipe results in an ovality limit of
4.17%. Taking two-thirds of the "Design Curve" value for
36-inch pipe results in an ovality limit of 3.06%. These
values provide a margin of 1.5 on the lowest meaningful data
points available.

3.5.6 Ovalization vs. Flow Area

Since the real concern is sufficient flow to assure
safety function, it is necessary to compare the criterion with

reduction in flow area to determine if it is significant.

Reduction In

Nominal Flow Flcw Area of > Percent
Pipe Size Area (in") 4% Ovality (in") Reduction
2 3.356 .00174 .05
6 28.9 .0213 .07
10 78.9 .0773 .10
26 501 .46 .09
36 976 .39 .04

Based on the foregoing, the reduction in flow area at 4%
ovalization is shown to be insignificant.

3.5.7 Conversion to Strain Criterion for Monitoring

Since in actual operation the piping under dis-
cussion will be filled with fluid, direct internal measurement
of ovalization will be impossible. However, ovalization is
related simply to longitudinal strain in the pipe, and
sensitive and durable instrumentation (see section 5.2 below)
is available to measure longitudinal strain. As a result,

longitudinal strain will be monitored and converted to



ovalization for comparison to the foregoing ovalization
criterion.

The theory relating longitudinal strain to ovaliza-
tion is developed in Reference 4. The equation relating

strain to ovalization is

D -D D = 2Wan) = (D, = 2W,)
- . Max min _ 0 90 0 0
_ 2(Wg - Wgp)
0
where 2 . 2 2 y 2
. VA ae -V _ £V . . &€ -V
or off cf T LoB] e - S

In these equations

a = mean radius

t = thickness

€ = loagitudinal strain

Vv = Poisson's ratio
A graph of these equations using values appropriate for the
26=-inch and 36-inch service water pipe is shown in Fig. UP-9.
These curves will be used to convert strain measurement to

ovalization.

4.0 STRESS ANALYSIS OF BURIED PIPE

4.1 SEISMIC LCADS
Earthquakes can in principle exert twec kinds of
influences on buried pipes: faulting and shaking. Faulting

is the direct shearing displacement of bedrock which may carry
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through to the ground surface. However, surface faulting is
not a factor in the design of a nuclear power facility at the
Midland site (Re2ference 2). Therefore, faulting was excluded
from consideration in the seismic analysis of the buried
piping which supports this testimony.

The effects of ground shaking on buried piping are:

1) Axial tension and compression due to traveling
seismic wave

2) Shear and bending due to traveling seismic wave

3) Strain caused by dynamic differential movement at
connections.

For very long, straight pipes the analysis is based
on the assumption that there is no relative motion between the
pipe and the surrounding scil. Seismic stresses in the pipe
are calculated from the maximum soil strain in the surrounding
soil due to the passage of seismic waves. For short pipes,
slippage may occur between the pipe and soil and the
calculated axial stresses will be proportionately less than
those assuming the pipe strain equal to the soil strain. The
effects of bends or tees and differential displacements at
connections to buildings are analyzed using procedures based
on equations for beams on elastic foundations.

The calculated seismic stresses are combined with
stresses from other loading conditions according to the
recommended appropriate ASME code equations for the final

design.

P
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the Midland site, the effective velocity of the ground motion
disturbance is the wave velocity of the underlying bedrock.
(For further explanation of this point, see Reference 5.) The
wave propagation velocities of the underlying bedrock at the
Midland site were determined from on site tests conducted by
Weston Geophysical Engineers, Inc. The bedrock wave

velocities are:

Compression wave 10,000 fps
Shear wave 5,000 fps
Surface wave 4,675 fps*

The values of maximum particle velocity and
acceleration for each wave type were conservatively assumed to
be equal to the maximum site acceleration and velocity for the
particular earthquake under consideration, either Operating
Basis Earthquake (OBE) cr Safe Shutdown Earthquake (SSE).

The maximum axial and bending strains for each type
of seismic wave were combined by the square root of the sum of
the squares method. The maximum combined axial and bending
strains were added to find the maximum soil strain.

4.1.2 Bends and Tees

In the case of a long straight pipe buried in the
soil, the transfer of soil strain as axial strain into the
pipe depends on the end bearing of the pipe against the soil

and the frictional resistance between the pipe surface and the

*Calculated from the com_ ~“ession and shear wave velocities.
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socil. Portions of the pipe far from the ends are assumed to
move and deform with the scil. At the ends, frictional
resistance will develop for some length along which the pipe
will displace relative to the surrounding scil due to strain
incompatibility between the soil and the pipe.

In the case of a bend, the transverse leg is assumed
to deform as a beam on an elastic foundation due to the axial
force in the longitudinal leg (the leg parallel to the
direction of maximum soil strain.) The pipe bends were
analyzed as flexible bends with the flexibility coefficients
calculated in accordance with Reference 1. Each bend was
analyzed twice (once for maximum soil strain parallel to each
leg). The results from the two analyses were combined by the
square root of the sum of the squares method.

The modulus of subgrade reaction (spring value for
the elastic foundation) was based on the shear modulus (G) cf

the soil. The shear modulus is calculated as follows:

G =ec2(o<)

s
where:

e - Mass density of the soil

Cs = Shear wave velocity of the soil

o = Ratic of soil shear modulus at
seismic strain to the sheay modulus
at low shear strain (10 %)

The value of shear wave velocity used was 500 fps
and was determined by onsite testing. This value is the shear
wave velocity in the fill at the level of the pipe and is not
the same as the value used in the calculation of the maximum

so0il strain. The value of the ratio is determined from a
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relationship developed by Seed and Idriss for sands and
depends upon the soil shear strain due to the deflection of
the pipe through the soil.

Since the soil prope .ties depend upon the deflection
of the pipe and the deflection of the pipe depends upcon he
soil properties, an iterative procedure must be used to arrive
at the final solution. The steps of the procedure are as
follows:

1) estimate deflection

2) calculate soil properties

3) calculate new deflection

4) compare deflections

- if within regquired accuracy - stop
- if not =-- use new deflection as an estimate
and go to step 2
The analysis of tees is the same as that for bends

except for the equations used in calculating deflections.

4.1.3 Connections

The connections of all buried Seismic Category I
piping, except some of the diesel fuel lines, to buildings at
the Midland site are considered to be free connections. That
is, there is no rigid attachment at the points where the pipes
penetrate the buildings. The first anchors inside the
buildings are normally several feet away from the penetration.
Therefore, the seismic analysis cf the pipes at the penetra-
tions did not consider stresses. Instead, the maximum
diffrrential movements between the pipes and the buildings

were calcrlated.












6.0 CONCLUSION

The Applicant has undertaken a program of measure-
ment, analysis, and monitoring to assure that the seismic
Category 1 buried piping and tanks at the Midland nuclear site
can perform their intended functicns throughout the life of
the plant under becth normal and accident condit.ions. The
measurement prugrams have demonstrated that most of the piping
and tanks are presently in an acceptable and functionally
capable condition. Marginal lines are being modified.
Analysis has demonstrated that the piping and tanks have
substantial margins to allow for anticipated conditions during
the life of the plant. These analyses considered the
predicted £ill settlement, piping ovality, and seismically
induced stresses.

A monitoring program has been identified that
utilizes strain gauges located at various points along the
piping. The acceptance criteria for the monitoring have been
established based on highly conservative considerations of
acceptable ovality. This mcnitoring program assures that the

piping condition will be known and acceptable throughout plant

life.
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TABLE UP-1
SEISMIC CATEGORY I LINES
Service Water Lines

8"-1HBC~-310 26" -0OHBC=-53

8"=-2HBC-81 26" -OHBC~-54
§"-1HBC-81 26" -0OHBC-55
8"-2HBC-310 26" -0OHBC-56
8"-1HBC-311 26" -0OHBC~-15
8"-2HBC-82 26" -OHBC-16
8"-1HBC-82 26" -0OHBC-19
8"-2HBC-311 26" -OHBC~-20
10" -OHBC-27 36"-0OHBC~15
10"-0OHBC-28 36"-0OHBC~16

36"~-OHBC-19

36" -0OHBC-20

Diesel Fuel 0il Lines

1-1/2"=1HBC=-3 2"-1HBC=-497
1-1/2"-1HBC~-4 2"-1HBC-498
1-1/2"=2EBC=-3 2"=2HBC-497

1-1/2"-2HBC~4 2"-2HBC-498

@

Borated Water Lines

18"-1HCB-1
18" =1HCB~-2
18" -2HCB~-1
18" =2HCB- 2

Control Room Pressurization Lines

4"-0DBC-1
1"-0CCC~1



TABLE UP-2

CRITICAL OVALIZATION MEASUREMENTS

$ Ovality Reference
Investigator Date D/T at Collapse No.
Sorenson 1970 99.8 9. 2
75, 6. 2
54.6 s B 2
40.5 4.0 2
62. 11.0 2
55.3 6.0 2
51.4 8.0 2
48.6 10.0 2
39.8 10.8
Reddy 1978 67 9.0 1
(Steel) 51 11.8 1
Wilhoit & 1972 78 39 3
Merwin 62 8.0 3
46 8.0 3
31 no failure 3
Merwin 96 6.6 *
96 5.6 *
Table References
1. B.D. Reddy, "An Experimental Study of the Plastic Buckling of

Circular Cylinders in Pure Bending," International Journal of
Solids and Structures, Volume 15, Pages 669-683.

- J.E. Sorenson, et al, "Buckling Strength of Offshore Pipelines,"”
Battelle Memorial Institute, July 13, 1970.

3 J.0. Jirsa, Fook-Hoy Lee, J.C. Wilhoit, and J.E. Merwin, "Ovaling
of Pipelines Under Pure Bending," 4th Annual Offshore Technology
Conference, May 1972.

*Private Cormunication.
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Geotechnical Instrumentation

Vibrating Wire Strain Gage,

Type SM

Clamping Nuts - 'OQ"ring
Sea

Wire Clamp

The IRAD GAGE Type SM Vibrating Wire Strain Gage
has been designed to measure strains on structural
steel work as well as on the surface of rock and con-
crete constructions. The gages are rigidly clamped by
anchor blocks which are welded or boited to the struc-
ture at predetermined spacing using a special jig. The
initial wire tension is set to the required value by
rotating the clamping nuts using a standard wrench.

The wire vibrations are measured using a coil/mag-
net assembly mounted inside the gage. The lead wires
to this assembly are brought out through one of the
ends. The period of the resonant frequency is easily
read on the display of the IRAD GAGE Readout Box
MB-6 (or MB-3).

Specifications

Mode! No.

Active Gage Length
{anchor block spacing)
Maximum Strain Range
Sensitivity
Temperature Range
Qverall Length

Tube Diameter

End Block Dimensions - (weldable)
(bolted)

Weight with 10 ft. of cabie

Essential Accessories

Setting Jig (boiting type).
Setting Jig (welidadie type).
Wrench Gage Cover.
Modei vB-3 (or MB-6) Readout Box. Flex Conduit.

Thermistors.

Optional Extras

Modei MT-1 Thermistor Readout

\
- Coil/magnet
Assembly

e Long-term measurements on steel,
rock and concrete surfaces.

Either tensions or compressions can be monitored
and no loads other than those required to tension the
vibrating wire are applied to the structure. As the coef-
ficient of expansion of the wire is closely matched to
that of the structural steel there are no temperature
corrections. if temperature measurements are required
they can be monitored by a thermistor (optional extra)
mounted inside the gage.

Where gages are susceptible to impact damage such
as in high traffic areas or during shotcreting, it i1s re-
commended that they be shieiJed by a metal cover
(optional extra).

The gages are provided with heavy duty cable.
Further cable protection can be provided by means of
flex conduit coupied to the gage cover

Calibration data are supplied with the gages toenable
the observer to convert the period readings to strains.

SM-5
5 inches (127 mm.)

2000 uin./in.
1 uin./in.
-40° to 150°F
7% inches (190 mm.)
Y2 inch(12.7 mm.)

1x1x'%inches
1%2 x 1 x V2 inches

1 1b.

Ordering Information - Model SM-5
g

Specify: 1. Cable Length.
2. End Block Type
(Weldable or Boited)

o
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSICN

ATOMIC SAFETY AND LICENSING BOARD

In the Matter of ) Docket Nos. 50-329 OM
) 50-330 OM

CONSUMERS POWER COMPANY )
) Docket Nos. 50-329 OL
(Midland Plant, Units 1 and 2) ) 50-330 0L

AFFIDAVIT OF PONALD F. LANDERS

My name is Donald F. Landers. I am Senior Vice President of
Teledyne Engineering Services, a division of Teledyne Industries.
Teledyne Engineering Services engages in the practice of consulting engi-
neering with particular, though not exclusive, emphasis on the engineering
problems of nuclear facilities. [ am a mechanical engineer with speciali-
zation in the field 6f’piping engineering. An outline of my education and
professional qualifications is contained in the attached resume.

My experience includes over twenty years of engineering work,
including design, fabrication, installation, and testing of commercial
nuclear power plant piping systems as well as other categories of high-
reliability piping, including fuel piping for Titan missile bases and
piping for nuclear surface ships. I am chairman of the ASME Boile( and
Pressure Vessel Code Section III, Nuclear Components SubGroup on Design, a
member of the Section I[Il Committee and of the Working Group on Piping
Design. I am a member of the Pressure Vessel Research Committee of the
Welding Research Council and currently chairman of the Technical Committee
on Piping Systems. [ have been a lecturer at more than 40 seminars
throughout the world on the Design of piping systems and ASME Code cri-
teria. A list of my publications relating to nuclear power plant component
design is contained in the attached resume.
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Affidavit of Dorald F. Landers
Page 2

[ am the author of Section 3.5, including all of Subsections 3.5.1
through 3.5.7, of the foregoing Underground Piping Testimony. [ am not
responsible for any other section of this testimony. I believe that, by
virtue of the education and experience set forth in this affidavit and in
the attached resume, and as a result of my review of the circumstances of
the underground piping at the Midland Plant, I am qualified to testify as
an expert with respect to the serviceability of the Midland Plant under-
ground piping.

I declare under penalty of perjury under the laws of the United
States of America that the foregoing is true and correct.

Executed on February 2, 1982

bcual& E (,a.ucﬂas

Donald F. Landers
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DONALD F. LANDERS
Senior Vice President

Profassignal Resume

Education

Lincoin Technical Institute, A.S. in Mechanical Engineering, 1582
Northeastern University, 8.8.A. in Engineering and Management, 1963

Experience

Teledyne Engineering Services, Teledyne Materials Res2arch, and
Lessells and Assgcijates, Imc., Since 136i:  Engineering design,
analysis and construction management for nuclear power and fossil
power plant modtfications; theoretical and experimental stress
analysis of piping and pressure vessels; preparation of ODesign
Reports; consulting om design criteria, design specifications, anc
pressure vessel and piping design and analysis; Jesign Review of
nuclear and LAG piping systems including installation.

Artnur D. Little, 1959-1960: stress anaiysis and field engineering
of fuel loading piping for Atlas and Titan missile Dases.

Bethlehem Stzel Co., Nuclear Power Section, (entral Technizal Capt.,
1957-1953, 1960-1361: stress analysis of shipboard piping, pipe
nanger design, supervision of nuclear piping installation.
Charles T. Yain Co., 1955-1957: power plant and textila =i11 gdesign.
U.S. Navy Weather Forecaster, 1951-1985

Membership

ASME. Boiler and Prassure Vessel Code, Section 111 Ccmmitiee Marper;
Working 3roup on Piping Design Merbar; Subgroup on Cesign Chairman,

Welding Research Council, Pressure Vessel Research (crmittee

ANSI, 831.7 Code for Nuclear Piping, Merter; Chairman, ANSI 831.7
Task Group on Cesign.

Registered Professional Engineer - (crmonwealth of Massachusetls

Lover)

4y e —— e g e e e e e



!
!
I
r
!
!
!
y
!
S
!
!
!
'
!
v
:
!
!

Authorship

"Specification Guidelines for Nuclear Pressure Vessels, " with W.E.
Cooper, AEC Report NYD-3318-1, October 1864

“Nuclear Piping Cesign Guide,” with R.D. rookway, USAEC Division of
Reactor Development and Technology ROT Standard.

"gffect of ANSI-231. - 1889 on the General Piping Industry,*
reating, Piping and A1) conditioning Magazine, June 197C.

Computer Software - Problems and Preferred Resolutions,™ ASME Sccklet
on Computer Software.

*Problems Occuring in Nuclear Piping System Analysis and QOperation,”®
Second International Conference on Struyctural Mechanics in Reactlor
Technology - Berlin, Germany, 1673.

*831 Piping Design Philosphy,® 1973 Annual Meeting, Mexican Scciety
of Mechanical and Electrical Enginears.

“fasign Specificitions.® ASME Philadelpnia and Delaware Sections,
1973,1978 and 1975 Nuclear Power Plant lcmponents Course and 1976
ASME Annual Meeting Short Course.

*Section 111 - Nuclear Piping Design,* ASME 1§75 and 1576 Annual
Meeting Short Courses.

*Nuclear Piping Cesign - A Critique *, July 1978.

“Technical Program to Identify Signifigant Problems Related t¢ Piping
Systams in LR Power Plants*, August 1980 - Sandia Labecratories.

“Effects of Postulated Event Devices on Normal QOperation of Piping
Systems in Nuclezar Power Plants® w~ith R.D Hookway, TES, and K.O.
Cesai, USNRC - NUREG/CR-2136, May 1581.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD

Docket Nos. 50-329 OM
50-330 OM

In the Matter cf

Docket Nos. 50-329 OL

)
)
CONSUMERS POWER COMPANY )
)
) 50-330 oL

(Midland Plant, Units 1 and 2}

AFFIDAVIT OF DONALD F. LEWIS

District of Columbia: SS:

My name is Donald F. Lewis. I am employed by Bechtel
Associates Professional Corporation as the acting assistant
project engineer and the engineering group supervisor for the
Midland Nuclear Project. In this position, I am responsible for
licensing activities, including evaluation of specific design

issues with respect to licensing and technical regquirements.

I have a total of fifteen years of experience in the
nuclear power industry. Nine of these years have been in the
design and construction of commercial nuclear power plants. The
balance of my experience has been in the United States Navy as an
officer in the Naval Nuclear Propulsion Program. I have a
Bachelor of Science degree in Physics from Rensselaer Polytechnic
Institute. In addition, during my service as a naval officer, I

attended the United States Navy Nuclear Power School in Bainbridge,



Maryland and the United States Navy Nuclear Power Training

Prototype Unit in West Milton, New York.

In 1973, after leaving the Navy, I went to work for
Rechtel Power Corporation as the nuclear steam supply system
coordinacor on Portland General Electric Company's Pebble
Springs Nuclear Project and held the same position on Iowa
Power Company's Central Iowa Nuclear Project. In these positions,
I was responsible for incorporation of the reactor and reactor
auxiliary systems into the plant design, ~~hedule and licensing

effort.

Beginning in 1976, I served as a nuclear discipline
specialist in Bechtel's Ann Arbor area office. In this position,
I was responsible for providing technical assistance to projects
on nuclear, environmental, and licensing matters. I have also
held the position of mechanical nuclear design group supervisor
for the American Electric Power Nuclear Plant studies. I am
also the current Vice Chairman of the Michigan Section of the
American Nuclear Society, and was a past member of the ANS 51

Standard Committee to develop PWR design criteria.

In connection with my current positions as assistant
project engineer and engineering supervisor for the Midland
nuclear project, I am responsible for licensing activities with
respect to the underground safety related piping and tanks at
the Midland Nuclear Plant,as well as evaluation of specific

design issues with respect to licensing and technical requirements.
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I am primarily responsible for the underground
pipinc testimony, with the exception of Sections 2.1, 2.2, .nd 3.5,
for which James Meisenheimer and Donald Landers are responsille.
Iaffirm that the statements in this affidavit and in those
portions of the underground piping testimony for which I am
responsible are true and correct, to the best of my knowledge

and belief.

Donald F. Lewis

Sukscribed and sworn to bgfore

me this , 324 ¢ day of

1982. /

Notafy Public, District of Columbia
My commission expires: / ,/-é7;7
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UNITED STATES OF AMERICA
NUZTLEAR REGULATORY COMMISSION

Before the Atomic Safety and Licensing Board

In the Matter of
CONSUMERS POWER COMPANY
Application for Reactor
Construction Permit and
Operating License

Midland Plant Units 1 & 2
Docket No 50-329
Docket 50-330

N N NN N

AFFIDAVIT OF JAMES K MEISENHEIMER

My name is James K Meisenheimer. I am presently employed by Consumers Power
Company as the coordinator of geotechnical activities relating to soils
remedial work for the Midland Project. I am on leave from my job as
Supervisor of Geotechnical Services at Gilbert/Commonwealth which is an
architectural and engineering firm specializing in power plant design. I have
a BSCE and a MS in geological engineering from the University of Missouri at
Rolla. T have over 12 years of professional experience in geotechnical
engineering. My resume is attached.

I am tie author of that portion euclosed testimony which deals with subsurface
soil conditions and future p)2dicted settlement (Section 2.0). My testimony
is based on my review of all pertinent data furnished by Consumers Power
Company and Bechtel. Based on this review and on my professional experience
and training, I believe I am qualified to give this testimony.

I swear that the statements made in this Affidavit, the attached resume and
three portions of testimony for which I am responsible are true and correct to
the best of my knowledge and belief.

Sworn and subscribed to before me this 1st day of February 1982.
i) )

Lo 4.
James Meisenheimer
Coordinator of Geotechnical Act&:ities

U 5B la ke )

Notary Public, Jackson County
My Commission Expires September 2, 1534

=]
o

State of Michigan
County of Jackson

m10182-0017a100
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JAMES K. MEISENHEIMER
Supervisor — Geotechnical Services

Background of over twelve years of professional experience in civil/geologicai engineering
including studies, analyses, cost estimating and consiruction management of geotechnical
phases of dams and cooling systems, power generation projects, highways, subsurface and
surface mines, and waste treatment systems with special emphasis on soil and rock mechanics,
foundations engineering, and siting studies.

EXPERIENCE:
1977 to Present

1971-77

1969-70

1969 (3 months)

1967 (summer)
1965 (summer)
1964 (summer)

(Continued)

Gilbert/Commonwealth since 1977

Supervisor — Geotechnical Services Section of the Environmental
Systems Division responsible for directing the activities of a group of
geotechnical engineers and geologists and a soils testing laboratory,
involved in site investigations, foundation studies, mining and hydro-
geological studies and environmental reports.

Dames & Moore, Park Ridge, [llinois

Project Engineer/Project Manager/Principal Investigator on studies,
analysis, design, cost estimating and construction management for
geotechnical phases of earth, gravity and tailing dams and cooling
systems ircluding construction surveillance of foundation prepara-
tion and treatment, geologic mapping and earthwork operations,
instrumentatio«, desigi of controlled and production blasting, grouting
for foundations and grout curtains, rock anchors, dewatering, borrow
area development, and selection and development of quarries for riprap
materials. Also responaidle for exploration, testing and analysis to
evaluate static and dynamic stability for existing hydraulic filled dam
embankments. Exploration, testing analysis and design for open pit and
underground mining to include slope stability, room and pilier and long
wall mining, shaft sinking, rock boiting and instrumentation. Construc-
tion surveillance of nuclear power plant foundations; site development
of cooling water and waste treatment systems.

U.S. Army

One year as Engineering Construction Officer involved in development,
design and analysis of military construction of 75 miles of South
Vietnam national highway. One year as Instructor in soil analysis and
construction engineering at the U.S. Army School in Ft. Belvoir,
Virgina.

U.S. Army Corps of Engineers, Kansas City District
Civil Engineer/consuitant on S1 million troop housing and facilities
project.

[llinois Department of Transportation, Paris, [llinois

Assistant Resident Engineer on two miles of state highway and storm
sewers; quality control and construction inspection of concrete and
asphalt mix for highway repair work.

— iibert/ Commonweaith ———



1962-63

EDUCATION:

REGISTRATION:
SOCIETIES:

JAMES K. MEISENHEIMER (Cont'd.)

Assistant Maintenance Field Engineer involved in design, management
and maintenance of 600 miles of state highwav.

B.5.C £., University of Missouri at Rolla, 1967
M.S., Geological Engineering, University of Missouri at Rolla, 1969

Prcfessional Engineer in [llinois (1975)
Association of Engineenng Geologists

American Society of Civil Engineers
Earthquake Engineering Research Institute
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CHAIRMAN BECHHCZFER: Ms. Stamiris?

MS STAMIRIS: I have some guestions. First of
all, I would like to ask you, Judge Bechhoefer, some of
the questions I have are just basic understanding. I
did try and read through this and understand some of the
terminology and things about the pipes. I wondered if
perhaps I cross examined at the end, I might understand
some of these things by listening and not having to go
through it.

But if you want me to proceed, I will.

CHAIRMAN BECHHOEFER: Would the Staff have any
objection to going first?

MR. BLUME: The Staff has no cross examination,
Mr. Chairman.

CHAIRMAN BECHHOEFER: Well, you are there.

CROSS EXAMINATION

BY MS. STAMIRIS:

Q I am not sure to which of you I should even

address this question, but on page 18 and 19 is a dis-

|
|

cussion about the end of the pipe being deflection limited|

and how that affects the critical ovality. I am wonder-
ing if whoever is responsible for this section could
discuss it in lay terms.

MR. MARSHALL: Yes.

A (WITNESS LANDERS) Yes, I think if perhaps

ALDERSON REPORTINSG COMPANY, INC.
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4-5,p33

U clamp it and apply that same deflection, collapse would

expect to be imminent but it doesn't occur because we

~

3 ﬁ have held the end of the pipe. We hzve only allowed
‘ 4,F it to deflect so far. '
g 5 ; In one case we have applied & load, nothing is
§ 6 holding the pipe back; and as the load is increased,
N il
% 7 Pipe will collapse. 1If we hold the end of the pipe and
2 8 only deflected a certain amount, then it can't collapse
5 9 because we have stopped it from moving.
g 10 That is we apply step by step for the deflectionr,
g 1 even though we have gone by the collapse point, the pipe
g 12 | does not exhibit collapse, that is, it doesn't run away i
q : ‘
. g 13 : from us. Again because we have controlled the end of I
é 14 ? the pipe. That is the deflection control phenomena. !
§ 13 2 In the situation with the buried pipe at Mid-
i 16 | land is a deflection control situation, that is, we are j
g 17 ! deflecting the end of the pipe or all portions of the '
E IB% pipe. |
= }
é 19 % Q This deflection control that you are referring
20]! to is a part of the remediation? f
2‘5! A (WITNESS LANDERS) No, it's a part of the
. 2 | problem, that is, the piping is deflecting. But it's
23 | important tvo distinguish between a deflection situation
’ 24 | and a load situation, since a load situation can be
25

uncontrollable. When the load reaches the point at which

ALDERSON REPORTING COMFANY, INC.
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collapse will cccur, then collapse occurs.

ALDERSON REPORTING COMPANY, INC.
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‘f Q Maybe if I tell you what concerns me most. You
‘ 2 3 can address yourself to that, and I read through here and ’

3!Eread some justification for why the collapse would not be |
. 4 !f rapid in the case of the pipes at the Midland plant. That

§ | i3 what I am concerned with, is if the cellapse can occur
6 | when it reachas a certain point of stress, if then the

7| collapse can occur fairly rapidly, is it true that, are

r

?

si there any pipes at the Midland plant that you were involvedi

9 | with that could collapse fairly rapidaly? 5

10 A (WITNESS LANDERS) I have not been involved with !

lli any pipes at Midland other than the development of this |
|

12 | ovality criteria for the buried pipe, and with respect

13 | *¢ the buried pipe, that cannot occur becauss it is a

|
14 | deflection control situation. |

|
15 | Q And you base that on your analysis and calculatioqs?
i |

lbi A (WITNESS LANDERS) I base that on the understand-

18 |

|
i
i
17 | ing of the phenomana, ma'am, that it is deflection control- |
l |
| lad,

|

|

l

19 | JUDGE HARBOUR: Can you explain what limits the

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

20 | deflection, please? |
21@ A (WITNESS LANDERS) The settlement of the soil.

‘ 22 JUDGE HARBOUR: And the presence of the scil,
23 does the presance of the soil then prevent furtner deflect-

. 24 | ions?

25 WITNESS LANDERS: Yes, sir.

ALDERSON REPORTING COMPANY, INC.
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BY MS. STAMIRIS: j

Q Can ycu explain any more to me about how you ;
are assured that the collapse cannot be rapid?

MR. WILLIAMS: Your Honor, I would like to object

to that question because it is unclear, first of all, what

pipe is being referred to and secondly, there is a

hypothesis that there is gcing to be a collapss snd the

c¢ollapse under the circumstances.

Now, perhaps if !irs. Stamiris could clarify the
questicn so that it is more clear what it is exactly she
is talking abeout, that a proper question could be framed,

but I do not think the one that she actually placed was

a proper question.

CHEAIRMAN BECHHOEFER: Is. Stamiris, could ycu
refer to some particular part of the testimony or perhaps -%
MS. STAMIRIS: Wall. on Page 19 and thken on
Page 22 there were different definitions of the term
‘collapse” and I really cannot be more specific as tc the
pipes which I am -- I mean, I am jus* asking it in a genera#
sense and I cannot address it to specific pipes. ‘

MR, WILLIAMS: Well, may we ask if she is rafer-

ring tco hypothetical pipes in general or to specific

24 pipes at the Midland plant?

25

MS., STAMIRIS: Wwall, I am referring tc pipes at

ALDERSON REFORTING COMPANY, INC. ‘
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+he Midland plant, but I cannot be specific as to which

ones., I mean, I am not asking it in the purely hypothetical
|

sense.

Well, I will just skip it. I really do not unders+

s*and it well enough.

JUDGE HARBOUR: Would you like to have an
explanation of why or what the term "collapse" means in
the +yn differsnt cases as given on Pages 19 and 22?

BY MS. STAMIRIS:

Q That would be helpful.
A (WITMESS LANDERS) Yes, that is a good questicn
too.

As the term "collapse" is used to define a
different number of modes of failure and the testimony

essentially addresses two of those, one of those would

be collapses related to a round pipe continually ovalizing

until we are unable to¢ get sufficient flow through. That

is the area really of concern at Midland, is getting
sufficient flow through the pipes.

Another use of the term "collaps2" is related
to taking a pipe and bending it until wrinkling occurs
in the top surface of the pipe where compression exists,
and after a while the wrinkling what we call bifurcates,

that is also sometimes called collapse.

I am trying to distinguish here between the two

ALDERSON REPORTING COMPANY, INC.
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of those because wrinkling is in fact not damaging with

respect
in flow

but the

cases and our concern, of course, is getting sufficient

flow through the pipe.

to flow transmission through the pipe, the reductioca
area is essentially insignificant for wrinkling

term "collapse"” is used by investigators in both

ALDERSCN REPORTING COMPANY, INC.
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Q When you are addressing the critical ovality

and when the pipe reaches the point and you are trying

to determine where it reaches the point of concern as

‘ 4 {g to whether or not the pipe can perform its intended
5 ﬁ function, are you -- and this may not be the part that ;
6 ! you are involved with, so I will ask it of any of you =-- |
7 | are you measuring a degree of ovality in itself or are you%
8 ﬁ measuring the load through the pipe at that point in time?i
9 % A (WITNESS LEWIS) Are you referring to the future!

10! monitoring program?

w
d
2
“
=
5
:
'J
a
z
-
£
z |
= :
? 11 | Q Yes.
z |
g 12 | A (WITNESS LEWIS) What we will be measuring is
: 2 i |
'g 13 | the strain in the pipe which is related directly to the i
= |
é 14 i ovality in the pipe. Flow measurement is not part of
- 4 e! ‘
£ 15 | the monitoring for the -- to assure the serviceability
e ] |
x i |
i 16 1 of the pipe in this context. '
4 i
g 17 | Q The reason I ask that is because Mr. Landers, '
w |
= )
7 18 2 in answering my first question or the last guestion, said
: E! |
; 19 that the important point =-- and I hope this is correct =-- |
20 | that the important point is when the flow through that
1
2‘11 pipe cannot perform its intended function.
. 22 If you are measuring the degree of ovality by
23 | means of the stress, could that not truly answer the
‘ 24 question of whether the flow through that particular
’ 25 pipe is affected at that point?

ALDERSON REPORTING COMPANY, INC.
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BY THE WITNESS:

A (WITNESS LEWIS) Would you please restate the
gquestion?

BY MS. STAMIRIS:

Q My question is does that mean that when the
flow area is reduced by .04, that that is the point at
which -- is that the point at which you will want to do
something about it or correct a problem?

A (WITNESS LEWIS) The gquestion that you are
asking, or as I understand your gquestion, relates to the
OPerating technical specifications for the plant, which
have not yet been drawn up. It is my understanding they
wWill be agreed upon as part of the operating license
hearings.

So the exact action that would be taken really
has not been determined at this time. It is true though
that 4 percent ovality limit corresponding to an area
reduction of on the order of .04 percent is what we have
accepted as a limit for our monitoring program.

Q Okay.

JUDGE DECKER: Excuse me, but I do not think
that answered the question. You say it is a limit for
your monitoring program, but what are you going to do
When you hit that number? I think that is the gquestion.

WITNESS LEWIS: It has not yet been decided,

ALDERSON REPORTING COMPANY, INC.
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sir, just what we will do. It will be defined as part of
the technical specifications.

MR. WILLIAMS: Judge Decker, I think that
Feally properly an issue for the operating license pro-
ceeding. The testimony indicates that this is an accep-
tance criteria for the pipe and I think that the steps
to be taken will be a matter of much discussion between

the company and the staff.

ALDERSON REPORTING COMPANY, INC.
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JUDGE DECKER: I do not understand. If it is
an acceptance criteria for the pipe and you go beyond it

that means tha pipe is unacceptable and, therefore,you

have got to do something. Do I misunderstand completely?

WITNESS LEWIS: 1Is that guesticn to me?

JUDGE DECKER: Yes, I think you would be the
proper man,

WITNESS LEWIS: Okay. That will have to be a
basis for an action of some type. What the action is,
whether it is a further investigation, further evaluation
or direct impact on the plant operation just has nct been
decided ye+.

JUDGE DECKER: Okay.

CHAIRMAN BECHHOEFER: I have cne question along
the same line while we are here.

WITNESS LEWIS: Yes, sir.

CEAINRMAN BECHHOEFER: Does the 4 percent
acceptance criteria apply tc the 36-inch piping as well
as thes other pipes?

WITHNE

[ 47]

S LEWIS: No, it does not, given that
we are going +o replace the 36-inch piping.

CHAIRMAN BECHHOEFER: Well, does this limit not
apply to everything you are going to plac2 cor do you anave
different accaeptance criteria for what you are going to

replace?

ALDERSON REPORTING COMPANY, INC.
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I think the witness wants to clarify something he said

== e =

. 2 u earlier,.

3 f; CHAIRMAN BECHHOEFER: Yes, that's fine.
‘ 4 ;. WITNESS LEWIS: I am going to Judgr Decker's

|

5 % question.
6 } On Page 34 at the bottom of the page we state
7 % that the monitoring, if the technical specification is
8 | reached, the monitoring frequency will be increased to

9i a monthly basis at that point until remedial action is
|°h taken,

n Now, just exactly what the technical specifica-
'2: ticn limit will ke is not just defined. It may be four

13 percent or if we can justify it to the Staff, it may be

14 | another value,

that the Staff will be notified if that technical specifi-

»
i

'51 JUDGE DECKER: Thank you.
b

‘64 MR. WILLIAMS: I believe that it is also the case
a

17 |

18 cation is reached, so that whatever action is taken will

19 | be +aken in concert between the Applicant and ths Staff.

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

20 | CHAIRMAN BECHHOEFER: I am not sure that the

21 questicn is proper for +his panel or the staff panel, but
. 22 was there not an acgreement that something would happean

23 when 75 percent of a specification w2re r=2ached?

24 MR, WILLIAMS: I *hink maybe it might be bettar

25 to wait for the Staff panel and address that tc them.

ALDERSON REPORTING COMPANY, INC.
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CHAIRMAN BECHHOEFER: Well, I was going to ask

that same question in connection with Item 4 on Page 34
at the bottom of Page 34, and I may e confusing =--

MR. WILLIAMS: Well, do you wish to address that
question *o Mr. Lewis at the present time?

CHAIRMAN BECHHOEFER: Well, whichever panel membef
is responsible for the last item on Page 34 at the bottom §

of the page.

ALDERSON REPORTING COMPANY, INC.
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WITNESS LE%IS: I can address it. Would you
please restate the gquestion?

CHAIRMAN BECHHOEFER: Well, it was my impres-
sion that in the Staff testimony, and I could dig it out,
there was a requirement that when 75 percent of a
technical specification limit was reached, certain action
has to be taken, and my question in conjunction with
this paragraph four on the bottom of page 34 is shouldn't
there be some percentage under the point where the
technical specification limit is reached when some further
action should be taken?

WITNESS LEWIS: The technical specification
limit that we are referring to would be the first action
point. The four percent limit is not a failure point,
and itself does incorporate a safety factor of 1.5. So
that upon reaching a limit of 4 percent or whatever may
be negotiated comparable to that, there is still a margin
available that provides a time for further evaluation and
definition of any corrective action. I do not believe
that we have -- we have not talked about the technical
specifications with the Staff in more than conceptual
terms and I do not believe we have that specific an
agreement with them.

MR. BLUME: Mr. Chairman, if I may be of

assistance?

ALDERSON REPORTING COMPANY, INC.
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Mr. Kane's testimony for this hearing sersion l

‘ 2! on page 8 notes that the Applicant in a December 15th :
3 I Teport suggested a 75 percent notification. |
‘ 4 ,\ CHAIRMAN BECHHOEFER: That is what I was refer-
§ 5 : ring to.
§ 6 g MR. BLUME: There is no such requirement at !
§ 7 “ this point suggested by the Staff, however.
-
§ 8 | CHAIRMAN BECHHOEFER: I see. Well, would that
5 9 suggestion be somewhat different than this Item 4, this
§ 10 I* provision on the bottom of page 34? Would that suggestion[
g 1 indicate that something further, some action different ;
g 12 than what is stated in this Item 4 should take pla e? i
B [
' g 13 | WITNESS LEWIS: I believe the two statements é
|
?. 14 f are generally consistent, that we are really talking !
g 15 ; twc vilues: one that is an initial action, that is at ;
z
3" 16 1 Some percentage of any critical value; and then the |
E 17 higher value which would take likely a stronger action, ;
g 18 |  would require a strouger action. 8o I believe the two |
; 19 i statements are consistent, although the ovality limits |
| 20 'I that are being discussed and the percentages that are
21 ‘% being discussed are nct resolved and are not at this
‘ 22 ' Open issues.
23 MS. STAMIRIS: Should T continue?
' 24 CHAIRMAN BECHHNEFER: You may continue.
25 BY MS. STAMIRIS:

ALDERSON REPORTING COMPANY, INC.
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Q Mr. Lewis, yesterday soume witnesses we had were
talking about a general phenomena of preferring to con-

firm analytical analyses with actual field observations,

and would you agree that because of the, by definition,

the pipe that is buried underground, that the analytical

or the analytical evaluations might have to be even more

Frecise or conservative than usual to compensate for

the fact that there cannot be observations of these pipes?
A (WITNESS LWIS) 1In the sense that we are taking

direct measurements on the piping, we are making obser-

vations. We do intend to, during plant operation, make

observations of the pipe, observations of the strain in

the pipe as a direct measurement technigque. We are

not in fact relying primarily on analysis, but more on
direct indication of the condition of the pipes through-
out the plant life.

Q Well, it is not direct in the sense that you

cannot actually see how oval the pipe is. You are
reaching that determination by means of an equation which |
somehow computes the stress into the ovality figure, is |
that roujhly correct?

A (WITNESS LEWIS) That is correct.

Q So the accuracy of the ovality reading that
you obtain would be dependent on the accuracy of the

instruments that were measuring that, wouldn 't they?

ALDERSON REPORTING COMPANY, INC. |
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JUDGE DECKER: Excuse me, please, Ms. Stamiris.

When you try to convert stress to ovality, you
are talking about a perfect ellipse, I suppose, are you
not?

WITNESS LANDERS: The equation is derived from
experimen+al data. It is not the fact that someone has
sat down and just derived an equation. It is really based
on a number of experiments that were performad, sc it is

empirical in nature,

But the answer to your question is yes, that we
ara talking about a perfect ellipse, certainly.

JUDGE DECKER: 1Is that really what is expectzd?
You cannot get othser shapes? Some of thess pip2s go under

roads, for exampls.

WITNESS LANDERS: If one looks at a pipe deflected

at its end and concerned with collapse, then it is the
davelopment of the elliptical shape that first indicates
*hat collapse is imminent, yes,.

CHAIRMAN BECHHOEFER: And collapse in this sanse
means which?

WITNESS LANDERS: Collapse. I will always
refer to the other thing as bifurcation.

CHAIRMAN BECHHOLFER: Okay.

BY MS, STAMIRIS:

Q Mr, Lewis, do you have any back-up system Or

ALDERSCON REPORTING COMPANY, INC.
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|

1 | second means of confirming the data that you gather in

from the stress measurement devices? 1
!
|

|
i
|
| A (WITNESS LEWIS) Let me answer that in two '
S

3
¢ . ‘
4 | stages. |
i |
o i
5 With respect to back-up to the strain gauges l
!

& i or establishing a sense of confidence in the strain gauges, |
7 i we will have control gauges that will not be attached to

6 the pipe that will be accessible and will be read period-

ically tc maintain confidence in the adequacy of the installT

I
i
10 f ed gauges on the pipe. I
!
1 In addition we will be doing level monitcring or, |
‘23 correctinn, settlement monitoring of the piping itself

[
13 | a4+ various locations, and that also provides a backup.

14 | Q Can you tell me on what basis did you justify

'54 doing that settlement monitoring only once a year after
1 ,
16 4 the £ifth year, if I am correct in understanding %ta= '
] |
17 | point 2 on Page 34 at the bottom of Page 342

18 | A (WITNESS MEISENHEIMER) In relationship to the

"]

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

settlement monitoring, the majority of the settlement
20% that we have seen in the fill at this time has already ,
2‘% occurr2d. The future projection of the maximum amcunt of

‘ a | settlement that could occur in the future was conssrvatively
23

estimated at 3 inches, Most 0of thz2 Borros anchors or

24 sattlement points we have in the fill along this pipeline

25 indicate less *han that, but we are using that as a control

ALDERSON REPORTING COMPANY, INC.
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factor.

Within the next five years, the amount of
sattlement such as on the corder of three inches will
diminish very rapidly and the amcunt of ssttlement we
would see after that time would be very, very mincr.

We will look at the settlement monitoring data during
+his time and be able to tell how this is flattening out
and would be able to make a prediction of what you would

have after a five-year period.

But at the present time, after five years from
now there should be very, very little settlement in the
£111 itself,

Q Can you tell -1 how cften you will be monitoring
for se*tlement a*+ +he time that the permanant deswatering
system begins?

A Right now w2 are monitcring the Borros anchors
and such throughout this whcle area on a continuous basis.
I am not a2xactly sure if it's on a daily basis or a weexkly
basis, bu* it is being monitored continuously. All *he
sattlemant points we have out ther2 are being monitorsd
t+hroughout this dewatering process,.

Q Can you give me a rough estimate cf how much
o€ the ultimate plant dewatering process is now underway?

A The dewatering proc2ss has besn underway for

several years, a couples of years, 1in different areas and

ALDERSON REPORTING COMPANY, INC.
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| different phases. The bBorroes settlemant anchors which
® < . | . |
| we do have and which were used in our analysis have |
included this information and predictions of future

|
® -
estimated sattlement that will become part of the

s |
H permanent dewatering system., So these settlements from ‘
| ‘
6
' dewatering are included in these estimates and have Dbeen
i 1
7 | .
| part of the measured values that we have had in the last
8 '

year.
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|
Q Do you expect any significant differences from |

the readings you are getting now at this time to what you |
think will take place when the complete permanent plant
dewatering system is in effect?

A No.

Q Mr. Lewis, are you aware of information that
came from the NRC consultant ETEC in October of 1980
which said that ETEC analysis indicates that the maximum
bending stress due to soil settlement for several of the
pipe profiles already exceed the ASME code allowable

stresses and material yield strength?

MR. WILLIAMS: I would like to object to the

question. If Ms. Stamiris is going to guestion the

witness on a document, I think he shculd be given the

courtesy of being shown the document and have it iden-

tified for the record.

MS. STAMIRIS: I thought I asked it in a way

of just asking him if he was aware of this statement
from ETEC was really NRC, but the document that I was !
reading from -- and I didn't read a direct guote =-- it
is October 2, 1980, letter from Robert L. Tedesco of the
NRC to Mr. Cook, Consumers Power Company.

MR. WILLIAMS: Could I see it, please, before
you give it to him?

CHAIRMAN BECHHOEFER: Is that an exhibit?

ALDERSON REPORTING COMPANY, INC.
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1 MS. STAMIRIS: No, it is not. |

~

CHAIRMAN BECHHOEFER: What was the date on that?

3 | MS. STAMIRIS: October 20, 1980.

. ‘"E CHAIRMAN BECHHOEFER: Okay, let me see if I have i
5 :! it. }
6 @ MR. WILLIAMS: I would ask that Ms. Stamiris |
7 1 show the witness that document and then proceed to guestion
8 | him on it.
9 MS. STAMIRIS: I will be happy to show it to |
10 | him. I do not really intend to question him at length
o on the document. I just wanted to ask him his awareness |

12 f of the situation, but if that will be helpful. |
. 13 CHAIRMAN BECHHOEFER: I think we would like to
|
'41 see it too. !
i |
‘5ﬁ MR. BLUME: Perhaps we can get around the probleT
16 if Ms. Stamiris asks the witness if he is aware whether thT
17

pive exceeds the ASME criteria regardless of what the ;

300 TTH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 5542345

18; letter says.
]91 MS. STAMIRIS: It doesn't matter to me, which- i
20 | ever. i
2 | BY MS. STAMIRIS: |
‘ 22 ’j Q Would you like to see the document? |
3 | A (WITNESS LEWIS) May I, please? Thank you.
‘ " CHAIRMAN BECHHOEFER: Off the record.
3 (Discussion had off the record.i

ALDERSON REPORTING COMPANY, INC. f
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|
! | BY MS. STAMIRIS: |
. 2 Q Mr. Lewis, are you =-- ‘
i |
3 i A (WITNESS LEWIS) As I understand your question, |
® . i
4 : it is am I familiar with this concern, am I aware of this .
l |
3 s Concern? 1
3 6| |
- : Yes, I am aware of the concern of the calculatedl
)
§ 4 pipe stresses in the buried piping compared to the ASME !
N
§ 8 allowables. We have been discussing this actively with ;
&)
a
o y t he NRC over the last year. I have been directly involved
g
S 10 t in those discussions since last October.
T
i " I refer in page 12 o1 my testimony at the bottom|
J
z 1 of the page to the difficulty in kncwing precisely the
]
-
. 2 3 ! causes of the present condition of the piping. Due to
Z 14
- ‘ i the profiling measurements that have been taken, we know
= i 1
E 15} S : '
E ; the present condition quite accurately. However, we do |
| |
< 16 | . T
: } not, we have been unable to determine specifically the i
. i '
17 - ’ . ad ;
E 1 way in which that condition was established. Therefore, ;
= 1
7 18 |
- { the analyses that we have done, the stress analyses that
= |
™~
- '9 i : |
z l we have done all assume conservatively that the piping
20 . L . . . |
‘g was exactly in accordance with its design configuration
21 |
i and then that the changes in that were due to settlement,
i
22 .
‘ . and that leads to =-- that assumption can lead to very
23 : .
high stress calculations.
24 -
" ' Yes, I am aware of that. We have been working
25

with the NRC on that.

ALDERSON REPORTING COMPANY, iNC.
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Q Do you agree with Mr. Tedesco that the ASME
code allowables have already been surpassed?

A (WITNESS LEWIS) I agree that when you calculate
those stresses based on the present profile of the pipe
and assume that that profile results from settlement
Conditions, that you calculate very high stresses in
excess of the allowables. I do not, however, I do feel
strongly that that is an artificial calculation and those
stresses are not real, and that is the whole basis for
which we have elected not to do an analytical solution -=-

Q Not to do a what? I am sorry.

A (WITNESS LEWIS) An analytical solution to this
question or problemn and have elected to go with the
demonstration soluﬁion of measuring the profile of the
pipe exactly, measuring the ovality of the pipe and then
continuing to monitor the condition of the pipe to the

plant life.
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Q Okay. When you said that you agreed that they

those ASME codes had been exceeded, if you used the

criteria that you set forth and those criteria tiat you

set

forth were indeed the criteria you did use -~-

MR, WILLIAMS: Mr. Chairman, I am going to have

to object to that question. First of all, I do not think

that the witness agreed that the ASME code had in fact

been violated or whatever the word was. I think what he

said was different fron that.

Secnondly, the remainder of the gquestion, I just

couldn't follow it. It didn't seem to mak2 any sease.

CHAIRMAN BECHHOEFER: Well, I understood nim

to say thet the code was allowable if you did the calcula-

ticns in a particular way.

MS. STAMIRIS: 1I* was viclated, was allowable.
MR, BLUME: Code allowable was 2exceeded.
CHAIRMAN BECHEQOEFER: Lxceeded, yes.

MS. STAMIRIS: Yes.

CHAIRMAN BECHHOEFER: I did understand the witness

to say that.

1S

S. STAMIRIS: All right.

CHAIRMAI BECHIOEFER: If he did not say that,

please explain, because that is the way it came across to

ma

at

least.

WITNESS LEWIS: Let me clarify it then.

ALDERSON REPORTING COMPANY, INC.
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A (WITNESS LEWIS) I made the assumption -- we
made the assumption in the stress analysis that the piping
was icitially installed exactly in accordance with design
and that any change in condition of the pipe was the
result of settlement and was not a result of other factors
such as fit up of the pipe during welding ana that type
of thing.

Yes, I believe I made that, stated that same

assumption in two questions,.

ALDERSON REPORTING COMPANY, INC.
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o And do you believe that?
A (WITNESS LEWIS) I believe --
Q What I want to know is are you taking that

position bscause you believe it as opposed to, you know,
any other reasons? Do you believe that the pipes were
indeed installed at what they were said to be and that
the sgituation we have now is due to settlement?

A (WITNESS LEWIS) No, I do not believe that the
entire existing condition is due to settlement. Lookiag
at the pipe prcfile, it appesars clear that at least part

of the profile configuration is due to the matter in

|
|

|

which the pipes were fitted up and welded. Discontinuitiesl

cccurrad at the weld joints of the pipe. 1In our prcgram
and our stress analysis, w2 assumed that that pipe was

initially straight across that weld area and that any

present discontinuities would be as 2 result of settlement

conditions where in fact it appears very strongiy that
tha* is not *he case, tha* when the pipe was installed,
there was a discontinuity at the weld location.

Q And hew did you confirm that, that it was

installed that wavy? Did you observe it at the time of the

installation to be that way?
A (WITNESS LEWIS) That is our difficulty in that
there is no absolute way to confirm it. That is, again,

+hat is why we stopped attempting to do 2n analytical

ALDERSON REPORTING COMPANY, INC.
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solution, because the questions,ycu know, initial condition |

as opposed Lo present condition, just do not have a good
answer,

JUDGE COWAN: Isn't your work on prefiling the
pipes, doesn't that reveal some information about ths
degree to which *+ he original installation was proper?

WITNESS LEWIS: Sir, all that raally tells us
is what the present condition of the pipe is. We can
infer previous conditions from it, but we in fact don't

know. We don't know.

ALDERSON REPORTING COMPANY, INC.
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1| JUDGE COWAN: But the offsets where the pipes

I
. 2 | are well welded, don't you get some information about the

3 | offsets where the pipes are welded in?
‘ 4 A (WITNESS LEWIS) We have not been able to establi;h
i |
5 1 those specific offsets at the time of the installation of |
the pipes. 1Is that responsive to your inquiry? |
7 d JUDGE COWAN: Yes, except I don't see how %the
8 | offset is going to change much.
9 A (WITNESS LEWIS) We believe the same thing, that,
10 | in fact, the offset shown on the present profile are
lli resulting from the £it ups.
|

12 CHAIRIMAN BECHHOEFER: Do you think that is scrt

13 | of a QA problem then? 1If there is not a soil sattlement

14 problem, is theare a QA problem o was thera? |

15 | A (WITNESS LEWIS) Not that we believe or conceive, |

‘ .
16 | no.
7 CHAIR!AN BECHHOEFER: I would think it has to |
18 | be one or the other.

19 A (WITNESS LEWIS) Sir, Judge Bechhoefer, various

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

20 | things can affect the present condition of pips both

Z!y during the fit up and installation, during the backfill,
‘ 22 " and over +he course -- since from a2 times after it's

23 | installed until now, we just don't know where -- for

24 each specific point what the cause of the point was or

25 | that change in profile.
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JUDGE DECKER: Rather than QA problem, have ;

|
|

yocu de2termined whether or not the guality people have é
any records of their inspections of the welds as to whethsr
they are offset or whether there is welded at scme small
angle as opposed to zero?

A (WITNESS LEWIS) I have looked at the QC records |
for one line and the records indicate that -- within the
reguirements and specifications piping was installed
properly and the welds werae performed properly.

JUDCE HARBOUR: Are the kinks that occurred !
near the joint within specifications?

A (WITNESS LEWIS) With some exceptions they are.

JUDGC HARBOUR: What are the exceptions?

WITMESS LEWIS: I don't have the specific
definition of what they are.
JUDGE HARBOUR: Would you idenuvify the lines
for which you inspected the QC records?
A (WITNESS LEWIS) I did not inspect the records.
I looked a+ them. I saw them. I saw what they were.
I did not do any kind of refarence check.
JUDGE HARBOUR:Can ynu identify that line, please?

A (WITNESS LEWIS) I cannot here. I can after

CHAIRMAN BECHHOEFER: Onz fcllow=-up guestion:

If +here wer2 some problems in installation of the pipe --

ALDERSON REPORTING COMPANY, INC.
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't know that therszs were -- »Hut either there were

some problems or there wasn't some soil settlement problems

I guss

does ¢

nthars

A

s. In installing new pipe or rebedding old pipe,
he company plan to do anything diffarently?

JUDGE HARBOUR: Tiae 3¢-inch line.

CHAIRMAN BECHHOEFER: The 36-inch lines or any
that you may be rebedding or reinstalling.

(WITNESS LEWIS) We plan to install them in

accordance with our specifications and in accordance with

the code. One thing that perhaps should he cleared is that

=

the high stress points w2 see were not just due to any

points

within

that wvere outside of any sit up tolerancses, aven

the tolerances, no furthar discontinuity tc show

this is an apparant very high stress. 1It's just, you know,

Yyeu can't correlate anything that might have been ocut of

teclzsrances to an overstressed load. So the answer *o your

question, sir, is no.

Q

BY MS. STAMIRIS:

~

I am not sure whec would be the bast to address a

questicn about the effect of scil sattlement cn the

piping

A

, Mr., Lewis or Mr. Meisanheimer.

(WITNESS LEWIS) It would dep=and on the exact

Gquastion. Would you please parase it and ws ce see.

(&

a

Which one of you would be more a soils expert?

(WITNESS MEISENHEIMER) I am.

ALDERSON REPORTING COMPANY, INC.
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L Q Mr. Meis2nheimer, would you agree that stress in

|
!
‘ 2 | +tha degree of ovality that would occur in piping would

3 | be in relation to scil properties *+o the extent that if there

. 4 | was a very scft localized poc.et of soil, that that would

- 5 4 be a point where high stress would bz ap*t to occur in the
o 1
2 6 pipe? }
3 | |
s 7§ A (WITNESS MEISENHEIMER) You have combined a |
3 I }
] 8 | structural and a soils problem in your guestion. I can |
< i .
; 9 1 respond from the soil settlement standpoint to the |
£ 10 . |
3 | pipe. |
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not move but the other part wants to move. The soil is

a gradual change. Sco, therefore, we ge: & gradual bend-

ing in the pipeline.

As the soil --as the pipe tries tc bend, and

;
as it tries to ovalize, the soil on the sides of the i
pipe will try to push and keep it from bending and deflectr
ing. The same way if you have a traffic load or something}

1
that goes over the top imposing a load on the top of the f
Pipe and the pipe wants to deflect and ovalize the soil !
and the sides will try to resist that.

Going back to the analytical analysis that was |
done, this is one of the problems in trying to analyze
stresses in varied pipelines. It is very difficult to
model what actually goes on because of the variable soil
Properties. And mcst of tile time you end up with
stresses, calculated stresses, that are considerably much
higher than the ones you actually had. Also because you f
are dealing with varied pipelines, you are dealing with

confined pipe in controlled bending situation. That was

explained earlier by Mr. Landers.

So the condition that we see out there -- I
don't know if I have answered your question =-- is one we
do not see the stresses that have been analyzed analytically

and the actual behavior and existing condition of the

pipe.

ALDERSON REPORTING COMPANY, INC.
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say "We don't see the stresses."” Can you tell me how

I
|
JUDGE DECKER: I don't understand that. You ;
|
|
x

vyou know that, what is the basis of that statement?

A (WITNESS MEISENHEIMER) Basically that is a
Structural situation. According to our criteria, if we
had the stresses, we would see the ovalization of the

pipe and we do not see that. So apparently we do not

have the stresses in the pipe that analytically would ;
calculate it.

JUDGE HARBOUR: Before you go on, you mentioned
areas of traffic ana you said something to the effect that
the soil would prevent =-- or would resist the ovalization.
Rather than changes in ovality, are there changes in
elevation as you go beneath the areas of traffic on the
so0il?

A (WITNESS MEISENHEIMER) We evaluated the

location where pipelines cross underneath rural roads

in the arcas where we know we have brought material into
the site and equipment into the site. We also evaluated
where the roadways went over the top of the pipelines |
where we know we had a lot of traffic during constructionq
and we did not really see that we had settlement in thosej
areas just related tc those activities along in those

loadings.

The Staff and I, Mr. Kane and I, reviewed

ALDERSON REPORTING COMPANY, INC.
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that last week and looked at these areas in particular
where there had been some poussible -- we felt we saw some
indications because we looked at the actual profiles and
actual locations that were across those. There was no
indication that traffic from railroad loadings or other
types of equipment loadings at the site had impacted or
caused deflections in the pipeline.

JUDGE HARBOUR: Thank you.

ALDERSON REPORTING COMPANY, INC.
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what we call a peg that was pulled *hrough the pipe to
verify that it was ovalized beyond the size of the pegq,
and that corresponded to approximately two and a half
percent ovality. The remaining small piping has either
been rebedded or has been installed recently since we
did not feal the ovality measurements were necessary.

CHAIRMAN BECHHOEFER: Did you pull this peg
“*hrough the entire length of pipe?

A (WITNESS LEWIS) These are several rather short

secticns of pipe that the peg was pulled through, yes.
These are 8-inch service work lines, cutting into the

diesel generator building.

JUDG:S HARBOUR: Would the presence of tension in

(27

th2 pipe af
stresses or decrease the stresses?

A (WITNESS LANDERS) The phenomena that we have

usad to develop criteria here is the bifurcation phenomena

The bifurcation phenomena is a function c¢f an increcsed
compressive stress, so that bifurcation and wrinkling

results as a function of compressive stressas on the

lcompressive side of the bending zone.

An applied tensile test wculd, of course, incrzasse

the general stress picture, but it would tend to reduce

thet compressive zone. So just intuitively I would say

-

it woulad be of assistance to us,.

ALDERSON REPORTING COMPANY, InNC.
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——

L JUDGE HARBOUR: How would it affect the ovality

N

measuraments?
3 A (WITNESS LANDERS) It wouldn't affect them.

JUDGE HARBOUR: If the soil settled between two

¢ 5 | points at which the pipe is anchored, that means then that
2 I

o i

% 6 the pipe gces through a curve path rather than a straight
] p

s 7 { path; and, therefore, it must be longer. Would that not
3 I

= ’ .

] 8 [ introduce tension settlement?

g |

il A (WITNESS LANDERS) Yes, but the predominant shape |
£ 10|

-

h » » - » » 1 » »

% 10 | 1s b2nding and, in fact, what is being measured is

= | b . < X , ; .

> | 11 i s*rain in the axial or tensile direction. So when I
g

z | displace two ends, I am going %o procduce bending which,

q I

S .

. E 13 | in fact, i3 a “ensile s*ress on ona2 side on %he pipe and
f ‘4H compressive stress on the other side of tha pipe. And what|
S 15|
= ]5[ w2 are geing to measure is the strain in that direction
= i
z '6! because that is a direct m2asure of bending in pipe.

%
|
E 17 | » & . ;
= | JUDGE HARBOUR: All right, thank you.
e |
E— |
= 18 § BY MS. STAMIRIS:
= i
- 1
H 19 | Q Mr. Meisenheimer, when ycu spoke of the clay
20? scil that tended to give a gradual bending, as you
21 | FHLH . . . .
| described them in my last guestion, can ycu conceive of
. 2 | other situaticns with variable £fill such as we have at
2 o . : : : . .
3 the Midlancd site where thos2 clay scils might no% be thare
4 i : 2 i . i .
. 2 to sort of insulate th2 gradual bending that you discuss=2d?
25 e

MR, BRUNNER: Your Honor, I *think the gquestion

ALDERSON REPORTING COMPANY, INC.
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' needs to be more specific than that. 1Is she talking =--

surely the witness can conceive of something. Is sine

. asking him whether conditions might arise at the Midland

site or what?

MS. STAMIRIS: Yes, I mean at the Midland site

| with the knowledge that he has ¢of the subsoils at the

20 |

21

22

23

24

25

i Midland site.
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WITNESS MEISENHEIMER: Okay. I think I can

answar your question. I think there are some misconcept-

icns when we talk about variable soils at Midland. 1In
reality what we are talking abcut are variable consistencies
cf the soil or variable densities of the soil. Basically

t+he £fill soils we are talking about, almost the entire

|
|
I
|
l
|
length of pipeline, except adjacent to some structures wher%
there have b2en some granular backfill placed, is tae |
clay material that came cut of the borrow pits cn the site. |
The variability is not in the type of material as much

as it is in th: compaction of these materials, where some
ar=2as ar2 compacted more than other areas as far as the

lifts were placed.

We do not have, you know, cobbles and riprap

and *thing=s like that that exist below the pipelines.
BY MS. STAMIRIS: g

Q Maybe if I give you a specific example it will
help yvou *o understand the question better.

A (WITNESS MEISENHEIMER) Okay.

Q I remember in the NCR 7820 report when they
were describing the conditions of the scils beneath the
administration building when those soils wers excavated
after +he settlement problem there, a descripticn was given
of scils which were compacted and placad to the same

reguirements as are2 placed at other Category I structures

ALDERSON REPORTING COMPANY, INC.
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1 | in the site. And I remember reading a description of

|
. 2 | voids »nf air and chunks of material that were unbrocken I

w
t

hink. I certainly couldn't be exact but of up tc three

I
‘ 4 | inches.

{ |

|

! |
|
|
i
|

f 3 s s . % 2 i
2 5 i If ycu had conditions like this where there ware
3 |
2 6 | voids of air or chunks of unbroken clay or whatever material
~ il i
s 7 ﬂ it was, couldn't that affect piping in a way different ‘
Y |
% 8 | than the clay soil that you had already described? :
- g !
& 9] MR. BRUNNER: 1I'm going to have to object to
z ! |
E f X . : |
% 10 | this question. It seems to me that ilrs. Stamiris is
4 i i
- |
- |
Z 11 | testifying here as to stuff that is not in the record. -
= |

12 | 1f she wants tc ask 2 question about whether there are
. 13 f voids or whether there are hard chunks of material, I
14 : think i+ would be proper. But I don't think the guestion
i
|

15 | as phrased was proper.

16 MS. STAMIRIS: The 7820 report is in the receord;

17 anéd if anyone happens :o havs it =-- whica I don't --1I

300 7TH STREET, SW. , REPORTERS BUILDING,

18 | could turn guickly %to that section. If Consumers has
I
19 | i+ I could find it very quickly to read a description of
, |
20 | +he soil that were of +ha same.
21 | CEAIRMAN BECHHOEFER: I think we will cverrule
‘ 22 t+he objection. As long as th2 witness can pictur2 tae
23 situation. I ramember the same thing in the racord that

24 ycu do.

25 BY MS. STAMIRIS:

ALDERSON REPORTING COMPANY, INC.
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6-4rtid fi '
f |
! | MR. MARSHALL: I take exception to this objection
| '
' 2 |! and say there is evidence tc what she is saying in the
I‘
3 ;! record already.
‘ 4 | CHAIRIMAN BECHHOEFLR: There was a description of
3 |
- 5 | a condition n2ar the borated water storage tank, but I am |
= l 5
b ! |
2 | not sure that is the same one you are referring to. That '
w3 il |
- | -
:g 7 | appears on Page 17 of the Staff testimony we heard yesteraa#
- ! {
g 8 | But I am not sure that that would meet your -- Q
- I {
= 9 MS. STAMIRIS: I would have *o look at it. That |
- |
Z ! |
|
3 10 | is not the reference that I had in mind. !aybe I could |
4 t |
Z |
g 1 } ask Mr. Meisenheimer whether haz thinks it's possible that ;
< {
z 1 z
E 12 | such conditions could exis* around the buried piping. ;
= 13 | WITNESS MEISENHEIMER: Okay. |
= ! '
6-5 £ 14|
= I
& i i
£ 15 | |
- [
s 16
£ I
- |
Tl
[ |
- il
» 18 |
- 19
-
20 |
21
22
23
. 24
25
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CHAIRMAN BECHHOEFER: You can answer that one.

WITNESS MEISCNHEIMER: Okay. The condition that
you are describing I assume is that we might have some
particles on the order of three inches in size in the
£ill material and where there might be voids around the
pipeline, is that the condition tha+ you are describing?

MS. STAMIRIS: VYes.

WITNESS MEISENHEIMER: Okay. As far as the
situaticn where we might have particles that are on the
order of three inches in size around the pipe or beneath
the pipe in the clay fill, that woulé not present a
problem, a stress problem, on *the pipe or affact the
bending in the pipe as such. The condition where we migat
have voids around the pipe,its very unlikaly that we would
have voids around the pipe in the opan areas.

The only possible places that we might have a

vz2id around *he pipe -- and we don't know *“hat for a fact--

could be whers we ars close to a building as such and
we might have some of the fill settla away from the Lot%om

of

et

W

n2 pipe. In that case we would have bending in the

Pipe that would reflect tha* kind of a condition.

BY MS. STAMIRIS:
Q If you take as a given thet fill scils arounc

the pipa were compacted %o the same requirement as fill

snils where such vnids were found, “hen on what would you

ALDERSON REPORTING COMPANY, INC.
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base your s*atement that it's very unlikely that such
voids would cccur around the pipes?

A (WITNESS MEISENHEIMER) I really don't know at
what _.oints they found voids in the fill in the reference
you are referring to., I can only relate it to the
conditions that weculd occur along the pipeline based on
my own experiend®in working with pipeliuss and also *he
evidence that I have seen at thes Midland sites.

“We are d=2aling with a clay scil. The pipes ars
buried on the order of seven to nine feet or such below
grade. The larger diameter ones wa2 are talking about.

At this depth if ~- there might have been a void at the
cackfill, it would have been consolidatad oy this time.
So it's very unlikely that we would have veids arcund ths
pipe at this time at those depths.

Q Well, if -- would not the ka2y question be if you
had a veid, not whether it was consclidated at this tine,

but whether it was consolidated pricr to the installaticn

' of the piping? 1In cother werds, if there was a void and

24

45

than the piping was ins*allad, you know, the piping could

have been over-stressad threa years ago and that over-s%rass

would still be there, wouldn'® it?
MR.WILLIAMS: I am gcing *¢ have %o object tc that
I don't know whether !irs. Stamiris is testifying to %hese

facts that she is stating or what. But I +hink it's not a

ALDERSON REPORTING COMPANY, INC.
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l
i
proper question. There is too much hypothetical information

e

in the question, if it is indeed a guestion. |

9 difference?

10 WITNESS MEISENHEIMER: Not really. If you have

3 | JUDGE HARBOUR: I think the witness answered a
' 4 f! question as to the possiblas affect of voids. Didn't you? |
5 | WITNESS MEISENHEIMER: Yes, [
6 i JUDGE HARBOUR: And would it make any difference é
7 ﬁ whether those voids were in pre-existing or any backfill %
.
8 ; associated with burying the pipe? Would it make any i
5
|

11 | +0 have a void underneath the pipe, it maans that the

\
r b} : . . ) ‘
12 | load has to be carried by the soil on either side of that ;

13 | pipe or other side of that void.

14 JUDGE HARBOUR: Would a 3-inch void have any

15 significant effect on tiie stresses in a pipe whosa diameter|

, REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 5542345

16 | was 26 inches or larger? 1

= |
o v !
E 17 | NECS METEENHETMER + ,
& i WITNESS MEISENHEIMER: NoO. |
- |
? 18 | JUDGE HARBOUR: 1l2-inches or larger?
z I
g 19 WITNESS MEISENHEIMER: You mean “he size of the |
» | ;

20 [ pipe? \

21 | - 5 ; :

i JUDGE HARBOUR: No.
‘I. 22 WITNESS MEISENHEIMER: Three incn, no.
23 BY MS. STAMIRIS:
24 Q I will try and gat to what my basic concern 1is

25 in a different way. What are the smallest pipes at tae

ALDERSON REPORTING COMPANY, INC. |
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A (WITNESS LEWIS) The smallest buried pipes at

Q Yes.

A (WITNESS LEWIS) We have one line that is a one-
inch line that has been recantly installed. Therz is diesel
fuel cil lines that are one and a half ¢c¢ two inches in
size,

Q Would I be correct in assuming, Mr. Lawis, that

the2 smallest pipes are the most subject to stresses
due to soils?

A (WITNESS LEWIS) Mo, ma'am, I would say just the

0
th

cprosite, that the flexibility * sma2all pipes allows

]

them ¢to ~- we really don't see the type of stresses that
we are talking about.

Q What are the most -- can you answer what are the

mos® critical pipes at the plant in ¢2rms of their respcnse

A (WITNESS LEVIS) That would be the larger

pipes, *he 26 and 36-inch pipes.

ALDER_ON REPORTING COMPANY, INC.

|



7574

JUDGE HARBOUR: Is that because of their size

or does their wall thickness alsc com2 into that?

WITNESS LANDERS: It very certainly is a function!|
|

that deals with T Ridge.

5 i JUDGE HARBOUR: Would you explain that ratic?
6 } WITNESS LANDERS: The diameter of the pipe
7 v divided by the thickness.
8 i BY MS. STAMIRIS:
o
9 % Q So then it's a function of -- well, let me just
10 ! ask, Mr, Meisenheimer, what would be a condition in the
11 soils that would cause you concern for the piping?

12 | wha+ is the acceptance criteria?

., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 1345

‘ ‘3§ A (WITNESS MEISCNHEIMLR) The acceptance criteria
14 a to what?
|
‘5;; 0 To failure of the parts to over-stressing, ﬁ
= 16 ? ovality. |
ox ! |
E 17 i A (WITNESS MEISENHEEIMER) That is a structural ’
=
z ‘83 problem. I am not a pipe expert. I r2ally can't answer
; '93 that. i
: 2°ﬁ Q Okay.
2‘” A (WITNESS MEISENHEIMER) If ycu are concerned abouf
. 22 }what I considar a point that would be ccncerned as far as

23 bending goes cr secmething like *that, is when ycu nave a

24 | fived conditison such as in a building anchor which we have

25 talked abcut versus the pipe, whereas in the soil, and thosg

ALDERSON REPORTING COMPANY, INC.



6-6r+2

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

10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

ars *the areas that we

Q Those don't
can pinpoint, What I
in stress measurement
you are putting it at

did you use to sz2lect

A (WITNESS LEV
cf the testimony, I believe. W2 are selecting the strain
monitoring locations based primarily on the points of
highest cvalation of the pipe.

Q Okay. I den't want to focus then on the settle-
ment monitoring but cn the -- is it -- I also gat
strain and s*ress mixed up, the stress monitoring --

kS (WITNESS LEWIS) Strain monitoring.

Q Strain monitoring, thank you. -- that you are

dztermining the ovalaticn from, where are those strain

monitors installed or

vIS) We addressed that in Page 34

7675

are monitoring,.

concern me as much as the cnes you

mean to ask is: When you are putting !
devices in the piping, assume that

selected locations. What process

those locations?

de they monitor the length 2f the

A (WITNESS LEVIS) They will be installad at the

peints of highest ovality, measured ovality, in the pipes. |

Q Bu% if they

are installed to determine cvality,

how can you be sure ycu are installing them at pcints of

highest ovality?

A (WITNESS LEU

1IS) Tne hignest ovality based on the

measurement+s taken *his fall. And the purpose 1s to

ALDERSON REPORTING COMPANY, INC.
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measure that ovality up toc the limit,

0 “hat I am r2ally concerned about is the fact
that -- or how can you be sure -- would you say, Mr.
Lewis, that it's true that because of the variable soil
ccnditicns, that you can't be sure of where the points of
highest+ stress ar2 due to soils?

A (WITNESS LEWIS) I would defer +to Mr. Meisenheimej

A (WITNESS MEISENEEIMER) Becausz of the soil
conditicn, we can -- we do know where the pocints of
highest stress will be in the futura., We know right now,
we are assuming that points of higher ovality or points
of righ str2ss at the present time in the future. What
happ=2ns in the future with the s21i wndi*ticns we nave,
and considering we are talking about buried pipelines, the
place *hat will hava the highest bending s*ress increass
would be th2 point that we would expect the most different-i
ial settlement from one point to the other.

The only place tha* this will really occur *ill
b2 where we move from a soil condition where the pipe is
basically floating in the soil mass and settling with tha
gcil mass. Because of the soil we have, w2 do not have
abrupt differential settlement characteristics in the

pipe because of the nature of the scils. The place that

-
O
Q

an have a2 possible abrup* change is where we move from

the scil *o apoint of anchorage. But that point of

ALDERSON REPORTING COMPANY, INC.
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24

25

anchorage is not mcving as much as the soil is settling.

So the diffasrence »f what a building or an ancnors
|

age point settlaes versur what the soil is settling outside
*ha*t anchorage is our point of highest differential
settlement and wculd be the point of futurs high stress
increase.

Q I would like to show Mr, Lewis a document from
Consumers Power Company that I received. It was contained
in a document from the WRC, signed by Darl Hood, dated
September 23rd, 1931. The Consumers Power Company
docum2nt is a summary of a meeting with *the NRC and
ETEC on underground piping which took place on Fesbruary
4th, 1981.

I would like to ask Mr. Lewis if lhe is familiar

with _his meeting summary.

ALDERSON REPORTING COMPANY. INC.
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ummary. 1 | CHAIRMAN BECHHOEFER: Ms. Stamiris, unless I

2
¢ .

have got the wrong document, my document says "Summary é

LN

S - -3 —_————

of January 20, 1981 meeting"” and it's dated September 23rd,

Is that a different document?

w

2 MS. STAMIRIS: Perhaps the cover letter from
~N
§ 6| Mr. Hood refe.s to that meeting. There is Consumers i
pus) {
-~ i
% 7 d meetirg notes inside, a few pages referring to the
Ed
-~
Z 8 ? February meeting that I mentioned.
Q I !
= 9| MR. BRUNNER: I don't think it does. I think
7 n
é 10 g it also refers to a January 22nd meeting.
z |
— ] )
Zon CHAIRMAN BECHHOEFER: It's the document dated
=
g 12 February 4.
8 3
’ g 13 | MS. STAMIRIS: I was looking at the wrong date. !
z ; i
§ 14 | MR, BRUNNER: Yes, the meeting date is right
& ’ !
§ ‘5; here. i
. i‘ |
z 16 ; MS. STAMIRIS: Oh, I sece.
] | |
" i '
2] 17 BY MS. STAMIRIS: ’
- \ |
= |
¥ 18 ! Q Mr. Lewis, are you familiar with that meeting
=]
s 19| summary? |
= < i
1 ’ . |
20 | A (WITNESS LEWIS) I['m generally familiar with the|
2'?! meeting that took place. I'm not familiar with the

. 22 | summary.

23 Q I do not have another copy. I believe it was
. 24 Point 6. In Point 6 of that meeting, is there a statement|
25 of Consumers position that they believe that ETEC was

ALDERSON REPORTING COMPANY, INC. i
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being toc conservative on something?

A

{(WITNESS LEWIS) Youreferred me to Point G when

you handed it.

Q

A

Point G, yes.

(WITNESS LEWIS) This concern refers to mta-

tionzl flexibility and during the surcharge; is that

correct?

A

(NITNESS LEWIS) Yes. I have read the paragraph

What is the gquestion?

Q

Are you familiar with Consumers position on

that point in the meeting?

A

(WITNESS LEWIS) No, I am not.

MS. STAMIRIS: I don't have any other questions

at this point =--well, wait a minute, I am sorry. I am

looking at my notes. I may have a couple more.

BY MS. STAMIRIS:

Q

Mr. Lewis, are there any pipes at the plant

where something other than pure water flows through those

pipes?

Well, I should =-- I don't mean to ask that, but

is there any liquid that flows through the pipes that

has some debris or something in it?

A

(WITNESS LEWIS) I understand the guestion to

be limited to safety grade pipes buried; is that correct?

Q

A

Yes.

(WITNESS LEWIS) Other than water pipes, we

ALDERSON REPORTING COMPANY, INC.
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are talking two lines, two small lines, carrying air and

one set of small lines carries fuel o0il for the diesel

[ 5]

generator.
; Q What I was really thinkirg of is are there any
I

5 } Water pipes that come from the cooling pond area that

might have debris in them of some kind in the water that

could get blocked in the pipe?

A (WITNESS LEWIS) There are no safety grade |
9| pipes, pipes that have a safety function of that nature.
10 f There are non-safety grade pipes associated between I

1 believe the service water pump structure and cooling

12 tower.

13 |

a\

300 7TH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
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Q Viell ,are these non-safety grade pipes being

measured in any way, monitored?

A (WITNESS LEWIS) Not to my knowledge.

Q Well, what if one of the non-safety pipes
collapsed? |

» (WITNESS LEWIS) Pardon me? |

Q What if one of the ncn-safety pipes collapsed? |

MR, WILLIAMS: Mr. Chairman, I believe the subject
of this hearing is the seismic Category I piping. I think |

|
the ques+tion is outside the scope of the hearing. |
CHAIRMAN BECHHOEFER: To tha extent the piping, |

that non-safety piping might have an impa.t on the safety

E
structures, it would be in, so maybe th2 guestioning could g
lead to5 that, i

MR, WILLIAMS: Well, perhaps if she would ask
that guestion it would be »roper, but that is not the
questicn she asked. '

CHAIRMAN BECHHOEFER: Well, I think she is getting
there.

MR, WILLIAMS: Well, it is taking guite a
while.

CHAIRMAN BECHHOEFER: I think I will allow tas
question.

BY M5. STAMIRIS:

Mr. Lewis, can you conceive of a situation wherse

o

ALDERSON REPORTING COMPANY, INC.
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’ | a failure of a non-safety pipe could impact a safety
. 2 a cenditicn at the plant? =
3 1
‘ 1 A (WITNESES LEWIS) We have loocked at that and
|
4 : . ‘
| reviewed caseswhere non-safety piping passes bzneath
: 2 |
3 E safety grade piping and have done, performed evaluation
S r. I
6 ! ' |
% | of failure of the non-safety grade piping and potential
by |
= 7
5 ! impact it could have on the safety grade piping, specific-
: 8|
g ally supported safety grade piping, and ws have concluded
-
= 9
¥ that the unsupported lengths of pipe that could occur
o0 . . .
z in safety piping would not result in undue str2ss. There
-3
z 1 : g
~ weuld not be a problem with the functioning of the safety |
s 12
E L grade pines.
‘ = 13| ; . .
= i Q And aside from “his supperting or non-supporting
Z 14
= ! cendition that you were referring to with “he non-safety
= | {
5| . s L i : . |
= | piping, did ycu analyze situaticns where failure of non-
!
.16 | |
= | safety piping would then lead to failure of a system that |
f
£ 17 |
« | migh* lead to failure of another system which could be |
7 18 vy |
= | safsty related? I mean, did you go down a ssquence or a
= 19 :I |
= | chain of possible evsn“s that started with 2 non-safety
20 ,
| pipe failure?
21 |

A (WITNESS LEWIS) The specific analysis I referred|

|
22 | _ _ . .
'I' | to was limited to non-safety pipss passing under safsty
|

23
pipes. The broader questicn as I understand ycu are

24

+he whole manner in whicun w2

fu
v
P
=
o |
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W
[
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1 within our design guidelines.

T=1lr%3 %83 }
I
|
|
|

" 2 | Q So are you saying that when th: design guidelines
t
i

were set and certain pipelines were detarmined tc be non-

w

== =S

' 4 safety piping in the first place, that a complete run- |
5 through of *he failure of that piping and what could
6 d happen in a chain of events from that was considered in

7 setting thecse criteria?

8 MR, WILLIAMS: Mr, Chazirman, I think we are

9 wandering pretty far afield hercs.
i

i0 | CHAIRMAN BECHHOEFER: I think that one we will
|

11 | have to sustain. It is a little broad, a littls far afield

12 g from what we are talking akbout here,
. 132 MS. STAMIRIS: Okay.
14 ; BY 48, STAMIRIS:
15 ﬁ Q Mr. Lewis, did you,in analyzing the safety of

16 | Category I piping, consider the combined erfect of

17 | corrosicn of piping which caused air leaks in that piping

18 | in the area of the borated water storage tanks in combin-

19 | aticon with stressing of soil settlement?

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 5542345

20 A (WITNESS LEWIS) Any analyses that we have dons
215 with raspect ¢o the borated piping and soil settlament
22 ; have considered minimal allowable wall thicknesses --
23 Q Have considered what, I am sorry?

. 24 A The minimum allcocwable wall thicknesses of tha2

25 piping which includes a corrosion allowance. So to that

ALDERSON REPORTING COMPANY, INC.
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extent, yes, we have.

Q Are you aware of tne
in the piping near the borated

water storage tank

19792
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corrcsion that occurred

in

A I am awara cof some corrosion problems that did

occur in -- ves, I am,

Q Well,
corrodad and leaking before, you know,
years before the plant is even opera*ing?

A (WITNESS LEWIS) As a project, yas,
concerned about
and

are taking corrective

repair pipes that have bheen unacceptably corroded

t
-
1Y

y hav

W

0

the cathodic protecticn sys*em in placse

undue further corrosion.

Again, this was nct specifically in the

o0f the sattlzment issues. This was a different

ALDERSON REPORTING COMPANY, INC.
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Q Well, has that protection extended to all
the piping at the plant?

A (WITNESS LEWIS) I do not know.

Q Do you know how far, have you analyzed the
cCorrosion problem as to how widespread its effect or
potential effect is on all the piping at the plant?

A (WITNESS LEWIS) That specific problem has
not been an area of my responsibility and I am not
specifically familiar with it beyond the fact that in
preparation for this testimony I looked at what the
Problems had been and satisfied myself that they did not
relate tc the settlement issues as such of the buried
Piping. Beyond that, I'm not familiar with the specific
actions that were taken.

Q Well, if you had unusual corrosion for some
reason in the piping at the Midland plant, do you not
Consider that you should take that into account along
with the soil settlement stresses when you are measuring
the -- whether the pipes will perform their intended
safety function over the life of the plant?

A (WITNESS LEWIS) If we had an indication that
the piping was corroded to lessen its design thickness,
wall thickness or condition, that would have to be
considered in our analysis and in our monitoring. We

do not have that indication at this point.

ALDERSON REPORTING COMPANY, INC.
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Q Well, have you looked into it? I mean, how 1
far did you look into that situation of corrosion after
the experiences in 19792

A (WITNESS LEWIS) I'm aware that there was sub-
stantial review done of the plant piping systems for the
corrosion. I did not have direct involvement in it, so
I do not know exactly what it was. I looked at a brief
summary of it a few days ago and it was very limited
scope of corrosion, so it was of no further -- I did not

feel that it was a further concern in the context of

the settlement of buried piping. |
MS. STAMIRIS: I do not have any more questions.

CHAIRMAN BECHHOEFER: Okay, Mr. Marshall.

MR. MARSHALL: I have two questions, and I
hope they are within the scope. ;
CROSS EXAMINATION |
BY MR. MARSHALL:
Q Some questions she has stated here and answers
I have heard lead me to ask this question of any one that
can answer it. |
What are the possibilities of installing piping:
down there of any size which has imperfections coming
from the fabricator,defects?
A (WITNESS LEWIS) The piping, safety grade

piping buried in the plant is fabricated to the ASME 3

ALDERSON REPORTINGC COMPANY, INC. |
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code and that does require inspection and records of
inspection.
To that extent, those requirements and those

inspections give us confidence that the piping that is
in the ground as installed is fabricated and installed
acceptibly.

Q Well, I have been reading things lately thrat
indicates that some people, despite all these inspections,

are not infallible, and we are having defects creeping

into these pipes. I think you are aware of whkat I am
trying to say, but anyway, going on. Forget that. I
will accept that as an answer and go on.

I would like to ask you at what -- we have a
lot of piping around this county. This is undermined
with piping everywhere. I would like to ask you what
season of the year are you likely to have more problems
down there wi*h underground piping, one season is greater
than another?

A (WITNESS LEWIS) The piping to my knowledge =--
Jim, you can support me -- the piping to my knowledge is
all below the frost line, and the problems I would expect
to be independent of seasonal variations.

Q Well, does ground motion have anything to do
with them?

A (WITNESS MEISENHEIMER) What kind of ground

ALDERSON REPORTING COMPANY, INC.
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motion are you talking about?

Q Well, I understand that we have a situatian
around nuclear plants where we have ground motion, dif-
ferent types of ground motion from one time or another,
like maybe not really -- it wouldn't -- I wouldn't say

that it would be -- maybe a tremor something like that?

A (WITNESS MEISENHEIMER) You're talking about an
earthquake?
Q Not exactly an earthquake, but from running

machinery or something like that that is in the near area
in close proximity to these pipes.

A (WITNESS MEISENHEIMER) Vibrations from con-
struction?

Q That is what I am talking about.

A (WITNESS MEISENHEIMER) Vibrations from construc-

now.
Q That's what I am getting at, yes. Not what he
was thinking.
MR. MARSHALL: That's all. That's all the
questions I have.

CHAIRMAN BECHHOEFER: I think at this point we

{

|
tion machinery would not affect the pipes as they are riqhq

will adjourn for lunch and come back for further guestions.

About 1l:30.

(Luncheon recess to 1:30 p.m.)

ALDERSON REPORTING COMPANY, INC.
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AFTERNOOMN SESSTION

Whereupon, 1:45 p.m.
DONALD F. LANDERS
DONALD F. LIWIS
JAMES MEISENHEIMES
called as wi*nesses by counsel fcr the Applicant, having
prev;ously heen duly sworn by the Chairman, wers examined
and testified further as fcllows:

CHAIRIIAN BECHHEOEFER: Back on the record. I
assume we will finish ¢his panel hefors we will g=t into
cur discussion of some of th2 matters ianvolving tle
QC inspectors. .

d

W

MR, WILLIAMS: Yes, I would like to procs
-ha+ wey if possible., I balieve !r. Zamarin is still on

lapheone ok*aining information he had promised to

3]

you, and I think it wculd be mcre efficient if we proceedad

that way.

CHAIRIMIAN BECHHOEFE2X: I %~aka i+t ther2 is no
objactinn to preceeding befors Mr. Zamarin g=ts back?

MR, WILLIAMS: No, we will procead.

MR. ZAMARIN: I was wond2ring, before we start
with *+he panel, if it would be possible to g2t sonz2
indicatisn -~ *his may not be paysically pnossible -- of

+ha amount of +ima2 that migh% b2 taken. R=2ally whet I

am wondering is if we should plan on having othsr witness

ALDERSON REPORTING COMPANY, INC.
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liere this afternoon on a different Subject. Do ycu have
any feel for that?

CEAIRMAN BECHHOEFER: The Staff has two panels.

MR. BLUME: Mr., Chairman, I don't know if i+t
will -- it should be mcra efficient, and we wouid liksz to
present just one panel on piping, Mr. Kane, Dr. Chen, and
Ar. Hood together. I think it would ba more efficient.

AR, ZAIUARIN: I am sorry, I am off by a factor
of one panel. I apclogize, I have been more concerned
with the scheduling %han what has been geing cn.
I had forgotten that the Staff panel still had to go c¢n.
€c I am seorry.

CHAIRNMAN BECHHOEFER: We should finish with
the staff panel fairly =arly. I den't think we have an
exceadingly large number of questions of any of the panels
as far as we ars concerned. I don't know what othar
partiss have.

MR. ZAMARIN: I *hink we may *hen assume tha*
w2 will finish early and plan on having scmeonz available

on scome subject tcday.

?

CHAIRMAN BECHEHOLFEIR: 1Is Mr. Boos going te raspond

to the question by Judgs Harbour?
MR. ZAMARIN: I think that w2 hava inte.ded %that

te be tomorrow,again because of his avilability. We havs

all che information but it's really just a schn2duling matten.

ALDERSON REPORTING COMPANY, INC.
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CHAIRMAN BECHHOEFER: Before the Board starts,

did the Staff want to ask any qguestions of this panecl as

a result of cross examination thus far or would you prafer

o wai* until we go around to recreoss?

MR, BLUME: I think we would prefer to wait
until gecross, Mr. Chairman.

CHAIRMAN BECHHOEFER: All right.

EXAMINATION BY THE BOARD
BY JUDGE HARBOUR:
Q With regard to the elevation of the s2ismic

as the elevaticns wzare

th 5

W

r I piving a

0
Ww
0

Catagcer Y W

)

'-O-

measured, what was the spacifisd tolerance in the design
elevations for this underground Category I piping?

A (WITNESS LEWIS) The elevation tolerance is
plus or minus two inches for the dasign eslevation.

Q And what were the maximum variaticns “hat wers
found as a result of the measursements?

A (WITNESS LEWIS) The axtreme measura2ment was
approximately 12 inches, somewhat less than 12 inches

gn 2leva*ion. I am referring now tc %he

c“
D
H
0
et
-+ o
)]
[o N
W
7]
[

26 a2nd 3€-inch piping.
licst of the elevations ware in the 4 to 6 inca

range from *he design elavaticn,

Q Are those Category I pipeées Q listed pipe?
A (WITNESS LEWIS) Yasg, they are,

ALDERSON REPORTING COMPANY, INC.
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records. There are indications. The records do indicate

| that installation was in accordance with +he spscification,

but numbers as to actual elevations do not exist.

I Q You stated that you dic not
|

| non-conformance report should or should not

KXnow whathar a

have been

filed on these Jeviations up to 600 per

percent from the

|
i
i _ . :
,.s;%cxfxed tclerance. Can you explain why you think a non-

conformance repor* should not have been filed?

N (WITNESS LEWIS) I will attampt tc. The measurs-

ments that wa are talking about were taken in tle fall of

|
I

|

1281. From the time that the pipes

{
|
|
|
f
i

were installed, whieh

was generally in 1977, from the time th

V]
et

the pip

[{}]

5 w=re
|

i
|
Iplaced in and location was checked, after that time the

l'ac‘-ua]. w2lding took place, “he trench was backfilled and

then %ime eglapsed during which g=2neral plant

settlemen+

ocurred.

I have nec basis whatsoever for saying or bzlieving

they

mathod to my knowledge of defining it,

ALDERSON REPORTING COMPANY, INC.
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Q In relationship ¢o the use of s*rain measurements

+0 relate +o ovality and buckling »r failure of the pipes,

as T undarstand i+ almos*t the entire body of expsrinental
knowledge that exists anywhere is rsferenced in this rsport

Is *hat correct?

& (WITNESS LANDERS) To +he bes*t of my knowledge,
tha*+ is not to say all 2f it that exists is referenced,
but all of i+ that we could find.

Q Does *hat represent many many 2xpariments or

experimental ssrias?

2 (WITNESS LANDERS) Yes, it does., In fact, thesre
is a plot in Figure UP-8 I think it is of all of thes

L

data, UP-8A of all of the data that we were able to
find.

Now, this plot is a copy of a figure taken from
one of the raferences, the so-callad Rz:ddy paper, as
w2ll as additions that we've added to it from further
tast data that we found.

Q . guess that your view of a lot 2f data and

my view of a lot of data must nct bs guite the same because

&1
.

het looks like a rather sparse data sst.

Ts +har2 an amoun* of scatter in thet data sa+?

-

(]

A (WITNESS LANDERS) Yas, thers 1is scatter.
thiink on2 point that shculd bs mades is that investigators

inves+*igate problems. When *he industry is having a

ALDERSON REPORTING COMPANY, INC.
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prcblem in a certain area, then one finds investigators !
doing significant* weork in that area. So that perhaps
the lack of data is ¢*he result of the fact that buriad

pipe has excellent experience,

Q Well, were these experiments conducted

specifically with buried pipes as cpposed to non-buriad
pipes?

A (WITNESS LANDERS) lNone of these expsrimants
are buried pipe. These are all in air.

Q Would the results that you have applied here in |
obtaining the relationship between strain and cvality
be particularly sensitive tc th2 corresctness of one, |
any one or two experimenters' data sets? That is, if one

or two of +the data sets were found *o be inaccurate or

inapplicable, would it significantly affect* your strain
and cvality relationships?

MR, WILLIAMS: Judge Harbour, I think that
perhaps +h2 witness created a misapprehension in ycur mind

by something he said before lunch. I believe he statad
that +he relaticnship between ovality and strain was
based on experimental data and I think he is prepared tc
corract that statement to some degre=s. I think maybe
that migh* clear up part of the guastion you are asking
abgcut,

WITNESS LANDERS: Yes, you beat me to it.

ALDERSON REPORTING COMPANY, INC. |
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A (WITNESS LANDERS) In answer to I think it was
Judge Decker's question about the equations, my respcnse
may have indicatad that the eguation was empirical in
nature, The aguation is in fact %theoretical in nature and
based purely on thsory,.

What we have done is takan as much applicable
data as we can and compared it witn the derivation of that
data, s» that th2 equaticn itself is theorestical. It is
nct empirical.

MR, WILLIAMS: You are referring in tnat case
to thes equationon the graph --

WITHNESS LANDERS: On Page 26.

IR, WILLIAMS: The equaticn on Page 26 and the
grapih which is s2t forth in Figure UP-8?

WITNESS LANDERS: UP=-9,

MR. WILLIAMS: UP-9, excuss me,.

WITNESS LANDERS: Yas, sir.

BY JUDGE HARBOUR:

Q Will you explain thz relationship of the
experimental data that arzs plo+ted on UP-8A +o0 the
2 UP-9?

igu

e
)

curves *hat ars pressented ¢on

O

A (WITNESS LANDERS) There is no relationsaip.

e = 1 0 - . - ey o - -~ -~ - : sp
s curv2s on UP-9 ar= ~<urv2s tha% are represzutative cof

P

+he 26 and 36-inch buria2d pipe at Midland using %ths
equaticons pressntad cn Page 26, “hs data on Figurs UP-8A

ALDERSON REPORTING COMPANY, INC.
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JUDGE HARBOUR: What is the relationship of those

data then to the verification of the theor2tical formula
which you are using toc relate strain to ovality?

A (WITNESS LANDERS) Ve have taken most of tue
data that is applicable on Figure UP-8A and calculated
ovality from strain whera both of thosa were presented in
the paper, and using our e2qua+tion compared the results
*aking strain, calculating an ovality, lcocking a+ the

empirical ovality and coming up with a comparison.

Sc¢c that is how we have used th2 data tc¢c verify the equation

MR, WILLIAIS: That verification is not what is
shown in Figures UP-8A?

WITNESS LANDERS: No, Figure UP-82 is just a
presentation of all of the data.

MR. WILLIAMS: Can you explain for Judge liarbour
quantities that are shown in Figure UP-8A? I think
perhaps if you do that, that would clear up scm2 of this.

A (WITNESS LANDERS) Again that is taken from one
cf thes references *hat app2ar in the test*imony as wz2ll as

+he addi+ion of other data thet wa have found. And

essentially it plcts the strain at bifurcatien or collapssz, |

depa2nding upon what the investigator callad failure versus
ratic of the radius cf *he pipe divided by the wall

thickness of the pipe.

JUDGE EAREOUR: VWould you explain the strain

ALDERSON REPORTING COMPANY, INC.
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1 dimension there in more physical terms than simply ia g

' 2 a inches? I mean where on the pipe is *“he strain measured? |
" |
3 A (WITNESS LANDERS) 1In many cases its the average |

' 4 raading of *he number of strain gaucges located on the pipe

| ;

|

16 }l cn the pipes a¢ tidland being placed on what is belisved ]
|
1

17 +to be *he inner radius of curvaturea? ‘
|
18 A (WITNESS LANDERS) Yes, sir.

19 JUDGE HARBOUR: 1In the calcula*tion of the

g 3 | at the regicn that the investigator anticipated that failur:*

Z 6 ! to sccur.

§ | CUs i

s 7 ” JUDGE HARBOUR: Around the entirs circumferencs

.

§ 8! of the pipe?

-

e 9 E WITNESS LANDERS: No, sir, in the ragion of

z

2 1 ; :

3 ‘0‘:“; wrinkling. For example, on the top of the pipe and tae

= fl |

z 1 compression range.

z

% 12 ! JUDGE HARBOUR: In the inner radius of curvature |

a l i

= a & "z . l
. E B 52 the pipes? !

= i i

: 4 A (WITNESS LANDERS) Yes. |

g | |

5 15 | JUGE HARBOUR: Are the strain gauges bzing placed|

x

=

7

X

-

z

-

7

£

-

-

=

20 | earthcuake effects on the buried p»iping, thes testimony

21 | starting around Page 27, I believ2, and then continuing

22 | £ron thereon., Wha* earthguake has b2en used in tha

23 seismic analysis of the pipes at the lidland site in tais
. 2 testimony?

25 A (WITMESS LEVIS) The analysis usad ths SSAR

ALDERSON REPORTING COMPANY, INC. |
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|
earthquake, zero point acceleratiocn of .12 of G multiplied
by factor of 1.5.

JUDGE HAREOUR: Does the accaeptancs criterion

for cvality cf pipe contain sufficient margin that the

|
added loads due to earthquake will s*ill insure that +hs f
integrity of the piping is s*ill maintained? |

- §

shzar wave reflac*ions and *ha loads *+ha*

!
Does this include the loagifudinal
s
1
|
the strein that is caussd by differsntial movament ,

tio
the -- let me understand
Does e o 1”2 analysis consider those
is *hat your qguestion?

JUDGE 0U Dces the maragin of strength in
the pip2 provided ! i acceptance criterion for the
ovali+ty include m tensiocn compressicn dua |
to traveling waves, shear and i ( to traveling
waves and strain causad by dynmaic diffzrzsntial mcvements
ai. connecticns?

(WITHESS LEWIS) Yes, it doas.

JUDGE EARBOUR: and thesz cases were all

(WITHESS LEVIS)

BY JUDGE CCOWAN:

ALDERSON REPORTING COMPANY, INC.
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Q Referring to Page 10 of the testimony, I guess
pessibly !Mr. Lewis, this is for you. I notice that thers
is a refarence %o estimates of the net differential
settlement axpected along buriad piping as a difference
betwa2en fu*ure settlement of the building and settlement

of the fill. Ilave such es*imates been made?

A (VITNEES LEWIS) Mr, Meinseheimer will answer.
Q Be my guest.
A (WITNESS WEISENHEIMER) I will answer that.

Righ* now we are -- have used “he maximum settlemen* of

thre': inches because w2 are uncertain what tha total

cenditions are along the pip2lins, and we fa2l *nis is tue

worst condition that would cccur across the site basegd ¢n
tha borings we have reviswed and the Borros anchor
settlement, plots and conservatives *hrown inte that.
The maximum differential settlement that you
ar2 talking about would b2 -- we are talking abcut
assuming that the werst condition at a building would be

a sof* soil at a building,so the differential settlement

wculd be wha* the pipeline would be moving on tha crder of

“hree inches versus what the building is geing “¢c set+le

in its preodicted future. 5o if you know the buildings

| will settle half inch, and we ares talking estimated

maximum diffarantial settlement twe and a half inches at

that location.

ALDERSON REPORTING COMPANY, INC.




. |

10-2,pjl | 7709 !
n |
location) | Q You are talking about the termination where the {
A ‘
‘ 2 ;’, pipe is anchored? i
| !
3 ; A (WITNESS MEISENHEIMER) Where the pipe goes '

. 4 | into the building, that's correct.
e |
5 | JUDGE COWAN: Okay. Turning to page 21, it !
|
6 refers to an additional significant information which |

addresses the occurrence of ovalization. Were you

D.C. 20024 (202) 5542345
~

8 ! referring to any particular information or just the fact
: 9 that you made a literature search and came up with some |
z |
§ 10 % helpful information?
1
% 1 A (WITNESS LANDERS) We did make a literature
; 12 search and that information is listed in reference- 3, ,
. g 13 : It wasn't data but rather guidance.
=
g l4§ Q Page 33 seems to be the next reference that I '
- | .
g 15 ? have where you are talking about these strain gauges. g
; 16 I think I understand the principle of operation of the ;
% 4 :
§ 17 | strain gauges. I wanted to ask how trouble-free they are ?
E IBR over a long period of time. That would be the first
E |
z ‘9F§ question.
' 20% A (WITNESS LEWIS) Experience that we have are |
21% from the =-- one of the designers of these gauges indicates
'I. 22i that 1it's gquite trouble-free for a period up to 20 years
23‘ or more and potentially longer than that, although up as

24 | high as 40 years. Although the data base gets rather

25 sparse at that point.

ALDERSON REPORTING COMPANY, INC. :
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Q Would you expect the strain gauges performance

down the road 15 or 20 years to be of any real importance?

A (WITNESS LEWIS) We would plan to use the
strain gauges over the life of the plant. The proposed
technical specifications have been ~- not the proposed
specifications ' but the ones as we would envision them
now would leave open the question of whether monitoring

would continue to be done after five years. Hcwever, the

gauges we would install, we would consider to be necessary

for the life of the plant.

Q Do ycu consider that the sensitivity of these
gauges is adequate for the purpcee Tou are using them
for?

A (WITNESS LEWIS) Yes, sir, I do.

Q Well, I see some other gquestions here that
involve possible resolution of disagreements with the
Staff. I think perhaps those are properly heléd until
the Staff testimony is brought fortbh.

BY JUDGE DECKER:

Q Can you summarize for me, please, what remedial
actions with respect to piping have been done, are under-
way, or as far as the project is concerned, will be
undertaken?

A (WITNESS LEWIS) That is summarized on the

large drawing, Figure UP-13, where we show piping that

ALDERSON REPORTING COMPANY, INC,
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has been or will be rebedded. I will summarize it for

you verbally. To date piping to the north of tiae diesel

generator building, 8 inch service water piping has been

rebedded. Piping associated with borated water storage

tank is in the process of being rebedded partially in

conjunction with the work on borated water storage tank.

In the future, as I stated earlier, we will
replace the 36-inch service water piping in the vicinity
of the service water pump structure and we will,

addition to the elevation and detailed elevation and

profile, ovality data that we developed in the fall of

we will continue to monitor the remaining installed

piping ovality and settlement.

Have you sought and received concurcence from
the Staff on any of these remedial actions?

(WITNESS LEWIS) We have been discussing these

actions extensively with the Staff. I believe that in

concept we have their agreement. We are still discussing

with them the exact point of monitoring, particularly
the settlement monitor location.

You have nothing in writing as there have been
for other remedial action in which the Staff concurs

in a propesed remedial action ?

(WITNESS LEWIS) Beyond what is in the Staff's

that's correct.

testimony,

ALDERSON REPORTING COMPANY, INC.
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JUDGE HARBOUR: I have a small gquestion for
clarification for my own informaticn. It has to do with
the lack of a legend on Figure UP-1.

A (WITNESS LEWIS) Yes, sir.

JUDGE HARBOUR: There are lines going from the
emergency diesel fuel oil storage tanks near the bottom
of that figure up to the diesel generator building, and
then from the diesel generator building it's kind of like
a snake pattern on there. Can you tell me what that
symbol represents on this?

A (WITNESS LEWIS) That is underground duct bank.

JUDGE HARBOUR: And that symbol is used else-

whe~-e?
r (WITNESS LEWIS) Yes, sir.
JUDGE HARBOUR: On that €figure?
A (WITNESS LEWIS) On that figure, yes.
JUDGE HARBOUR: Thank you.
BY CHAIRMAN BECHHOEFER:
Q I would like to first start cut with a fairly

J

general guestion and exclude now your testimony on 36-inch|

piping. But with respect to other piping, is your
testimony and the system described by it cthe same as
that provided in the Staff on December 15 or are there
differences.

A (WITNESS LEWIS) There are differences and

ALDERSON REPORTING COMPANY, INC.
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we have discussed those differences -- have been discuss-

ing those differences with ths Staff on two meetings,

one meeting in January, '82 and another in February.

ALDERSON REPORTING COMPANY, INC.
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C In general what areas are those differences in?
A (WITNESS LEWIS) In the December 153th submittal we

had a differeant monitering program than we now are discuss-

ing and are now doing. Our monitoring program at that
point was based on some level monitoring and alsc flow
verification measurement., We have been discussing --

decidad to monitor ovality strain based on ovality in

settlemant. That I believe is the primary area of

ALDERSON REPOPTING COMPANY, INC.
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Q Does the listing of seismic Category I piping
which you have provided in Table UP-1l, does that iaclude
the non-seismic piping where thare could ke an effect on
s fety equipment?

A (WITNESS LEWIS) No, it does ncot.

Q I think in this wording that you ma2ntionsad tanat

yeu had taken that into consideration. Where would the

P

results of that appear? Has that besen provided to eithszr
the staff or to us?
A (WITNESS LEWIS) It is not part of taz testimony.

A% lz2as*t it is no* part of cur testimeny. U= have discuss

*he analvsis with the sta2ff in meetings this year and lats

Q There was som2 testimony this morning about I
guess the affec*s of roads cr railrsads. Is it likaely
that +tharz could bz future ronads ins*alled or railroads

installied which might havae an impact on burisd piping?

A (WITNMESS LEWIS) Ve did an analysis -- to answer

vour gues*ion, I don't know what the plans ar2 for new
roads or railroads. There is a railrcad that presently
is in place, although I do not belisve that it has bszen

uszd y=2+ for going into the north =nd of

_— " . -k . I i St
building, and that dnes cross some of thlis piping.

no* aware tiha*t thsre would be any. Tae evaluation, ths

ALDERSON REPORTING COMPANY, INC.
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analysis “hat we did for loads, specific rail loceds,
heavy loads that could go over the piping was of a generic
nature and would apply to any future loads, rcad traffic
or railroad traffic that may be put in the arza.

Q So does thet mean that you think that wherever

a road or a railroad would be install=d, it would not have

a significan* effect on piping?

A (WITNESS LEWIS) Yes, sir.
0 The piping *o which you w2re addressing.
A (WITNESS LEWIS) Yas, sir, that is correct.

If there was a specific lcad that was going to
be unusually heavy or scmething like that, it would havs
to be analyzed obvicusly, but the lcad that was analyzesd
was very largs.

Q Well, can you give us some idea of when a load

woculd becom2 such that it should be analyzed, any type

questicn

=
w
N
s
W

wu

[
% 3
3
’.o.
o

~
w
0
s

o
(0]

bl L O T O ™er
o LAl IT." uS L...u

twvas addressed in response tc Questicn 34 of ths 5054(f)

o |

"

report The load that was analyzed was a Ccoper's E-80

railroad load with an impact factor of 1.5, prcducing a

load of approximately 2,000 pounds per squarz fcct.,
This load does invoclve a spen*t fuel cask, taz leavizst
constructinn crans ,2ny 2xpected *ruck loading. So we

cannoct* anticipate any loads that would be hsaviser than

ALDERSON REPORTING COMPANY, INC.
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those that are already enveloped.

Q How much heavier than that do you suppose a load

would be before you w:ould think a new analysis would be
necessary?
A (WITNESS LEVIS) Some comparison perhaps. Ths

constructisn crane has 2 load of approximately 1,000

pcunds per square foot. The analyzed load was approximatel

2,000 pounds per square foot, so twice the size of ths

largest construction crane used.

|
i
|
|
|
|
r
!

—_— e ——

The truck loading is appreoximately 200 pounds pe{

square foot, so th2 analyzed lcad is abou* t2n times
greatar than ¢the largast truck on sitse,

0 But deo you think, for instance, if the loacd

should turn out %o bz 3,000 or 4,000 -~ at what point

(o
O

you think further analysis might bhs warranted?

v |

Th2 loads werzs from the hzavy lcad and not

counting now the scil above the piping, but just looking

n

at ths %transiesnt load, was less than half of +he allow=-
able load, which would imply that twicz2 thet load
could be *taken wi*thout substantial cocncern.

Q I s2e. On Page 10, *the stateman%t about ths

W

censsrvative estimatz and future maxinum settla2men* of

varied utilities, vou state *that i* is not mors than thr

)

.
inches.

ALDERSON REPORTING COMPANY, INC.
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7ould three inches constitute an acceptance
criteria or criteria beyond which further studies or

fur+th=ar actinn would have, should Le takan?

hX (WITUESS MEISEINHCIMER) We haven't resached a
concurrence 2n that with tia staff. That 1s scomething

that we will be discussing as we develop our meonitoring

b

hat program, but that

H
r

pregram and th2 tech spec £5

would ba zn=s of the factors that woculd be includ=ed in that

avaluaticn.
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Q Do you think thare should be some measure
behond which some further ac*ion would haves to ba taken,
@i*he. analysis or someching els=2?

A (WITHESS MEISENHEIMER I think if we approach
this value we would definitely be concerned about wihat
was happening., At the same time there would probably
be an evaluation pesrformed at that time to see what was
causing it and if it was significant to the pipa as far

as inducing bending to the pipes.

Q Well, vis-a-vis the sta2ff, what has the company's

pesiticn bea2n on this, when you get two or three inchss,

do you de further analysis or something else?

A (WITNESS MEISENHEIMER) Well, I guess I get back

to that would be par* of the criteria in the meonitoring
program and that would be worked out with the staff so

“ha*t we are both in concurrence as to which direction

and any actions we should take

Q I sea. Have you made any proposals?

A (WITNESS MEISEUEEIMER) No, we have not.

e Thus far?

A (WITMESS MEISENHEIMER) NO,

Q I sece., Okay. Just for clarification, on Page

13, it is my und:rs*tanding that in the top paragreph, it
is my understaniing that there are 22 lines of service

5

watar piping. How many of those are 26 inches cr larger

ALDERSON REPORTING COMPANY, INC.
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A (WITNESS LEVWIS) Let me refar
Including the 26 and the 36-i

counting a line that goes from 26 to 36
two lines,that could be 12 lines.

If you count a line that chan
36~-inch diameter as two lines, then tha

12 lines.

Q So I take it you have not rea
other 10 lines?

A (WITHNESS LEWIS) That's corre

Q Do yecu think ynu have adequat
to predict what will happen tco tanose ot

A (WITNESS LEVIS) Yes, we do,
cf the lines had heen rebadded in the 1

four lines that have not been rabedded

linas +hat connect between the dissel b

generator building and 26-inc¢h line tha

ané, furthermore, those have had *%he pi
to confirm that they are not -- to give
the best feeling that we cculd get that
A (WITNESS MEISENHEIMER) Could
*hat?
Q Yes.

715

to Table UP-1l.
nch piping and
-inch size, that's
ges size from 26 to
t counts up ta

lly profiled the
- & A
2 data or informatio
ller ten lines?
because
ast ysar ang tae
are first, short
uilding, diesel

+ has bzen profilad

g put thrcuga taem

I acd

linss

to

something

tiat we ars
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talking about tco, we have not only checkad out

presen® ovality, but wa have also looked at the

conditions in =2ach of these areas. In the area

dies2]l g=2nerator building, tihis is5 an area that

surcaarged in a surcharges lcading area and we ha

forced a lo*t of consolidation and deo nct 2xpect

much more consolidation in the £ill in that area

The lines in the borated water storage
area, the soils, w2 reviewed the borings in the
had guite a2 few -- and the scils and area are ge
very good, and we would expect vary littls sattl
that ar=za.

S¢ we have also included futurs satilemsnt

on d=ztailad boring information in both 2f thase
Q Now, in terms cf tha discussion ¢f c¢ol
w2 have had this merning, is 14 conc2ivable or i

lik2ly *hat the situation would coae about whare

racduced, but would ju

its flow

l2aaking 2nl *hsn -- or br2aking?

what

of

resul+

Q As “ha result of anything, seismic loa
par*ticular, but anything else that might do that
A (WITNESS LANDERS) Relarted to soils se

and loadings associatsd with the sita

Q Yes.
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(WITNESS LANDERS) N it's not conceivable,.

Yes, I did wan*t %o

Ty

(WITHNESS LANDERS)

ALDERSON REPORTING COMPANY, INC.
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Q On page 31, Section 41.3, I wonder what the
meaning of the words on line 3 of that paragraph are,
the words "Are considered to be."

My question is, isn't it, aren't they either
free connections or not free connections? What is the,
"Are considered to be"?

A (WITNES3S LEWIS) Where the piping comes through
the building wall and leaves the scii, it is not fixed
or anchored. It comes through an annulous spacing that
provides for motion, so in that sense it is a free con-
nection, and that is the way it was analyzed, as an
unanchored point for the seismic analysis.

Q Turning to page 33, Mr. Cowan asked you a
couple of questions 2bout strain gauge instruments. Is
there a degree of change in internal engergy which should
be alluded before certain other actions are required?

It says you are going to directly measure the change
in internal energy. Is there some level or degree of
change beyond which some further action ought to be
triggered?

A (WITNESS LEWIS) The measure of the degree

and change in internal energy will be the strain measure- |

ment and, yes, that will be tied to a specific limit

in the technical specifications with a defined action.

ALDERSON REPORTING COMPANY, INC.
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no* been d=fined 2nd decided yet,
CEAIRMAN BECHHOEFER: Tha%t is all the questicns
w2 hava at this time.

Do you have scme radirect?

MR. WILLIAMS: I have a few items I would

H
’J
S
W
r
Q
%
()]
g
D

up on rsdirect, yes, sir.
REDIRECT EXAMINATION

BY IR, WILLIAIIS:

Q Mr. Lewis, this morning tharz was som2 discussion

of the fit up *olerances and the meaning of fit up

*clerancas with rsspect to laying of this pipe. I would

ask ycu, for the Board's ben2fit, to go through in as much

datail as you can the prccess of laying of pip2 of the

er discussion here, i.e. %the largs

(o

un

P
[}

ct

»5on P
AT

-
"
w

pipz wherein *th2 process thease tolerances arse applied and

|

|
i
i

mzasured and what happened subsequent toc those measurements|

.

w

:) ( “

I™

-

ES

(&}

LEVI

p to the a2djoining pipe for weld. 1I*

™
[
s
]
(o
o

+rench, is

ni the wz2lding cperation *hat the

o
e
(8 4
o]
"
[N
0O
&1
e s
0

is at that

4]

locaticn of +thz pipe is checked. After that chsck is

performed, the welding is accomplish2d, constructior takes

placzs of +he weld its2lf for the quality of the weld.

ALDERSON REPORTING COMPANY, INC.
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Q Is it also true fit up tolerances, that is to

say the amount, not now design location I am talking about

but the relative location of the end of the pipe, is that
also done prior to welding or after welding?
A (WITNESS LEWIS) That is done prior to welding.
Q There is no recheck of those measurements,

either design location or weld fit up, after welding? ,

A (WITNESS LEWIS) To my knowledge that is
correct. :
Q Now, have you seen anything in your review

of the records that would indicate that these measurements

of either the design location or fit up tolerance were

|
|
|
done improperly or not documented properly? !

A (WITNESS LEWIS) Mv very cursory review of :
the records plus my discussion with other people who i
have lcoked at them somewhat more closely do not indi-
cate any non-conformances with the fit up or with the ?
welding.

Q Is that compatible in your view with the

subsequent measurement of the location of the pipe as ;

it appears in the profile measurement?

A (WITNESS LEWIS) I believe generally, ves,
it is compatible. There are some points on the elevation
profile -- and let me clarify it further: The elevation

profiles were taken, among other places, a short distance,

ALDERSON REPORTING COMPANY, INC. |
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1 i about two and a half inches, on either side of each weld.
.' “ ﬁ There are some points where those two measurements on either
i !
3 “ side of each weld are outside of the fit up tolerance I
. 3i |
4 | for the pipe. }
i |
é 5j However, again those measurements are taken |
o i #
{ |
Z 6 | after the weld process, and I do not feel that we can ;
s |
8§ 7 | draw any conclusions as to how that relates to the fit }
3 E !
i . {
: 8 | up prior to the weld. ]
3 i
b |
; 9 f Q How far from the welds are thcse measurements?
|
(=] |
EZE 10 | A (WITNESS LEWIS) I believe they were two to
= |
2 1 i “wo and a half inches either side of the weld.
= I
. i
7 12 | Q So they do not indicate the actual mismatch at
= 13| .
2 ' the weld; is that correct?
z 14 |
- | A (WITNESS LEWIS) That is correct.
= ! f
E 15 i Q Now, I think in response to a question from
= \E {
. I F
E 16 ﬂ Judge =-- I can't remember whether it was Judge Decker or |
il {
; ! a
E 17 g Judge Harbour this morning =-- but you indicate you have
4 It
% | .
- 18 { reviewed weld records of nne of these lines and you
€ 9| |
= i were going to identify one of these lines this afternoon.
™
V! -
20 | Have you been able to review your records so that you
I
21 |
i can identify the line?
Y a) A (WITNESS LEWIS) I did not review the weld
23 records. I did look at them briefly. I dc not construe
| ' 24 - review per se. But the line I reviewed =-- and this
v
= 25 is in response to your question Judge Harbor -- was line

ALDERSON REPORTING COMPANY, INC.
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26 OHBC 56.
JUDGE HARBOUR: OHBC ~~-

A (WITNESS LEWIS) 56.

BY MR. WILLIAMS:

Q We had some considerable discussion in the
course of the testimony this morning about the stress
analysis leading to high stresses at local points on the
piping. Could you explain, in slightly more detail than
we have already, for the Board the nature of the analysis
that was performed and what the meaning, if any, is of
the pipe stress point which has been indicated by that
analysis? .

A (WITNESS LEWIS) These stregsanalysis that

we performed used the same method, procedure and technicue

of stress analysis performed for the design of pipe,
with the excoeption that instead of utilizing a design
profile, the actual measured profile was input into the

calculation. The results of that analysis show that in

general the stress levels were not excessive, were moderate,

within the piping system certainly acceptable. And the
locations of discontinuities, kinks, if you will, or
discontinuities at the weld points for the piping, there
were local high stresses, in some cases very high.

Q Now, the kinks you referred to, do you refer

to some place where there were weld joints?

ALDERSON REPORT'MSG COMPANY, INC.
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i
A (WITNESS LEWIS) Yes, I am.
Q Is that true in all cases that the kinks were ati
weld joints?
A (WITNESS LEWIS) Based on my recollection of
the review, y~s, that is true in all cases.
Q What is your opinion regarding the nature of
the apparent high stress indicated by this analysis?

A (WITNESS LEWIS) My belief: is that those

high stresses are artificial. They are an artifical

resull of the method in which the piping system was
calculated or was modeled in and do not =-- did not take

any recognition of the possibility that the kinks were

a result of a fit up or, in fact, installation.
And on one line we did some smoothing of some
points on the curve and found that with a very minor

chance in the assumed profile, less than one =-- one-quarter
|

|
i
]
|
|

inch or less, that very drastic reductions in the
stress occur, which again supported I think the belief

that the modeling is overly sensitive in this area.

ALDERSOW REPORTING COMPANY, INC.
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1 | Q This leads you to the conclusion that these

-

2 | high stress areas are an artificial factor of calculation?

3 | A (WITNESS LEWIS) Yes, it does.

[+

"

)

7]
»

Q Could you explain briefly the difference

5 between this analytical approach to the problem of the

w3 |

] !

g 6 ; pipe in what we now call the demonstration approach to 1
- 1
% 7 8 the pipe?

g 8 é A (WITNESS LEWIS) Rather than attempt to make

; 9 | assumptions as to which portions of the profile were

é 10 | resulting from settlement and which portions of the f
S ‘
2 B ; profile from other cause, which assumptions we =-- would

¥ 12 E have to be just assumptions based on judgment -- we have

13 | elected to justify the present condition of the pipe by |
14 | direct inspection, which has been done, and to justify .
15 continued use of the piping operation with the pipe through
16 ! the plant life by means of extensive direct monitoring

1/ : program.

18 } Q Thank ycu. I would like to direct this next

19  guestion to Mr. Meisenheimer.

300 TTH STREET, SW. | REPORTERS BUILDING,

20 | Mr. Meisenheimer, I think there was a little
21': confusion this morning as to the placement of level or

'l. 22 settlement monitoring instruments. Could you elaborate for
23 the Board on what the criteria will be for the placement

24 of settlement monitoring instruments along piping that

25 is to be monitored for that purpose?

ALDERSON REPORTING COMPANY . iNC.
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ver--
A (WITNESS WEISENHEIMER) Okay. The settlement |
locations -- and this has been discussed with the Stcff --

are locations, one, that will give us the characteristics
of overall area fill settlement. And, secondly, they
will be located in areas where we suspect the soils are
softer and we would anticipate having the most settlement
in the future.

Secondly, there will be two locations which |
we will monitor either side of a strain gauge that is |
on the pipe, so we will have two affects of monitoring the ;
bending of the pipe and correlating it to the strain |
gauge measurements.

Q There was some guestioning this morning regarding;
the cutoff of monitoring after five years if everytihing
apprears to be normal, and I believe you made some --
there was some guestioning about the relationship between
taking acticn. in settlement projections and the adequacy
of these settlement projections. Can you explain how the
settlement projections that you are relying on were made,
what type of analysis was used to arrive at these settle-
ment projections?

A (WITNESS MEISENHEIMER) The metnod of analysis
used to come up with future predictions of settlement
have been based on varied markers in the fill. papq the

markers that wec use -- we call them Borros anchors. But

ALDERSON REPORTING COMPANY, INC.
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basically they are stationary points buried in the fill

and we measure the movement at that point, and that is,

the elevation of these buried markers are relative or

close proximity to the invert elevation or bottom elevationE
of pipelines. So the amount of settlement that we are
measuring in these markers correlates to the kind of
settlement that we would expect to cccur underneath the
buried pipeline.

Also we hive correlated the borings at the
settlement markers and they cover the complete range of
soils that we have encountered in the areas of the pipeline;,
and we are using the worst or the softest soil condition
to base our estimate of future settlement. And it turns
out that this settlement marker that we are using to
base our maximum amount of settlement is not along the
pipeline but is in an area away from the pipeline.

The set markers in the vicinity of the pipeline
are showing less projected settlements in the future.

To calculate the estimated settlement in the future, the
settlement plots or the settlement data is plotted on a
long time scale, amount cf settlement versus the log of
time, and this creates a straight line slope. And project-
ing this slope is in the geotechnical work how you predict
future settlements, and this is what we are using.

Included in this settlement estimate is tihe settlement

ALDERSON REPORTING COMPANY. INC.
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il
|

i
from dewatering as well as seismic shakedown.

|

‘ Q Now, assuming that the conditions at a particular
i

' Borros anchor or settlement monitor was similar to what
ﬁyou have seen in the ones that have already been plotted,

' how much of the approximately anticipated settlement would
i

' you expect to see, what facts would you expect to see over
 five years as compared to total amount which might occur?

& A (WITNESS MEISENHEIMER) I would have to go back

Jand look at the settlement anchors. But reviewing the log
| time relationships, you use up your settlement real fast,

| and, in fact, most of these points, Borros anchors we are

| dealing with, have been in from the period of two years ;
to three years.

i The amount of settlement we are looking at in '
1the future is probably considerably less than what has

‘Ealready been experienced at that location.

20

21

22

23

24

25
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Q So if anything untoward would happen, you would
anticipate seeing it in the first five years; is that
correct?

A (WITNESS MEISENHEIMER) Very definitely. These
set markers will also be used to see whether the settle-
ment at the location for monitoring are falling within
less than our predicted values.

Q Thank you. Mr. Landers, a short while age you
indicated that the stress ovality relationship which
appears in the testimony, as I think we cited Figure
UP-9, was a theoretical relationship which had been well
verified with the experimental data.

JUDGE HARBOUR: I have to object to your
characterization. I think that we can say it was quali-
fied but I don't think it was clear it was demonstrated
that it was well gqualified.

MR. WILLIAMS: Let me start over again.

BY MR. WILLIAMS:

Q You discuss this stress ovality relationship
and indicate it as theoretical relationship but that
you had verified it with experimental data that you had
available -- or rather strain ovality. T think I made
the same mistake Ms. Stamiris did this morning.

'he instruments that will be monitoring the

Ppiping will be strain gauges, will they not, which is a

ALDERSON REPORTING COMPANY, INC.
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more fundamental measurement of what is happening to the
pipe, if either, is between the strain or ovality?

A (WITNESS LANDERS) Strain.

Q So it makes more sense to make a direct measure-

ment of strain, does it not?

A (WITNESS LANDERS) Yes.

Q What is the purpose of having a conversation
between ovalization or ovality in strain in the first
place?

A (WITNESS LANDERS) Well, two reasons: One is
that we are dealing with a situation existing ovalization
and this allows us to reduce the amount of strain tchat
We will allow in a strain gauge reading that we get
over the life of a plant to account for the existing
ovality.

Q So the fundamental reason for this conversaticn
then is to compare the existing ovalization measurement
with the future strain measurement; is that correct?

A (WITNESS LANDERS) Yes.

MR. WILLIAMS: That is all I have, Mr. Chairman.

CHAIRMAN BECHHCEFER: Ms. Stamiris?
RECROSS EXAMINATION
BY MS. STAMIRIS:
Q On that last point, your answer that strain is

a more fundamental measurement and ovality and that

ALDERSON REPORTING COMPANY, INC.
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1 ; Q To focus on the problem of accuracy of instru-
. 2 ; mentation, what assurance do we have that =-- what assuranc%s
3 § do you have beyond those statements from the vendor 5
' 4 l! regarding the accuracy of those strain gauges so that if |
f
3 5 ? we are in the future faced with anomoleousreading on one f
™ i |
% 6 ﬁ of these strain gauges, the temptation doesn't exist for
% 7 i you to say that something must have gone wrong with the i
- !
g 8 ? instrumentation as opposed to reading that you are f
g | |
& 9| getting? |
z i |
; 10 a A (WITNESS LEWIS) Our confidence stems not just g
§ 1 i from the vendocr, although that is what I stated earlier, |
2 12 ﬂ but in addition, some of the people here -- and possibly
|
‘ g 131 Mr. Meisenheimer would like to address it -- do have {
| |
§ 14 2 direct experience with using this type of gauge. g
g 15 ? Perhaps more to your point, the value mode of
% 16 ? these gauges is such that essentially they work or they |
7 | A
g 17 E don't work; and that it would be highly unlikely to see ?
x |
? 18 ﬂ a drift or off calculation, if you will, type of con-
-] i ,
; 19 3 dition existing. However, to consider that possibility
. 20 | as well, we would use, what I referred to I believe
2'ii earlier -- as control gauges that would be installed in
. 22 a configuration where they would not be changing and
23 where they could not change -- they could not see a
‘ 24 change in strain, excuse me. And then their readings
25 would be monitored over time.
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These control gauges would come from the same

lot if the gauge is installed on the piping, so that if

something were to be wrong with those gauges on the

piping,

you'd expect also to see it on the control gauges.

ALDERSON REPORTING COMPANY, INC.
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Q You said it would come from the same lot, but
will there be a control gauge at each point of strength
measurement on the piping for each point?

(WITNESS LEWIS) No, that is not anticipated.

Well, could I ask for your assurance that if

554 2345

you get a reading that says =-- would you be willing to

make any comments or statements about a fact that if --

20024 (202)

or the possibility of obtaining a reading that because

(

D

of *'.c controls you have set up, that you would not then
question the reading that was obtained because of the

instruments that obtained that reading?

WASHINGTON

A (WITNESS LEWIS) Let me answer your guestion
First we will have a second gauge located
location that is being monitored. There will be

twec gauges at each point. So one =--

7z
s
~
z

Q There will be two gauges measuring the strain

S W

the pipe at each point?

(WITNESS LEWIS) That 1s correct.

3OO0 TTH STREE

haracterize the second gauge as control g
it will, in fact, be fastened on to the point.
will both be reading strain at essentially the
location. So that substantially improves our confidence.
con ;y 4 I have to refer to
which have not yet been written

hearing, however, if there is a

ALDERSON REPORTING COMPANY,
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14

15

16

17

s

readinq that goes off the scale -~ or wrong, exceeds tjge
specification, then any evaluation done on that reading
would have to have the Staff's approval and would not
be just the operator's judgment.

Q Okay. When you say there are two gauges at each
point of reading on the pipes, then I just want to rake
Ssure you mean there are two different instruments.

|
A (WITNESS LEWIS) That's correct. %
|

Q That is what you mean?
A (WITNESS LEWIS) Yes, ma'am. |
Q I just wanted to make sure it wasn't two readings

from the same instrument.
A " (WITNESS LEWIS) No, these are two gauges mounted |
on the pipe in close proximity to each other.
Q When you speak of the acceptance criteria

which will -- am I correct in assuming that the NRC will

- have to concur on all of the technical specifications

19

20 |

21

22

23

24

25

18 - which are to be completed?

A (WITNESS LEWIS) VYes, that is correct.
Q 100 percent. Do you envision that these
technical specifications will include a clear and definitive

time limit for reporting any measurement?

A (WITNESS LEWIS) Yes, 1 would expect that to be

the case,

MS. STAMIRIS: I have no further guestions,

ALDERSON REPORTING COMPANY, INC.
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CHAIRMAN BECHHOEFER: Mr. Blume?

MR, BLUME: Thank you, Mr. Chairman, I know
Applicant's counsel is anxious to finish with the
examination. I would ask his indulgence because my
examination arises in great part from the cross by the
Board. It is more in the nature of cross than recross.

RECROSS EXAMINATION ?

BY MR, BLUME: T

Q Mr. Lewis, is your confidence in the dependabilitf
of the strain gauges based on the use of their design ;

for 20 vears or on something else?

A (WITNESS LEWIS) The inherent nature of the design

l
of the gauge is at the same time simple and strong.
|
That fact plus the geotechnical applications experience ‘

of which we are aware, plus the limited test information

available =--and this is vendor information available from |
the vendor -- all support the same conclusion that the
gauges are -- the type of gauges we are speaking of are

both reliable and have a limited number of failure modes
that we can predict and see if they do =-- if they were to

occur, we would be aware of them.

ALDERSON REPORTING COMPANY, INC.
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Q Well, you are not testifying that the vendor
has been in business for 20 years, are you?

A (WITNESS LEWIS) No, sir, I'm not. Not at all.
This type of gauge has been in use for more than 20 years,
but the specific vendor I'm talking about has not been
in business for that long.

Q Mr. Landers, is it your testimony that it is
inconceivable that there will be any crackirng or leaking
in any of the pipes at the Midland plant, the underground
Category I seismic types?

A (WITNESS LANDERS) No, my testimony said that
it is inconceivable to me that cracking in the underground

ripes will occur as a result of settlement or seismic

event-,
Q What is the basis for that opinion, Mr. Landers?
A (WITNESS LANDERS) The ovalization criteria and

strain criteria that we have developed.

Q For the 26 inch pipes, at what point would you
expect them to crack, if at all?

A (WITNESS LANDERS) We have data which indicates
a crack in one piping system or one pipe test that was
I believe a 48-inch pipe. It was loaded until wrinkling
occurred. It had internal pressure and an axial load
applied at the same time. The specimen was then turned

and deflected 42 inches in the other direction before

ALDERSON REPORTING COMPANY, INC.
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cracking occurred.
So I do not anticipate cracking for three inches

of deformation, three inches of deflection in the buried

Q And what was the ovalization of that pipe?

A (WITNESS LANDERS) Wwhat was the ovalization of
that pipe?

Q Yes.

A (WITNESS LANDERS) There was no ovalization

measurement at that time ~-- well, I shouldn't say that.
~he author stated that the ovalization was

20 times approximately what he had measured at the point

of wrinkling.

Q And was that pipe the same diameter to thickness
ratic as the 26-inch pipe at the Midland site?

A (WITNESS LANDERS) Diameter to thickness ratio
was about 100, which is higher than the 26-inch pipe.

Q Mr. Meisenheimeir, it is your testimony, isn't
it, that the most significant differential settlement
effecting the pipe will occur near buildings, isn't it?

A (WITNESS MEISENHEIMER) I said at points of
anchorage, which right now I think most of them are probab-
ly at buildings. I don't know of any locations where a
pipe is sitting on top of a duct bank or something like

that, but that would be a similar type situation. But

ALDERSON REPORTING COMPANY, INC.
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right now I would say buildings where the pipe goes
inside the building is anchored.

Q So at points away from buildings where under-
ground seismic Category I pipes pass over duct banks or
concrete encased pipes, there could also be significant
differential settlement, true?

(WITNESS MEISENHEIMER) At those locations, yes,
it could be.

MR. BLUME: I have no further guestions.

CHAIRMAN BECHHOEFER: We do not have any further

Do you have any?

MR, WILLIAMS: No, Mr. Chairman.

CHAIRMAN BECHHOEFER: Did you have any?

MS. STAMIRIS: I have one guestion based on what

just asked Mr. Landers.

RECROSS EXAMINATION
BY MS., STAMIRIS:
Mr. Landers, when you were assxed at what point
would expect a 26-inch pipe to -~ I think it was fail

and you gave certain criteria based on your experience
or from whatever it was based, you answered that question
and I 7J ou like to ask you if the pipe, if this pipe
you w E € g was also subject to corrosion,would
that n have an effect and need to be factored into

whatever - it would fail due to these other stresses?

ALDERSON REPORTING COMPANY, INC.
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MR, WILLIAMS: Objection. I think the witness
testified as to a pipe that would crack under certain
circumstances. I do not think this recent cross examin-
ation o Mr, R'ume mentioned failure exactly. There was
a gquestion that was directed to cracking.

MS ,STAMIRIS: Well, I said I was not sure of
the word "fail."

CHAIRMAN BECHHOEFER: Why don't you use “cracking;?

MS, STAMIRIS: I will have to.

ALDERSON REPORTING COMPANY, INC.
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to. I :t BY MS. STAMIRIS:
. 2 l Q Do you think that if this pipe were corroded, thag
3 3 that would affect the point at which it would crack?
. B ! A (WITNESS LANDERS) What type of corrosion?
5 ﬁ Q I don't know.
6 i A (WITNESS LANDERS) Without knowing the kind of

7 ﬁ corrosion that you are talking about and having no

8 j familiarity with any corrosion problems at Midland, I
9 % really can't answer the question. '
10 | Q I don't know if this will help at all, but if
1 q I said corrosion due to electrochemical attack? Does
|
12 2 that make a difference?
' 13 : A (WITNESS LANDERS) I think it muddies the water ¢
% {

14 | even more. ’
15 i Unfortunately corrosion is more encompassing

16 | a word than collapse, and corrosion can occur from a

17 | whole lot of sources. I really cannot answer.

18 | JUDGE HARBOUR: Could you try just plain rusting?

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

19 WITNESS LANDERS: Let me give an answer and
20 | establish the environment.

21 | A (WITNESS LANDERS) If that thinning of the
. 22 wall occurred as a result of rusting, would I expect
23 cracking to occur sooner than what?

24 BY MS. STAMIRIS:

25 Q Than without that?

ALDERSON REPORTING COMPANY, INC.
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A (WITNESS LANDERS) I'm not sure because a number
of things happen. You see, you get a larger DOT ratio
which tends to produce wrinkling earlier, but you also have
a more flexible pipe which tends to be able to handle
deflection better. So 1 would say, given a length of pipe
on the surface, if it were thinner and we loac t and
it wrinkled, I would anticipate that it would crack |
earlier, ves,

Q Would you make a general statement on your opinioh
of whether,do you think if there were questions regarding |
corrosion of piping, that when stresses on those pipes
were being measured as to how it affects their ultimate
ability to perform their function, that those qguestions
as to the corrosion should be considered in conjunction
with all other factors?

A (WITNESS LANDERS) Well, as I understand it,
the pipe in question, the 26-inch pipe had a man inside
of it and that man has not to my knowledge reported any
corrosion problem with respect to the internals of the
pipe.

Q I was Lrying to just ask it generally as a
general rule of thumb. Do you know if it would be better
to consider that and --

A (WITNESS LANDERS) Corrosion is considered in

developing wall thickness of the pipe. That is usual

ALDERSON REPORTING COMPANY, INC.
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practice. The code in fact specifies tha“ you have to do
that, depending on the type material that vou are dealing
with.

MS. STAMIRIS: I have no further questicns.

CHAIRMAN BECHHOEFER: Do you have anything
further?

MR. WILLIAMS: I have no further guestions.

CHAIRMAN BECHHOEFER: I believe the panel may
be excused.

JUDGE HARBOUR: Thank you, gentlemen.

(Panel excused.)

CHAIRMAN BECHHOEFER: Let's take a break,

15 minutes.
(Brief recess.)

CHAIRMAN BECHHOEFER: Mr.Blume.

MR. BLUME: Thank you, Mr. Chairman. We are
presenting a panel for the Staff to testify on underground
piping. The panel consists of Josepnh Kane, Darl Hood and
Dr. Paul Chen. Dr. Chen has not yet been sworn.
Whereupon,

PAUL CEEN,
called as a witness by Counsel for the Regulatory Staff,
having been first duly sworn by the Chair man, was examined

and testified as follown:

ALDERSON REPORTING COMPANY, INC.
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and Whereupon,
JOSEPH KANE
DARL HOOD
were called as witnesses by Counsel for the Regulatory
staff, having previously been duly sworn by the Chairman,
were examined and testified further as follows:
DIRECT EXAMINATION
BY MR. BLUME:
Q Centlemen, would you please identify yourselves
for the record and state your positions.
A (WITNESS HOOD) My name is Darl Hood. am
the Project Manager for the Midland Project for the NRC
Staff.
(WITNESS KANE My name is Joseph Kane. am
geotechnical engineer with the U. S. Nuclear Regulatory
Commission.
A (WITNESS CHEN) My name is Paul Chen. 1 an
Manager of the Stress Analysis Unit at ETEC as a nuclear
technology engineer and then consultant to the NRC Staff

on the Midland plant.

ALDERSON REPORTING COMPANY, INC
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Q Mr. Kane, did you write the document enticled

"Testimony of Joseph Kane Regarding the Effects of a Plant

Fill Problem on Foundation Support for the Seismic Cate-
gory I Underg:round Piping"?

A (WITNESS KANE) Yes, I did.

Q And do you have any additions, corra2ctions to
deletions to that testimony?

A (WITNESS KANE) Yes, I do. My corrections are
attempting to update it based on new information that
we are receiving.

On page 3, in response to Question 5 (A) (5)

I would ask that the first paragraph be deleted entirely
and placed with the following sentence:

"Soil profiles along the alignments of two

of the service water lines have been provided to

the Staff subsequent to the submittal of this

testimony dated February 5, 1982."

In the sentence following that addition where
it reads, "The important to the staff in developing this
information," I would ask that the word "profile" be
inserted after "this."

Another change that I would like to make is
at the end of the answer to Question No. 1l on page 9.

CHAIRMAN BECHHOEFER: Mr. Kane, let me ask

you first. In answering, in substituting the answer

ALDERSON REPORTING COMPANY, INC.
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No. 5, do you plan to leave the guestion as it is stated?
Because the answer, the new answer does not seem com-
pletely responsive to the question as worded, and I
wonder whether any correction there had to be made.

MR. BLUME: I think that is a good suggestion,
Mr. Chairman.

CHAIRMAN BECHHOEFER: The problem could be
there are various piping systems and the answer talks
about two service water lines, and those may not be
co-extensive.

MR. BLUME: I think that is a good suggestion,
Mr. Chairman. ;

WITNESS KANE: Rather than change the question,
I think I would like to add an additional sentence to
the one I have just added. The sentence that I would
like to add after "February 5, 1982," is:

"The foundation conditions reflected on the

submitted profile is presently under review by
the Staff."

BY MR. BLUME:

Q Mr. Kane, do you have any further corrections
of your testimony?
A (WITNESS KANE) Yes, I do.
On page 9, in answer to Question No. 11, I

would like to make two changes.

ALDERSON REPORTING COMPANY, INC.
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In paragraph D, second line, I would like to
change "decrease" to "increase."

At the conclusion of paragraph B, I would also
like to add the following statement:

"As indicated in the change to the testimony

Oof Donald Lewis, the Applicant's proposed plan for

settlement monitoring of underground piping is

being reviewed and details remain to be resolved

with the NRC Staff."

Q That should be a new paragraph in answer to
paragraph 11, Mr. Kane?

A (WITNESS KANE) That is correct.

I would like to make an additional change an
page 12. The first sentence on page 12 beginning with
"The Applicant." I would like to strike "has not
responded, " and in its place insert, "The Applicant
provided information on February 11, 1982, to the Staff
on this safety," on, and then continuing with "this
safety review concern."

Q So that the sentence should read:
"The Applicant provided information on
February 11, 1982, to the Staff on this safety
review concern and it remains -- "
A (WITNESS KANE) No, and I was going to strike

out -- excuse me, leave and cross out, "and remains an

ALDERSON REPORTING COMPANY, INC.
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outstanding issue," and change it to, "this information

requires evaluation by the Staff."

So the sentence should properly read:

"The Applicant provided information on February

11, 1982, to the Staff on the safety review concern

and this information requires evaluation by the

Statf.”

ALDERSON REPORTING COMPANY, INC.



13-4rtl

staff

tkl4

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

10

1

12 |

13

14 |

15

16

17

18 |

19

20

21 |

22

23

24

25

I

7751
Q Do you have any further additions, corrections
or deletions to your testimony, Mr. Kane?
A (WITNESS KANE) I apologize for the attachments

not being numbered, and so I should character them now.

Attachment 2 is the table that lists the
seismic Category I lines to be addressed.

Attachment 3 is a figure entitled "Plan of
Buried Q Listed Pipe Locations."

Attachment 4 is 19-1,

Attachment 5 is the page headed with variable
scil properties.

Attachment 6 is entitled "Utility Crossings at
Freezewall 1."

Attachment 7 has for a title "Crossing 3 Plan 6."

Attachment 8 is entitled "Crossing 3 Profile 7."

They are all the corrections that I have.

ALDERSON REPORTING COMPANY, INC.



l4-1rtl 5

i Y
i
I i Q Now, with those corrections, is your testimony
i
‘ 2 . correct and true to the best of your knowledge, Mr. Kane?
I
3 | A (WITNESS KANE) Yes.
i
' 41 MR. BLUME: Mr., Chairman, I offer into evidence
{t
§ 5 | the testimony of Joseph Kane regarding the effects of the
& 1
% 6 i plant fill problem on foundation support for the seismic
.
= 7 | Category I underground piping as well as the Attachments
- I
N ]
2 9 1 1l through 8 to that testimony.
- ’ ﬁ MR, WILLIAMS: No o>jection.
s 10} MS. STAMIRIS: No objection. |
—_ i
; \
g v II CHAIRMAN BECHHOEFER: That testimony will be
s |
z ' | admitted into evidence and bound into the record as
; l3 i a l
. = - 1f read. |
Z 14| |
W f MR. BLUME: Thank you.
& i ,
& " 1 (Prepared testimony of Mr. Joseph
x "
- i
¥ 10 Kane follows:)
% !
g 17 |
! i
72 18 |
S o9
20 |
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o
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )

CONSUMERS POWER COMPANY Docket Nos. 50-329 OM & OL
) 50-330 OM & OL

(Midland Plant, Units 1 and 2) )

Q.1
A.l

Q.2
A.2

Q.3
A.3

Q.4
A.4

TESTIMONY OF JOSEPH KANE REGARDING THE EFFECTS OF
THE PLANT FILL FROBLEM ON FOUNDATION SUPPORT FOR THE
SEISMIC CATEGORY 1 UNDERGROUND PIPING

Please state your name and position.

My name is Joseph Kane. I am a Principal Geotechnical Engineer in
the Hydrologic and Geotechrical Engineering Branch, Division of
Engineering, Office of Nuclear Reactor Regulation, U.S. Nuclear

Regqulatory Commission.

Have you prcpared a statement of your professional qualifications?

Yes, Attachment 1 provides my professional qualifications.

What are your responsibilities with respect to the Midland Plant?
My responsibilities have been set forth in prior testimony submitted
to this Board, and also in the testimony of Hood, Singh and Kane for

this hearing session.

What is the purpose of this testimony?
This testimony addresses the foundation stability of seismic
Category I underground (buried) piping placed in the fill at the

Midland Plant. The concern for foundation stability of underground




Ty

piping has arisen because the plant fill which supports these pipes
has been shown to be inadequately compacted and is settling under
its own weight. As a result, the piping buried in the plant fill is
settling with the fill. The settlements which have been observed
are not uniform because of the highly variable soil fill conditions,
differences in actual loadings, and also due to the varying
foundation elevations of structures that are connected with

underground piping. This testimony will cover tae following topics:

(a) Description of foundation conditions along the various piping
systems (Emergency Core Cooling System, Service Water System
and Diesel Fuel 0il System).

(b) Current settler nt history.

(c) Future settlement predictions.

(d) Foundation soil parameters adopted in underground piping
design.

(e) Effect of freeze wall.

(f) Future monitoring plans.

(g) Evaluation and conclusions.

(h) Status of outstanding design issues.

Separate testimony prepared by the NRC Mechanical Engineering Branch
(MEB) and its consultants describes the history of the safety review
events since 1978 relative to the effects of the problem plant fill
on underground piping. The MEB testimony also discusses the

technical studies which have been and are currently being performed



Q.5

A.5

. s

to evaluate the effects of differential settlement on the structural

integrity of the seismic Category 1 underground piping.

What are the foundation conditions that exist along the various
:g;??ic Category I piping systems which are founded in the plant

In spite of the extensive number of borings and explorations which
have been completed at the Midland site, soi) profiles along the
alignments of the various piping systems have not yet been developed
for Staff review which would permit actual foundation conditions to
be evaluated in conjunction with observed settlements of the
underground piping. It is our understanding that these soil

profiles are currently being developed by the Applican*'s

Consultant.

The importance to the Staff in developing this information includes

the following:

(a) The soil profiles would assist in determining whether the
presently distorted pipe grades established by internal
profiling of the buried pipes are the result of fill settlement
or of an accumulation of as-built installation discontinuities

as contended by the Applicant's Consultant.

(b) The combined soil and pipe deflection profiles would permit an
evaluation of the extent to which observed pipe pro“iles were

caused by settlement due to past imposed loadings at the site.



Q.6

A.6
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Examples of such imposed loadings could include the surcharge

fill and heavy equipment traffic loading.

(c) The soil profiles would assist in assessing future support
capability along the pipelines by identifying the more
compressible soil layers and the pipe segments where these
weaker foundation conditions exist. This information would
@lso be important in the selection of future settlement

monitoring locations.

What settlements or deflections from intended design elevations
(pipe inverts) have been recorded at Midland along the various
piping systems?

Table I-1 (Attachment 2) provided by the Applicant in its report of
December 15, 1981 to the NRC lisis the seismic Category I pipelines
founded in the plant fi1l which need to be addressed. Figure I-1
(Attachment 3) provided in this same report presents a plan view of
buried Q-1isted pipe locations. Attachment 4, submitted by the
Applicant in its response to the Staff's 50.54(f) question no. 19,
is provided to illustrate the pattern of pipe deflections from
intended design invert elevations for some of the involved piping as
established by past profiling efforts, More recent profiles for
some of the involved piping were presented in the Appendices of the

December 15, 1981 report.

The results of profiling se ismic Category I pipes indicate that the

present pipe invert elevations (bottom internal pipe elevation) have
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maximum deviations from 6 to 16 inches below the originally intended
design invert elevations. The majority of these maximum deflections
are in the range of 9 to 11 inches. The allowable placement
tolerances for installing the pipe in the field during construction
was specified at plus or minus 2 inches from the established design
invert elevations. Allowing for the lower tolerance of minus 2
inches during installation would indicate that maximum pipe

settliements of 4 to 14 inches could have occurred.

Profiling indicates that the pipe which may have experienced the
greatest amount of settlement is Service Water line 8"'-1HBC-81
(Attachment 4). This pipe is located between the Diesel Generator
Building and the Turbine Building and was subjected to the full
surcharge load placed in the Diesel Generator Building area. The
Applicant excavated an approximate 140 foot length of this pipe
after surcharge removal, and then rebedded the pipe after it was
reconnected. This rebedding operation should have relieved stresses
due to past settlement, but stresses due to future settlements are

still possible.

Has an estimate been made of potential future settlement of the
seismic Category I underground piping?

Yes. In the previously identified report of December 15, 1981
Applicant estimated future settlement for the pipes buried in the
plant fill for the anticipated 40-year period of plant operation.

This estimate indicates that settlements of up to 3 inches are
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possible. This is based on settlement voservations of a series of
borros anchors which are measuring the settlement of the fill under

its own weight,

Does the Staff agree with the Applicant's estimated range of future
settiement for the underground piping?

The Staff agrees that the estimated 3 inch maximum settlement is a
conservative upper bound 1imit which can be expected during the
years of plant operation, provided no additional load is placed over
the piping. This Staff conclusion is based on discussions with the
Applicant and its Consultant at meetings in Bethesda on January 21
and 22, 1982. For proper documentation, the Staff will require
submittal of the technical information discussed at those meetings
along with a technical summary supporting the basis for the 3 inch
prediction. The Applicant will also be required to address this
estimated settlement when establishing locations for future

settlement monitoring.

Has agreement been reached between the Applicant and the Staff on
appropriate soil design properties to be used in the seismic
analysis of buried piping?

No. The Tack of particulerity, as reflected by information provided
in the December 15, 1981 report (Attachment 5), prevents resolution
of this design issue at this time. Additional information provided

by the Applicant's Consultant following the meeting of January 22,

1982 in Bethesda indicates the need for the Staff to examine the
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basis for selected properties and to assess the impact of reasonable

variations in soil properties on the results of the analysis.,

Q.10 In previous testimony by the Staff on remedial underpinning ¢f the
Auxiliary Building, a concern was expressed by the Staff regarding
potential adverse effects of the proposed Freeze Wall on seismic
Category I structures, conduits and piping by causing ground heave
or resettlement upon unfreezing. Has this concern been resolved?

A.10 Yes. The Applicant initially attempted to show that ground heaving
would not be a problem by providing comparable case histories where
ground freezing was successfully performed. The information which
was eventually located was considered inapplicable because of
dissimilarities in eitner site or installation conditions from the
documented cases with the conditions existing at Midland. The
Applicant in its January 6, 1982 submittal to the NRC on the effects

. and monitoring procedures for installation of Freeze Wall dewatering
abandoned the similar case history approach and chose an alternate
solution. The alternate solution was presented in an enclosure to
the January 6, 1982 letter. It involves a proposal to eliminate the
inducement of any stresses to the conduits and piping because of
heaving by excavating the soil directly beneath affected utilities

within the projected area of influence of the Freeze Wall before

ground freezing actually begins.

Figure 1 (Attachment 6), provided in the January 6, 1982 report,
identifies three areas of concern where the proposed Freeze Wall
‘ alignment will intersect seismic Category 1 utilities. Figures 6

and 7 (Attachments 7 and 8) provide more details on one of these
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Freeze Wall crossings and illustrate the proposed limits of

excavation beneath the affected utilities within the crib enclosure.

The Staff concurs with the Applicant that this proposed solution
will eliminate the effect of grourd heaving on involved utilities.
The Staff also notes that the excavation of soil above the piping
will lessen the weight of surcharge and its beneficial effect in
resisting ground heave. Because of the excavation and removal of
surcharge, some additional heaving could occur, but would not reach
the exposed piping. It will be several menth: before recompression
is completed, and longterm foundation support for the piping is
assured. The Applicant has committed to demonstrate to the Staff's
satisfaction that recompression of the foundation soils beneath the

piping has been completed before backfilling the excavation.

What monitoring of underground pipe settlement has been proposed by
the Applicant for the years of plant operation?

In the Applicant's December 15, 1981 report to the NRC on

underground piping, the following monitoring program was proposed:

(a) Monitor the Service Water System piping at the terminal ends
before the first anchor point of each pipe as it enters the
building. This monitoring would establish the differential
settlement between the pipe anchor and a point on the piping as

the piping enters the structure.



(b)

(c)

(d)

.

Monitoring frequency vould be at a 90-day interval for the
first 5 years of plant operation and then on a yearly basis for

the remainder of the plant's operating life,

Requirements to be stipulated in a technical specification
would require a report to the NRC by the Applicant if the
observed settlement reached 75 percent of the maximum allowable
limit. The maximum allowable settlement 1imit would be
established by calculating the amount of differential
settiement which would result were pipe stresses to reach ASME

I11 code criteria for nonrepeated anchor movements (3 Sc).

If 75 percent of the calculated maximum allowable settlement
Timit was reached, the Applicant would decrease the monitoring
frequency from the 90-day interval to 30 days. Applicant would

then rurther assess the settlement rate and severity,

Q.12 Does the Staff concur with the Applicant's proposed settlement
monitcring plan?

A.12 No.

In addition to the above monitoring plan proposed by the

Applicant, the Staff will require the following:

(a)

Additional settlement markers that are attached to the
underground piping at locations away from structures and in the
plant fill itself. The locations considered for additional

markers should include areas where maximum future differential



(b)

1.

settiements are estimated following an evaluation of the soil
profiles wnich are being developed, as discussed in response to
Q.5. Additional settlement markers should also be installed at
strategic locations along the piping to verify the accuracy and
functioning of the proposed vibrating wire strain gages which

are to be installed to monitor changes in pipe ovality.

A provision in the Technical Specifications requiring shutdown
of the plant if the maximum allowable settleme~t limit is

reached.

Q.13 What summary of conclusions can the Staff make following its

engineering evaluation of the December 15, 1981 Report provided by
Consumers on the analysis of buried piping for the Midland Plant,
Units 1 and 2?

A.13 The Staff 1ists the fcllowing conclusions:

Based on the results of profiling completed on seismic Category
I underground piping, maximum settlements of piping ranging
from 4 to 14 inches may have occurred.

Three inches is a conservative upper bound 1imit of maximum
future settlement beneath underground piping in the plant fill
away from completed structures, provided no additional Toading
is placed over the piping.

The disconnecting, rebedding and reconnecting operations which
the Applicant has completed on three Service Water Lines which

have settled (8"-1HBC-81, 8"-1HBC-82, 10"-0HBC-28) is a
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positive action for relieving settlement induced stresses.
However, smaller amounts of future settlement may occur and
again induce stresses in the pipe. This problem is being
addressed by attempting to resolve differences in acceptable
monitoring programs during plant operation.

4. The Applicant's proposed solution for avoiding potential
adverse effects on underground utilities due to ground heaving
above the proposed Freeze Wall is acceptable.

5. Soil profiles utilizing existing subsurface information need to
be developed and evaluated in conjunction with measured pipe
deflection profiles in order to permit assessment of future
settlement effects.

6. Resolution of safety review issues remains outstanding
regarding selection of appropriate scil design properties to be
used in the seismic analysis of underground piping and in the

establishment of an acceptable settlement monitoring program,

In addition to the unresolved safety review issues which are
identified in the response to Q.13, are there any other outstanding
issues requiring resolution between the Applicant and the Staff with
respect to underground piping?

Yes. In Attachment 4 to the testimony of Hari Narain Singh,
presented to this Board on August 7, 1981 (following transcript

page 3488), a concern was expressed concerning the minimum
rattlespace available at locations of penetration where seismic
Category I piping enters into the various structures. This concern

is expressed on page 12 of Attachment 4, Paragraphs (d)(1) and (2).
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The Applicant has not yet responded to this safety review concern

and it remains an outstanding issue.

Does the Staff have concern for the foundation stability of the four
Category I steel Diesel Fuel Qi) Storage Tanks which are buried in
the plant fill south of the Diesel Generator Building?

No. The Applicant has demonstrated that the foundations of the
Diesel Fuel 0i1 Storage Tanks are stable, and that settlements have
been small and insignificant. The largest settlement measured to
date following filling of the tanks and surcharging their

foundations is 0.25."

A concern previously identified in the testimony of H. Singh on
August 7, 1981 (following transcript page 3488, see Attachment 4 to
that testimony, at 11) concerning the densification of a thin, loose
sand layer under dynamic loading has been resolved. The Applicant
has provided the results of a settlement estimate for this loose
layer which indicates that the predicted settlement under dynamic
loading is small, on the order of 0.04". The Staff and the Corpse~
concur with the Applicant that this magnitude of settlement will not

cause any difficulty during the years of planned operation.
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PROFESSIONAL QUALIFICATIONS AND EXPERIENCE

NAME : Joseph D. Kane
ADDRESS: 7421 Miller Fall Road
Derwood, MD 20855
EDUCATION: B.S. Civil Engineering 1961

Villanova University

M.S. Civil Engineering 1973
Villanova University

Post-degrea studies, Soils and Foundation Engineering
University of California 1972
University of Maryland 1978

PROFESSIONAL REGISTRATION:

Registered Professional Engineer (1966) - Pennsylvania 12032E
PROFESSIONAL SOCIETY:

American Society of Civil Engineers
EMPLOYMENT POSITIONS:

February 1980 - Present Principal Geotechnical Engineer
U.S. Nuclear Reguiatory Commission

May 1977 - February 1980 Geotechnical Engineer
U.S. Nuclear Regulatory Cannissjgn
‘ » .

October 1975 - May 1977 Soils Engineer
U.S. Nuclear Regulatory Commission

August 1973 - October 1975 Supervisory Civil Engineer
Chief, Soils Design Section
U.S. Army Corps of Engineers
Philadelphia District

January 1963 - August 1973 Civil Engineer
Soils Design Section
U.S. Army Corps of Engineers
Philadelphia District

January 1962 - January 1963 Design Engineer
McCormick - Taylor Associates
Philadelphia, Pa.
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and Experience

Joseph D. Kane

PROFESSIONAL EXPERIENCE SUMMARY:

1975 to Present

1963 to 1975

in NRC Division of Engineering, Geotechnical Engineering
Section, Mr. Kane has specialized in soil mechanics and
foundation engineering. Experiences in this position
have included the following:

a. Evaluation of the foundation adequacy of proposed
sites for nuclear facilities with respect to design
and operational safety. This work has included
evaluation of geotechnical, soils and rock mechanics,
foundation and earthquake engineering related aspects.
The results of this review effort are summarized in a
safety evaluation report for each of the proposed
facilities which have included nuclear power plants,
nuclear fuel reprocessing plants and uranium mill
tailings waste systems.

b. Serving as a technical adviser for soil and foundation
engineering related aspects in the development of
requlatory guides, acceptance and performance criteria
that are intended ‘o assure construction and
operational safety of nuclear facilities.

c. Serving as a technical representative for the Office
of Nuclear Reactor Regulation on the NRC Advisory
Group concerned with federal dam safety.

d. Serving as an instructor for the Office of State
Programs in the training of state personnel who
are responsible for construction and operational
inspections of uranium mill tailings embankment
retention systems.

During this period Mr. Kane was employed with the U.S.
Army Corps of Engineers, Philadelphia District and
attained the position, Chief, Soils Design Section,
Foundations and Materials Branch, in 1973. Professional
experiences with the Corps of Engineers have included
the following:

a. The embankment and foundation design of four large
multi-purpose earth and rockfill dams with appurtenant
structures (spillways, 'nlet and outlet structures,
control towers, flood protection facilities, etc.).
Responsibilities ranged from the initial planning of
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final preparation of
specifications. This work
‘ C planni and evaluation of laboratory
testing programs, studies on slope stability,
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SEISMIC CAT:=GCRY I LINES TO BE ADDRESSED

Service "ater System (SWS)

8"-1HbBL-310
8"-2KacC-81
8"-1HBC-81
8"-2HBC-310
8"-1HBC-311
8"-2HBC-82
8"-1HBC-82
8"-2HBC-311
10"-0OHBC-27
10"-OHBC-28

26"-OHBC-53
26"-CHBC-54
26" -0OHBC~55
26" -0OHBC-56
26"-OHBC-15
26"-OHBC-16
26"-QHBC-19
26"-0HBC-20
36"-CHBC-15
36"-CHBC-16
36"-0OHBC-19
36"-0OHBC-20

Diesel Fuel 0Oil Lines (Fuel 0il)

1-1/2"-1H4BC-3
1-1/2"-1HBC-4
1-1/2"-25BC-3
l1-1/2%-2HBC-4

Borated Water Storage

18"-1HBC-1
18"-1HBC-2
18"-2HBC-1
18"-2HBC-2

TABLE I-1

2"-1HBC-497
2"-1HBC-498
2" -2HBC-497
2"-2HBC-498

Tank (BWST)

12/10/81
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CONSUMERS POWER COMPANY
MIDLAND PLANT UNITS 1 & 2

S—

Diesel Generator Building

Surveyed Pipeline Profiles




ulus
Shear wave velocity
Compression wave velocity
Surface wave velocity
Maximum particle velocity
Maximum particle :zcceleration
Maximum soi1l strain
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UNITED STATES OF AMERICA
HUCLEAR REGULATORY COMitISSIOH

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of
CONSUMERS POWER COIPANY

(Midl ~d Plant, Units 1 and 2)
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50-330 O & OL

CERTIFICATE OF SFRVICE
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‘R, BLUME:
Q Hood, are you one of the authors of the

document entitled "Testimony of W. P, Chen and Darl Hood

Staff Regarding Underground Seismic Category I

~
~

And do you have any additions, corrections or
deletions to the part of the testimony for which you are
responsible?

A (WITNESS HOOD) No, I have none,

Dr. Chen, are you one of the co-authors of the
testimony of W. P. Chen and Darl Hood for the NRC Staff
Regarding Underground Siesmic Category I Piping?

A (WITNESS CHEN) Yes, I am,
Q And do you have any additions, corrections or
deletions to that document?

A

y, starting on Page 3, the

e ' p C page, these should read

instead of y 6 it should be ' 10 feet."
n the first line, the

'Current"” and replace that

profile data accurate to plus or

cl

ALDERSON REPORTING COMPANY, INC
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That sam line, replace the word "Average" with
. 'Range from." At the end of that sentence indicate the
Footnote 1, The Foocrnote 1 should read: "The line which

L B

feet below the design elevation has been

554-2345

And continuing with this same item, in

My2

second sentence, strike the word "Current"“

20024 |

it with "0ld profile data indicate that" --

L

D

the first word in that sentence should also

FON

In the second to the last line of hat same

word "Profile" should be replaced with

WASHING

to within plus or minus one-sixteenth of an

JUDGE DECKER 1 d understand the first word.

Did you say

P2
I

W

S W

the second em . bercentage’

} 3 » LU o ™
noula ( t maximum

WO TTH STREET

Beginning with wha
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the words "26-inch" should be inserted between "the and
"36" in the second line,.

JUDGE COWAN: Maybe you'd better read those

WITNESS CHEN: "A current maximum ovality
line inspected is nearly 3 percent for the 26 and 36
inch piping.”
a second footnote that should
the end of that sentence. The Footnote 2
s follows: "Ovality measurements are available only

36-inch seismic Category I lines.”

ALDERSON REPORTING COMPANY, INC
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In Item 5 third line, where it says, "Accept

inch OHBC-81, "the" should be replaced with

, Item 10, "SWS" should be replaced

following should be added to the end

5

02) 554 234!

of that sentence: "From the end of that tank to the

dike,

MR. BLUME:

024

"o

Q So that Item should read: The l1l8-inch

D.C

nny e

diameter BWS piping is to be rebedded from the tanks to

the dike"?

WASHINGTON

(WITNESS CHEN) That is correct. On Page 7,
the second line, the word "measurements" should be
the second to the - line of the first

be two ] ! ' non-symmetric

Z
~
2
o~
e
s
™
~

On Page 8, the rom the bottom of

SW

~he pac where it says "Several types of analyses are
generally used," that sho i 1: "Several types of

analyses were used,. sel d to the last line there

300 TTH STREE

should b period 1 1 after the word "sa2ttlement”
and the new paragraph there.

Pa -=- no, I L1l withdraw that one.
0, Roman IIl ! 1 ] hould

be deleted.

Where 1s that?

ALDERSON REPORTING COMPANY, INC
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WITNESS CHEN: The title. A and B of that same
item should be deleted and C should be A.

On Page 11, the second paragraph, it should
read: "Based on the data, some of which are" -- so the
words "Some of which are" should have been inserted between.
"data" and "shown."

On the second line of that same paragraph the
"One and a half" should read "two."

The second to the last line of that same para-
graph, the "two" should be "one and a half."

On Page 12, Item 3, the last line of that item,
the words "yet to be" should be deleted and "been" inserted;
CHAIRMAN BECHHOEFER: W.at is inserted?

WITNESS CHEN: It should read "Have been
considered."

And at the end of that sentence, the words
"And are under review" should be added.

CHAIRMAN BECHHOEFER: How does that read then?

WITNESS CHEN: "The effects of future settlement
over the life of the plant on degradation, existing
clearance and movement on the s2ismic loads have been
considered and are under review. They have been considered
by the Applicant."

CHAIRMAN BECHHOEFER: Oh, "have been considered

ALDERSON REPORTING COMPANY, INC.
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by the Applicant"?

WITNESS CHEN: I think for clarity we should add--
what I would like to add is "by the Applicant."

For further clarity, "are under review by the Staff."

The second to the last line on that page between
"furthermore and potential," the words "conclusions
regarding"” should be inserted.

And on Page 13, the words following "Building"”
to "negligible" in that first sentence should be deleted
and they should be replaced with "are subject to results
obtained from the dewatering and recharged tests currently

in progress."

ALDERSON REPORTING COMPANY, INC.
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MR. WILLIAMS: Excuse me, could the witness

indicate again where that correction is being made?

A (WITNESS CHEN) Okay. Starting on page 12,

on the bottom of page 12, that sentence should read:

do.

"Furthermore, conclusions regarding potential
hazards resulting in flooding due to a failure in
the circulating water discharge piping near the
diesel generator building are subject to results
obtained from the dewatering and recharged tests
currently in progress."

BY MR. BLUME:

Q Do you have any further additions, Dr. Chen?
A (WITNESS CHEN) Yes, I am not done. Yes, I

In Item 1 on that page, second to the last line of

that item rhould be deleted and replaced with are. And

the word on the last line of that item should be deleted,

a new sentence added. It says, "Maximum ovality of these |

lines 1is less than 5 percent.”

Attachment 1. 1It's not so identified. Under "Experience,"

JUDGE COWAN: What was it that you eliminated?
WITNESS CHEN: The words after --

JUDGE COWAN: ‘he word after pigged.

WITNESS CHEN: Pigged.

In Attachment 1 -- the resume there should be

, between 1960 and 1962 =--

ALDERSON REPORTING COMPANY, INC.
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JUDGE HARBOUR: Is this to be added?

WITNESS CHEN: Yes, there is a problem -- let's

see, under "Experience" because I think the typing is not

quite correct there. But over and above that, I am
requesting that the following be added: Between 1960
and 1962 Quebec- North Shore and Labrador Railway. This
Should be underlined. My duties there were a soils
inspector and division soils engineer for railway con-
struction.

One other item should also be added where it
says "Membership."

CHAIRMAN BECHHOEFER: Where?

WITNESS CHEN: Membership.

JUDGE HARBOUR: At the bottom of the page.

WITNESS CHEN: Yes. This is ASME Solar Pressuré

Vessel Code CivdlsSstandards Committee.
JUDGE HARBOUR: Which standards?
WITNESS CHEN: Solar. And the committee, the
Power Subcommittee, the working group on elevated tem-
perature design membership.
BY MR. BLUME:
Q Does that conclude the corrections to your
testimony, Dr. Chen?
A (WITNESS CHEN) Except for the obvious typing

error saying "Experience" in Attachment 1. Do you want

ALDERSON REPORTING COMPANY, INC.
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me to address that?

CHATRMAN BECHHOEFER: We now have experience
from 1960 through '62 and nothing up to '65. There is
a question what that next one applies to, probably what
is typed there. You are missing some years.

MR. BLUME: I don't think it is necessary,
unless the witness wants to amend that.

WITNESS CHEN: No, what I was getting at 1is
the 1965 to 1971 is on the same line with "Experience."

Assignment to Fraser University in Canada should all be

indented I guess to be, you know, on the same column with

the basic technology.

BY MR. BLUME: That being done, do you have
any further questions, Dr. Chen?
A (WITNESS CHEN) No, I don't.
Q Now, Dr. Chen and Mr. Hood, is the testimony
of W. P. Chen and Darl Hood for the NRC Staff regarding
underground seismic Category I piping true and correct

to the best of your knowledge?

A (WITNESS HOOD) it iR
A (WITNESS CHEN) It 18,
MR. BLUME: Mr. Chairman, I offer into evidence

the testimony of W. P. Chen and Darl Hood for the NRC
Statf regarding underground seismic Category I piping

and ask that it be bound into the record as if read.

ALDERSON REPORTING COMPANY. INC.



14-3,pj4

20024 (202) 554 2345

WASHINGTON, D.C

300 TTH STREET, SW. , REPORTERS BUILDING,

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

= m

= T

762

MR. WILLIAMS: No objection.
CHAAIRMAN BECHHOEFER: Without objection, that

testimony will be admitted in evidence and bound into

the record as if read.
MR. BLUME: Thank you.

(The prepared testimony of W. P. Chen and Darl

Hood follows:)

ALDERSON REPORTING COMPANY, INC.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

CONSUMERS POWER COMPANY Docket Nos. 50-329 OM & OL

50-330 OM & OL

Nt Nt S s st it

(Midland Plant Units 1 and 2)

TESTIMONY OF W. P. CHEN & DARL HOOD
FOR THE NRC STAFF REGARDING
UNDERGROUND SEISMIC CATEGORY I PIPING

My name is Wellington Paul Chen. I am manager of the Stress
Analysis Unit of the Systems Engineering Department of the Energy
Technoiogy Engineering Center (ETEC). ETEC is a U. S. Department of
Energy (DOE) laboratory which is operated by the Energy Systems Group
(ESG) of Rockwell International (RI).

A resume of my professional qualifications is attached hereto
(Attachment 1).

I have served since September 1979 as Principal Investigator of the
Mechanical Engineering Case Reviews III contract between the U.S. Nuclear
Regulatory Commission (NRC) and ETEC. In addition to, and as a result
of, serving as Principal Investigator of this contract, | have been
directly involved since January 1980 in the technical reviews of the
effects of soil settlement on the underground, seismic Category I piping
at the Midland Plant, Units 1 and 2, as requested by the Mechanical
Engineering Branch (MEB) of the NRC. In particular my review has been
restricted to the adequacy from a mechanical engineering perspective of

the Consumers Power Company (CPC) responses to Questions 16 through 20 of
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“Responses to NRC Requests Regarding Plant Fill" (10 CFR 50.54(f)
Request) and related materials, as requested by the MEB.

My name is Darl Hood. I am 2 Senior Project Manager in the Division
of Licensing, Office of Nuclear Reactor Regulation, U.S. Nuclear
Regulatory Commission. I am the Project Manzger for the Midland Plant
application for operating licenses. I have served in that position since
August 29, 1977, when the application for operating licenses was tendered
to the NRC for acceptance review. My responsibilities include management
of the Staff's environmental and radiological safety reviews. I am
responsible for that part of this testimony describing the function of
the service water system.

The purpose of this testimony is to provide technical support for
the NRC Staff on (1) the soils settlement problem as delineated above,
and (2) Stamiris Contention Numbers 4A(4) and 4C(f), and Warren
Contention Number 3, as they relate to underground seismic Category 1
piping.

The seismic Category I piping to be addressed is founded in the
plant fill area and identified in the response to Question 17 of the
10 CFR 50.54(f) Request, and includes piping for the service water system
(SWS), borated water system (BWS), and emergency diesel fuel system
(EDFS). The nominal pipe size for these 1ines vary between 8 inches to 36
inches (SWS), 18 inches (BWS), and 1-1/2 to 2 inches (EDFS),

respectively.l/

1/ Some, but only a small portion of non-seismic Category I lines
affected by soils settlement are identified in the responses to
Questions 13 and 19 of the 10 CFR 50.54(f) Request. The nominal
outside diameter for these lines vary between 3 inches and 96
inches.
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The 26 and 36 inch diameter pipes consist of ASTM A-155, Class 2 Grade
KC-70 carbon steel while the 8 and 10 inch diameter pipes are ASTM A-106
Grade B carbon steel, and both types are constructed in accordance with
the requirements of the ASME B&PVC Section III, Class 3. Depth of cover
for these lines varies between approximately 6 feet for the 8 to 36 inch
Tines, and 2 feet for the 1-1/2 to 2 inch lines.

The service water system, of which the Service Water System piping
is @ pert, is a shared system for both Midland Unit 1 and Midland Unit 2.
It consists of two redundant Essential Service Water trains and two
turbine building service water trains. In addition to providing treated
cooling water for various components during normal plant operations, the
system also provides cooling water to engineered safety features
equipment, and provides a backup water supply for several safety-related
systems during a design basis accident. Each Essential Service Water
train serves half the safety-related cooling components of both Midland
units,

The Essential Service Water trains are designed to provide a cooling
water supply for the Containment Recirculating Air Cooling Units, which
act to remove energy from the containment after a steam line break
accident or loss-of-coolant accident. A nortion of the Service Water
System is designed to provide cooling water supply for the Diesel
Generator Coolers to permit continuous operation of Emergency Diesel

Generators at required power during design basis accident conditions.
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The Essential Service Water train is designed to provide the supply of
cooling water for the safeguard chillers which maintain air temperature
of the control room, switchgear rooms, battery rcoms, and engineered
safety features equipment rooms below the room design ambient air
temperature during operation under accident conditions. The Essential
Service Water train is designed to provide the supply of cooling water to
heat exchangers of the component cooling water systems which, in turn,
provides cooling water to engineered safety features systems during a
loss-of-coolant accident. The component cooling water system thus
provides cooling water for removal of heat from the decay heat removal
heat exchanger, decay heat removal pump seal coolers, reactor building
spray pump coolers, reactor coolant pump seal coolers and makeup lube 0il
coolers. The Service Water System, operating in conjunction with the
Decay Heat Removal System and the Component Cooling Water System,
provides a means to cool the reactor core and reactor coolant systems
following shutdown. The Essential Service Water train provides alternate
water supplies to the Auxiliary Feedwater Pumps, Spent Fuel Pool, and the
pressurized water storage tank of the Containment Penetration
pressurization System.

The Borated Hater System is described in the testimony of Hood,
Singh and Kane offered for this hearing session.

The function of the Emergency Diesel Fuel System is of course to
supply fuel to the onsite Diesel Generators in case of loss of offsite
power.

The current condition of the piping is described in data supplied in

(1) responses to Questions 17, 19, 34 and 45 of the 10 CFR 50.54(f)
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Request, and (2) various reports and meeting handouts. These data
indicate that:

1. Current invert elevations for lines profiled average 0.2 feet
above to 1.8 feet below the design elevations. The current elevations
are predominantly below the design elevations, and the difference between
these elevations is variable both for given 1ines and from line to line.
A1l of the 26 inch and 36 inch diameter seismic Category 1 piping has
been profiled to indicate the present condition of the pipe due to soil
settlement.

2. Current percentage ovality for lines inspected is nearly 2
percent for the 26 inch piping, nearly 3 percent for the 36 inch piping.

3. Profile data indicate that differences in invert-inside diameter
profiles of up to 1/4 inch exist within 2 inches of either side of weld
Joints in the profiled 26 inch and 36 inch piping.

4. Current rattlespace annulus dimensions vary considerably from
the design dimensions,

5. A1l of the 8 and 10 inch seismic Category I SWS piping in the
vicinity of the Diesel generator building has been or will be rebedded,
except the 8"-2HBC-81, 8"-2HBC-82, 8"-1HBC-310, and 8"-1HBC-311. Each of
these lines is approximatly 30 feet long.

6. Diameter verification pigging operations conducted on the four 8
inch SWS lines mentioned in (5) above indicated that the inside diameters
are greater than 7.781 inches, and no obstructions are present.

7. Local kinkirg i.e., discontinuity in the slope of the pipes, at
weld joints is apparent in the profiled 26 and 36 inch diameter SWS

piping.
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piping during placement of the fill material at the sides of the pipe,
the current ovality measurements cannot be due solely to longitudinal
bending of the pipe. Furthermore, the allowab.e manufacturing ovality
tolerance is one percent for 26 and 36 inch ASTM A-155 straight pipe.

3. Although the apparent 1/4 inch weld mismatch of Item 3 exceeds
the +5/32 inch local and +3/32 inch overall mismatch allowed in
fabrication and installation of the piping, it is not known how much of
this apparent mismatch is due to nonsymetric weld shrinkage and the
tolerance in profile measurement.

In view of the above described condition of the seismic Category I
piping, the Staff believes that *he following criteria are necessary to
assess the structural adequacy of the piping for its intended function
over the life of the Midland plant:

1. Strength Criteria: These criteria are intended to assure the

strength of overall cross-sections of the piping to resist the forces and
moments due to all loads imposed upon the piping over the life of the
plant. These loads include, pressure, thermal expansion, over burden and
traffic, soils settlement and seismic loads.

2. Buckling Criteria: These criteria are intended to guard against

Tocal buckling (which could lead to cracking of the piping) and gross
collapse (which could lead to loss of function of the piping).

3. Minimum Rattlespace Criteria: These criteria are intended to

assure that both local and gross overstressing of the piping and gross
overstressing or distortion of piping components or attached equipment

does not occur due to loads to be imposed during the 1ife of the plant.
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4. Nozzle and Other Interface Loads Criteria: These criteria are

intended to provide assurance that the structural adeguacy or functional
irtegrity of attached components (e.g., pumps, valves, vessels, supports,
etc.) associated with the seismic Category I piping will not be
compromised over the 1ife of the plant.

5. Criteria for Effects of non-Category I Piping: Since both

seismic Category 1 and non-Category I piping are founded in the plant
fill, these criteria would ensure that failures of non-Category I piping
have no detrimental effects on Category I piping.

The above criteria have been discussed with the Applicant:

1. Strength Criteria: The applicant had proposed the 3.0Sc

criterion of sub paragraph ND-3652.3(b) of the ASME B&PVC Section III,
Class 3 for bending stresses due to soil settlement. This criterion
applies to "any single nonrepeated anchor movement (e.g., predicted
building settlement)." The Staff would accept this criterion for
application to soils settlement bending stresses.

Difficulties have been encountered, however, in verifying compliance
with this criterion due to uncertainties regarding the maximum stresses
in the piping over the 1ife of the plant. These uncertainties relate to
methodology of analyses for the current piping conf.gurations and changes
in those configurations due to additional settlements anticipated over
the 1ife of the plant. Several types of analyses are generally used to
deacl with the difficulties of verification. They are based upon the
assumption that deviations in current invert elevations from design
elevations are due solely to soils settlement, simple elastic analyses,

which utilize displacements corresponding to the profile data as inputs,
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interpretation of the findings. The 26 inch diameter piping is
acceptable with respect to buckling. In addition, the effects of future
settlements and seismic loadings anticipated over the life of the plant
are still under evaluation.

Buckling criteria for piping less than 26 inches in diameter are still
under review, but Staff believes that a minimum of at least four percent
is acceptable.

CPC has proposed a pipe ovalization monitoring program for the 26
and 36 inch diameter SWS piping over the 1ife of the plant. This program
addresses the functional capability of the piping only and is still under
review. Final recommendations regarding acceptability will be made
pending completion of this review.

3. Minimum Rattlespace Criteria

These criteria are still under review. The effects of future
settlement over the life of the plant on the degradation of existing
clearance and movements under seismic loads have yet to be considered.

4, Nozzle and Other Interface Loads Criteria

The status of these criteria are the same as that for the minimum
rattlespace criteria.

5. Criteria for the Effects of Non-Category I Piping

The effects of breaks in non-seismic Category I on Category I piping
where the former lies beneath the latter have been evaluated and found to
be acceptable. Those evaluations were based on the worst-case condition
of a washout extending to the surface. Furthermore, potential hzzards

resulting in flooding due to a failure in the circulating water discharge
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piping near the Diesel Generator Building have been evaluated and have
been shown to be negligible.

Response To The Stamiris And Warren Contentions:

1) Stamiris Contention 4A(4). The effects on seismic Category I

piping of completed or proposed remedial actions by CPC are still under
evaluation. In particular, the EDFS and SWS piping in the vicinity of
the Diesel Generator Building are still under review. However, since the
EDFS piping was constructed after the surcharge program and most of the 8
and 10 inch diameter SWS piping has been or is going to be rebedded, the
effects of completed remedial actions is negligible except for those 8
inch lines which have been pigged and were discussed above.

2) Stamiris Contention 4C(f). The concerns regarding differential
soil settlement and seismic effects on seismic Category I piping are
currently being investigated.

3. Warren Contention 3. The surcharge program did not affect the
seismic Category I EDFS lines since those lines were constructed after

the program,

CONCLUSICNS

On the basis of the above, no conclusions regarding the adequacy of
the seismic Category I piping over the 1ife of the plant can be reached
at this time. Areas where additional data are required or ongoing
reviews are in progress have been identified. Final conclusions will be
made pending satisfactory disposition of all ongoing and/or additional

reviews.
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MR. BLUME: We have some further direct testimony),
Mr. Chairman. |
BY MR. BLUME:

Q Mr. Kane, were you here during Mr. Meisenheimer's
testimory regarding straining gauges today?

A (WITNESS KANE) Yes, I was.

Q And are you in agreement with his statements E
regarding the use of strain gauges and the objectives for |
a settlement monitoring program regarding underground
piping at the Midland plant?

A (WITNESS KANE) There are actually two items '
there, one is with regard to the strain gauge and the other
is with regards to his statements on the settlement
monitoring program. My personal experience with the

strain gauge is not extensive.

For the lack of that, I have attempted to contact

|
|

people with more significant experience than I have had,
and I have learned that there are problems with the strain
gauges and their reliability. It has been indicated that
the best strain gauge that is available today are the

ones that are being proposed by the applicant. But

there is some question on the life of their expectant --
in giving reliable information. There is some concern

on the Staff whether these gauges will be available

for the 40-year plant operation. We hope to be able to

ALDERSON REPORTING COMPANY, INC.



14-4rt2 i 7764

| | work ocut an understanding and a commitment with the
. 2 | applicant to require the placement of these gauges as

3 the behavior during plant life operation indicates the need

' 4 for it.

§ 5 j With regards to the other issue about the

g 6 E settlement monitoring program, I am in agreement with

% 7 § what was indicated by Mr., Meisenheimer, except for one

2 ‘

§ 8 i additional clarification, and, that is in our discussions

E 9 ﬁ we talked about also putting settlement monitoring

§ 10 ; instruments at locations where we felt we had the potential;
g 1 ﬁ for the largest differential settlement, and that would

12 | be based on evaluation of the soil profiles and our
13 understanding of the structures in conduits that are

14  along the alignments of these pipelines. They were the
15 i only additions that I wished to make to what I had heard.
16 | Q Mr. Hood, were you here during the testimony

17 | of Mr. Lewis today regarding the Applicant's plans to

18 ' replace the present 36-inch service water system pipes

19 | with new pipes?

300 TTH STREET, SW. , REPORTERS BUILDING,

20 | A (WITNESS HOOD) I was.

21 Q And has the Staff reached its position at this
22 time as to the adequacy of the plan to replace these

23 36-inch pipes?

24 A (WITNESS HOOD) ©No, it has not. The Staff

25 heard for the first time Friday of last week, near the

ALDERSON REPORTING COMPANY, INC.
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close of business, I believe sometime between 2:00 and
3:00 o'clock, this plan, heard it verbally from Mr. Jim
Rooney. It was a very brief description of the plan.
There simply has not been time for the staff to evaluate
the proposal.

As you know, Monday was a nholiday spent in
transit by the staff, We have had all but one to two hoursj
to evaluate the presentation, We have had nothing in
writing from the applicant regarding the proposal between
the initial proposal and the proposal we heard today.
There is potential for some variation.

Q Dr. Chen, directing your attention to Page 10
of the testmony of Mr. Landers, Mr. Lewis and Mr.
Meisenheimer rearding underground piping and tanks,
there is a statement in the second paragraph on that
page that "The maximum differential settlement along the
longitudinal axis of buried utilities is anticipated
to occur at anchor points which may be at or near
building entry."

Do you agree with that statement?

A (WITNESS CHEN) No, I don't. The maximum
differential settlements do not necessarily occur only
at the anchor points. They could occur somewhere along
its length, the length of what is buried piping or what-

ever it is, duct bank, because of variability of soil

ALDERSON REPORTING COMPANY. INC.



2) 554 2345

"1

20024 (2

(AN

WASHINGTON

Z
=
1,
o
~

S W

ITH STREE']

Jin)

that are there,
Q Now, directing you to Page 3 ' Applicant'

testimony on : und iping, at the top of that page

it is said: ’ ! been conservatively assumed that

all deviations m design location are due to settlement
Do you agree that that is a conservative

assumption?

A ' IES -HEN) It is not necessarily conserva-
tive to assume *that all the deviations are due
settlement. The most conservative assumptions

assumes that -- is one which would give
differential settlement along the line.
iow does that « fer from what is stated in
licant's testimony?
(WITNESS CHEN) Because it's possible that
change in slope, okay, or a kink initially,
2=-inch installation tolerance,

stresses,

ALDERSON REPORTING COMPANY, INC
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stresses, Q So are you saying that it would be more conser-
‘ vative to assume that the pipe started out at 2 inches above
design elevation?
' A (WITNESS J No, I'm not saying that.

Directing your attention to Page 21 of the

M5

554

Applicant's testimony on underground piping, the first

)
-

(1)

sentence in Section 3.5 states: "The data exhibited in

»

20024 (.

Table UP-Z2 and plotted in Figure UP-8A show considerable

|

scatter."”

D

A ’ HEN -hink there is an inconsistency

rsus ovality data and

WASHINGTON

that's R/T versus strain

In other words, the h data exhibited in Table

Z
-
2
~
-
=

S W

testimony in the f£i I ' f that paragraph,

that "Ovalization of less than 5 percent are o

OO TTH STREE

concern.,
Do you agree

(WITNESS CHE

-~ aviLo

counsel should read the

testimony --

ALDERSON REPORTING COMPANY, INC
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CHAIRMAN BECHHOEFER: Are you amplying that
when taken in context, you do not agree with it? You said
by itself you agree,.
CHEN: Well, I am not sure that this
percent criterion could be applied to
Midland considering the
This 5 percent
compacted soils and fairly
B
atten
Applicant's imony underg
in the third sentence of the last paragrapia on
"That author recorded longitudinal
cimens 1 to 4)
percent, which

t ovalities of

comments on that statement?

I believe that the

to ovalities was

strains we are talking about

believe tnhnat the

ALDERSON REPORTING COMPANY, INC.
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conversion is appropriate. The Applicant has proposed that
the conversion of strain data to ovality data be based
also on the results of this figure and I do not believe
that that is correct because again the analysis on which
this figure is based is based on an elastic material
and, because of the strains that we are talking about, this
curve is inapplicable.

Q Is it your testimony, Dr. Chen, that there is
no method available to convert strain to ovality?

MR, WILLIAMS: Objection. I think that goes
a little bit too far in leading the witness. The witness
has not testifi2d to date that there is ne such method.
If he wants to ask him if there is any, he can ask him
thet. But he should not testify in his place.

MR. BLUME: I am not zcure I see the difference

£ the question, but I will ask him is there a way to

convert strains to ovality if that meets with counsel's
objection?

MR, WILLIAMS: Yes, it does.

A (WITNESS CHEN) I think there is another way to
convert from strains to ovality. This method I think would
be used on the available experimentaf data at this point.

BY MR. BLUME:
Q And do you have =--

JUDGE DECKER: Excuse me. Was that guestion and

ALDERSON REPORTING COMPANY, INC.
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inelastic area or was it limited only to elastic deformat-
ions?

MR. BLUKE: The guestion was not limited, Judge
Decker, to either elastic or inelastic.

JUDGE DECKER: All right.

WITNESS CHEN: Maybe I should clarify my answer. E

My answer is in response to the case where we
do have inelastic behavior. 1In the case of elastic
behavior only, these curves would be appropriate.

JUDGE HARBOUR: Excuse me, just a clarification,
because it seemed to me that these sente:ces or guestions
have proceeded one upon the other in the range of .31
percent to .68 percent strains.

Did your response refer just to this test of
specimens of 48-inch diameter pipe or were you speaking
more generally?

WITNESS CHEN: I was speaking more generally.

JUDGE HARPER: And you are saying that all of
these tests within the range or, excuse me, I will ask
the guestion, are you saying that all of these tests
within the range of .31 percent to .68 percent are outside
the elastic range?

WITNESS CHEN: Not necessarily all of these,

I think, but at least the .68 is.

ALDERSON REPORTING COMPANY, INC.
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JUDGE HARBOUR: Thank you.
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BY MR. BLUME:

Q Dr. Chen, do you believe that strain can be
accurately converted to ovality for purposes of monitor-
ing the piping at the Midland Plant?

A (WITNESS CHEN) 1In reviewing the available
data in some of the tests that were run, only ovality
was measured. In other tests only strains were measured.
In some tests, both were measured.

I think that the criteria can be éxpressed
either in terms of strains or ovality, and I believe that
you can come up with some kind of conversation based
upon the test data available.

JUDGE HARBOUR: And now you are speaking to
include the inelastic range here?

WITNESS CHEN: That is correct. In particular
I am talking about the tests which are reported in Figure
UP-8A in the testimony.

BY MR. BLUME:

Q Dr. Chen, directing your attention to page 23
of the Applicant's testimony on the underaround piping
in the next-to-the-last paragraph on that page, it is
said that, "Collapse is a yield strength phenomenon."

Do you agree that collapse is a yield strength
phenonenan?

A (WITNESS CHEN) I believe that collapse is

ALDERSON REPORTING COMPANY, INC.
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not only a yield strength phenonemon, but is also a geo~-
metric phenonemon and that it depends on the D/T ratio
of the pipe for the cylinder and consideration. I think
that any conclusions which are drawn solely on this one
consideration, this is that collapse is a yield strength
consideration only, in particular the conclusion on page

four where it says that the corresponding ovality of

this strain is 4.6 percent =-- 24, on page 24, I'm sorry =--|

that the conclusions -- well, this conclusion I think
is missleading.

Q Dr. Chen, on page 24, the last two paragraphs
on that page describe a procedure whereby plots of yield
strength versus ovality are used to obtain a critical
ovality for the 26-inch and 36~inch pipes at the Midland
site.

Do you agree with the procedure described in
these two paragraphs?

A (WITNESS CHEN) No, I do not agree with this

procedure. In particular, the procedure I think -- well,

!

|
|
|

|
|
|

|
|
|

it's shown in Figure UP-8C and UP-8B. These figures give

plots of ovality versus yield strength data only.

The D/T or geometric considerations that I
alluded to previously have been ignored in these plots.
I think the plots are incomplete and results based on

these plots alone are gquestionable.
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Q On page 26 of the Applicant's testimony, Dr.
Chen, equations relating strain to ovalization are repre-
sented. Do you believe that these equations should be
used to relate strain to ovalizacion?

A (WITNESS CHEN) Of the two equations presented

‘
!

there, one for ovality and the second one for the quantity|
|

W the first one is acceptable since this is based purely

OI
on geometric considerations. But the second equation
for wO would be inappropriate in the case of the piping

at Midland, again because this equation is based on an

elastic analysis only. ;
Q Turning to page 27 of the Applicant's testimony,
the bottom paragraph on that pages:
"The calculated seismic stresses are combined
with stresses from other loading conditions accord- f
ing to the recommended appropriate ASME code i
equations for the final design.” %
Do you agree that the ASME code equations are |
the only way or even the best way to calculate combined
loads for the piping at Midland? !
A (WITNESS CHEN) 1It's my understanding that
these calculations are done in the usual manner and
that the results are presented in Table UP=-3.

A review of these, of the numbers at Table UP-3

indicates that the actual stresses reported there are

ALDERSON REPORTING COMPANY, INC. |
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based on usual methods. 1In considering the magnitude of
the soil settlement problem at Midland, I question whether
or not these methods should have been modified to include

s0oil settlement stresses.

Furthermore, even if all the code criteria had
been satisfied, since the D/T ratios of both the 26 and
the 36-inch piping are in excess of 50, I believe bucklinJ
should also have been addressed.

The code gives minimum criteria only and I ;
think, considering the D/T ratios, that additional i

criteria should have been imposed.

ALDERSON REPORTING COMPANY, INC.
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Q Perhaps it would be helpful, Dr. Chen, if you
could explain the basis for your concern over large
D over T piping.

A (WITNESS CHEN) Well, the larger the D over T
ratio, under either displaced -- well, under a bending
moment load, the percent ovality of buckling is fairly
low., With increasing D over T there is a decreasing

Ovality at buckling or the onset of buckling.

Q And this is represented in Attachment 2 to your

testimony, is it not?
A (WITNESS CHEN) That is correct.

CHAIRMAN BECEHOEFER: Counsel, we wanted to

inguire what -- this type of testimony which is essentially

criticizing certain aspects of the testimony we heard
this morning, is this the type of thing that is in the
process of being worked out between the applicant and
staff or is -~

MR. BLUME: Yes, sir.

CHAIRMAN BECHHOEFER: I wondered what the
purpose of some of the details were.

JUDGE DECKER: In fact, what is the purpose of
having any, either Staff or Applicant testimony brougint

before the Board today?

JUDGE COWAN: When there hasn't been a resolution

of the problems to the point that it might be expected

ALDERSON REFORTING COMPANY, INC.
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between the Staff and the Applicant before the Board is

|
|
|
|
1
presented with it,.
MR, BLUME: Well, I believe that was the purpose

of the testimony.

JUDGE COWAN: I see.

MR, BLUME: And I do not think it is appropriate
for counsel for the parties to stand up before the
evidence is in the record and say that there is no
resolution. There are areas of resolution and my next
question to Dr. Chen would have shown a substantial area
of resolution.

There are disagreements over methodology and
sSome are outstanding.

JUDGE HARBOUR: Do you expect the Board to
resolve these disputes over methodology?

MR. BLUME: No, I don't, Judge Harbour.

JUDGE COWAN: May this be looked at as a
progress report?

MR, BLUME: It could be. We were hoping to
be further along and this is where we are right now.

MR. WILLIAMS: Mr. Chairman, if I might address
the Board for a moment?

The Applicant has made strenuous efforts to
provide analysis and information to meet the Staff's

concern on this particular issue. We have had extended

ALDERSON REPORTING COMPANY, INC.
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negotiations on exactly what the acceptance criteria

in terms of ovality will be and frankly I am a little

bit surprised by Mr. Chen's testimony on this equation
that appears on Page 26, because I believe this is the
first time -- and I've attended most of these meetings --
this is the first time I heard the Staff that this
equation was not appropriate.

Now, notwithstanding all of that, I thi.k that
the acceptance criterion for the 26-inch p.pe, by whatever
method it may be reached by the Staff is essentially the
Same as we have presentea in this testimony.

I agree with the Board. 1I really do not see
the point of all this discursion on exact methods because
they reach exactly the same results by another method
and w~e have agreed to replace the 36-inch pipe. So to
that extent the issue is really moot.

Ms. STAMIRIS: Judge Bechhoefer, may I ask a
question?

The Board in the end has to obtain reasonable
assurance on the issue of the buried piping, do they not?
I mean, this Board and this proceeding.

CHAIRMAN BECHHOEFER: Eventually we do, yes.

MS. STAMIRIS: Okay, I just want to make sure

then that in order to do that, this all cannot be put

off to the OL, and not before this Board in this proceeding.

ALDERSON REPORTING COMPANY, INC.
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BLUME: Staff agrees with that statement,

CHAIRMAN BECHHOEFER: You may continue.

MR.

BLUME: Thank you.

ALDERSON REPORTING COMPANY., INC.



2) 554-2345

0

D.C. 20024 (2

TON

WASHIN(

y
r.
~
P
-
=

S W

00O TTH STREE'

BY MR. BLUME:

Dr. Chen, with all your comments in mind,
is it still your opinion as
testimony that an ovality criterion
satisfactory to preclude buckling for 26-inch diameter
piping?

(WITNESS CHEN) Yes, I do.

MR. BLUME: I have no further gquestions, Mr.
Chairman.

" HAIRMAN BECHHOEFER: Normally Miss Stamiris

wculd go L b would the Applicant prefer tc go next

view of the testimony we have just heard or would you

-

1lss Stamiris?

NILLIAMS: I think at this

allow Ms. Stamiris to proceed and at that

go 1into cross examination I would like
minute opportunity to caucus with some

from the

taken as has
13 we nhave heen
my understandinc

Applicant intends to acquire Staff approv

ALDERSON REPORTING COMPANY, INC
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rebeds the pipe with respect to the 36-inch lines. I
do not have strong confirmation of that. It's more my
opinion than it is based on any definite commitment by
the Applicant.

JUDGE DECKER: Well, has today concurrence
been sought by the Applicant of the Staff and given by
the staff for any reredial actions taken today?

WITNESS HOOD: Are you referring specifically
with regard to underground piping?

JUDGE DECKER: Yes, sir,

WITNESS HOOD: Judge Decker, we have had very
lengthy dialogue and continuing dialogue wi%h the

Applicant on underground pipes. Because of the ongoing

nature of the review, I don't think there has been -- that

we've arrived at that point where the opportunity for a
continuation of that is behind us. 1It's still in front
of us and I expect toc have those discussions with the
Applicant.

I do not at this point have strong statements
from this applicant that he plans to get NRC approval
before he would rebed a pipe. I think that would be very
prudent for him to do that. I expect him to do that.

I do not at this point have that assurance.

JUDGE COWAN: I think he asked whether in the

past there had been concurrence, perhaps not formal, but

ALDERSON REPORTING COMPANY, INC.



informal in regard to remedial things such
of the pipelines and possibly minor things
nature.,

AT T

NESS HOOQOD: Thank ] 1at clarification.

Wl

That was not the guestion that I answered.

554 2345

The answer to that guestion is yes, there has

02)

that by practice.

24 ¢

JUDGE COWAN: Not necessarily formal, I assume?

2

D.C

'ITNESS HOOD: That is correct, not necessarily

. Stamiris?

WASHINGTON

Well, I must admit to being
confused at ] point.,
CROSS EXAMINATION

BAMTBTE .
TAMIRIS:

Z
I
-
-

would like to ask I guess a general guestion

S W

ir. Hood.

WITNESS : Xcuse m M1 Stamiris.

iITH STREE

M)

Kane advises me that I
nisinterpreted ! 1 5 rom Judge Harbour and

would like ¢ z I may interrupt.

lieve the guestion

understand it was have we approved rebedding of pipe

ALDERSON REPORTING COMPANY, INC
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JUDGE COWAN: Yes,

WITNESS HOOD: No, we have not,

JUDGE COWAN: Did you consider that a remedial
action? .

WITNESS HOOD: I considered it a remedial action,
yes. i

CHAIRMAN BECHHOEFER: I take it some rebedding
has taken place?

.

WITNESS HOOD: That's correct. There has been

testimony on the part of Mr. Lewis. We were aware, certain!

|
|

Staff were aware of the fact that that was to be done.
We were advised of that. There was no specific acknowledge;
ment of the NRC to proceed with that. |
MR, BLUME: 1If I may be of assistance, Mr.
Chairman, I am informed that there are ongoing discussions
on rebedding and other remedial measures, and before those
rebedding actions have been taken, they have been
proposed to the Staff, the Staff has agreed in concept

and then the applicant has gone ahead.

WITNESS HOOD: Yes, that is true. I accept that.

ALDERSON rREPORTING COMPANY, INC.
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JUDGE COWAN: That is why I specified informal.
Informal has quite a lot of elasticity.

MR. BLUME: Yes.

JUDGE DECKER: Just a minute, please.

Mr. Hood, it has been argued that part of the
reason that the modification order should not be placed
into effect is that the Applicant agreed not to proceed
with soils work voluntarily. He voluntarily agreed not
to prcceed without explicit Staff concurrence and
approval. I am concerned as to whether or not that --
I may still hold to that understanding, whether that
understanding still exists and whether that commitment
still exists. I would like your views on that.

MR. PATON: Judge Decker, I don't want to
interrupt your gquestion to Mr. Hood. I would like an
opportunity to answer that question, but if you want him
to answer it first, because I think it is a legal
gquestion.

JUDGE DECKER: Well, in that case, go ahead.

MR. PATON: I think the reason that the
order is nct in effect is that by its own terms, if
the Applicant asks for a hearing on the order, it is
not in effect.

JUDGE DECKER: Oh, I agree. The question is

whether or not this Board should conclude that it should

ALDERSON REPORTING COMPANY, INC.
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be into effect. ;
MR. PATON: The Applicant thereafter volunteered;
not to go ahead with work until the Staff approved.

JUDGE DECKER: I understand. Now, is that
agreement still in effect, that understanding?

MR. PATON: To my knowledge, it is, but I ;
suppose we ought to hear from the Applicant on that. ;
But to my knowledge that agreement still is in effect. E

MR. ZAMARIN: As far as I know, it is.

JUDGE DECKRE: Okay. |

MR. PATON: Could I ask Mr. Hood --

MR. ZAMARIN: I don't know of anything that
in my judgment would be inconsistent with it.

MR. PATON: Could I ask Mr. Hood one guestion?

Mr. Hood, do you have any knowledge that would
indicate to you that that agreement is still not in

effect?

WITNESS HOOD: I have no knowledge that that
agreement is not still in effect.

CHAIRMAN BECHHOEFER: And spécifically with

regard to piping, has there been any activity which you |
think is inconsistent with that agreement, underground
piping?

WITNESS HOOD: May I have a moment, please?

CHAIRMAN BECHHOEFER: Yes.

ALDERSON REPORTING COMPANY, INC. i
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BLUME: Will you repeat the question for

(Question read.)
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(WITNESS HOOD) I have to admit that an
opinion regarding underground piping fits the category
of the a \ Quite frankly, it is falling in the

-he sense that we have previously recognized

and had formal discussions with the applicant in regard

54 2345

to proceeding cf that activity and in the past have

>

)
)

issued a letter noting that agreement as to how to proceed.

)

0024

I believe it should have been

D

bility for the Region that it did not happen.
First this occurred to m am sitting here

do belive that t bedment of pipes should

WASHINGTON

the verbal agreement that is in place
undertaken without NRC approval.
am

not sure whether we are elevating form over substance at

-

Z
')

this point and whether Mr., Hood's response is simply

S W

talking about the fact that we didn't have this formal =-

'REE]

a letter coming from the Staff to Consumers Power Company;

TiTH S

because what I think that I have heard him say 1s -- Or

W)

the Staff coun l -- that, i that there had been
this concurrence of principle by the but at the
ame time, there hadn't been this formal passing of a
document. That's my understanding of it so far.

correct or not, although

make sure tia

ALDERSCN REPORTING COMPANY, INC.
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have elevated form over substance and made form more
important.

CHAIRMAN BECHHOEFER: I think you can certainly
make that clear if there is any --

WITNESS HOOD: To me a proven concept means
that the applicant came down to meetings and he advised
of this plan to rebed and the Staff raised no objection

to that plan. That is a little different than the

approval that had been granted on other specific activities

associated with remedial actions.

CHAIRMAN BECHHOEFER: Such as dewatering?

WITNESS HOOD: I have specifically polled the
technical staff involved with the civen remedial action.
I have solicited their opinions, their technical opinions;
and when I have indicated -- I have received information
from those branches that they are satisfied, I have then
issued such an agreement from the Staff on the part of
my Assistant Director, Mr. Robert Tedesco.

That has not been done in the case of pipes.
The pipes have been rebedded to date.

MR. PATON: Mr. Chairman, could I make one more
comment on the matter we have just been discussing?
The applicant in this agreement that they have generally
are not to gc ahead without the Staff's approval, agree

tc advise the Board, and what I can't remember is whether

ALDERSON REPORTING COMPANY, INC.



going > advise the Board when they went ahead
with the Staff approval or only

with work 1if y didn't have Staff

just can't remember.

CHAIRMAN BECHHOEFER: . We get

2345

554

of the varicus letters of tnh » approving work.

02)

»

bee oproved by the Staff and we got s-nt

0024 ¢

of the let I don't think ti Applicant's have

)

(

D

to independently advise us.

: TON

ZAMARIN \ frankly can't recall either,

it wcoculd have made sense

WASHINI(

re going to go ahead
approved of because that
to the commitment that we have

recollection, an that is the way

-
Z
1
~
-
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ch
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authorized the

certain work,
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WITNESS HOOD: Judge Bechhoefer, I wculd only
add one perhaps obvious statement: In the case of an
underground pipe, the fact that it's a remedial action
is not as immediately obvious as say the underpinning
of a structure., Certainly one would recognize that as
a remedial action. But I do not guarrel that replacement
of pipe or rebedment of pipe is a remedial action, and
it is in my view -- or should be subject to the verbal
agreement.

I just did not connect it I'm afraid.

MR, WILLIAMS: Can I inquire as to if Mr.
llood is using the wocrd "verbal agreement"?

WITNESS HOOD: Verbal agreement.

MR. WILLIAMS: Verbal agreement.

WITNESS HOOD: Verbal agreement from the
Applicant that he wouln not proceed with remedial action

without prior concurrence from the Staff.

ALDERSON REPORTING COMPANY, INC.
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at the point where I would issue Staff concurrence. I

would have most definitely informed the Board. The

Mmechanism by which I did that would be a letter from
Mr. Tedesco. The Board would have received copies of
that letter.

Q Well, I understand that to be the process. That
Was not followed in this case regarding the pipes. And
I want to ask whether =-- I'm not -- I honestly can't
remember or didn't understand from the way you said it
whether you had arrived at this realization earlier than

today and had sent -- did you say you had sent a letter

of some sort to Consumers regarding the rebedment of

pipe? |
CHAIRMAN BECHHOEFER: He said he didn't. E
WITNESS HOOD: Ne, ma'am, I did not. E
BY MS. STAMIRIS: . i
Q Oh, did not.
A (WITNESS HOOD) I did not before today connect

that the underground pipe is a remedial action that shoulq
be subject to the verbal agreement. ;

Q Mr. Chen, keeping in mind, if you can, the
comments and criticisms that you made of the testimony
just now, of Consumers testimony, can you in a general
sense comment on the significance of the combined

effect of these criticisms as to whether or not it

ALDERSON REPORTING COMPANY, INC.
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think alsc an element that I want you to consider is
Whether this -- if you had to categorize it as more in
terms of different profescional opinion or in terms of
elements of a lack of care or =--

A (WITNESS CHEN) Can I say something and then
we will go from there?

Q Yes.

A (WITNESS CHEN) Despite what I have said, okay,
I think the Applicant and the Staff are agreed that the
4 percent criteria on the 26-inch pipe is acceptable.
The 26-inch pipe I understand is going to be rebedded.
What kind of criteria are going to be imposed on that
rebeddjng I think is still under consideration.
As far as the remainder of the pipe goes,
you can look on page 10 of my testimony and you will
see some things there that =-- you see the 8, 10-inch
pipe in there, the 8 and 10-inch piping and the one-and-
a-half and two-inch pir-ing in there addressed. There are
some additional concerns and these concerns are being
addressed right now in reviews which are in progress.
Does that help you now?

Q Yes, it helps some.

ALDERSON REPORTING COMPANY, INC.
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some 1 MR, WILLIAMS: I would like to correct one point

. | in Mr. Chen's response., He indicated 3€-inch pipe is qoing:
3 | to be rebedded. The testimony will show it's going to

. a be replaced in its entirety.

5 | WITNESS CHEN: Yes, I stand corrected.

6 { MR, WILLIAMS. Thank you. I believe Mr. Hood

7 essentially made the same mistatement when he referred

g to it, but I think there should be no misunderstanding

9 | the pipe is going to be replaced from scratch.

10; WITNESS HOOD: If my comment was specifically

"n | for the 36-inch pipe, you are correct. I did refer to

‘2E pipe other than 36-inch also. But you are quite right,

the 36-inch is to be replaced.

13 |

| |
14 | BY MS. STAMIRIS: ;
15 Q Mr. Chen, can you explain now or do you intend
lblg to explain in the future the basis upon which you accepted
,7{ the end result of the -- is it .04 percent, the ;

!8; acceptability end result? I don't know how you get

19 | to accepting it when you don't seem to accept the method

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

20 | by which they got there, and I haven't hea:d anything

21 | about how you got there.

2 A (WITMESS CHEN) I think the method by which I

23 got to the acceptance criterion for 26-inch piping is
" 24 described in my testimony.

25 Q Oh, ckay.

ALDERSON REPORTING COMPANY, INC.
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MR.BLUME :Just for clarification, you are

referring to your prefiled direct testimony, is that
correct, Dr. Chen?

WITNESS CHEN: That is correct.

BY MS. STAMIRIS:

Q Mr. Hood, can you answer at this point whether

You envision that the method that we heard proposed this
morning of strain gauges being applied to the ripes at
selected locations to determine the ovality of the pipes
i. the method that is going to be used, or is that somethin&
you don't know at this point?

A (WITNESS HOOD) Are you referring to some specifib

|
pipe or -- |
Q I am talking to the overall procedure that ‘

Consumers witnesses testified about this morning regarding
application of strain gauges to measure and use a certain
eguation to arrive at ovality.

A (WITNESS HOOD) With your permission, I would
like to refer to Mr. Kane.

A (WITNESS KANE, Eventually I am going tc refer
back to Dr. Chen. I think your guestion is in two parts,
one of them is the reliability of strain gauge measurements.,
And I think we could assure by an acceptable monitoring
program that they will function properly. Whether those

measurements are proper to evaluate the condition of

ALDERSON REPORTING COMPANY, INC.



should be answered by Dr.Chen.
A WITNESS {EN Can I ask you to repeat the
gquestion,
It was rrally the second part of what Mr. Kane

mentioned that I'm more concerned about, whether the

2345

4

method described by the applicant to measure ovality in

5

)
<)

O

terms of the strain gauges is an acceptable methodology.

D024 ¢

A (WITNESS CHEN) Okay. I think I have said that

>

D

acceptance criterion can be phrased either in terms
strains or ovality. The applicant I think is proposing

measure ; - ' Bearing in mind what the current

WASHINGTON

ovality is in the pipes as reported in the testimony, I
think they intend to subtract that from the total ovality,
acceptable ovality, and determine then what additional

ovality should be imposed on it, what additional ovality

Z
S
x
9]

the pipe can seek.

S W

Using the Woods formula or the Woods equation,
think they intend to convert that to allowable strain.

hat is ray understand the program.

OO TTH STREE]

find that acceptable?
I agree with everything up to th
point where we do the conversion from strains to covality
using the Woods formula.

Mr. Hood, would I be correct

that point at which Dr. Chen reserves his acceptability

ALDERSON REPORTING COMPANY, INC.
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on this or his judgment of acceptability
something - 1s that a point then that needs
Staff and the Applicant?

) Yes, 1t 1is.

SO0 can you %*ell me do you know whether or not

that process and those instruments -- can you answer whether

Oor not what we heard this morning is what's going to be
done?
1 don't think at this stage
address what's going to be done. The issue is

still in front o us.
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Q Mr. Kane, did you have an opportunity to review
the description of the soil beneath the administration

building from your report 78207

A (WITNESS KANE) I did.
Q Do you have it with you? Could you read that

Oor tell us what that description was from that report?

(WITN

oo
o)

SS KANE) I think the applicant has a
copy of it, if I could borrow it,

MR, ZAMARIN: Did you get it back?
ITNESS KANE: I gave it to Attorney Farnell.
I think he put it on the table.

BY MS. STAMIRIS:

Q Mr, Kane, would you read the sentences describ-
ing the soils beneath the Administration building which
were compacted tc the same criterion as the other Categoriry
I soils.

MR. WILLIAMS: Your Honor, I object to this

because information about the scils in the vicinity of

»e

stration building have no bearing whatsoever 9n

(=8

the admin

Q

ition of the soils in the vicinity of the

(o}

the con
buried piping.

MS. STAMIRIS: Mr. Kane, are you waiting for
me?

MR, WILLIAMS: I think there is an cbjection

ALDERSON REPORTING COMPANY, INC.
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CHAIRMAN BECHHOEFER: Given the fact the soils
are compacted to the same specifications, we will overrule
the objection.

MR, WILLIAMS: Excuse me, Mr. Chairman, I don't

believe that the administration building is under

discussion. I think there is a relevance problem here.
JUDGE DECKER: I think the Chairman did not

base his judgment on whether the administration building

was or was not a Q structure. What he has stated, as

far as I know it, is that the scils in the area where the

|
|

Piping are and the area where the diesel generator building

is and the area where the administration building is were
all constructed to the same specification.

CHAIRMAN BECHHOEFER: Compacted.

JUDGE DECKER: Compacted tc the same specifica-
tion. The type of materials and compaction criteria were
the same. And if there is a barn built on part of it
which is non-Q, it's immaterial, it's irrelevant.

MR, ZAMARIN: I think the point of Mr. Williams'
ocbjection -~ less superfluous -- I don't know, and I
guite frankly don't know whether the placements of soil
under the administration building was a Q activity, and
it occurs to me that it might make a rather significant
difference. We are nonetheless comparing apples and

oranges or attempting to. That is more the point rather

ALDERSON REPORTING COMPANY, INC.
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than what the structure was. I honestly don't know
whether it was or not.

WITNESS KANE: I think what is in this document
will help clarify that.

CHAIRMAN BECHHOEFFER: I don't have the document
before me.

MR. ZAMARIN: That is the basis for it. I don't
either. He has my copy.

CHAIRMAN BECHHOEFER: I think that is where it
came from because I recall it. I just don't have it with
me.

WITNESS KANZ: I have been a2xposed to the legal
process for too long a period of time, I am going to
identify the document I am reading from. It is dated
March 22nd, 1979. It's a letter from James G. Keppler
to Mr. Steven H. Howe. I am reading from Page 21 of
the enclosure to that letter which is entitled "Review
of Settlement of Administration Building Footings."

I am going to take excerpts from it. I think
to answer the first guestion that has been raised, I will
read: "Although the administration building is a non-
safety related structure, it is supported by plant area
£fill material compacted and tested to the same reguirements
as the material supporting safety related structures and,

therefore, pertinent current settlements are being

ALDERSON REPORTING COMPANY, iNC.
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experienced by the diesel generator building.”

The second part of the response to Ms. Stamiris

question and that has to do -~
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MR. ZAMARIN: Excuse me. Before you get to
that point, I think the first one goes toward the basis
of the objection, and so before we get to the second one,
I would like now that the objection be considered and I
believe that the basis is that while I believe that was
Mr. Gallagher's report that he is referring to, it still
is not indicated by that that this was Q placement of
Ssoils. I do not think that it was.

I also have a recollection in discovery with
Mr. Gallagher that at some point he had misapprehensions
as to -- but, in any event, I still -- I don't think that
that says that it was the subject of the Q placement.

I think that might make a difference if you attempt to
compare the two and say that one is necessarily the same
as the other which is obviously where this is going. 1If
it is not going there, it is irrelevant.

CHAIRMAN BECHEOEFER: Well, I assume that is
where it is going.

MR, ZAMARIN: Yes, and I would object to that
basis. I do not think that there is a sufficient basis
that they are identical and that you can assume identify
between the two,.

CHAIRMAN BECHHOEFER: I think it does say
to the same criteria and I don't know whether that --

but I think you have to reach the criteria in some way

ALDERSON REPORTING COMPANY, INC.
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so we will overrule it and see what the witness has to say

‘ 2 about it,

' 3 | A (WITNESS KANE) The paragraph is the third para-
. 3 graph on Page 22 that I am reading:
§ 3 1 “The concrete iootings on the order of seven
% 6 foot six inches by seven foot six inches by one foot
™ |
? 4 | nine inches deep were removed along with the grade beam.
o |
§ ’ 1 The random fill material was also removed. According
2 » 4 to U. S. Testing personnel, it was observed during
g - ﬂ excavation of the fill material that there were voids
g " ﬁ of one quarter inch to two inch cr three inch within the
g 12 % £ill and these were associated with large lumps of
‘ ; 13 é unbroken clay measuring up to three feet in diameter."
é " I think that is the portion that Mrs. Stamiris
§ ' | is referring to.
? 16 ’ BY MS. STAMIRIS:
g 4 ; Q Mr. Kane, if there were soils of this nature
z i é beneath the buried piping, do you believe that it could
% W produce a point of stress in that piping that would Dbe
2°f difficult to locate?
2 | MR, WILLIAMS: Objection. There is no evidence
= in the record that there are any such soils beneath
- underground piping. In fact, we have had testimony to
' ** the contrary from Mr. Meisenhe¢imer this morning.
25

MR. STAMIRIS: That is why I said if. That is

ALDERSON REPORTING COMPANY, INC.
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why I posed it as a hypothetical. If I am going to be

criticized for asking if such a condition exists, you

can rightfully say that. I cannot believe that it does

exist, but I can say that you cannot prove that it does

not exist. That is the whole point.

MR, WILLIAMS: Well, opinion evidence has

ultimately been founded on some evidence in the record,

and I think an opinion on this basis would be improper.

MR, BLUME: Mr. Chairman, I am informed that

that document is an exhibit in the record. I don't know

that Mr. Meisenheimer --

MR. WILLIAMS: But I =--

MR, BLUME: Excuse me. May I finish my
Statement?

MR. WILLIAMS: 1I thought you were done.

MR. BLUME: I do not know that Mr. Meisenheimer's

opinion necessarily outweighs the opinion or observation

in that document.

MR. WILLIAMS: I am not arguing about whether

the document itself is in the record, but the document

states on its face that it relates to conditions under-

neath the auxiliary building. There is no evidence in the

record which would indicate the conditions of this
that occurred at the -- excuse me, I meant to say

administration building.

ALDERSON REPORTING COMPANY. INC.
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MR, ZAMARIN: There is I believe already evidence

'in the record, there had been some excavations for

construction underneath that building in that area and
there is simply no indication whether that fill was
placed at the same time. One of the basic prcblems with
that document. That objection has already been ruled
on, but on this one there simply is no evidence in this

record that that condition exists under any piping.

ALDERSON REPORTING COMPANY, INC.
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MR. WILLIAMS: And I believe there are numerous
borings in the vicinity of the piping and I seem to
recall Mr. Meisenheimer testified that there was no
indication of such conditions in those borings.

MR. BLUME: Mr. Chairman, perhaps it would be
possible to get around the objection by asking Mr. Kane
whether he believes it is possible that such conditions
are duplicated in the area of the underground piping?

MS. STAMIRIS: Yes.

MR. BLUME: 1If he answers yes =--

MR. ZAMARIN: Well, that is possible.

MR. BLUME: -- then the hypothetical would be
proper, would it not?

MR. ZAMARIN: Well now =--

MR. WILLIAMS: I do not think it would.

MR. ZAMARIN: Not on a question in that form.
Anything is possible. That calls for sheer speculation.
If in his opinion it occurs, I think that maybe you are
getting closer to foundation. It might still be objec-
tionable.

BY MS. STAMIRIS:

Q Yes, I think I would like to ask the guestion
that Mr. Blume suggested as a predicate to my other
question and ask you, Mr. Kane, considering the state-

ments made about the similar compaction criteria involved,

ALDERSON REPORTING COMPANY, INC.
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To me, the conditions that are being identified
here could be the cause of why we are finding 4 to 14
inches below design elevation.

BY MS. STAMIRIS:

Q Well, do you believe that, given the circum-
stances that exist in regard to the buried piping at the
Midland plant, that it will be extremely difficult to
locate all of the points of stress due to variable soil
properties or all the significant points of stress on
the buried piping?

A (WITNESS CHEN) I think the profile which has

6

|
|

been performed has identified the areas of highest stress$

I think what we will add to that in the way of requiring

1

settlement monitoring based on past behavior, settlemen t |

behavior, based n boring that we have which exist and
indicate potential for -- I don't want to say soft, but
they ayre not dense soils.

I think between the two monitoring systems,
we would have a system that would tell us the areas of
highest stress.

Q Mr. Hood, I would like you to look at a letter
from Robert Tedesco dated October 20, 1980, and the
subject is request for details of stress analysis for
underground piping.

MS. STAMIRIS: I would like this identified

ALDERSON REPORTING COMPANY, INC.
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CHAIRMAN BECHHOEFER: Yes, you asked that it
be marked for identification.

MS. STAMIRIS: Yes.

CHAIRMAN BECHHOEFER: As what?

MS. STAMIRIS: Stamiris Exhibit 34 for

| identification.

15

16

17

18

19

20 |

21 |

22

23

24

25

(The document referred to was |
marked Stamiris Exhibit No. 34
for identificatiocn.)
BY MS. STAMIRIS: ?
Q Mr. Hood, do you agree with the statement by
Mr. Tedesco in the middle paragraph that the ETEC
analyses indicate that the maximum bending stress due
to soil settlement for several of the pipe profiles
already exceeded the ASME code allowable stresses in the
material yield strength?
A (WITNESS HOOD) Yes, I acree with that.

MR, BLUME: You agree that is what the document

says?
WITNESS HOOD: I agree that is what it says.
Is that the gquestion?
BY MS. STAMIRIS:
Q No, that is not what I meant. I meant do you

agree that they have been, the ASME code has been exceeded

as of October 20, 1980?

ALDERSON REPORTING COMPANY, INC.
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MR. WILLIAMS: Before the witness answers, I
do not believe Mr. Hood is really gqualified to answer
that question technically. I think if there is someone
technically gualified, that question should be addressed
Perhaps to Dr. Chen.

MS.STAMIRIS: I would be happy to address that

question to Dr. Chen.

PN (WITNESS HOOD) I am the author of the document.

CHAIRMAN BECHHOEFER: I was about to ask you
that,

MR. WILLIAMS: Well, that is not in evidence
heretofore.

WITNESS HOOD: I would also like Mr. Chen to
express his opinion.

A (WITNESS CHEN) Based on tha assumptions here
this is the profiles from 17-2 and 19-1 were used, based
also on the information at that time that we had in
hand.

Well, we didn't really know what the plan of
these lines looked like, so we assumed that it was
straight lines. I think that is true.

Can I go on?

BY MS. STAMIRIS:

Q Please do.

A (WITNESS CHEN) Several more analyses have been

ALDERSON REPORTING COMPANY, INC.
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done since then. The conclusion as tc whether or not
the ASME code allowables have been exceeded, the answer
to that would depend on which version of the code you
are talking about, firstly, whether or not there is a
1971 version of the code or the 1977 version of the code.

The 1971 version of the code to which I think
this plant is committed, the answer is no, because no
criteria, no criterion existed for soil settlement at
this point.

But based upon subseguent versions of the
code, the answer is yes.

Q Dr. Chen, I cannot remember which Consumers'
witness stated that in making a correction in their
testimony to the affect that the 1977 code w&s used.

A (WITNESS CHEN) That's with the 3S Sub C.

The values of 3 S Sub C. 1It's in the context of that.

Q Well --

A (WITNESS CHEN) Let me say this: The cocnclusion
as to whether or not you have exceeded ASME code allowable
is dependent upon the end positions that you assume in
the models. You take an analysis referred to in here,
it assumes at least two end conditions: One free and
one fixed.

The models which assume that you had fixed end

conditions gave you very high stresses. This analysis

ALDERSON REPORTING COMPANY, INC.
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also was based on the preliminary profile end data.

More recent analyses have been performed based upon the
profile data obtained by Southwest Research Institute,
which is more accurate than that at the time this letter
was written, at the time this analysis was performed.

The new analysis shows that except at a few
Places, the 3 S Sub C criterion is satisfied.

I think a lot of the places where the 3 S Sub C
criterion is exceeded, if you look at that -- if ynu look
at the profile data critically, you can dismiss a lot of
these points. This is also mentioned in my testimony.

This was the situation as we knew it then.

ALDERSON REPORTING COMPANY, INC.
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not valid really.

Q You say are not valid?

A (WITNESS CHEN) They're not valid, that's
correct.

Q Well, what I asked was, what I meant to say

is are they not valid because of some change in the
physical aspect of these pipes or are they not valid
because of different calculations or interpretations
at this point in time?

Y (WITNESS CHEN) They are not valid because we
had more accurate data since this analysis was performed,
and we had more information regarding the actual laying
of the piping which we didn't have then.

Q Okay. Mr. Hood, going beyond the last answer
that you gave me about the judgments that the NRC has to
make on values of conservatism, does the NRC have any
set policy as to whether or not, when ASME code is
revised as it was in 1977, whether you then go by the
revised code, the code that is current as opposed to
going by the code that was used in 19712

MR. WILLIAMS: I object to the form of the
question. The term "go by" does not really give the
witness or counsel any understanding or any idea of
what it is the NRC is doing with respect to this par-

ticular code.

ALDERSON REPORTING COMPANY, INC.
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are the pipes that are there today, are they overstressed
according to the code allowables? There have been
pipes that have been overstressed and consequently those
pipes have been rebedded. I previously testified to a
pipe to the south of the diesel generator building, that
pipe being the condensa.2 storage tank line, as being
overstressed and which was to be rebedded. There have
been other cases of rebedded pipe discussed in this
hearing.

Again, though, when you are talking about pipes

being overstressed, you are confronted with some of the

l

|

calculational technigques and the problems of the analysis;

and the assumptions that go into that analysis and that
conclusion and I am really not an expert in that area.

I think really I should not speak to that.

ALDERSON REPORTING COMPANY, INC.



BLUME: Mr, Chairman, excuse me, Miss Stamiris.
Perhaps it would assist poin hat ) CFR 5055 (A)
Subparagraph (d) (2) addresses t! particular requirements
regarding codes for piping,
RIS: Thank you. Do you have anything

else to add?
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Dr. Chen, when a pipe has been overstressed and

ipe is rebedded is there some weakness that

TON

is permanent?

WASHIN(

but the code also permits
imperfections as far as placing the

Lf after the pipe was

imperfection requirements,
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your sentence., Tested as to what?

Q Weakness that has been induced into the pipe
at the time it was overstressed.
A (WITNESS HOOD) Just a minute.
MR, BI.UME: Perhaps Dr. Chen would like to answer
that question.
WITNESS CHEN: No, I have no information regardiné
examination of the pipe before it was rebedded.
BY MS. STAMIRIS:
Q Do you, Mr. Hood?

A (WITNESS HOOD) No, I do not.
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Well, do you have any way of assuring yourself
indeed some defective piping was not rebedded?

(WITNESS HOOD) Ms. Stamiris, all you are really
deing when you are rebedding a pipe is relieving the
existing stress in it. For example, you expose a pipe,
cut it. Since it's elastic --

JUDGE DECKER: Excuse me, I can't hear you at

and I am very much interested in this.

My understanding is what is done
is the pipe is exposed and its cut and that relieves the
existing stress on the pipes. The pipe is then
new fit up that may involve some transition
the proper fit up, but it's been reconnected and then
recovered.

I wonder if I could clarify one
point because if it wait for later on, I would let
a misleading inference be drawn from the record. I believe
Mr. Hood testified that there was a condensate pipe which
had been assessed as being over-stressed. Is that a
fair characterization of what you said?

-

I said the condensate tank line.

v

Now, that 1s a seismic Category I

ALDERSON REPORTING COMPANY, INC.
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1 f lines which were assessed as overstressed?
' 2 " WITNESS HOOD: Yes.
3 ; MR. WILLIAMS: Could you identify those?
i
. a ! WITNESS HOOD: No, I cannot specifically identify
. E those. |
< ' MR. WILLIAMS: Thank you.
7t§ BY MS., STAMIRIS:
aiz Q Mr. Hood, did the NRC -- you explained the E
!
9 i process by which you believe the pipes were rebedded. |

10 ; Did the NRC have any inspections or observations of this

11 | Pipe reimbedment that has taken place?

12 | A (WITNESS HOOD) I do not believe that we did.
13 I cannot say for sure. If there was, it would have been

14 | ©°n the part of our office of inspection enforcement. I

|5 am not aware of any participation on their .art with

16 | respect to the reimbedment of pipes.

17 MS. STAMIRIS: This gces back to some guestions

18 | from a while ago, but I never did have Stamiris Exhibit

19 ' 34 introduced into the record as evidence.

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

20 | MR, WILLIAMS: I would object to it being
21 | introduced as evidence.
. 22 CHAIRMAN BECHHOEFER: On what basis?
23 MR, WILLIAMS: On the grounds that neither the

24 author or the recipient, neither: the apparent author,

25 Mr. Tedesco, or the recipient has authenticated this

ALDERSON REPORTING COMPANY, INC.



18-1rt3

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

10

11

12

13 |

14

15

16

17

18

19

20

21

22

23

24

25

7821

document which was transmitted between the two. We have
had extensive testimony on Mr. Hood's opinions or
statements, and I don't see there is any need for
introducing the letter as evidunce in any event.

MR, BLUME: Mr. Chairman, to respond to that,
Mr. Hood stated that he is the author of this letter.
However, Dr. Chen stated that he does not believe that
the assumptions in the analyses used were correct.
Nonetheless, I believe that the exhibit should be allowed
in and the Board can judge the weight of the evidence
for itself.

CHAIRMAN BECHHOEFER: Just purely for authenti-
fication purposes, Mr. Hood, is this the letter not
only that you drafted but this is the form in which you
drafted it?

WITNESS HOOD: Yes, sir, it is. I wrote the
letter on behalf of my assistant director Robert Tedesco.

CHAIRMAN BECHHOEFER: This is not something
Mr. Tedesco took a first draft and then rewrote it?
This piece of paper is the letter you wro.e?

WITNESS HOOD: 1Is you: gquestion did Mr. Tedesco
make changes to the letter that I wrote?

CHAIRMAN BECHHOEFER: Well, that's --

WITNESS HOOD: To the best of my recollection,

there was no changes from the time that I personally

ALDERSON REPORTING COMPANY, INC.
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prepared it to when it went out the door.

CHAIRMAN BECHHOEFER: I think we will overrule

the objection and allow the letter to be admitted as

Stamiris Exhibit 34.

(The document referred to,
previously marked Stamiris
Exhibit No. 34 for identificat-

ion was received in evidence.)

CHAIRMAN BECHHOEFER: Ms. Stamiris, about how

long do you have still to go? Because we want to at

least take a short break if you have --

MS.,

STAMIRIS: Probably ten minutes at the most.

JUDGE COWAN: You have another exhibit to

present?

CHAIRMAN LECHHCEFER: Why don't we take a five-

minute break.

(Short break.)

ALDERSON REPORTING COMPANY, INC.
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BY MS. STAMIRIS:
Mr. Kane, 6n Page 3 of your testimony in guestion
8(A) (5) where we crossed . a paragraph and added two
sentences,
A (WITNESS KANE) Yes.

Q In response to the guestion, "What are the

3-2345

} 55

)

foundation conditions that exist along the various seismic

i)

Category I piping systems which are found in the plant £ill,"

20024

DC

are there other piping systems in addition to those two
that you mentioned that have not been addressed by this

Y
-

question?

WASHINGTON

(WITNESS KANE) I indicated that soil profiles
were provided for two lines.

Yes, there are many other lines which

have not been developed for.

Z
=
'’
-
a
>
-
~

And would it be correct to understand that

W

S

thos the soil profiles that are pending then are
being or will be evaluated

A (WITNESS KANE) The /0 profiles that we were

3OO TTH STREET

provided, one runs from the service water structure to
valve pit adjacent to the diesel generator building
service water structure to
lines that are
that were provided for

It has not yet been

ALDERSON REPORTING COMPANY, INC
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determined what additicnal profiles we will need to work

‘. out the details of the monitoring program.

Q I am sorry if I did not listen carefully to

Yyour first answer, but what I am concerned with is not

the two service water lines that You discussed that are

being developed and evaluated by

) 554-2345

the NRC, but when You said

02

there were many other Category 1I Piping systems in

20024 (.

addition to these, are there other Category I Piping systems

D

for which profiles still need to be provided?

A W KANE) I would say yes, and the

Oones

WASHINGTON

would be the ones that would be needed

to lay out the final Pplans for the monitoring of the

settlement., I

think the applicant has started in that

direction and they are partially complete.

to complete those and we

Y 4
r.
-

would look at those to resclve the

menitoring problem.

S W

am not sure which testimony this part was in.
i d -safety pipin
did your testimony address non-safety piping

ran under some Category

3OO TTH STREE]

(WITNESS CHEN)
Did you analyze or consider any aspects
of non-safety piping
ussed in that part
CHEN) Is the gquestion

5

any others other than the ones that I

ALDERSON REPORTING COMPANY, INC.
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testimony?
Q Yes.
A (WITNESS CHEN) No.
Q Mr. Hood,can you conceive of a situation in

which failure of non-safety pipes could indirectly end
up having an impact on the safety system at the Midland
Plant?

MR. WILLIAMS: Objection. The guestion calls
for speculation.

CHAIRMAN BECUHOEFER: I think you could perhaps
state it but --

MS. STAMIRIS: I don't know if this will be
any better, but I will try.

BY MS. STAMIRIS:

Q Mr. Hood, do you think that failure of the
non-safety piping could lead through some chain reac:ion
to an impact on the satety system at the Midland plant?

WITNESS HOOD: May I answer?
CHAIRMAN BECHHOEFER: Yes.

A (WITNESS HOOD) Yes, ma'am, I do.
BY MS, STAMIRIS:

Q What safeguards do you have to guard against
that?

A (WITNESS HOOD) The instance I have in mind

is a matter we intended to discuss with the Board during

ALDERSON REPORTING COMPANY, INC.
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tomorrow's session. We have a concern that a break of
the non-seismic line that is directly beneath the diesel
generator building may give rise to liquifaction problems.
I have the same concern for other non-seismic lines.

In our review of the dewatering system, we
are considering such matters.

Q And would I be correct to understand that there
will be some testimony in this proceeding regarding those
€Oncerns?

A (WITNESS HOOD) Yes, ma'am, there will be a
hearing session, as I understand it, to address dewatering.

That session will encompass this concern.

ALDERSON REPORTING COMPANY, INC.
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Q It was in contact with soil?
A (WITNESS HOOD) Yes, ma'am.
Q Cculd you explain to me what the situation was

regarding the corrosion of this piping?

A (WITNESS HOOD) Yes. That pipe, when it was
exposed, it was discovered to be pitted. There was an
investigation ~- which was somewhat of a surprise, con-
sidering this was stainless steel. Stainless steel is
not supposed to corrode.

There was an investigation into the cause of
the pitting. As I recall, the results were never con-
clusive. However, it is generally accepted that the
cause of the pitting was due to use of the pipe as a
grounding for welding purposes, electric arc welding,
which could explain that type of pitting.

Q Did you have any more to add?

A (WITNESS HOOD) I was going to add that I
requested of the Applicant, in the process of cutting
the borated water storage lines, to make visual obser-
vations of that piping to determine, to verify that
no such pitting exists in the stainless steel piping
from the borated water storage tank. I have had no
feedback as a result of that request.

C Was that request in 19792

A (WITNESS HOOD) No, ma'am, that was fairly

ALDERSON REPORTING COMPANY, INC.
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L. recently. It was during the discussions with the }
. 2 | Applicant with respect to the proposed, then-proposed |
' B ?1 plans to surcharge the borated water storace tank valve

4 ﬁ pits.

5 I pointed out the fact that the lines had |

i

6 f to be cut presented an ideal time for verification that |

7 i the same problem that had been discovered with the con-

8 | densate storage tank lines did not exist with the borated

9 water storage tank line. The line is stainless steel.

10 I would not expect to see such a phenomenon, but the x

" comment *s made because of the reasons for the pitting

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

12 | of the condensate storage tank line was really never that
13 conclusive.
14 ? Q Can you tell me roughly when this request was
13 ; made of the Applicant?
16 | A (WITNESS HOOD) Just a moment.
17 ; I believe it would have been sometime around
18 E August 198l1. This was the time that we were having the
‘
wi rather intensive discussions with respect to the sur- '
' »
20!? charging activity at the plant and I would expect it to
2‘@1 be around that time period. |
22?: Q The sentence that borated water storage tank
3 piping is of the same composition and is also unprotected
'. » under the electro-chemical attack, when you spoke of the
25

condensate line, I think you said it was being used for

f ALDERSON REPORTING COMPANY, INC. :
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7830
grounding purposes. Is that different than electro-
chemical attack?

A (WITNESS HOOD) The grounding could give rise
to electro-chemical attack.

Q I am sorry, I did not hear you.

A (WITNESS HOOD) Use of a pipe for grounding

purposes could give rise to an electro-chemical type of
corrosive attack.

Q I will ask Dr. Chen. Could properties of the
water that was in the soil also give rise to electro-
chemical attack?

A (WITNESS CHEN) I believe that that is outside

my sphere of knowledge.

ALDERSON REPORTING COMPANY, INC.
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Q Okay.

A (WITNESS HOOD) That is getting a bit outside of
mine too, Miss Stamiris. I hope I am correct.

Q It is certainly outside of mine.

A (WITNESS HOOD) I refer to wy previous answer.

There were other investigations that were done.

.
i
|

In attempting to understand why the stainless steel line
|

had corroded, there was tests done of t+he composition of the
soils for chemicals. One suspicion was, one of the earlier
suspicions was that there was some strange chemical, 5
possibly by virtue of proximity to Dow. That prompted some
chemical tests. One of the elements, agents that was
investigated was a dust preventive additive that is routineF
ly added to the soils to keep down dust when doing con- ;
struction. |

Those results did not give rise to any indication

that would cause this type of concern.

Q Who conducted these tests?

A (WITNESS HOOD) I don't know. I've forgotten.
Q I mean, was it the NRC or the Applicant?

A (WITNESS HOOD) No, I seem to recall that it was

sent to some laboratory for analysis. My memory just
is too vague on that,. I don't remember who.
Q Do you know how muchof the -- roughly how much

of the piping at the Midland site is stainless steel?

ALDERSON REFORTING COMPANY, INC.
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A (WITNESS HOOD) Could I have that again, please?

Q How much of the piping at the Midland plant
is stainless steel roughly?

A (WITNESS HOOD) I believe most of the piping
is carbon steel. The borated water storage tank line
is definitely stainless steel and the condensate line.
Those are really the only lines that I am aware of that
are stainless steel, underground stainless steel lines.

Q When you requested this information on the
status of the borated water storage tank pipe from the
applicant -- well, what I want to know is =--

MS. STAMIRIS: I withdraw that guestion I was
starting to ask.
BY MS. STAMIRIS:

Q Wwhat assurances do we have that corrosion is

not a problem that is widespread in the piping at the

Midland plant?

A (WITNESS HOOD) Your question is generally,
I take it?
Q Yes.
A (WITNESS HOOD) You are not referring to these

specific incidents?
Q No, I mean to go beyond them,

Mk. WILLIAMS: Excuse me. Could I have the

questicon reread.

ALDERSON REPORTING COMPANY, INC.
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(Question read.)

MR. WILLIAMS: I think that Mr. Hood has testified
that there was only a limited amount of stainless steel
piping to which this corrosion problem might be applicable.
If I could assist, I think that there is information in
Table UP-1 in Applicant's testimony which on proper decod-
ing will indicate exactly what that is, but the suggestion
in the question, I object to the form of the guestion
because the suggestion in the question is that there is
a possibility that the corrosion problem
widespread. I think the testimony will

in stainless steel piping.

ALDERSON REPORTING COMPANY, INC.
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CHAIRMAN BECHHOEFER: I think that is what the

gquestion is. I don't think it's suggesting that. I think
it's just asking. '
JUDGE HARBOUR: As additional information, your

Applicant's testimony on page 7, in conjunction with that

pipe, gives those pipes which are stainless steel.
MR. WILLIAMS: If I might add, the code in
table, the middle letter in group of =-- well, it would

be the second letter from the end in the group of letters

that designate pipes indicates the material, one HCB, the
C in the center ‘ndicates they are stainless steel pipes. |
The same is true for the bottom-most entry in

thnat table. The second from the last letter C indicates

t hat those are also stainless steel.
BY MS. STAMIRIS:
Q Mr. Hood, are the majority of the pipes which é
I believe you said are carbon steel, would they be

susceptical to corrosion?

A (WITNESS HOOD) More so with stainless steel

|
|

but carbon steel has reasonably good corrosion properties,

as I understand it.

Ms. Stamiris, I should mention I am not a

corrosion expert.

Q Well, can you suggest -- if this is not the

proper time or if you are not the proper witness to

ALDERSON REPORTING COMPANY, INC.
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address these gquestions to -- and I don't have a whole
lot more -- but just the concerns about possible cor-
rosion in the piping, who would be from the NRC?

A (WITNESS HOOD) Well, it's a question -- it's
a materials question. The Staff does have material
engineers.

Q Well, Dr. Chen, you said that this was not
within the field of your expertise, didn't you?

A (WITNESS CHEN) That is correct.

Q Is there anyone that you know of that will be
in this proceeding that will be more able to address --

JUDGE DECKER: Mr. Chairman, it seems to me

that Ms. Stamiris has raised what could be an important
point. It seems to me that it's up to the Staff to
address that.

MR. BLUME: Well, --

JUDGE DECKER: And to find out who is a proper

witness and get him scheduled.

MR. BLUME: It being Thursday night, I'm
not particularly optimistic we can get anybody out here
this week, but perhaps for the next hearing session we
might be able to get somebody here for that.

CHAIRMAN BECHHOEFER: This does relate to the
corrective action. That part could be brought up again

later.

ALDERSON REPORTING COMPANY, INC.
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L JUDGE DECKER: The whole thing is going “9 have
. 2 to be brought up again later, the whole subject of under-
i 3 % ground piping.
. 4 MR. BLUME: That is the Staff's position, that
g 5 E we are not through with underground piping.
2 6 2 CHAIRMAN BECHHOEFER: That's correct.
g 7 J MS. STAMIRIS: I would be happy to wait and
g 8 ! see who would be able to address these questions better.
g 9 i CHAIRMAN BECHHOEFER: I think someone who
2 .
5 10 y knows something about corrosion in piping.
% " | MR. BLUME: We have definitely worked on
;.12 | getting somebody out here who is familiar with these
‘ g 13 ' types of problems.
=
2 14 i CHAIRMAN BECHHOEFER: Perhaps at the same time,
- i
g 15 f assuming we take up piping again.
: 16 ? MS. STAMIRIS: I would like to have Stamiris
* ,
; 17 | Exhibit 35 introduced as evidence for the purpose of
% ISE clarifying the testimony that we have had today on the
E |
s 19| subject.
8 !
20 | CHAIRMAN BECHHOEFER: Any objection?
21%! MR. WILLIAMS: Mr. Chairman, it appears to me
\' 22 from the notations on this letter that it's already in
23 evidence as Consumers Exhibit No. 5.
. 24 MS. STAMIRIS: That was from a deposition.
25 I don't believe that counts.

ALDERSON REPORTING COMPANY, INC.
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1 MR. WILLIAMS: I will not make an objection ;
. 2 at this point. I am just too tired. |J
3 | CHAIRMAN BECHHOEFER: I also don't have a list |
‘ 4 of all the exhibits with me. So I can't tell whether it'si»—
; 5 { MS. STAMIRIS: 1It's not an exhibit in this E
% 6 ' proceeding I don't believe except from the Commission. !
% 7 ; CHAIRMAN BECHHOEFER: Does the Staff have any
= |
£ 8| objection?
&}
: 9 MR. BLUME: I am sorry, I missed that. '
,§ i0 l CHAIRMAN BECHHOEFER: Does the Staff have any |
§ 1 | objection to Stamiris Exhibit 35? %
’i 12 MR. WILLIAMS: With one exception, your Honor, :
‘S 13 : the document has been authenticated as to printed matter !
|
é '45 in the document, but I don't want any of the handwritten T
| |
§ 15 1 materials on the Xerox copy to be treated as evidence. }
i-’ 16! MS. STAMIRIS: I would just like to add I am v
E 17 4 not sure whose notes they are and they are not mine. |
§ ‘8% MR. WILLIAMS: Therefore, they are not authenti-
= |
:g: 19 | cated and I would not them as evidence with the exhibit. ‘
: , !
20?5 CHAIRMAN BECHHOEFER: We will not regard the
2‘?! notes as evidence, just the exhibit itself. The document
i
. 22 will be admitted, subject to that one qualification
23 about the notes.
‘ 24 MS. STAMIRIS: I don't have anymore guestions
25

at this time.

' ALDERSON REPORTING COMPANY, INC. ﬁ
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' (The document referred to,
‘ B previously marked Stamiris 1
I |
. 3| Exhibit No. 35 for identi-
! |
|
4 ! fication, was received in 1
: i
§ ’ ’ evidence.) ;
! :
! ;
% ¢ ; CHAIRMAN BECHHOEFER: The Board proposes that wei
o |
5 ‘ ; : : .
g 4 adjourn for tonight, but before we do, I wanted to inguire]
3 l
§ ’ about exactly what we are going to be taking up tomorrow. |
v .
; ’ First, will the Applicant have any estimation
£
g 'oif of the amount of cross examination from a time standpoint,‘
i n . : |
~ just for our planning purposes.
g 12 _ , ,
Z | MR. BLUME: Mr. Chairman, I think that's prob-
=} |
= 13 . BE .
‘ = | ably going to be under negotiation tonight.
Z 14
- ; MR. PATON: Mr. Williams has been in here, but -r
= i 1
2 15| i
= i can we go off the record? ;
' !
: 16 | f
. | CHAIRMAN BECHHOEFER: Go off the record. |
£ 17 ' . |
2 | (Discussion had off the record.)
5 o8
= ' MR. BLUME: Before we break up, we have one
E f
= 191 ,
2 : last very brief matter. Mr. Hood wanted to let you know
i ?
20 1' . 3 : ]
{ that he has mailed a letter concurring with the Applicant!'s
il |
21 |
U proposal to activate the freeze wall. I have copies here
22 |
~ for the Board and the parties which I will now distribute.
23
CHAIRMAN BECHHOEFER: We will adjourn until
24 )
‘ i 8:30 tomorrow morning.
25

(Whereupon an adjournment

ALDERSON REPORTING COMPANY, INC.
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was taken in the above-entitled|

cause until 8:30 a.m. on the
following day, Friday, February

19, 1982.)
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