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UNITED STATES-OF AMERICA _

NUCLEAR REGULATéRY COMMISSION

BEFORE THE ATCMIC SAFETY AND LICENSING BOARD

In the Matter of:

CONSUMERS POWER COMPANY

Midland Plant,

—-----—x

50-329 OM
50-330 oM

Units 1 and 2

b T T R

Isham, Lincoln,

Docket Numbers:

& OL and
& OL

and Beale

First National Plaza

42nd Floor

Chicago, Illinois 60603

Thursday, December 11, 1980

The continuation of the deposition of MR. WALTER

FERRIS in the above-entitled matter met,'purguant to

adjournment, at 8:00 a.m.

APPEARANCES:

On behalf

of the NRC staff:

WILLIAM D. PATON, Esqg.
United States Nuclear Regulatory Commission

Washington, D. C. 20555

On behalf

of the Applicant:

ALAN S. FARNELL, Esq.
Isham, Lincoln & Beale

One

First National Plaza

Chicago, Illinois 60603
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Also Present:

JOSEPH D. KANE
Geotechnical Engineer
United States Nuciear Regulatory Commission

Washington, D. C. 20555

HARI N. SINGH
U. S. Army Corps of Engineers
Detroit, Michigan

JAMES W. SIMPSON

U. S. Army Corps of Engineers
Chicago, Illinois
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Whereupon,

WALTER R. FERRIS

‘a witness herein, called fcr examination by Counsel for

the Nuclear Regulatory Commission, having been previously
sworn by the Notary Public, was further examined and
testified as follows:

" EXAMINATION BY COUNSEL FOR NRC

BY MR. PATON: (Resuming)

This is the continuation of the deposition
of Mr. Walter Ferris of Bechtel, Incorporated.

; I want to place on the record a reguest that
the NRC staff is making of Consumers and.Bechtel. Wwill
you provide the raw survey data of the initial feadings
"0f the building settlement markers,borros ancho:s and
settlement plates for the Midland site?

This should include a plan that shows all
survey monuments with elevations that are used in
completing the survey =-- change that to were used in
completing the survcy.

MR. FARNELL: Could you read back the gquestion?

(Question read)

MR. FARNELL: I understand your request

to go to all buildings at the Midland site since possibly

the date of construction, and I think that regquest may be

Al MEDCAN DEDADTINA AARMD ARNY 'hi-
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overbroad, and I really don't see where some of these
buildings have anything to do with this litigation.
Also, I am quite frankly surprised that you
would bring this up after we have been -- settlement
has been discovered two years ago, and we have been

in this litigation for almost a year.

MR. PATON: Mr. Farnell, there is a lot of
information we have not been able to obtain, and this

is one of those pieces.

MR. FARNELL: This is something you requested

earlier?

MR. PATON: No, we have recently discovered

infcrmation that leads us to question the survey

reliability. Your saying that we are recently asking

for information amazes me. You know that we simply
cannot obtain enough information to evaluate your
proposed remedy in this case, so I don't think you should
pretend to be shocked that we are asking for information.

MR. FARNELL: I kind of look at this as
another one of your requests that we should be able to
read your mind and give you things that you have never
asked for before.

MR. PATON: No, no, I agree that we have
never asked for this informatién before, and I don't

expect you to read our mind. It's -- we have recently

ALDERSON SERORTING: CAMBANY N~
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‘disccvered information that makes us questicn the
§CoVeres an &

settlement information and we think that might help.
MR. FARNELL: Do you want all buildings?

MR. PATON: ©No, let's talk about that for

just a second. 'We would like to limit our request to

the diesel generator building, service water structure,
electrical penetration area, feed water isolation valve
pits, and retaining walls for the service water structure
and the intake structure.

MR. FARNELL: How about a time frame?

MR. PATON: Just a second.

(Pause)

MR. PATCN; We would like the information in
a month.

MR. FARNELL: No, ==-

MR. PATON: You asked me for a time frame =-=-

MR. FARNELL: That wasn't the time frame
I was referring to. I was referring to dates of which
this initial settlement, whatever that means =--

MR. PATON: 1I think he means to go back to
the initial survey, don't you?

MR. KANE: Right.

MR. FARNELL: I have a suggestion. How about
since August of 19787 1Is that‘whon you want to go

back to? Do you want to go back to prehistoric time?

ALDERSON PEEORTING “OMPBANY INA~
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MR. PATON: Let's go off the record and talk

about it.
(Discussion off the record)

MR. PATON: We have had a discussion off the

record, and we have agreed that Bechtel will attempt to

have someone knowledgeable about this subject discuss it

and we will then

with us in Ann Arbor next Wednesday,

| discuss further our request.

MR. FARNELL: That's agreeable to us.

BY MR. PATON: (Resuming)

Qe Mr., Ferris, in the year 1980 approximately how

much of your time have you spent on the Midland soils
What percent of your time?

A I am making a very rough estimate, I would

say probably about two days per month =-- that includes

meetings.

Q All right, what about 1979? How much of

your time?

A I would have to say about the same amount.
Q One more year =-- 19782
A I did not get involved in Midland until a

phone call from Afifi in early August of 1978, and
following that I probably spent two to three days per
month till the end of the year, most of that in meetings.

o} That's two days per month?

A1 MITDC/ARN! MIFTTNAACITINIA /LI AMY I~
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Q So, =-- ckay. That's in the last three years

a total of less than sixty days?

A It would be in that order, vyes.

Q' Okay, let me show you Kane Exhibit Number .12.
Mr. Ferris, would you look at Vu-Graf Number 10 attached
to Kane Exhibit 12, and I direct your attention to the
chart there that reflects the elavation of the pond?

A Yes.

Q' All right, can you tell me what the elevation
of the pond was on October 13, 1978, and I assume that
the date up here is day oneé

A October 13, 1978, is day zero according to
this scale, and the elevation looks to me to be about
elevation 622. I don't have a scale to give you more
precisely.

Q Fine, and then about January 26, 19792

A At that point in time it looks like it's
about 626, in that order; again, I don't have a scale.

Q Okay, and then tell me the elevation of the
pond ~-- tell me the last date that you are able to see
on this chart.

A Well, the last date I can see is August 30,
1979, and again that looks lik; it's about 626 or

something like that.

ALDERSON REPOADTING AAMBANY IN~
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Q And then does it continue for say seventy to
eighty days after August 26, 1979 -- doces the level of
the pond stay constant?

A It lcoks reascnably constant. There seems
to be some minor fluctuations.

Q All right, let's call it at least sixty days.
So, through October, 1979, d4id it famain fairly constant
accordine to that chart?

A It looks like that =-- that it remained fairly
constant.

Q' Let me refer yocu to piezometer number forty =--
piezometer elevation chart number forty.

A . Yes.

Q My guestion is there's a line heri labeled
surcharge removal completed ==

A Right.

Qe And it appears to be right at the end of
August. After that line there is a decline in piezometer
e'evation that is reflected by that chart.

A Yes.

Q Is that caused by the piezometers returning

to ground water level?

A What is the elevation of this line?
Q I can show you another chart.
A It shows that it's less than 625?

Al MEDCAN DEDADTIND FAMDANY s~
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oD Okay, 'it's == just a minute. o
(Pause)
A I think I know what your guestion is.
Q ~ All right, I suggest to you that it's slightly

above 626, I will ask you to assume, and I can show:
you another chart that shows the line I have marked here
as 625 would indicated that the top level at the end
of the rebound is slightly above 626. I have another
chart that I can show you.

A This is fine. I believe I already addressed
this‘yestorday.

e You did.

. And, at that time I said that there is cther

information I would need before I ®uld interpret this

graph.
Q All right.
A The specific information that I referred to

yesterday was the pond level and the ground water level
in the vicinity of the diesel generator building.

Q All right.

A There may be other factors that I should also
loock at and that would become apparent after I had

looked at those two factors.

Q Other than the ground water, what other

factor would have affected it?

ALDERENAN BERPORPTING FAMBDANY A~
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1 A The on§ that iﬁmodiatoly comes to mind is

2 | that somebody could have dug a hole besides the piezometer
3| and changed this ground water table locally, but I

4 | don't know that. There could be other factors that

5 | could account for that.

6 ' i would want to locok not just at one piezometer,
7 | but all of the piezometers in that area to see if that

8 | was an analogous reading or if this was typical of

? | the readings. If it was typical of the readings, then

10 | 1 would have to find out what would cause that, and I

n don't have that information here, and I very much doubt

12 today if I can evaluate it for you.

13 @  And I believe you said that you never did =--

14 you never == :

15 A I never did make an evaluation.
16 Q So, any conclusions that Bechtel has with

17 respect to those piezcmeter readings comes from someone

J00 TTH STREET, SW | HEPORTERS BUILDING, WASHINGTON, D.C. 20024 (2032) 564-2346

else?
i A That is correct. I believe I said that
20 yesterday.
2 Q All right. ©Now, Bechtel has concluded that

pricr to removal of the surcharge you were in secondary

22

23 consolidation, is that correct?
24 A That is correct.

25

Q And this piezometer, which is number forty,

ALDERSON REPORTING COMPANY, INC.
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clearly demonstrates a lower ﬁigzometcrtelnmgzion after

the removal of the surcharge than before, does it not?

A Yes.

Q . For example, during the month of October?

A Yes, the level is lower on that month.

Q Léwor than it is in the month prior to remcval

of the surcharge?

A That's right.

Q All right. To have that circumstance, docesn't
that mean that you must have had a substantial change
in ground water level between the removal of the surcharge
and the -- and October? .

A Oné of the comments I said was that I would
like to know the-arca.qround water level in the vicinity
of this piezometer beforc I would ==~

MR. FARNELL: He has already =--

BY MR. PATON: (Resuming)

I understand he has testified he needs a lot
more data.

Qe My gquestion is this: regardless of any more
data, my question is essentially if, in fact, prior
to the removal of the surcharge you had squeezed out
all excess pore pressure -- let me ask you that -- do
you agree at this point here w&c:c you say you were in

secondary consolidation that all excess pore pressures

ALDEPSON REPORTING COMPANY. INF~
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had been :2moved?

A That is what I testified to. I did not use
this graph to make that comment from.

Qe All right, but all excess pore pressures were
removed. .

A . Excess pore pressure due to the surcharge.

Q Doesn't that mean that regardless of any

other information anywhere that if your piezometer
'cloyation is higher before the removal of the surcharge
and then is lower after th.'rinOVll of the surcharge,
doesn't that mean that between this time when surcharge
was-romovcd and this time when the piezometer level was

lower that you had a substantial change in ground water

level?

A Not necessarily, because there may be something

wrong with that piezometer, and I don't have the infor-
mation to determine that, and I'm not willing to say
that at this time.

MR. FARNELL: I think you beat that piezometer
to death. |

MR. PATON: I'm not getting any information.
That's the problenm.

MR. FARNELL: That's because you're not

asking questions that are intelligent.

MR. PATON: Now, I resent that, Mr. Farnell.

Al MEDCAN DEDARTIND FAAMUBAMY I8~
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I don' - appreciate that at all. I'm.qettiggeno answers
- — = ' *l

O e,

at all.

MR. FARNELL: You're getting answers, but

they are not the ones you want because they are not

the ;iqh: questions.

MR. PATON: Here is the Chief Soils Engineer.
Bechtel is claiming they are in sécondary consclidation
based on the piezometer level, and here is the Chief Soils
Engineer, and he doesn't know. So, I resent your telling
me that I.am not asking the right guestions. I am
agkinq §ory carefully drawn guestions, and I'm getting
no answers.

MR. FARNELL: You're getting 2 1swers, but not
what you want.

MR. PATON: That's right. I'm not getting
any information that's fairly basic to this case.
That's why the NRC can't make its assessment.

MR. FARNELL: I doubt that.

MR. PATON: Okay, you doubt it.

BY MR. PATON: (Resuming)

Q Mr. Ferris, I show you piezometer number
thirty-six and ask you whether that general situation
that you have just described, and I will describe it
again if you want me to, is llio true of that where the

pirzometer elevation is higher prior to the removal of

ALDERSON REPORTING COMPANY, INC. L |
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of surcharge?

A I have to make the same comment of this. I

have not made the evaluation of the piezometer. I
cannot look at the record of a piezometer and evaluate
‘it for you directly. I think it's the same =-- exactly
the same ground that we went over with regard to piezometer
number forty.

| Qe You say maybe the piezometer was what =--
erroneous? You said maybe the piezometer was broken

or something?

A Maybe something was done there.

G What could have been done? .

A° I have no idea.

Qe | Maybe something was done aad you hnvo ne

idea what could have been done?

A I have not evaluated all the data, so I can't
tell.

Q My question is then, isn't the only explanation
for that change, a rapid change in ground water level, and
your answer is that's not the only explanation?

ks That's not necessarily the only explanation.

(v} And I am asking you what other possible
explanation could there be?

MR. FARNELL: He has tnnwcrgd that already.

He has gone into that before at least four times.

L) PRSI AN M S m paami g/~ formyir™ 4 aiNe Is s~
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-

have broken, and I'm asking what other explanation, and

he hasn't answered that.

MR. FARNELL: He has answered that already.
He has gone into that before, and éhis is realiy tryiag
his ;nd my patience, ana I think you are wast;ng a lot
of time.

BY MR. PATON: (Resuming)

Q | Do you have any other reason, other than the

piezometer could have broke?

MR. FARNELL: Arked and answered.

MR. FERRIS: I did give other reascns than
that. Look at the record. |

BY MR. PATON: (Resuming)

Q For this change here, between the ==

A Not specifically on that.

[} Well, that's what I'm asking.

A Oh, you're asking for that specifically?

Q No, what I am asking about specifically is

the change of elevation immediately prior to the removal
of surcharge and after it returned to this level.

A You are talking about this elevation?

Qe Okay, this elevation, but let me put it
for the record. This clovatioﬁ being the elevation

at the end of September.

ALDERSON REPORTING COMPANY, INC.
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! A That elevation according to this is about
2 | elevation 622.5.
3 Q Okay, my question is what are the possible
4 reasons that could have done that?
3 3 L“ | I cannotllist all of the possible reasons, but i
§ é the other reason that I mentioned, there may have been i
B
§ ’ some work going on th-re that I am unaware of, and would
§ ’ have to find out about.
f ’ Q Let me ask you this. Is a rapid change in
g 10 ground water level a Fossible reason, regardless of
g " what actually happened? 1Is that a possible reason?
2 2 A ,: Only if somebody pumped water from a hole
g 3 in that area. 1If they ;xcavatcd a hole and pumped
é "l water from it. .
§ " Q Okay. Now, we established a few minutes ago
i " that the ground water =-- that the pond reached I
g . believe 626 feet in January, 1979, and stayed very
g e close to that through Octcher, 1979.
g 19 A Right.
» Q Do you have any idea when the seepage from
- the pond, as it affected the area under the diesel
u generator building, would have stabilized, and if
23I you don't understand my question =-=-
- A I understand your gquestion, I don't know the :
25; answer to that because I have not made an evaluation to |
| :

Al PRIESE ML Prom s /. pmamy svm s a8 vt -
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Q Do you know if anygody in Bechtel has?

A I would very much assume that they have, but
I don't recall it, and I don't know the information from
having done such a study myself.

Q | During the period of time when the full
surcharg§ was on the diesel generator building, is it
trve that the settlement markers could not be monitored?

MR. FARNELL: What settlement markers? I
mean, éll of them, one of them =~

- BY MR. PATON: (Resuming)

Qe - Do you know how.many settlement markers
there were in the diesel generator building?

A I am sure I have been told. I don't recall
the number, and I don't recall that some of them were
inaccessikle during that period.

Qe Okay. I want to show you Figure 3 attached
to Kane Exhibit 8. There is a note at the bottom,
and I will hand it to you so that you can read it, but
I will read it for the record.

"Temporary markers at elevation 664 feet
were used during this period to estimate the settlement
of the mark-rl.f

A Could ycu read that.agnin, please?

Q I will hand it to you so you can read it

Al PEREAN DEDADTING ~AMBD ANV IN~
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yourself. I'm just reading it for the record. I have
one more short sentence. |
"On Septoﬁbcr 14, 1979, the settlement was
again based directly upon the permanent markers."
I ask you to direct your attention to those
sentences.

A I think I understand that.

Q Okay, does that, after reading that, does
that clarify for you or refresh your recollection a3
to wh?thcr any of the settlement markers were inaccessible
during the surcharge period?

A I believe what that is saying is because the
iurcharge was inside the building, and you could not get
into the top of the sﬁrcharqo inside the buiidinq, the
temporary markers were made that could read the settlements
of the surcharge inside the building during the period
when the surcharge was at its maximum level.

I believe that's what it is saying.

Q All right. Can you explain the word "estimate"
in here? It says: "Temporary markers wcrc-uscd to
estimate.” Just a minute, let me go off the record.

(Discussion off the record)
MR. FARNELL: 1I'm going to object to your
question. I don't think it's been established that

Mr. Ferris bhad anything to do with that graph. Therefore,

Al PUP TN IALL PP rm o snesy o - an iy s o s 5 sns on " -
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MR. PATON: Okay, it's a Bechtel graph, if
Mr. Ferris can't answer my question, it's a perfectly

acceptable answer.

MR. FERRIS: I would like to answer your

question. I would like to give you an answer to your

question.
BY MR. FATON: (Resuming)
Qe Okay, do you understand my gquestion?
A I understand your gquestion.
Q : Go ahead.
A I persconnaly did not write the notes on

this graph, and so I am not responsible for the English
that's there, but we do have people who are not English~-
speaking people, and their use of words in Eﬁqli:h may
not be entirely correct.

I believe the person who wrote that should

be asked that guestion.

Q Okay. Do you know who that person is?
A I don't recall who it is.
Q Do you know whether the person at Bechtel

who interpreted piezometer data would be the same person

that wrote this note here?
A I do not.

Qe Okay. Dces Bechtel have any plans for

ALDERSON SERABTING AAMBANY IN~




settlement of category one structures betwee'.

ant operation and after plant cperation
Midland at the diesel generator building?

It's my understanding that they do have that.
_have to get the details from the Midland project.
| Do you have any knowledge as to whether this
een submitted to the NRC?

I do not. You would, again, have to ask the

I assume you don't know whether they plan to

to the NRC?

I would assume they do, but I don't know that

All right. How will Bechtel determine whether
nduits and pipes are settling during the
ration?

MR. FARNELL: I am going to object to that.
hat it's been established already that he
ponsible for pipes; therefore, there is no
yn, but he can answer.

THE WITNESS: Mr. Farnell is correct, I do

BY MR. PATON: (Resuming)
Explain to me in the organization -~ these

1 conduits obviously are buried in the soil,

ALDERSON REPORTING COMPANY, INC.
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A Right.

Q What is the organizational structure that ends
up that you have no responsibility in that regard? Whose
responsibility is. it?

A I believe -- maybe it was not clear from
what I said yesterday, but I believe the engineering
work in Bechtel is done by the project.

The project is supported by other specialists
as ruquiroa for specific purposes, and the soils group
'of the geotechnical group provides design criteria
to the project cnqin.crinq'q:aup and other soils related
information when requested, and I do not know that
we have been requested to provide information on
settlement and pipes, and therefore I cannot address
that subject.

Q Okay. I think Dr. Afifi said something
similar to that. You respond to questions that are
asked by project engineering, you don't supervise the
construction?

A We are in a different division of Bechtel,
and we support their work on request.

Q Okay. Mr. Ferris, yesterday I asked you about
examples of your experiences wscr. surcharging had been

applied after the structure had peen partially or

ALDERSON REPORTING COMPANY. INC.




1 | comp?ately finished.

B A Right.

3 o} One was at Carr Fork, I believe, and the other
4 | involved a tank, an oil tank, is that correct?

B C A It was oil tanks, but that's.right.

5 Q Okay, and at Carr Fork, piezometers were

7 | not used.

8 | A That is correct.

9 Q 4 I think you indicated with respect to the oil
10 tanks, piezometers were used?

n A  That is correct.

12 Q What was the piezometer behavior after the

13 surcharge was rcmo&cd?

14 A I don't recall that. I am sure that informa-
15 | tion must have been taken, but I don't recall.

16 Q Do you remember whether the piezometer

17 behavior was consistent with what you expected?

18 A I don't remember that, the job was done

300 TTH STREET, SW. , REPORTERS BUILDIMG, WASHINGTON, D.C. 20024 (202) 6564-2345

19 quite a few years ago.

20 Qe Ckay. Mr. Ferris, we exhausted your recollec-

21 tion on your experiences with surcharging where the

2 structure was either partially or fully completed.
3 | You gave us two examples.

e u Is that it, or did fou have any other
25 experiences?

|
|
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s I did 'have other exXperiences. ‘"“;L
Q Of surcharging whcéo the structure was
partly or fully complete?
A It depends on what you call a structure.
. @ + Do these other examples involve tanks?
A No.
Qe Okay. Would you tell us about those ocher
instances?
A I believe :esterday I said there were four

300 TTH STREET, SW. , REPOITERS BUILDING, WASHIINGTON, D C. 20024 (202) 654-2346

10
1
12
13
14
15
16
17

8

[ 8]
-

& 8 B B

cases that I can think of on surcharging, and actually
since then I thought of others, but I will stick with
the toug.

Q No, you can give us all of them, but wculd
you start with the examples of those where the structure
was partly or fully completed?

RS All right. This is one that you may have a
little more difficulty in understanding.

It relates to.a tailings dam in Canada for
the Highland Valley Copper Mine at a place called
Lornex, L-o-r-n-e-x. There the embankment was built
in stages to permit improvement of the foundation so
that the dam could be built to a height of about a
hundred and fifty feet.

In other words, the foundation was prelocaded

by the dam itself; we waited till piezometers dropped

ALDERSON REPARTING COMBPANY 1N~ l 1
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sufficiently to ¢ihan put on the next stage of the em-
bankment, and I am considering that an embankment is
a structure.

So, during construction of that structure,
there was in effect preloading of the foundation. The
foundation was of clay, and because we wanted to con-
solidate the foundation as guickly as possible, we
installed drains in the foundation.

The trade name of the drains is Geodrains,
G-e~o~-d-r-a-i-n-s, consists of plastic and paper, and
installed by machine.

It might save a lot of questions if I tell
you that that work is published in the Pan-American ==~

the Proceedings of the Pan-American Conference in

Soil Mechanics that was held li:st year, I believe in

Chile.

Qe Okay. Let me make a comment. Let me limit
my question to your experience where the structure was
completed, and then the surcharge was removed,

A Okay. The only other experience of that
type that I can recall, and it's not a personal ex-
perience, is the comments of Dr. Peck at the meeting
with NRC in February of last year when he said the
precedent for prelocading a ltrﬁctu:o was the auditorium

in Chicago, and I believe that was around 1885.
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g ! Q . You said that Dr. Peck said something like
-t . D T - g ———————— i < . D
2 | this was the precedent?
3 A The precedent.
4 Q Can you tell us why that's considered to be
; 3 51a precedent?
i 6 A I can't tell you that.
'i 7 Q You mean Dr. Peck said it and you have no
i 8| idea why he said it?
J
" A I can tell you why I think he said it, but
5 0| 1 can't tell you why he said it.
s n 2 Fine.
§ 12 A I think he said it because it was the earliest
z 13 | recollection that he had -- earliest structure that
a 14 | vas preloaded in the structure.
g 15 Q You mean it's the precedent because it's the
2 6| firse?
»
E 7 A The first in his recollection, but I cannot
E 18 speak for Dr. Peck.
‘ 1’ Q Okay, do you know any more about this
20 auditorium that was preloaded in 1887 than you have
3 told us so far?
L A No, I do not.
2 e Do you know whether piezometers were used at
u this structure in 18857
pL]

A Do you want me to answer the guestion?
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! 0 Yes.

< A I don't know. |
3 [+ No, I don't want you to answer the gquestion.

4 Other than your experience, do you have any

5 | knowledge of other examples of surcharging after the

6 | structure was partially or fully completed when surcharge
7 | was subsequently removed?

3 A T czan't think of any at the moment that

9 | qualify for that specific case.

10 () Do you know any references in the literature
1T | to that subject?

12 R I do not.

‘3, Q Have you heard anyone in Bechtel or cOnlun;ru

14 | power make any comment or write a statement 1ndicaeinq

15 that the surcharging should have been held for a longer

16 | periocd of time?

mmm,nu,um-mmwm D.C. 20024 (202) 664-23456

17 A I have never heard that statement, no.

8 e Or have you read that statement?

19 “ I don't recall having read it in those specific
20 | words.

21 Y Okay. How was the height of the surcharga

selected?

2

a A I believe it was related to the maximum
- 24 | pressure that was imposed on the £i11 layer, as you

25

@alled it yesterday when I discussed the stratification

| 1 eese - e
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©of the site soils, and I consgagr the :ill.:@;be one
N

stratum and then whatever is below that to be other
strata. I believe the intention was to stress the full
depth of £ill to approximately elevation 600 to pressures
that eéualed or exceeded the pressures that would occur
during operating life of the diesel generator building.

Q Would that include dead load and live load?

A I believe it was intended to include dead
and live load. |

Q. I think you indicated the weigh load would be

either equal to or exceed that final inspected locad, but

did it exceed it by some percentage?

A I believe that information has been given
to the NRC at the public meeting in Midland at the end

of August of this year.

Q I am questioning your knowledge.

A I did not do the calculation.

Q Do you know what the percentage was?

A To my knowledge,the Vu-Graf that was given

to the NRC at that time -- shown to the public and the
NRC, and given to the NRC showed that the prelocad

stresses exceeded the design stresses.

Q Okay. You said that before.
A Yes, I did. |
Qe Exceeded, but exceeded by what percentage?
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A I do not recall the percentage. It varied

throughout the height of the fill.

Q You said this information was presentod'at

a meeting in August of 19807

A 1 believe it was August. It could have Deen
the beginning of September, but it was the public
meeting that was held in Midland, and Mr. Kane was
present at that meeting.

@ - Do you recall who made that presentation?

Q. I believe it was Dr. Peck that did, but I

frankly don't remember.

o Okay, and was it Dr. Peck that developed the
information?
A It was either Dr. Peck cor Dr. Hendrin, and I

could not recall which.

Q De ycu know who developed that -information?
A That was done by Bechtel -- the soils grcup

in Ann Arbor, the geotechnical) group.

Q Under Dr. Afifi?

A Under Dr. Afifi's supervision.

Q Do you know who under Dr. Afifi?

A I don't recollect who it was.

Q All right. Do v»1 know when that information

was developed?

P ——

A For the Vu-Graf?
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A No, I don't.

Q Do you know was it developed before or after
the surcharge was placed?

A ' I believe the information that was shown on
the Vu-Graf was prepared after the surcharge had been
placed and removed. I believe that particular Vu-Graf

was prepared for the public meeting.

Q Regardless of the Vu-Graf, can you tell us
who prepared the information that led to the amount of

surcharge? In other words, =--

A Oh, I believe that was also done in the
soil; group, of course at a much earlier time. I
believe ther@ were estimates; I don't recall the precise
nature of those estimates.

Q All right. Do you perscnally have an opinion
as to whether a 'surcharge should exceed final load by

any percentage? Is there any rule of thumb that you

would follow?

A That depends on what ycu are trying to do.

Q It would depend or the particular situation?
A Yes, it would.

Q All right. Do you have any personal opinion

as to what would be appropriate at the Midland site?

A At the Midland site what we were trying to do

ALDERSON REPORTING COMPANY. INC.
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was minimize the settlement of the diesel generator

building, eliminate the settlement of the fill under its
own weight and the weight of the structure, and I

that has been achieved. I believe the settlement

believe
readings show that.

Qe You say you were trying to eliminate the
structure =-- you were trying to accelerate =--

A Well, minimize -~ accelerate the settlement of
the £fill under its own weight, and the weight of the
structure.

Q Okay, with that purpose in mind, do you
hava any ==~

A The purpose was to get to a situation where
we could predict the settlement of the di;sel generator
building over its forty-year life or whatever the life is.

Qe With that objective in mind, do you have any
personal opinion as to the percentage that the surcharge

should have exceeded the final expected load?

A I can relate to the surcharge that was there.
I believe it was extremely successful in doing that.

[+ Okay. I don't think you are answering my
gquestion. My question is do you have any opinion as
to percent?

A I did answer your qﬁcstion. I said that the

amount of the £fill that was put there clearly was

ALDERSON REDARTING mAMPANY INM
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|.satisfactozysince the results; were satisfactgry.

a By what percent did the surcharge that was
puE there exceed the final expected load?

A I don't know that.

Qe Other than Midland, in your professional
experience with preloading where the surcharge after the
preloading was removed, do yuu know of any instance
involving pipes and conduits being buried in the foundation
soils? |

'MR. FARNELL: Could you read that back?

(Question read)

MR. FARNELL: I don't understand that.

MR. FERRIS: 1I think I understand the gquestion,
and I can address it. I discussed with you vesterday
the Carr Fork project for the Anaconda Copper Company,
and that included two thickener tanks, these are big
basins, and each of those thickener tanks had an
underflow tunnel, I don't recall the size of that, but
you could walk into it standing up, so it was clearly
-+ they were larger than six feet in diameter, and in
both those instances of those two tanks, those areas
were preloaded after the underflow tunnels had been
constructed.

Q Do you know any oth;r examples?

A There may be others at Carr Fork, I just

Al MITTCANN DEDAMTTIAA /AL Ir asiv s 1o
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do not == oh, I do recall in the ore storage area at
the Carr Fork project there is a reclaim tunnel, part
of which was concrete, part of which was corrugated metal,
and that was beneath the most heavily loaded portion of
that plant: The ore pile was quite a high pile.

Q At Carr Fork were any of those buried pipes

or conduits effected by the surcharge?

A I do not recall that the underflow tunnels
at the thickeners were effected; I do recall that
there was deformation at the reclaim tunnels at the ore

storage pond.

Q At Midland do you know whether the pipes

and conduits under the diesel generator building are

category one?

A I would suspect there must be category one
pipes there, but I don't know which is category one.
Q Was any consideration given to that in

planning the surcharge program?

A Yes, there was.
Q What were those considerations?
A In evaluating what type of corrective treatment

to carry out at the diesel generator building, one
cocncern that we had was that some of the procedures we
considered did not take care of the pipes and conduits,

and we felt with the preloading £fill that if damage
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4.was_going_to occir, it would: pccur under ;hg;greload

and could be taken care of prior to operation of the plant.

Qe Okay. L2t me try to characterize your
answer, and if I‘don't do it fairly, please correct it.

I think I heard you say that it was =-- that

your thought was that if the pipes and conduits under
the diesel generator building were going to be damaged
in any way because of the settlement, that your preload
program would just accelerate that matter and you would
get an answer to that and deal with it sooner rather
than l&ter.

A That is not precisely what I intended to say.

I don't recall what I exactly said.

14 |

15

16

17

18

Q Please clarify.

A What 1 intended to say was that damage to
the pipes would occur during the construction period
and could be taken care of during the construction
period, whereas with other types of corrective treatment
that we considered, such as underpinning, the fill would
still have continued to settle under its own weight,
and some damage could have occurred after the plant
haé gone -- might have occurred after the plant had
gone into operation.

For that reason =-- bne of the reasons we

used the proloa@ was that we could take care of these
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problems during construction.

Q Did you consider whether the prelocad program

would aggrevate in any way the damage to the piles from

settlement. By that I mean =-- I think I understood

you to say that it might have accelerated that damage,

but would it have made it any worse?

FARNELL: Damage =-- I don'* think it's

MR.
been established that there has Leen any damage.

MR. PATON: Do you understand my guestion?

MR. FERRIS: I understand your gquestion, but

I don't recall the extent to which we considered that.
BY MR. PATON: (Resuming)

Q Do you have any:present opinion as to whether =--
ignoring the fact that the surcharée program may have

accelerated any damage to the pipes?
A I don't know that the pipes have been

damaged, so I can't answer the gquestion. That's my

problem.

Q Have you never heard in Bechtel any discussion
whether those pipes and conduits are presently undergoing
stress and in fact may now be overstressed?

A I have heard discussions of stress in pipes.

I do not specifically recall that they related to
it's

the diesel generator buildinq,'and therefore, since

not an area that I feel I'm expert in =-- stress in
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+-pipes.,--I-prefer not to discuss .it. T gy

Q Have you ever heard anyone in Bechtel
express an opinion that any of the pipes at the Midland

facility are presently overstressed -- the pipes in

the ground?

A I believe I was present in a meeting when
such a discussion took place.

Q Somebody in Bechtel said that some of the
pipes may be overstressed?

L' My recollection is that at bends in pipes
the stresses were very hig@. I don't specifically

recall that they were overstressed, but theyv were very

high stresses.

Q Who said that?

A I think it was Bimal Dhar, but I could be
wrong.

Qe Have laboratcry consolidation tests been

conducted on plant £fill material in the diesel generator
building area following the removal of the surcharge £ill?

A Not to my knowledge.

Qe Are there any locations where a slope slide
of the cooling pond embankment could prevent the

functioning of a category one pipe?

A I have not specifically looked at that,

so I would not be able to say right now.
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Could you tell me what you mean by slope

when you say that?

Q Let me show you Kane Exhibit 3. I am going
to show you Kane Exhibit 3 which purports to be a plan
of the service water”pump structure, a portion of the
cooling pond, and dikes immediately -- the baffle dike

and the dike on the side of the cooling pond, and ask

you if that would assist you?

Frankly, I do not know the socurce of that
document. I think it was introduced by the Applicant.
A Could you tell me which specific slcpes

you mean and which pipes you are talking about?
Q Let's go off the record.
(Discussion off the record)

PATON: (Resuming)

BY MR.

I want to show you Kane Exhibit

Q Mr. Ferris,

Number 3 which, as I said before, I am not sure of the
source of this, it was introduced by the Applicant, but
it appears to show a portion of the pond and it appears
to show -- appears to show a portion of the cooling
pond, and it appears to show the inner pond that's
called here "emergency cooling water reservoir," and T
ask you whether on the portion of the baffle dike that
is shown and the portion of th; dike on the other side

of the emergency ccoling pond, do you know whether
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_there are any category one pipes in those t

e ,
we portions?
-

A I believe there is.a pipe on each side of

category one, but I am not absolutely sure of that.

Q Okay. Are there any locations where a slope
slide of the cocling pond embankment could prevent
the functioning of those category one pipes?

MR. FARNELL: He said he doesn't know for

a fact they are category onc pipes.
BY MR. PATON: (Resuming)

Q Let me ask you to assume just for the sake
of the question that those are in fact, as you think

they might be, category one pipes.

A ‘I have a problem with the rest of your
guestion.
Q Do you have a problem with the expression

slope slide?

A Yes, I do. Are you talking about the
embankment?

Qe Yes.

A Okay, I still have a problem.

Q Let me ask you this. Do you consider that

there is any failure of the embankment dike that could

effect what I have asked you to assume to be those

category one pipes?

A I haven't assumed anything about failure of
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the dike. All of the analyses that I have seen show that
the dike is stable.

Q Okay. Could a slide of the cooling pond
embankment prevent the functioning of category one
pipe -- let me ask you preliminarily, =--

Do you know where the category one pipe is?

A It's my recollection that they go along
both sides here, and they are in the till. I am not
certain that they are category one, but there are
pipes on both sides.

Qe Okay. Could a =--

A I am not sure they they are both category
one. I ah sure one of them.is.

Q Okay. Could a slide of the embankment

effect thelfunctioning of those pipes?

>

- . . .
- » ® - - " = - -
- - v - - v ST B by W, s = "

MR. FARNELL: I thought he said he had problems

with that which you haven't cleared up yet.

MR. PATON: You don't understand the guestion?
MR. FERRIS: I understand what you are saying,
but I have problems with it because the information
I have on embankment that I've seen indicates it has
an adegquate factor of safety.
|Y MR. PATON: (Resuming)

Qe You are indicating that it couldn't possibly

slide? 1Is that what you are saying?
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d o Ao I didna't say that;;;l am‘sayinq'qégt I know
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about the embankment.

I am asking you to assume that it does slide.

e
A I see. Okay.
Q Would it affect the functioning of the pipe?
A If I made that specific assumption, which I
am not certain is a reasonable assumption, then I
believe it may be possible that a pipe could be damaged.
Q Does Bechtel have a peclicy of taking control
samples during construction to check the adegquacy of
compaction in various embankment zones?
MR. FARNELL: What time period are we
talking about? .
MR. PATON: Today.
MR. FERRIS: I don't know that there is
a specific policy.
BY MR. PATON: (Resuming)
Q Is there a practice?
A There is a practice.
Q And they do follow that practice?
A As far as I know they did on those jobs that
I'm involved with.
MR. FARNELL: He said there was a practice,

and I don't think we have got what the practice is.

MR. FERRIS: There's a practice of taking
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! guality control samples in £ill during construction.

2 BY MR. PATON: (Resuming)

3 Q Doces Bechtel have a practice of taking record

4 samples during construction to check the adequacy of the

E compaction in embankment zones?

6 MR. FARNELL: I object and ask for a definition
7| of record samples.

8 MR. PATON: The witness hasn't indicated he

? | nas any problem with the guestion.

10 MR. FARNELL: I don't know ==

" - MR. PATON: Do you understand the difference

12 between ==

13 MR. FERRIS: I'd like to know what you mean.
14 BY MR. PATON: (Resuming)
15 Q Okay. 1Is it your testimony that yvou do

16 not know the difference between record samples and

17 control samples?

18 MR. FARNELL: He said he didn't know what

19 record samples --

20 MR. FERRIS: I want to know what you consider
21

record samples.

MR. PATON: I am asking the questions, Mr. Ferris.

22

= MR. FARNELL: That's not =--

24 MR. PATON: My question to you is do you
25

e T —

know the difference between record samples and control
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samples?

MR. FARNELL: He does not know what you
mean by record samples. .

MR. PATON: Fine, let him answer the gquestion.

.HR. FARNELL: He can't answer the gquestion.

MR. PATON: Why don't you just let him
answer the gquestion if he knows the difference between
record samples and control samples.

MR. FARNELL: He can't answer because he
asked for a definition of record samples and you haven't
given it to him.

MR. PATON: All right. You are telling me
he cannot ans&e? that gquestion, is that correct? .

MR. FARNELL: He already answered your

questién. He needs more definition.

BY MR. PATON: (Resuming) e
Q Do you know the difference between control
samples and record samples?
A Well, a control sample can be a record sample.

That's the problem I have, and so I want to know what

you mean by record samples when you asked me that question.
Q You said to me a control sample can be a

record sample?

A Right.

Q Can a record sampie be a control sample?
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e A_____Not all record samples as I:defLQéhthem are

control samples.

Tell me the difference between the two.

2
A I can tell you the definition I have for
record samples in use in embankments, and as a check-
that the embankment is constructed as the designer
intended.

In other words, that the properties =-- the

engineering properties of the embankment are equal or
better than the assumed property and design.

It is on some embankments, not all embankments;
but it is on some a practice to take samples at specific
locations defined by the designer, not by the cpnsult;ng
management people, but by the designer, and those record
samples include where appropriate undisturbed samples,
field density samples, gradation -- that's grain size
distribution samples, and cempaction =-- laboratory
compaction samples.

These are record samples?

Q

A it

At specific locations they are. Now,

may be that part of those is also a guality control

sample. The compaction test, and the field density

test, and the gradation test may also be quality

control samples. That is my definition of record

samples. I do not know if it's your definition.
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Q My definition is not relevant or even
competent. I 2m not competent. I asked you your
dafinition.

A Okay. Well, it was the gquestion prior to that.
You asked me a question that referred to record samples,

and I wanted to know what samples you were referring to.

Q I was getting to your understanding.
A Okay.
Q' Let me try to characterize very briefly

what you said, and please tell me if it's a fair
statement. It may not be a fair statement.

MR. FARNELL: Let's break before we gc into
characterizations.

MR. PATON: Okay.

(Short recess taken)

BY MR. PATON: (Resuming)

Q Mr. Ferris, I asked you a guestion about

record samples a few minutes ago, and I want to rephrase

that guestion.

Does Bechtel have a practice of taking record
samples during construction to confirm the adequacy of

soil paramaters?

A I thought I had answered that. I said not
in every case, but in some dams that has been done.

Q Okay.
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A But not in all Qanml. . v e
¢ i/ - S

Q All right. Was a program of taking record
samples for the above purposes initially planned by
Bechtzl for the cocling pond embankment at Midland?

A . I cannot answer that for sure. I was not.
involved in the design of that dam.

Q Okay. Do you recall having a telephcne
conversation with Mr. Kane about this subject of an
intent to take record samples at the cooling pond
at Midland?

A. . I recall having a telephone conversation with
Mr. Kane where we discussed, or where I discussed record
samples, and I believe the comments I made that had
record samples been taken, it was my opinion.that his
concerns about the dam would have not existed today.
That is basically what I recall.

Q You don't recall expressing any intent on
Bechtel's part to take those samples?

A I don't recall that I said that. I don't

recall that I would have had that information available

to me.
Q And you don't have any --
A I might have said that had I done the dam

I would have reguired record samples and therefore they

& % B B

would have been available, but I don't recall saying

ALDERSON REPORTING COMPANY. INC.
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that this was an intent on tne.partAof Bechtel.

Q Okay. That's my next gquestion -~ if you had
done the dam. If you had done the dam, would you have
recommended the taking of record samples?

A I believe I would have. 1It's very hard
for me to say, but I think there is a very hish
probability.

Qe Do you have any idea why record samples were
nct taken?

A I have no idea at all. I had nothing to da
with the aesign cf the dam or the construction.

@ Do you know in your profession would it have

. been good engineering practice to take those record

samples?

A I don't believe that would have been the basis
on which I would say gocod engineering practices. I
don't beliave it's essential to say that to have had

good enyineering practice.

Qe All right. Your statement is that you were
not involved with this project at the time a decision
was mafe, or at the time when record samples would

have been taken?

A I think I was much more specific than that.
I think I said I was not at all involved in the

construction of the dam.
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e You weren‘t involvéd at all? _ . %
- e’ '
A No, not at all.
Q Do you know enough about the dam now to know

whether you would have recommended taking record samples?

A No, I think yvu asked me that qgesﬁion in.

a different way, and I said it was my feeling that there

was a high probability that had I designed the dam I
wou.d have asked for record samples.
That's the best I can do for you.

Q Tn generally accepted engineering practice
concerned with dams, what soil parameters should be
established for materials #ctually placed in a retention
embankment to confirm that values adopted in the design

stage were attained?

MR. FARNELL: Cculd I have that read back,

please?

(Question read)

MR. FARNELL: Unless I am miesing.something, tha

gquestion dcesn't make any sense.

MR. FERRIS: I have a problem answering

that question, because I'm not absolutely sure what

it means.

MR. FARNELL: I will ask you to rephrase it.

BY MR. PATON: (Resuming)

Q What is the purpose of taking record samplos?

ALDERSON PEPNRTING COMBPANY INM
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A Record samples as you defined them?
Q As you defined them.
A As I defined them, the purpose of those is

to provide information to the designer that the dam as
constructed meets the design piramctors that he used.
Q All right. Now, let me try the guestion again.
In generally accepted engineering practice,
what soil parameters should be established for materials
actually placed in a retention embankment t¢ confirm
that values adopted in the design stage were attained?
A I still have the problem.
MR. FARNELL: Same objection.

BY MR. PATON: (Resuming)

Q Is your problem with what socil parameters?
A The problem is with generally accepted
practice.

Could you read back?

Q Generally accepted engineering practice =--
that does not have a meaning for you?

A Earlier I said that I did not believe the
taking of record samples as I defined them was essential
to good engineering practice.

Q Okay.

A Therefore, I could éoncoive that I could

exclude those in responding to you, and I could respond
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Q I understand your answer.
A Okay.
Qe Mr., Ferris, one more time just for clarification.

I think what yoﬁ said was you don't consider taking

record samples to be reguired by good engineering

practice?
A I don't believe it's an essential.
Q Does that answer hold true for the Midland

case which involves a nuclear facility?

A I would say it holds for that and any other dam.
e Does gocod .nqiédcring practice -- would goed
engineering practice ;cquirc at the Midland facility
dam or dike that you confirm that soil parameters
adopted in the design change were -- in the design

stage were actually attained?

MR. FARNELL: Could I have that read back,

please?
(Question read)
MR. FARNELL: 1Is thit the end of it?
MR. FERRIS: The answer to that is yes. ’
BY MR, PATON: (Resuming)
Qe Do you do it by some means other than record
samples? |
A It could be done by other means.

e
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Q What other means?
A Well, the thing that is essential to good

engineering practice is that you control the placement
of the fill with field density and compaction test, and
Dy inference having met the field density regquired,

the other parameters will be attained.

Q Then if density and compaction are controlled
as you juit indicated, it would not be required to

take record samples?

ks  In order to be considered good engineering

practice, that is guite true.

Q Okay, I understand, and that applies to the
Midland?
A That applies to the Midland or any other

embankment.

0 Okay. Has Beclitel evaluated the conseguences
of a postulated failure of any portion of the cooling

pond embankment?

MR. FARNELL: You are assuming that they

postulate a failure, right?
BY MR. PATON: (Resuming)

Q I asked him have you evaluated the conseguence
of any postulated failure of any portion of the cooling

pond embankment?

A . I personally do not recall having done that.

R R S ——— . —— - -
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o e Qe o) © yoﬁ have any khowledé&“whetﬁétsanybody in

Bechtel did that?

A I do not recall that I have been told that,
but I am saying that I do not know whether they have
or they have not done that.

Q Who in Bechtel would know that?

A The Bechtel project engineer on Midland

should know.

Q Is that Mr. Curtis?
A Yes, it's Mr. Lynn Curtis, C-u-r-t-i-s.
e Do you>know of any fact indicating a need

to investigate potential downstream damaqe caused by
failure of the dike at Midland?

A Could you repeat that gquestion aqﬁin, please?

2 Yes. Do vou know of any fact that would
indicate a need to investigate potenti#l downstream
damage caused by failure of the dike at Midland?

A Yes, I believe the chief of engineers was re-
quired to evaluate safety of the dam -- of all dams--- on
that basis. That was one of the items that was of

concern. You are talking about a glcbal requirement?

Q No, my question is addressed --
A Well, Midland is a dam.
- . I am talking -- do you know of any fact

concerned with Midland that would indicate a need to
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investigate the potential for downstream damage caused
by failure of the dike at Midland?

A Well, I believe it is a regquirement that one
look at that, but I personally do not know that.

Q I am not talking about general requirements
to look at it, I mean is there anything that you know
or Bechtel knows about the dike at Midland?

A I don't know of anything.

Q To your knowledge has Bechtel made any
investigation of downstream damage that could be caused
by a failure -- any failure of the dike at Midland?

A I do not know whether they have or have not.

Q Okay. Mr. Ferris, I hand you Kane Exhibit 8 -
and direct your attention to page two, the fifth line.
It has the figure $400,000. Let me read that sentence:

"Furthermore, it is estimated that borings
per area which would be reguired in accordance with the
staff's request would cost a minimum of $400,000, not
including applicant's overhead project engineering
costs and possible damage to install components and
structures."”

I ask you to loock at that sentence. In fact,
lock at any part of the document you want to. My

guestion is going to be whether that $400,000 cost is

reasonable. in your opinion.
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v ormonechinee—l don't know what it's made up-of;;so I

can't address that. I have heard the number before, but
I don't know.

Q Who in Becthel would have the responsibility --

A Again, I would have to refer you to the
project engineer.

Q I am reading from a sentence in the first
complete paragraph on page thirteen of Xane Exhibit 8.
"Standard penetration tests in the fill at these locations
show blow counts between ten and sixty with two ex-
céptions.near the surface on three and seven."

A What is this document -- what is it

referfing to? Oh, I see.

Qe You can read any portion of the dbcument you
want. 1It's a response to our request for borings of our
June 30 letter.

A Okay, I have read it.

e All right, do you know whether =-- it's indicated
there that borings with standard penetration tests were
completed when the piezometers were in the dike. Do
you agree with that?

A Yes.

Q Do you know whether that information =-- the
borings with the standard penetration values -- have

ever been submitted to NRC?
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A It says here they are going to be provided

in response to guestion forty-six.

Q Okay.

A i don't know if guestion forty-six has been
submitted.

Q To your personal knowledge do you know

whether that information has ever been submitted?

A I don't know whether it has or has not.

Qe Do you know when those standard penetration
tests were taken?

‘L Well, the piezometers were put in before
the c¢n0ling pond was built, so it must be gquite some
time ago.

Qe Approximately how long agoe?

A I don't recall precisely when the pond was
filled, but it would have been scme time prior to 1978 I
would think.

Qe Okay, thanks.

The blow counts of three and seven which
were indicated in that sentence I just asked you to read,

is that a cause for concern with respect to dike

stability?

A Not necessarily. I would need to know where

they were and what material was there. The sentence

says "at two exceptions near the surface of three and
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near the surface.

Qe All ;ight.

A Without knowing more about it, I could not

respond to you.

Q Okay. De¢ you have =--
A I need to know the material and look at the log.
Q Do you have any personal knowledge as to

whether Bechtel ever did look at the material or
inv&stigatc that further?

A I don't recall who installed the piezometers.
Are you saying that Bechtel installed the piezometers?

e - Regardless of who installed the piezometers,
do you know whether Bechtel ever conducted ahy inves~
tigation with respect to those low blow counts?

A I am not aware whether they have or not.

Q Do you have any professional experiences

where hydraulic fracturing caused instability of an

embankment?
A What 40 you mean by instability?
Q Let me ask you, in your opinion do you

understand the word instability =-- your judgement with
respect to embankment.
A I understand instability.

e Ckay, I am asking you as you understand the
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A I personally do not know that -- of my own
personal knowledge that that has caused instability

as I define instability.

Qe How do you define instability?
A Instability in my opinion would be failure.
a Have you ever heard -- you know, you have

answered from your own personal experience.

A Right.

Q@ ,° Have you ever heard of any instances where
hydraulic fracturing has caused failure of an embankment?

A I have not heard that it has. I have heard
cases where it has caused damage.

e wbuld you tell us what you have heard about
those instances? -

A Yes. On a Bechtel project in Montana, at
Colstrip, C-0o-l-s-t-r-i-p, there was an earth embank-
ment there about the same height as the Midland em-
bankment, and in drilling a hole int*" t%e core of the
dam, the dam was fractured over ° «- th of about a
hundred feet is what was quoted to me¢. I did not
personally see it,

I would be very concerned if that happened

to an embankment.

e Do you know any more about that situation?

ALDERSON REPCORTING COMPANY, INC.
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feet what?
A A hundred feet long.
Q The damage?
A The crack was a hundred feet long, that's -

what I was told.

Q Do you know how long it took to develop the

hundred-foot crack?

A A few seconds.

Qe It happened immediately?

A Right, very quickly.

Qe What was the purpose in drilling the ho.e

where this crack occurred immediately there?

A There had been excessive underseepage at
the dam, and we were attempting %o obtain information
in the dam and in the dam foundation in order to =ome
up with corrective foundation.

Q You were doing sampling -~ taking a sample?

A In actual fact, what they were doing was
grouting in the dam.

Q You mean you drilled the hole and then you

were going to put some material in the hole?

A Yes, under low pressure.
Q Under low pressure?
A Yes, drilling the hole for grouting is my

ALDERSON REPC..TING COMPANY, INC.
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Qo All right. To your knowledge was there ever
an investigation as to the cause of the cracking? For
example, was it because when the hole was drillgd it
wasn't done properly?

A Well, I would assume it wasn't. It was
during the drillinq of the hole that it occurred.

Q Okay, but I mean is it possible =-- I mean,
do you know the cause?

L. I believe it was hydraulic fracture.

Qe Do you know whether it was caused by the

fact that the hole was drilled and improper procedures

-were followed or done carelessly?

A I don't know that. It was a competcht

driller doing it.

Q Okay. Could the grouting have caused that?

A No, it was during the drilling of the hole.

Q Prior to the grouting?

A Yes.

Q Okay. To your knowledge no one ever determined

why the hundred foot crack occurred?

A I believe everybody attributed it to hydraulic
fracturing.
Q Had grouting been donc in any other holes

anywhere near the hole where the cracking occurred?

ALDERSON REPORTING COMPANY, INC.
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T T A That I don't recall. TN
Qe Have you exhausted your knowledge of anything -~

any instance you ever heard where hydraulic fracturing
has occurred?

A Well, I know in the literature there is
reference to hydraulic fracturing, but I have exhausted
my personal experiences.

Q Okay. Have you ever heard any comments by
any Bechtel consultants concerning the likelihood

or the danger of hydraulic fracturing at the cooling

pond at Midland?

A Yes, I believe there have been comments that

that is a possibility.

[} Is Dr. Grey =-- is there a Dr. Grey that is
a consultant?
A Not on the Midland project as far as I know.
Q Have ycou ever heard anyone -- strike that.
You say there is not a Dr. Grey that is a

consultant for Bechtel on the Midland project?

A You didn't ask me *hat.
Qe All right. Let me ask you that guestion.
A I know there is a Dr. Grey at the University

of Michigan, but I do not know if he has cconsulted on

the Midland project.

o) Do you know if he has ever made a comment

ALDERSON REPORTING COMPANY. INC.
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about the likelihood of hydraulic fracturing at Midland?

A I have never heard that.

Qe Have you ever seen anything written to that
effect?

A I do not recall seeing anything written on that.

Q Ckay. What precautions would you take ﬁo

prevent hydraulic fracturing when drilling?

A I would refuse to drill is the simplest way
of avoiding'it.

Q Assuming that you were going to do some
drilling in an embankment ==

MR. FARNELL: Are you just talking about
embankments in general?

MR. PATON: At Midland.

MR. FERRIS: Well, I think one thing I would
do first is discuss it very seriously with our con-
sultants to see what factors would need to be considered,
but I believe it is a potential danger to drill in a
dam that has water against it.

BY MR. PATON: (Resuming)

Q Okay. It is your opinion that hydraulic
fracturing is a real danger in the Midland case, is
that correct?

b I think it could be a real danger in the

Midland case. I think it involves a liability that

ALDERSON REPORTING COMPANY, INC.
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1 I don't believe is justified.-
B Qe Okay. Could be presents a possibility which
- I am suggesting is not too helpful. I am asking you =-=-
4 A Well, I don't know whether it could or could
5 not happen, but I don't want it to happen. '
6 Q In other words, you don't have any specific
7 knowledge, you are just saying it's a possible risk so
8 why take it? Is that what you are saying?
9 A : I am saying that it happened once before to
10 my knowledge in a dam of that size with a competent
n driller working, and the person who was watching it was
12 a2 geologist of about forty years experience, anéd if it
13 happened under those circumstances, ig's more likely %o
14 | happen with people who are less experienced watching it.
15 Q Okay. 1Isn't it fairly common practice to
16 investigate dams by borings after they are completed?
17 Y I do not believe iﬁ is fairly common practice.
18 Q Was it ever common practice?
19 A I do not believe it was ever very common
20 practice.
21 Qe Do you think the reason -~ do you think
2 hydraulic fracturing is one of the reasons that it's not
23 common practice?
" A I can't answer that; I don't know.
25 Q Ckay.

'
!
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A I would like to make one statement to add to

that last answer I gave you. Can I do that?

MR. FARNELL: Yes.

MR. FERRIS: 1In answering that guestion, I
made the assumption that the dams had water against
them as ghc dam at Midland has water against it right now.

BY MR. PATON: (Resuming)

Qe This is when =-- is it usual when a dam is
complete. -- when a dam has just been finished to have

water against it or not?

A Sometimes it does, and sometimes it doesn't.
; Q You can't say it's more often one way than
the other?
A Right, unless you tell me more.
Qe Where there is not water against a dam when

it is complete, is it common practice to take borings
after the completion of the dam?

A Not in my experience.

Q S0, your answer is that it's not common

practice would apply whether there is water against

the dam or not?

A In my experienc: that is correct.
Q Okay, and how many =-- can you approximate,
generally, how many perscnal experiences you have where

that statement would hold true?

ALDERSON REPORTING COMPANY, INC.
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l j.wcm‘w*; You mean how many ;;tth dami h:;:u% been
2 | involved in?
3 Q Yes, and obviously if it's a large number
4 | you can approximate. .
3 S A It's quite a large number. I would say
i 6 | more than twenty. '
g 7 Qe All right, let me ask you this, in the
g 8 year 19807
g ? A In the year 1980 the number of dams I have
g 0 | been involved in?
2 n Q Yes, sir.
g 12 A In 1980 probably not very many =-=- probably
2 13 .
3 two or three.
é 14 Q In those two or three was any d:iilinq done
g 15 after the completion of the dam?
5 16 A Not to my knowledge.
§ 7 Q In none of those instances?
g 18 A Not to my knowledge.
§ 19 a All right. Go back either a year or two,
ey whatever, in your memory.
21 A I can simplify it. I do not ever recall
2 Grilling in a dam when water was against it.
23. e All right.
24 A I do recall drilling to install piezometers
25& in a dam when there was not water against it, and that
L ALDERSON REPORTING COMPANY, INC.
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! | was a very special case.

2 Q Do you ever recall drilling in any dam

3 | whether there was water against it or not for a purpose

4 | other than installing piezometers?

5 A No, I don't offhand.

6 Qe Are you familiar with a program of the

7 sﬁatc of California, Division of Dam Safety?

= MR. FARNELL: Will you be more specific?

9 MR. FERRIS: I think you need to reword

10 | the question, too.

n BY MR. PATON: (Resuming)

12 Q From that statement you don't know what I'm

13 talking about? .

14 A I don‘t know of a program. California was

15 | the first state in the United States that had a dam

16 safety group if that's what you are referring to.

17 [+ You mean to your knowledge, they do not have

18 a program?

19 ! A They very actively =-- I would not call it

20 a program. That's the word I'm having problems with.

21 Q Okay. You say they did noct have a program?

w A They have a group of people who evaluate

EX I dam safety.

24 Q Do you know whcthcr.thoy had a program to

25 |

investigate stability of dams?

ALDERSON REPORTING COMPANY, INC.
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MR. FARNELL: What time?
2 MR. FERRIS: I think I know what you are

3 asking about. Because of seismicity in Califérnia, the
4 state required that certain dams be investigated. It
5 is my recollection that‘thc dams that were 1nvcstiga£cd

6 were hydraulic fill dams, which are not the type of

7 dam that you have at Midland.

’ BY MR. PATON: (Resumina)

9 Q. I am sorry, hydraulic what?

10 A Hydraulic fill dams. They may have enlarged

n beyond that, but that's the part that I am aware of.
1 Q Explain that, please, sir =-- hydraulic fill dam.

13 A It's a type of dam that has not been commonly

14} used in the United States since the Port Peck Dam,

15 which the Corps of Engineers was involved ir in the
16

late '30's.
7 The soil is made into a surrey, and the

18 surrey is discharged into a pond, and the courser

300 TTH STREET, 8W. | REPORTERS B''ILDING, WASIIINGTON, D.C. 20024 (202) 554-2345

19 particles fall at the sides, and the finer materials
stay in the middle. So, you have a segregation that
2 creates a core with courser materials than the siells

of the dam.

22
23 1 In connection with the state of California =~
24 the program of the state of California, Divis‘on of

25

Dam Safety, were undisturbed samples taken for lab

.
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testing similar to what's being asked for by the NRC?

A I do neot know the answer to that.

Q In projects under the National Dam Safety
Program were undisturbed samples taken for lab testing
similar to what is being asked by the NRC?

A My understanding of the National Dam Safety
_Program is that where there is a problem that then
additional investigation may be required, but I per-
sonally have not been involved in any single case of that.

Qe Your testimony is that under ordinary
circumstances they would not take such?

A I believe under ordinary circumstances where
;hcrc i; no evidence of a problem, I am unaware that
they require boring.

(v} Do you know where there is indication of
a problem that they would take borings?

A I believe the draft that was prepared by
the Corps of Engineers for dam safety in their phase
two study woul. make allowance for samples to be taken,
but I don't recall if they specifically say boring or
what.

Nor do I recall whether they discuss whether
the reservoir is full or empty.

o Off the record.

(Discussion off the record)
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! BY MR. PATON: (Resuming)
B Q Before you started the surcharge program at

N the diesel generator building, what were Bechtel's

4 limits on total and differential settlement?

5 A For what?

6 Q Settlement of the diesel generator building.
7 MR. FARNELL: For what purpose?

8 MR. FERRIS: You mean recorded in the FSAR
? or what?

10 BY MR. PATON: (Resuming)

" Qe I am asking you before you started the

12

surcharge program, did you make any determinations as

13 to what yocu £felt?

4 A I did not.
15 [} Ckay. I will finish the gquestion so that
16

the transcript reads right.

Did you make. before you started the surcharge

300 TTH STREET, SW. | REPONTERS BUILDING, WASHINGTON, D.C. 20034 (202) 554-2345

18 program, did you make any estimate of total and differen-

19 tial settlement to be expected from the surcharge program?

20 A Not that I am aware of, other than the

21 reference I made to you yesterday.

2 Q About the six to eighteen inches?

23: A Of Dr. Peck's statement in a meeting, but

2‘! there was no calculation. | ' i
28 |

| [} Did you make any estimate or calculation

ALDERSON REPORTING COMPANY, INC.
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1 | concerning how much total or differential settlement

2 | the building could tolerate?

3 A I did not.
4 o Did anyone?
5 A And I would not, I am not a structural

é | engineer. .

7 e Did anyone at Bechtel make such a study?
8 A I do not know.
9 e - Prior to the surcharge to your knowledge did

10 anyone estimate the amount of cracking that the building

1 could tolerate?

12 A I do not know the answer to that either.

13! That's a structural problem.

14 Q Do you have any opinion as to whether it is
15 | important to establish settlement limits prior to

16 | starting the surcharge program?

17 MR. FARNELL: Are we talking about the
18 Midland surcharge program, and if we are, which I

19 assume we are ==

300 TTH STREET, SW. | REPONTERS BUILLING, WASHINGTON, D.C. 20024 (202) 654 2345

20 nR. PATON: You are right, we are.

21 MR. FARNELL: Then it has been asked and

22 | answered and gone into in depth.

23 MR. PATON: No, I haven't. I really haven't
24 asked him his opinion whether or not it's important

25 to establish that limit. He said he didn't know whether

ALDERSON REPORTING COMPANY. INC.
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they were established. .

MR. FARNELL: I think that was dealt with

yesterday.
BY MR. PATON: (Resuming)
Q Do you have any opinion on ghat?
A No, except for the opinion I expressed

yesterday that it was my opinion that Dr. Peck made
his statement of six to eighteen inches in relation to
the need for the instrumentation taking care of whatever
settlement would occur rather than the precise settlement.
Qe My gquestion i:vdo you have an opinion?
R Well, I made that statement because I think
it is a valid statement. That is my opinion.
Q Okay, Dr. Peck's statement == oka&.
In other words, you adopt his statement?
R I do not know that that's the reaso. he
made the statement, but it is my opinion that it is,
and I think that it's an important consideration. |
o} You are referring to the statement you made
yesterday about the six to eighteen inches?
A Yes.
Q My question is do you have a personal opinion
as to whiether it is important to establish settlement

limits?

A It's important for the instrumentation to

ALDERSON REPORTING COMPANY, INC.
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establish broad limits.
Q Okay, and I understand your statement yesterday

had to do with the ability of the instrument to measure
the settlement.

A Yes, and that's for the same reascn that I
am making that statement right now.

Qe In the Midland case is it an important safety
consideration to establish prior to the surcharge program
what the settlement --

MR. FARNELL: What do you mean by safety?

MR. FERRIS: What are you talking about?
It's not clear to me what you are talking about.

MR. PATON: I am talking about the Midland
Nuclear facility, and I am talking about the diesel
generator building, and I'uw asking you whether it is
an important safety consideratinn ==

MR. FERRIS: I thought you were talking
about the preload.

MR. FARNELL: I don't know what you mean by
safety consideration.

MR. PATON: You say you don't know?

MR. FARNELL: I don't know what you mean
by safety consideration.

MR. PATON: You don;t know what I mean?

Okay, I'm going to let the record stand right there.

ALDERSON REPORTING COMPANY, INC.
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You say you don't know what I mean by safety considerations.

That's okay.

MR. FARNELL: Safety considerations with
regard to the diesel generator b-ilding, ves.

MR. PATON. I just said that.

~BY MR. PATON: .(Rosuming)

Q Do you understand the guestion?

A I don't understand the gquestion, because I
thought you were talking about preload fill, and then
you stﬁrtod talking about the building.

Could you please rephrase your guestion so
that I understand which it is you are talking about?

[} Okay. I ai talking about do you feel it
is an important consideration prior to imposing' the
surcharge to establish what the maximum settlement could
be that the building could take?

A The maximum settlement may not be important.
The differential settlement could be important with
regard to cracking.

Q Fine. Now let me ask you as to differential
settlement, do you consider i* important to establish
prior to surcharge program what the maximum limit of
differential settlement would be resulting from the
surcharge?

MR. FARNELL: Could you read that back, please?

ALDERSON REPORTING COMPANY, INC.
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(Question read)
MR. FERRIS: I don't believe it is that
significant.

BY MR. PATON: (Resuming)

Q Pid you do it?

A I did not do it.

Qe Did anybody at Bechtel do it?

A I do not know whether they d4id or did not.

Q Do you know who in Bechtel would know whether

that was ever done?

A Well, I believe Dr. Afifi might know.

Q Okay. Do you think it's important prior to
the imposition aﬁ the surcharge to.cstablish maximum

allowable cracking limits that you might expect from the

surcharge program?

A For the diesel generator building?
Q For the diesel generator building.
A Well, the diesel generator building at

Midland is a very husky building, and for that reason,
I do not consider it was a very important consideration.
Qe So, was it not done, or was it done? I

assume from your answer it was not done?

A To my knowledge, no.
Q You say it's a very husky building?
A Yes, it's an unusual building in that it
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is designed to protect the die;cl generators from turbine
missiles and tornado missiles. It's unusual in a
building in that it has quite thick walls and is Quite
rigid.

Q You are indicating that for that reason =--
okay. You have stated your answer.

To your knowledge is there any cracking in the
diesel generator building at this time?

A I don't know at this time. I did see
cracking prior to placing the preload.

Q Do you know whether when a building is cracked
whether that means allowable standard code limits have
been exceeded?

A You would have to ask a structurai engineer that

Q Okay. A fair anrwer.

Do veu know whether Bechtel has completed any
analysis of the cracks at the diesel generator building?

A I don't know what analyses have been done on
the cracks.

e Do you know whether any analysis ha; been
done?

A I believe some analysis must have been
done because I heard Mr. Rotz discuss this subject at
Midland in February of this year. I believe it was

February of this year.

ALDERSON REPORTING COMPANY., INC.




Ckay. . That terminates the deposition.

MR. FARNELL: I would like to take a few

minutes. I may have some guestions.

(Short recess taken)

s MR. FARNELL: Back on the record. I have a

6. few guestions.

4 EXAMINATION BY COUNSEL FOR APPLICANT

. BY MR. FARNELL:

’ Qe . Mr. Ferris, do you recall yesterday responding

0 to a question by Mr. Paton concerning whether consolida-

" tion tests are a reasonable method to predict settlement?

300 TTH STREET, 8W. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 654-2345

= A Yes, I do. ;

'8 o Do you recall your answer to that question?

" A I said they were reasonable.

" Q Is that answer dependent on any factors?

" A Yes, it is. The guestion is a general

" question and I responded to give a general answer.

- I think in instances where you would have

" better data, then I would not use the consolidation

» test. for specific cases like the diesel generator

- building at Midland where we have better data than we

2 would get with consolidation tests on undisturbed samples.
- The case I was referring to, the general

- cases where you go to a site and there is no information,
25

then that is the only basis for making an evaluation of
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Qe Do you recall yesterday testifying concerning
soil stratification in regard to underpiunings for
service water structure and other structures at Midland?

A Yes, I do.

Qe Was it your testimony that you needed to
know the soil stratification prior to making design
underpinnings for these buildings?

A Yes, I was relating to the pile foundations,
and to do that you need to know where the barium stratum
is, and in my reference to stratification, I was "
talking in gross terms in relation to £fill as one stratum,
and till or any layers below that as additional strata.

o Do you need to know the substratum prior to
designing these underpinnings?

A You must know the stratum into which the
Piles are going to be founded.

Q My question was whether you needed to know

any substratum?

A Oh, beneath that?
[+ Or above that.
A I don't believe so at the Midland site. We

already have a lot of information.
o} Do you recall yesterday some testimony you

gave concerning borings and initial site investigation?

ALDERSON REPORTING COMPANY, INC.




1 A Yes, I recall discussing that briefly.
< (Y Was it your testimony that it was normal
3 practice to do borings to determine soil characteristics

4 | on an initial investigation of a site?

5 A Yes, it is very normal practice.

6 Qe Is it normal practice to do borings after

7 construction has been done or is partially completed

8! on a site?

9 A That is unusual insofar as soil exploration.
10 Qe Do you consider tho_ulc request for borings

| to be unusual?

12 A I believe it is unusual at the Midland site.
13 e It would not be t.lp;nd.d to in normal

14 practice?

15 A I believe that their borings refer to construction
16 fixes at a number of locations, and we have provided means
17 for checking those fixes by other and better procedures.

18 0 Do you have an opinion concerning the

19 stability of the dam at the Midland site?

300 TTH STREET, 8 W. , REPGI(TERS BUILDING, WASIHINGTON, D.C. 20024 (202) 5642345

20 A No, I den't,

21 Qe Do you consider the dam to be stable?

2 A Yes, I do.

23 | e That's all the guestions I have.

24 MR. PATON: Okay, I have a couple of questions
35 | now.
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EXAMINATION BY COUNSEL FOR NRC
BY MR. PATON:
Q Mr. Ferris, I want to ask you about your

response to Mr. Farnell's question about whether the
staff's pending request for borings is unusual. I

believe that you responded that it was an unusual

request?
A Yes, I did.
Q And the reason is that you have a better way

to provide the information you believe the staff wants,
is that correct?

A I believe so, yes.

Qe Don't you consider that since the subject
being addressed is a nuclear power facility that
even if the information you have provided is better,
isn't it appropriate that you also submit the other
information to use as verificaticn of the information

you have submitted?

A You mean the borings?
Qo The borings.
A A major problem I have with the borings is

that it may confuse matters, and I believe I discussed

that yesterday.

[} Okay. VYou're afraid it may confuse the NRC,

is that correct?
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A No, I am afraid it may confuse thc NRC or
anybody locking at it.
Q Don't you thipk tﬁat that matter would be
better decided by the NRC?
A I believe we are the engineers on the plant,

and it's my opinion that it's not == I believa it has
a potential for creating a problem. .

Q Okay, but NRC does have some function that
calls on them to review the safety and to make an
assessment of the safety of this facility.

. MR. FARNELL: This whole line of questions =--
there is no foundation. I mean you are asking him to
tell us ;hout what the NRC's function is, and it's
up to the NRC. '

MR. PATON: Exactly, and I would like to state
on the record why. He just stated very, very clearly
that he has made a judgement that the NRC does not
need this information.

MR. FERRIS: Because we provided better

information.
BY MR. PATON: (Resuming)
4} Okay. So, it is your opinion that the NRC
does not need this information?
A That is my pcrlonul.opinion.

0 And it's your opinion that the NRC is in

ALDERSON REPORTING COMPANY, INC.
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error in asking for this information?

2 A I do not think that it is in the best interest

3 of the NRC to ask for that if it is going to create a

4 problem, and it is for that reason that we have discussed

3 ’ this matter.

i ‘ e Do you think the NRC thinks that that bering

g ’ information is going to create a problem for them?

g . A I don't know =--

- MR. FARNELL: I object to speculaticen.

g - BY MR. PATON: (Resuming)

; Lo Qe You don't know?

§ . A I can't think for the NRC.

é " Qe I submit that that's exactly what you are

g - doing. |

=

§ s Mr. Ferris, with respect to the word unusual,

f - would you describe the soil settlement problem that

5 " exiscs at the Midland facility as unusual?

g " A Yes. Maybe I should have used

! L the word unnecessary rather than unusual, but I would
- say it is somewhat unusual =-- the soil condition in
" the £ill.

Q To your knowledge has. Bechtel ever been

22
» involved in a project with any problems similar to what
" exists at Midland?

25

A We have had compaction problems bafore.
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Q Have you had any compaction problems at anv
site similar to the extent of those at Midland?
A Not to the extent of those at Midland.
Q No further questions.
MR. FARNELL: Fine, I have no further questions.
(Whereupou, at 11:45 a.m., the taking of the

instant deposition ceased.)

Signature of the witness

SUBSCRIBED AND SWORN to before me this day of

» 1980,

Notary Public

My Commission expires:
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deposition was duly sworn by me; that the testimony of
said witness was taken by me by stenotype and thereafter
reduced to tvpewriting undcr'ny direction; that I am
neither counsel for, related to, nor employed by any of
the parties to the action in which this deposition was

taken, and further that I am not a relative or employee

{ of any attorney or counsel employed by the parties

thereto, nor financially or otherwise interested in the

outcome of the action.

o e o JEESR
Notary Public in and for the
State of Illinois

My Commission expires July 27, 1983,
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