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UNITED STATES CF AMERICA
NUCLEAR REGULATORY COMMISSION

Before the Atcmic Safety and Licensiag Board

In the matter of:
Docket Nos.: 50-329-OM

CONSUMERS POWER COMPANY 50-330-0OM
50-329-0L
(Midland Units 1 and 2) 50-330-QCL
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DEPOSITION OF JOSEPE D. FANE
VOLOME IV
Bethesda, Maryland
Tuesday, 2 December 1580
Deposizion of JOSEFE D. XKANE resumed DY agreement
of counsel, pursuant to adjournment, t.t 9:00 a.m., in Room
P-110, Phillips Building, 7920 Norfolk Avenue, 3ethesda,
Maryland, before William R, Bloom, a notary public ia and for
the District of Calunbia; when were present on behalf of the
respective parties:
On behalf of the Applicant:

RONALD ZAMARIN Esg., Isham, Linceola and 3eale,
One First National Plaza, Chicago, Illincis
JAMES E. 3RUNNER, Zsg., Consumers Power Company,

212 W, Michigan Avenue, Jacksen, Michigan
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On behal? of the Regulatory Stafl:

WILLIAM D. PATON, Esg. and BRADLEY JCNES, Esq.,
Office of Executive Legal Director,
United States Nuclear Regulatory Commission,
wtlhinmn, Do c.
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Witness

Jeseph D. Kane
(Resumed)
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Q

A

Q

A

Q

A

deposition of Joseph D. Kane, continued from the previous
sessicn of Thursday, Octcber 16th, 1980.

Whereupon,

JOSEPH D. KANE

resumed the stand and, having been previcusly duly swerm,

was examined and restified further as 20llows:

FURTHER CROSS-EXAMINATION

BY MR. ZAMARIN:

Mr. Rane, you understand you aTe still undex cath

and swozn to tell the truth, don't you?

T do understand.

Do you know what type of Pioimtcu used with

I:ognrd to the surcharge program of the diesel generator

puilding at Midland?

3efore we start, could I give ycu scme information

that I had indicated in my previcus testimony chat I weuld

give to you—

Oh, surely.
- having to do with record sampling?

MR. PATON: Why den't you identify it, =ell fairly

————————————————— -
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precisely what it is just so it can be clearly identified
again.

TEE WITNESS: It is in respcnse to my previous
testimeny .and it can be found in Veolume I, page 54, of the
previcus testimony, and it is sources of informaticn having tc
do with record sampling and testing during constzuction. And
these are excerpts from a Corps cf Engineers' Engineering
Manual.

There are three pages Ircm EM11102-2300 and they
are paq.;\7-l shrough 7-3.

In addition as I recall, Mr. Zamarin also asked me
2or a list of events that I had before me which I had given
to him in depesiticn. And I have made a copy again of that
chronology of events for Midland. 3

One cther comment I would like to make is when
questionad about the number of employees in the Gectechnical
Engineering Section I think I gave the names of seven pecple.
I should cerrect that to add two additional names. The names
that were missing were GerTy Pearring and John Chen.

BY MR. ZAMARIN:

Q Would you spell the two names, please?

A Pearring is P-e-a-r-r-i-n-g, and Chen is C-h-e-n.

s Rl wdaral Repaviorn, Sa
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1 Q John Chen?
B A Yes.
3 Q What are their titles?
. A Gectechnical engineers.
5 Q Have either of them done any work on the Midland
8| soil settlement issue; to your knowledge?
7 A Ne, they have not done work, to my knowledge.
L] MR. ZAMARIN: I am marking as Ixhibit Number 18,
8 Consumn:s exhibit Number 18 as of today's date, 12/2/80,
10 | the docuncnt that you produced today, the 2irst three pages --
11 | the first four pages cf which are the sources of informaticn
12 | that you referzed and the last three pages of which are
13 | the chronclogy to which you referzed.
14 (Wh;;.upon, the documents
18 referred to were marked
16 as Consumers Exhibit 18
17 for identification.)
'8 BY MR. ZAMARIY:
19 Q Is that right?
20 A Are there only two pages to the chronclogy?
7 Q Three pages, I believe.
= A

I thought there were only two. Ckay.

Pewi deral Reporiors, Sa
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Q Well, I don't know. Loock at what's on the last
page. Maybe that's not part of the chronology. What's that
on the last page of what I've just marked as Exhibit Number
18? :

A There are two pages cf chronclogy, and cne addi-
ticnal page of events that were developing as the soil
settlement issue was being reviewed by NRC that had been
prepared by Lyman Heller.

Q I have a question pending. I will withdraw it now
because f‘wtnt o get ontc another line, and I'll ccme back to
it. ' : '

-

Since October l6th, the date of the last session of

your depesiticn, have you ccme into possession of any docu-

5

ments that would be within the purview of the nctice to pro-

duce at the taking of the depcsiticn as modified by Ccunsel?

Y Eave I come intc the possession?

Q Yes.

A Does that mean things that I have written?

Q Things that you've written or things that have been

transmitted over, given to you which would be items that are
not in the Public Document Rocm, unmarked copies == strike

that == marked copies cof things that are not In the Public
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Document Roem, or items that otherwise were 2ot transmitted

to or from Consumers Power Company?
A I would say Yes to that guestion.
Q Okay.
Do yeu have any of “hcse items with you now?
A I do not.
Q Where are they located?
A In my ocffice.
Q Would it be possible for you to bring them with

.Y

you after the lunch break?
A I could bring as many as I can identify, but there
m;y be scme that I could not readily-- I weculd have to go

through all my files again and determine which cnes I have nct

S

given you.

Q You could make an effort them to at least bring
as many as possible after the lunch break, and then at scne
later date, do a more careful review of your f#iles and supply
us via Mr. Paton with other documents?

A Scme of those documents refer to the preparaticn
of our testimony with regard to the up-coming hearing. " I
would want to discuss those with my Counsel.

Q Obvicusly. Azd I would assume the claim o2

Lz;—é;LLnchquﬁ-‘téas
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privilege would De asserted, and then we'll see whether we
agree or whether we have to seek higher authority.

Really all that I'm asking is--

MR. ZAMARIN: And perhaps, 8ill, I should be askixng
this of you rather than the witness, if he can just bring
us what he can find over the zcocn hour and with regarxd to the
isems that would require a more thorough search, if he could
do that and you could supply copies to us. And obviously
the claim of privilege is scmething that needs to De identi-
f£ied and'thcn assert a privilege.

MR. PATON: ves, we'll respond to that after the

lunch hour.

THE WITNESS: Could I ask that since you're asking
me to bring it after lunch, I will nat\gavc time to make
copies, that I briag chos§ and you identify, similar to what
you're doing for us, which documents you would want?

MR. ZAMARIN: Yes. I anﬁicipat. that I may have
some guesticons on them after lunch but yes, we will then
identify those of which we want copies.

8Y MR. ZAMARIN:

Q Do you know what type of siezcmeter was used with

regard and in connecticn with she diesel generatcr duilding's
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surcharge at Midland?
= To my recollection there were twc types of piezo-

meters used.

Q And what were they?

A The manufacturer's name?

Q Yes.

A I do not recall.

Q Can you identify them by type?

. They were, to my recollection, pressure-cell tyre

piezcmeters where the mcde of measurement is by air.

Q Measurements Sy air did you say? A-i-z?
A Yes. 5
Q Is there any other descripticn or ncmenclature

that is generally asscciated with the é&pc of piezcmeter that
was used during the diesel generator building surchsirge?
A Those types of piezcmetaers may De referred to as a

closed system.

Q Are there several different types of piezcmetars
of which you're aware?

A There are many different types of plezcmeters.

Q And are response sensitivity of these piezcmeters

of different types different?

ot Rl edural Reporion, Ena
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A The sensitivity of the different type piezometoIs
are different.
Q And does the type of response that each gives

differ in that scme would have a slow while others would have
a mcre Lnstantanoous.:nspcnsc?

A . Yes.

Q Do you know which type, witd regard €2 sensitivity
and method of response, was usad for the diesel suilding
surcharge?

A 4 Being the air pressure type piezometer, You would
expect a more rapid respcnse 0 the pressure versus such as
an open-tube type piezcmeter where the larger quantity of
water would be required and there would be a period that it
would take to respend for that water tsxbuild up.

Q 1£# you had, for example, the more slow response
type, would that influence piezcmater readings inscfar as
making a reccerd of excess pcIe dissipation was concerned?

A Would you repeat the question? My understanding
of the question is if we had the type of piezcmeter that had
a slow respense, would it represent or be affected by the

excess pore pressure. Is that correct?

.9 No. The guestion is i%f a piezcmeterl of the slow
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response type were used, would that have scme iniluence cn
piezometer readings of excess pore water dissipaticn?

A I+t would have scme influence.

Q And will you describe what that influence would
and the mechanism of that influence?

A A slow response type of piezcmetar would be, sa:
an cpen tube and the measurement of the pressure in the tu
would be dependent on the time it weuld take for that wate:

o either move in or out of that tube. And so if there wa:

a sapid é;volopncnt in pore pressure you may not be getti
an accurate :caginq in the slow response type because it h
act fully had encugh time to either allow movement of wate
into the tube or cut of the tube. .

Q  In shor: them, it would be fair to say that it'
possible with thi slow response type piezcmeter that you w
have dissipation while the piezcmeter is responding and ¢=
it wogldn't record the total dissipation?

A It's possible.

Q 1# in fact such slow response piezometars were
used rather than the closed system or ianstantanecus respor

piezcmeters at the diesel generator building, would that,

your mind, possibly account for what you percsive to be a
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rise in peore water pressure that was less than expected?
A Ne.

Q Why not?

A Secause the time that we were measuring pore water
pressures was over several months, and I think the time lag
that is a problem with the slow response type piezometers
would not be over that period. I think it would be over
periods of days rather than months.

Q  The time lag you say would be over a period of days
rather than months; is that rzight? g

A Yes.

Q And in your mind it is not pessible then that
pore prassure dissipation was sc rapid that it could have
occurred in significant magnitude duriﬁé the first several
days and thecefcre not have been accurately recorded?

A Well, it's my understanding that the piezcmeters

17

18

19

. 'ere a closed system and therefcre, they would be mcre
‘xccnratn.

Q Could you answer that guestion assuming that they
were tﬁc slow response open system?

A They would be influenced, because they ate the slc

type. Whether they would have crly indicated that levels tha
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were cbhserved at Midland, in my cpinion even with the slow |
type it would have been higher. Th. pore pressures would have
developed higher than what was indicated and what you have
submitted for Midland.

Q And is it also your cpinicn that not only weould

they have develcped higher but that they would have been

recorded higher even assuming the use of slow response copen
system piezcmetars?

A Would you repeat the Question?

(Whereupen, the Reporter read from the reccrd
as reguested.)
TET WITNESS: Yes. i
BY MR. ZAMARIN:
Q Are you familiar with the pi;zanoter styled a
casa Grande type piezcmater?

~ Yes.

Q Is that a slow response oI instantanecus respconse
piezcmeter, in your opinien?

A Slow response.

Q You testified at cne of the previcus sessions of
your depositicn that you had expected, or cne could calculate,

T believe, a 35-fcot head as a result ¢f the axcess poIe

LZL—é;;L-léZLhﬂo‘céLs
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pressure. Is that correct?

A T indicated that would be the maximum level that
you could expect.
Q Are there certain assumpticas that one would have

to make in order to expect O reach or approach that maximum

head?
A Yes.
Q Can you tell me what those assumptions are?
A That the soil is fully satur +ed, that the locad

™

imposed initially is imparted to the water in the pcore pres-
sures and not carried any by the soil stIuctuze.

Q Would one of the assumptions alsc be an instan~-
tanecus applicaticn of surcharge?

A You'd have toc define 'instaﬁzanoous.' Are we sayixc
within seconds?

Q Why don't you tell me within what pericd of tine
the surcharge would have to be applied in order to De “on-=
sistent with an expectation of the maximum 35-foot he 2?

A The time that would have to be applied is befcre
any drainage would occur.

Q With regard to the diesel generator building acea,

what is your cpinion of the amount of =ime before drainage

o PG odarel Repariers, Ena
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would occur?
A Because of the hetercgenecus nature o2
that would differ in different locations.
Q And what would be the average drainage
drainage path, in your opinion?

A T don't think there is an average. Iz scme
tions it is mv understanding we have essentially a full cdeptl
£ #£411 that is clay. In other areas we have mixed. In cotihe:
reas we have entiresmnd. and I don't think I can give an
average éc: those three conditions.

Q What would you expect the time o be in the area
of mainly sand?

A I would expect it to dissipate zapidly.

Q Bow capidly? Within a day? %

Over a period of several cays.

Q What about=-
A

It depends on the permeability of the sands.
would be some sands yhera it would not build up. There wculd
be scme sands where it would.

Q When ycu say "it" what ale you referring t0?
A The pcre pressure .

Qkay.
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Now, we're talking now about drainage path; sight?
A We're talking about drainage path. But the drainace
path is the means Dby which the pore pressures dissipate.

Q Right.

You sny.:hn:. were scme sands where pore preassiure
wouldn't build up. You mean it would not act as a drainage
path?

A No. What I mean is there were some sands that are
so permeable that upon loading, the water would not build
up == th;‘watc: would not build up a pressure because of that.
loading and it weould drain almest instantanecusly.

There are other sands, because oI ;hc g:aéation
or the percent fines, where that would not occur.

Q Where would the sands tlat i‘E‘ is your understanding
exist with regard to cc:tgin areas of the diesel generator

puilding fall within this gradation of fines that you refer

to?

A T would say wherever there were sands that had more |
than five percent fines, five percent passing a 200-mesh si-vc.{

Q What would happen where you had sands where there
were mcre than five percent 2£ﬁcs?

A The rate of dissipation cf pore pressures, the

P Gded Roprion, Gom
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1 ebl3 1 | drainage through those materials would be slower for material
_1 2 | that had less than five percent, in my estimation.
T‘ 3 Q And what is the nature of the sands ia and around
' 4| the area of =he diesel generator building at Midland?

: : ' s A I think we have silty sands which would have mcre
1: 8 | than five percent. I think we have sands between £ive and
1_"3 7| 12 percent. I don't know whethex-—— I do not recall whether

: J 8 | we have sands with less than five percent.
‘ 9 Q Based upon what your understandiag of the gradatic
1 10 | of the nnds in and arcund the diesel generater building is,
-4 11 | dc you have an opiniecn, ‘based upon your gectechnical enginee:
-~ C 12 | ing experience, as to the amount of time that would be re-
j. 13 | quired under the surcharge conditicns that exist at the cies:
h 14 | genarator building for MQQ and c‘.is“aipation cf excess
; 1S | pore water pressure?
—;i‘ 6 A The question is directed toward the sands?
; A Q Yes.
. 18 A I think I have indicated how quickly the sand
i ~ 19 | arains depends con the gradation. So if I'm being asked %o
! 2 | make a guess cf time, then I think I have tc kaow which type
? L’ ¢f sands you're talking about.
4 = Q Well, the predicate of my gquestion was based upen
i o Reris daral ERepariors, e

1
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your understanding of :he gradation cf =he sands which you've
described as silty sands which are greaterl «han five percent
fines and sands between #iye and 12 percent £ines, based upen
your understanding that that was the type of sand that we
had, what would, in your cpinion, be the time for drainage
and dissipation of excess pore water pressure under the sur-
charge conditions?

MR. PATON: I'm not suTle shat the witness indli-
cated that that was his clear understanding of what the sands
were boc;;s. 1 think he said when he GOt £inished that he
wasn't sure whether there were any sands less than five pex-
ceant.

TEE WITNESS: To answer the quostion‘l"t.hink z
have to address the three types of san&; snat I have grouped
+hat could possibly be there, and I would say that 12 it is
less than five percent fines, then the dissipaticn of pore
pressure -— the drainage through that material will be very
quickly.

1£ it were, say, five to 12 percent fines, I think
+here would be scme puildup of pore pressures but that would
rapidly dissipate. And by "rapidly” I'm =alking about days.

1# iz's the type cof material that has meoTe than 12

PooFodorel Reporiers, Sna
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percent fines, I think ;: would take weeks to dissipate.
BY MR. ZAMARIN:

Q When you say "with five to 12 pezcent fines it
would take days," are you talking about one or twe days?

A Yes. But it should be recognized that we have
silts and clays in the £ill; which would take much loanger.

Q With regard to the clays, and based upon your un
standing of the predcminant characteristics of the clays ex
ing under the diesel generator building, what is your opini
as to th: time for drainage and dissipaticn of excess pore
watar pressure under the surcharge load?

A I know there are many facters which aZfect the
and that is: how fully saturated they are. That could bz:
up the problem of, if only partially sxtuzat-d and, under i
ing, now causing scme of the gas in tha ai. veoids to go inm
solution but scme gases to remain in the alrx voids, and if
were only partially saturated and that occurrad, chen that
would affect the time for the pore pressures to dissipate.

So right now I cannot tell ycu how guickly, unt
I knew the degree of saturation of the materials that were
iavelved, until I knew what is the likelihood of sand lens

extending through those areas. There are xany factors %9

o el edorel ERaporiors, Ena.
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: Q You say you would have to know the likelihood of

3| sand lenses extending through those areas. Is that because
4| the time for dissipation and time to conscolidation varies as
$| a function 2f the drainage distance?

s A Yos.

7 Q And do you know by what mathematical relaticnship

8| ~ime relates to the function of drainange distance?

9 A Would you repeat your question?
19 (Whereupon, the Reporter read from the record
n as requested.)

2 THE WITNESS: I don't recall the exact mathematical

3 | relationship.

14 BY MR. ZAMARIN:

18 Q In coming to your conclusion that the maximum

'8 | arainage head would be 35 feet, did you assune 2 certa.n
7 drainage distance? 1

. A T don't think it's proper to label it "maximum
9 | arainage head."

® o] Label it however you wish then.
n A It is the maximum pore pressure that cculd have
z

developed because of locading.

X PealT edorel Reapariers, Fra.
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Q Then in reaching your cenclusion of maximum Dore
pressure head of 135 feet, did you assume a certain drainage
distance?

A No. I think the indication that it's the maximum

head is assuming that there are no readlly appareant drainage

paths.

Q How does the drainage distance influence dralinage
time?

A When a soil is loaded and is fully saturated, the

tendency is %o squeeze the voids closed which puts the pore

water under pressure. That pressure wants o relieve itsel’
by draining, by seeping out of those air voids. .And so the
longer the distance that it has to drain and develcp seepace
resistance affects the time of d:linnqc:

Q You're saying that in reaching the conclusion of
a maximum pore pressure head of 35 feet you assumed no readily

accessible drainage paths. Do you think that that's a likely

circumstance with regard to the diesel generator building?
A Could we go back =o where I said I have assumed
no readily available drainage paths?
Q Do you mean you want to hear your answer again?

A T want o hear where I made that statement again.
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MR. ZAMARIN: Would you read that answer back,
please?
(Whereupen, the Reporter read from the record
as requested.)
TEE WITNESS: I think the digeinction I'm trying
to make is the computation for maximum pore pressure~- I
ehink I have indicated what are the assumptions when you
calculate that, but they are the assumptions to calculate tle
maximum gfro pressure that you could develop. And I'm saying
maximum....The questicn that you have is when I do that I'm
assuning no drainage path. I recognize that is the maximum
value, and I recognize there are drainage paths in the ZiIll
at Midland which would give ;o less than that maximum.
So I guess what I'm objoctiﬁ& Mm»is your saying
shat I concluded that there were 2O drainage patis.

BY MR. ZAMARIN:

Q I didn't say that. I was simply asking whether
you believed that there were no drainage paths with regard ;
to the diesel generator building acea at Midland.

A T think I said I felt there were.

Q Sased upon what jour understanding of what those

drainage paths are Or are likely to be, do you kanow how much

IZL-43;L~Jd91¢-*-.éZn
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less than a 35-foot head would be in fact expected?

o It seems we are now repeating a lize of guestioning

3| that you had given me before. I think we are. And you are
4 | asking me to give you the pore pressures which I felt are

8 | more reasonable for the Midland site other than the 15 feet

8| and T think I have indicated in previous testimeny that it

7 | would take an analysis tc do that.

s And I think I went through talking about sections,

9 | about :c!lcctinq on v.bou sections, scil parameters, soil

0 st:ati.icatian and estimating what I thought were the potential

n d:ainaqc paths to be able to make that kind of analysis. Anad

I think we'zre returning to that same line of questiocning.

3 Q So are you saying as you sit here now, based on

N

|
l
4 | your expertise in geotechnical engineering, that you cannot &

18 provide. an opinicn as =9 what the likely drainage path is with |

16 | regard to Midland and therefore, what effact that would have

!
17 | an the maximum pore pressure head of 35 feet? '

. A As I sit here ncw, I have not made =hat computation.

9 |+ nave indicated to you what T thought would have =0 be done
- o make that computaticn, and I have indicated in the past I
falt if there are reascns to explain why the pore pressures

did not develcp to higher levels that ycu would have anticipatec
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‘| eb22 1 | then this type of analysis should be made to give reascns why
‘a;; -~ 2| it never reached that level.
_t}: ‘1.490 3 Q Is it true then as you sit here now you are not
??] 4 | capable of AOan that?

%j B A No, that is not tzue. I am capable. I have not
_;3 ¢ | done it.

ffﬁ ? Q I see.
iéﬁ 8 Whez I say "doing that" I mean capable of giving

9| us an opiaion pased upon your expertise as a gestechnical

10 | engineer as to what effect it would likely have on the 35-

- .
- -

11 | foot head, now as you sit here without going %0 a calculatic

12 A I'm not capable of giving you az cpinion because

®

13| I have not done that analysis.

4 . Q De yeou believe that such a calculation of dzainac

=,
¢

!1
§ 7RSI T

15 | paths and their affact on the anticipated maximum head can

1¢ | be calculated based upen the heterocgenecus nature ¢f the

"-!

17 | soils in and arocund the diesel generator building?

1
3

L] A T think an examination of the conditions that I

s
x4
{

|

19 | have talked about previously could be made and give a good
S~ 20 | understanding why the pore pressures never fully developed.

g 21| 1 don't want to indicate that T think this is an exact com=

22 | putaticn that anyone can de and when completed there weuld

L Peor-Fderal Raporiors, S
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no questions.

I think I had indicated that there would De many
assumpt.ons, assumptions on stratification, assumpticns on
soll parameters which would be involved. But I am saying if
the pore pressures never develcped to a laevel that we would
anticipate, there must be reascns. And locking at potential
drainage paths may help explain the reasons.

Q Do you know whether time cof dissipaticn varies as
the square of the drainage length?

kY . I'm not positive but I thiak it dces.

Q So then if you had a é:linaén length that was cne-
£i%eh of an assumed length, the time for dissipaticn would’bc
cne-twenty-£ifth of the time that would be calculated for the
assumed length. Is that right? 3

A That's right.

Q T take it then that the drainage path length would
have a substantial impact the on the time of pore pressure

dissipation and the extent t. which certain piezcmetars

would record all of that dissipation. Would you agTee with
that?

A I would.

Q Wwould you agree that the process of settlement is

PelFdural Ropariors, G




a decelerating process

A Yes.

Q And by that am I correct in understanding that
there should be maximum settlement at the beginning of
application of a load, maximum dissipation of pore pressure
at the beginaning of application of a lcad, and then no
acceleration in the settlement or dissipaticn 3¢ the pore

pressure under that comnstant load?

A Generally, yes. There could De extenuating circum=~ |

stances which could change the rate cf acceleration.
Q Tell me what those extenuating circumstances are.
A To cause a change in site ceonditions such as

increasing the lavel v in “he soils whe-a, De-

“

causa of developing saturation new zones of scils have become
saturated and the saturation effect cverwhel:ms tle normal
deceleration of settlemen<.

Q Would there be any other extenuating circumstances
o your knowledge that could--

A Not that I recall.

Q Are you familiar with the settlement versus log
time plots for the settlement markers on the diesel generator

puilding during the applicaticn of the surcharge and the
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3 eb2S 1| removal of the surcharge?

“q

R . A T have some familiarity with them.

 —

*, 3 Q And do you recall that they are essentially of a
}J 4| scmewhat S-type curve showing a second drop?

% |

- 5 A I'm waiting to see the curve.

2 . Q : have here Figure 3 of Consumers Exhibit Number

8 for identification, Xane deposition, as cf 10/15/80, and
I show you that. This is Zor Marker DG-3.
(Eanding document to the witness.)

A ] Perhaps you would like to indicate on here what
you're referring to as the second drop.

Q Well, what I see'is the porticn before I believe
it is 100 on the log time scale. There's a certain slope an:
then that slope decreases. It turns uSQa:d -= not upward of
hori:;atal but it changes slope, doesn't it?

A I+ appears, does it not, to change here and also
here?

Q Unfortunately when vou say "here,” we can't get
it on the record. It's just before the 100 cn the log tine
scale it changes. Is that right?

A It appears tc change at the time just before 100

days and then it alsc appears =2 change agai:x after 100 days

.‘ .
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Ckay.

Describe the change in the slcpe just before 100

is scmewhat flattar than the preceding settlement pattern.

t

|

a Just before 100 days there's a change in slcpe thati
%

|

Q And then what happens to the slope just after 100
days?

a At 100 days it appears to level off, and then again

immediateliy after 100 days it appears ©o go into a new slgpe

|
or settlament. \
Q A steeper slope than we nad for that pericd just |
hefore 100 days, up until just afters 100 days?
A Prom the way it is plotted here it would appear to

be slightly steeper.

Q Qkay.

To your kncwledge is that a typical settlement
versus log time plot showing primary consolidatiocn and then
entering intoc secondary consclidaticon?

A T think it would be helpful to define "typical,”

whether we're :zalking about typical lahoratory tests or a

typical field test.

Q I'm talking about typical Zfielc tests. You
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wouldn't expect to find a settlement versus long time plot

for a lab test, would you?

“ Yes.

Q Ch, you would?

A Sure.

Q Why don't you describe for e then the type of

laboratory test and the type of plot that you would have Zfor
primary and seccndary consclidation with regard to lab t-nts}
A 4 Do you have a curve you<§ish me to indicate it on
or do you want me to draw my own?
Q I just want you to tgll me what you would do, what
you would plot on each of the ordinates and what the curves
would look like.

N

A We are now ta'king about a laboratory teste~
Q Yes.
A -= which is plotting either dial deformation read-

ings which is the equivalent of settlement versus the log of
time, and you would anticipate haviag an S-typw curve there
from which you could estimate the end of primary consolidaticn
and the beginning of secondary consolidation.

Q You said you would have what type of defommaticn
reading? Dial?

—————
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plotting used customarily ia good engineering practice?

A
<
A
Q
A
Q

tomasy

A

2

ar predicting settlement?

A

“

Dial.
Dial?

Gauge,

1s this a standard type of test and method of

Which one are we referring to?

The cne you just described.

Dial deformation?

pDial deformation reading versus log of tinme.

It is customary.

It is.

Custcomary ia the engineering Zfield or just cus-
with regard to NRC engineering practice?
Customary in the cnqinoc:iﬁ% field.

Do you consider it a reliable method of estimating

The plot we're talking about was versus log time.

That plot is not

but the time for settlement to occur.

Q

the time for settlement tO occuxr?

A

dial of the laboratory equipment.

used to estimate the amount of settlement

Do you consider it to be reliable in estimating |

There

are cases where I would consider it; chere

IZL-ASEJ-149Z¢--‘<£Ls
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are cases where I would not. ’
Q Would you consider it a reliable method in the
case of the diesel generator building?
A Because of the heterogenecus nature of the £ill,
is would be difficult to use that to predict the tixe.
Q What kind of a lab test, if any, would give re-

liable predictions as to the time of settlement in a situation

such as the diesel generator building?

A The test that we're talking about, the plot of
deformation versus time, would be the best laboratory ap-
proach, the best available.

Q ’ Is there a laboratory approach to predicting

settlement?
A The amount of settlament? )
Q Yes, -
A Yes.
Q o= with regard to a situation like the diesel

generatcor building.
A It's been my experience that it is more accurate f

when running the consclidation tests t2 be able to predict ,

she amount of settlement %han it is for the time for settle-

ment to cceur and therefore the laboratory cecasclidaticen

" AT oderel Repariors, S
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test, in my estimation, can reascnably help yeu to predice.
the amcunt of settlement.
Q Okay.

There's an expression I use that is called
damnation by faint praise, and I'm not quite sure what you
said or if that's what you did ia that answer.

What I understood you to say is that predicting
the amount of settlement was a little more accurate than
predicting the time of settlement using the dial deformation
versus l;§ time, and that it would reascnably help you in
predicting. Is it a rellable prediction of ancunt-of settle-
nent? . .

A There are cases where it would be reliable and

~

other cases where it may not be.

Q In your opinion would it be a reliable predicticn
of the amount of settlement in a case such as the diesel
generator building where you have heterogenecus soil pro-
perties?

A Yes. Yes, if the various conditions that exist
under the diesel generator building are appropriately taken
into account.

Q Okay.

4 Mu%—.a_
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What are those con;itions, and in yhn: way would
they be taken into account so as to be appropriately taken
intc account?

s Because of the different types of vaterials and
their different thicknesses and their different ccmpress-<
ibility characteristics, you would have to establish by sub-
surface explorations the shickness of the layers and by
laboratory testing establish thqi: compressibilicy charac-
teristics.

. And it would be recognized that there would be
wide variaticns. In recognition of those variaticns you
would use tiie laboratory consclidation test to give you a
:anq; of settlement predictions. The range would develcp
because of the diffesrent scil :hickncs:cs and compressi-
bility characteristics.

Q And what would you do with the range?

A Have an understanding of what I think would be
the maximum and minimum settlement that could be expected
under the diesel generator building.

Q Do you have any idea what kind of a range you
might be talking about with regard to conditions such as the

diesel generator building?

-~
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A I can conly put numbers oD
analysis.

Q You don't have any idea now whether it would be
a range of, for example, 2a nal#® an inch to 25 feet Or scme~
thing less than that?

A S3ased on the behavior of the prelocad I would say
it would be less than 25 feet.

Q Can you tell me how much

Considerably.
Sow much? Quantify that
A Less than 10 inches.’
Q You believe the range would be somewhat

a l0-inch range?

A Yes.
Q Can you as you sit hers now indicate how much less
shan the l0~inch range you believe it might be, or is tha:t
as you want to go?
That's as far as I feel I should go.
As far as you feel you should go for what reascn?
That not having made an analysis I shouldn't be

figures.
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Q Would the locations of the requested beorings ia

the diesel generator building area provide you with suffi-
ecient information to determine this range of predicticns?
A Are we referring to the six additional borings

in the diesel generator building=-

Q Yes, we are, or I am.

A == that was requested by the Corps of Engineers?
Q Yes.

A That information would help. You have additional

berings :hich you should use to establish the stratification
and the thicknesses cf the compressible layers. So it is
not just six borings but all the additicnal borings you have
completed. | |

Q So you're saying you \l:'ld; have scme borings
shat would be used and then these six requested worings weuld
be in addition to those?

A That is corTect.

Q And with regard to those six adﬁi:icnal borings,
in your opiaicn would they be sufficient, along with the
other berings that we have, tO calculate the range of pre-~
dicted settlement that you refer to?

A They should be.

Al el Repariors, S
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Q Would any five of those borings be sufficient to
make that calculation?

A There's a certain amcunt of judgment on what
borings are enough. The borings that have been located
attempted to do the perimeter of the diesel generator build-
ing. I think some of the borings for the diesel generator
building, the six additicnal berings, have already been
agreed upon by the Corps to be deleted; that is the borings
that ask for the standard penetration test because oI new
Ln:o:nation that you submitted o us on September the léth.

Scme of the new borings would give you the infor-
mation equivalent to what had been asked by the Corps berings,
so scme ¢f the borings could be eliminated but scme of the
berings cequired to take undisturbed s:npliaq weuld still be
required in those areas.

In other words you would have <o evaluate the
boring that have been completed plus the additicnal bcfiaqs
the C..ps is asking for, evaluate the standard penetration
test results, and use a judgment where you would want to take
undisturbed sampling for laboratory consclidation tests.

MR. ZAMARIN: Would ycu read the answer back,

please?

E PonF dorel ERopoviers, Sra
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1 (Whereupcn, the Reporter read from the record
2 as requested.)
3 TUE WITNESS: Could I say scmething?
. I£ 2 hadA:aid all the berings, all the SPT boriags
§| in the diesel generator building could be deleted, then that
¢! is an incorrect statement. Scme of them, and I think thele
7| are two in the diesel generator building which have been
8| judged not to De required because of tle additicnal informa-
9| tion that you have submitted, but it does not relieve the
10 nocnssi:f cf =aking undisturbed samples in those areas.
" BY MR. ZAMARIN: i
12 Q@ | So it's true, isn't it, that the number of berings
13| in the diesel generator building area remain the same as it
14| aid wish the original Corps request? ;
15 A No, that is not correct.
18 Perhaps I can explain.
w Q Please.
8 | A Six borings reguesting standasd penetraticn tests
19 | were originally requested in the diesel generator building.
2 | vyou have submitted new boring information in your September
21| 14en, 1980 submistal., Scme of those boriags ate in the area
2

shat the Corps had asked for porings. It has Deex dudged

X Pl edorel Reporiers, Ena
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that they wcuald be adequate to replace the SPT borings
originally requested.

And so some of the original 18 borings c~n be
deleted. When you finish with the other borings in the diesel
generater building then a judgment has to be made, based cn
shat information: +the soil stratification, the blow counts
observed, the type of materials, where undisturbed samples
should be taken.

But to answer your criginal questicn, scme of the
borings ;r. being deleted.

Q Hew aany'borinql is it right now that are being
requested in che area of the diesel cenerator building?

A T think it is four borings. I think two had been
replaced, hut I don't want to be held ;; the two. Consumers
will be supplied a new boring location map which will tell
which boriags that you have completed will take the place
of borings rsquested by the Corps.

But I think four SPT borings are still required
in the diesel generator building. After those four are com-

pleted ané the two -- the locations of the two original cnes

which had been resplaced by your new information are evaluated, |

shen a decisicn has to be made where to take your undistusbed

sm—
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3 ebl7 1| sampling.

;1& ~ 2 Q My understanding of the criginal Corps request

3| with regard toc borings around the diesel generator building
4| was that there were six locations and there wers going to Dbe
8| two borings at each locations, one to perform an SPT and cne
8| to extract an undisturbed sample. Is that understanding

7 | correct?

L] A Ne.

- Q i What was it that was agked for ia that oziginal
10 | request for borings around the diesel generator bullding?

n - A Originally six berings that required contizucus

distucbed samplings and SPT type information. Follewing th:

. 13| an evaluation would be made which would say what aJeas are
- ' ,

! 14| likely more compressible than others, ;hat areas are likely
~-k~§ 18 | more affected by a bearing capacity analysis, and then to g«
2;;2 18 | and get undisturbed samples in those areas.

{j’f{ Ry So if you had information Irem the six borings
5f1 18 | shat was different in all holes then it possibly could resu
rid 19 | {n six undisturbed sampling borings. But if you could deci
-:j 2 | py the completed borings that maybe there wers only twe or
{ﬂﬁ? ~ 21 | ehree types of conditions that actually still existed under

22 | uhe diesel generator building, then it would caly be necess

3 Pl wdoral Repariers, S
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to do undisturbed sampling in those areas.
I'm scmewhat puzzled by the terpretation by

Consumers that you do undisturbed sampling everywhere where
you do SPT's. That is not the normal engineering practice.
And that's not what is indicated in our Reg. Guides cn Site
Iovestigations. And I'm puzzled why it's being interpreted
that you need undisturbed samples for every hole fcor the full
depth of the hole.

Q . It is your understanding then that that is not wha
was requested by the Co:ps?

A That is correct.

Q I have here what is page two of twe in an attach-
ment to the June 30th, 1980 letter to Mr. J. W. Cock, vice
president of Cconsumers Po;nr Company, ;;or the signature of
A. Schwencer, S-c-h-w-e-n-c-e-r, Acting Chief cof Licensing
S8ranch Number 3, the subject of which is "Request for Addi-
ticnal Information anaﬁdinq Plant Fill."

In Ncte 3 on that page two of two, in Table 37-1
it says:
"Continuous split spoon sampling usinag
SPT is regquired. Holes are to be held cpen using

eithar casing or hollow stenmed auger. Addicicnal

e
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borings to obtain representative undisturbed samp.es

for detailed laberatory testing should be located at

the completion and elevaticn of the rplit spoon
sampling program. The groundwater level should be
recorded at the completicn of drilling iz all

borings once the level has stabilized."

MR. PATON: Could he see that?
MR. ZAMARIN: Surely.
BY MR. ZAMARIN:

Q I think perhaps when you say that you den't under-
stand how it could have been t;knn that undisturbed samples
were required for each of those, where it says here:

"additional borings to obtain represer-
tatiit undisturbed samples for d-:nilod laboratery
testing should be located at-tho cempletion and
elevation of the split spoon sampling program....”

perhaps that's the sentence that has been misunderstood by
scmebedy .

- I guess. there continues to be a misunderstanding

with this sentence.

"additional berings to cbtain represen-

tative undisturbed samples for detailed laboratory
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testing should be located at the completion and
elevation of the split spocn sampling program.”

I guess the misunderstanding ccomes from the use
of the word "representative.® It is not normal engineering
practice to take undisturbed samples 2or the full depth of
every hole. We had this same discussion in I think it was
at the end of July with Consumers about when James Wanceck
made his presentaticn of a millicn dollar costs for addi-
ticnal borings that this was not what was intended.

. We were talking about taking representative un-
disturbed sa?plos anﬁ we talked about.aﬁ that meeting, of
locking at perhaps taking only the worst conditicn and the
average condition and testing that. And I thought it had be
made clear at that time that we were n:t expecting you to
test every sagplc.

I'm really bafflsd that anybody would think that
we would want you to test every sample.

Q Doesn't that sentence that you just read seem to
indicate that what the Corps requested on June 30th, 1980
was undisturbed samples for each cof those borings?

A What does "representative” mean to the pecple whc

are reading this? I guess that's cne qunstién. To me it
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means, you know, you have a layer a certain thickness and
it's not necessary to test every sample in that layer. Yo
would take representatire samples out of that layer and te:

them. And that is the normal procedure.

Q Representati~e samples being representative cof
what?

A 0f a given soil layer,stratificatiocn.

Q Okay. I may now be more confused than we were

when we started. Let's go back a bit and-- I'm nct a geo
tnchnicai engineer by any means.
You say that what was requested was iix borings

A Six berings with continuocus SPT sampling.

Q And that there was not a regquest for the extrac
sion of undisturbed samples in that Ju;¢ 30¢h request?

A - No, I haven't said that. What I have said is -
T've said it I think twice already this morning == you weu
do those SPT borings and identify the conditions that exis
and use your engineering judgment to what of the infomati
that you ncw have before you of where there is a ccncerm g
settlement and where there is a concern for bearing capaci

and only in those areas go and take your unéisturbed sampl

If you did those six borings and got very high

= PloelT edarel ERegpoviors, Era.
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ebd2 1| bBlew counts in all six borings, then it wouldna't seem reason-
2| able to me that you would be expectsd to run settlement
3| computaticns and bearing capacity.
4 I+ seems to me we should be using engineering
§ | judgment to -— based on that information, where do we go and
8 | take our undisturbed samples.
7 Q Do you believe that there is layering in the £ill
l' beneath the diesel generator building?
’ A ; Yes.
0 Q And upen what do you base that belief?
n A, Frem the 50:1:93 that have already been completed
17 ' MR. Z2AMARIN: Why den't wo.takc a brief recess?
13 .Recess.)
4 ER."Z2AMARIN: On the :tcordt
18 3Y MR. ZAMARIN:
1€ Q Could you describe for me what your understanding
17 | is of precisely what was to be done in accordance with the
18 | June 30th, 1980 request by the Corps as it related tc bering
19 | in the area of the diesel generator building, and really wha
20 | 1'm asking you to do is to tell me what type of equirment
21 | would be taken out there, what one would do with it, what
2 | chey would pull out of the soil, if anything, and what, ia

& PoelF edarel ERepariers, Sna.
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total, could be physically done.

A Wouldn't it be easier if I just referred you %o
a Regulatory Guide that addressed site investigaticns?

Q T don't know whether it would or not because I
haven't tried to read one of those.

But can you tell me? IZ you don't have that kaow=-
ledge that's fine, but i# you can I'd appreciate it if you
would 3izmply tell me just what i® is that they wanted scme-
cne to go out and do, and how they were to go abcut doing
it. :

A Could Ilhavn the document, please?
Q Yes, you may. ‘

(Document handed to the witness.)

- The document we have just q;vcn to you is the
June 30th, 1980 letter and its attachments.
A That's correct.

In Enclosure 1 to this document, the NRC :-éucsts
that ycu complete as a minimum the explerztion and tes=ing
progzam indicated by Table 37-1. And on Table 37-1 it has
Zive headings. The table is entitled "Request for Additicmal
Expleoration, Sampling and Testing."

™e first column lists the £ouy> size areas where

' Dol edural Reapariors, Sra.
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borings have tbeen requested.

The second column attempts to give guidance cn ©
depth that these borings should extend to.

The third column has to do with the sampling and
is referred back to the notes of Table 37-l.

e fourth column has to do with the tesis that
you woeuld need to rum €0 develop the studies that are liste
in column £i which are anticipated geotechnical engineerl
studies to be required, and for each of the stTuctuTtes cert
studies ;ra indicated as being needed.

For instance, the diesel generatcr building says

*"The purpose of :h; exploraticns. and
testing is to re-evaluate bca¥ing capacity, settle-
ment arnd piping distorticn of :h‘“Categcry I conduits
that are beneath the diesel genmerator building.”

To do this it would be necessary to ¢o to the
diesel generator building area and canduct boegings. The »©
varies with the drilling ocutfit that's involved.

But the purpose is to take continuous undisturcb

I assume you know what an SPT

Why den't you tell me what it
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A A standard sized sampler two inch in diameter is
d-iven into the ground under a select weight hammer, 140~
pound hammer, and is dropped a given distance. That resist-
ance to the penetration of the sampler is measured. The
standard penetration test is the aumber of blows of that
hammer driving that sampler one foot.

Generally the sampler is driven anywhere Zrcm 18
inches to 24 inches. 3ut the first six inches of driving
are normally discarded because of the effect of cuttings
£rom prt;;ous samplings in the same heole.

Sc this process of driving the spocn sampler wit
the hammer is continucusly performed in this hole. And at
the end of the hole you would have blow counts for the full
depth c¢Z the hole. Ycu would have r.c;vcrtd scil samples i
the spoon samplers for identification and visual classific:
cion which would give you an idea of the soil type, of the
difference in séil layc:inq.and gstratification.

!oﬁ would do this type of sampling in each beri:
and where located, you would record the groundwater locatic

Then on the basis cf those completed six boriag:
you would evaluate the material types, the thicknesses of

the layer and the blow count data that you have reccrded.

a Ao Gdred Reporiers, G
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1| The blow counts would be an indicaticn of scil properties.
2| 1t would be an indicator. It would tell you whetler material |
1| is either soft or locse or very dense, medium dense, and
4| you would make a judgment, pased on that information, where
§| to take undisturbed samples.
(] The selection of the undisturbed samples requires
7| a judgment on the person evaluating the bering informaticn,
8| of recognizing what studies he has to complete, and making
9| a judgment, where should I rake undisturbed samples O get
19 | me the s:nplcs that I need to run laboratory tests on €0
11 | establish the soil parin.tt:s that I need for these ;tudics.
12 It is not normal practice to take undisturbed
13 | samples in every boring at every depth in them. It is acrmal
14 | practice to make a judgment based cn tgc SPT result where
15 | 1 should be taking my undisturbed samples.
18 T think I have answered ycur questicn.
7 Q ' vou indicated that blow counts would be taken for
18 | the whole depth of the hole. Do you really mean that? I
19 | mean isn't it usually every two or two and a half feet that
2 | you actually do it, or do yeu actually do it for every depth
rql

shroughout the hole?

A T don't think there is a set procedure «hat ycu

i DT odswel Repariers, Fra.
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take it every two and a half or you take it continuocusly

You must recognize what is at the sitfe and if you have
heteorgenecus material whers you're trying to identify thin
layers of material because of their impact on drainage, then
it is eommon practice to take coantinuocus split spocn samples.

If you have a nice homogenecus material that you
are reascnably assured that its properties aren't changing
in short depth intervals, then the normal practice would e
to take sampling at, say, two and a half foot intervals.

Q | Prem what vou've just said do I take it the Corps
is asking for the continucus split spoon samples as cpposed
5 at scme intervals, for example every foot or every two
and a bﬁlf feet? .

A That's correct. 5

Q And from that would you then end up, if you have
a 25-foot hole, with 25 feet of samples when you pulled them
cut? '

A If you fully recovered ea.h sample, yes.

Q On the borings that have been determined as 2o
longer required at this time -~ and you think perhaps it was
tw§ with regard to the diesel gemerator building — the

elimination of the need for the standard penetration tests

i PonilG sdaral Repariors, S
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then I take it also eliminates the need .for the split spoen
sampling. Is that correct?

A That is correct.

Q You said that based upon the observation and
evaluation of the recovered split spoen samples and a deter
mination of scil properties, evaluation of blow counts and
thickness of layers that a judgment would be made of where
to take undisturbed sazples, and that that would be based
upen whatqgtudics were necessary to complete in order to
cstnblisg the scil parameters that one was locking for.

Tell mé hofo precisely cn what factors on where
+o take those samples would be based.

Q You would have to first recognize what the SPT
is and tnat's a measure cf the :csista;c. of the spocn
penetrating it. That measuTe of resistance is an indirect
reflection of scil density,and because of previous data th:i
we have we have scme idea, because of SPT resistance,what
scil properties we could expect.

The extreme would be to take an SFT where it e
no effort for the spocn sampler to penetIate the scil and
in that case you would know, depending o= whethex it was a2

cohesive or cchesicnless material, whether the material wa

) PoelFodral Reapaviers, Sra



ebd?® ! either very loose Cr very sof+, and that penetration re=
2| sgistance would tell you something about the properties of
3| those materials.
4 And for a concc:n for settlement, for a concern
85| for bearing capacity, if you encountered that condition
8 | where you got very little resistance, then you would kncw

7| that you should be taking undisturbed samples in thosa areas

8| ¢o establish those properties.

. Q When vou say "tc establish those properties,”
- 10 | ¢o establish what properties?
nl A . You would take undisturbed samples to run labora-

12| tory consolidation tests to study -— to evaluate the com=-

13| pressibility characteristics of the soil under lcading. You

14 | yould take the samples, the undi:tu:bod samples to run shear

15 | gtrength tests to establish the shear strength parameters of

18| she soil.

7 mhere could be other conditicns that you would be

18| jnvestigating such as permeability. You would take undis-
19 | purbed samples to run permeability tests on the material

L depending on what you %elt was necessary to evaluate.

-

Q Por example, if in cne of these SPT's you fcund

a certain level, say blow counts three at, say, 10 feet or

e Ao doral Repariors, S
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3 eb30 1| 15 feet below the surface, what would you dc with that?
|
4 g - A 1« would depend on whether it was a sand oF a clay

3| but both of them would indicate low density and would be an

4| area of concern for any study or any method such as bearing

4
¥

capacity of settlement that you were going to evaluate.

w

L) Q Let's assume that it was sand and you had blow

algl
~

counts of three at a depth of 12-1/2 feat. What would you d«

Jan
L

A T would attempt to=-- If it were sand with three
9| blows per foot, if I had a concermn for liguefaction I weuld
10| use thos;\blaw counts to permit me to make an analysis that
11| would éétoﬁnino the ﬁazqin of safety I have against a ligue~-

12| faction type failure.

il

- a o B BN ‘4.,.
il
L

< T

%
il S

13 Q Do you have a concera for ligquefaction unde: the
: 14 | diesel generator building in light of thc dewatering of this
1S | plant?
3 18 A We have a concern for liguefaction. The dewaterir

F i

17| ig a remedial treatment to eliminate that concern and that

18 | is being reviewed presently.

L Q But what I'm talking about is with regard to

2 | enis three blows per foot at 12-1/2 feet in sand. You said
'g 21 | is ehere's a concera for liguefaction you would do certaia

£\ 2 | geudies. Would you have a' ccncern for licuefac:icn and weu.

% Per el Rperirs, S
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you do those studies, for example iI these borings were to
be done tomorrow and you were presented with the data of
three blows per foot at 12-1/2 feet?

A If upon reviewing the dewatering we could have
assurance that this area would never be saturated becausa
of a malfunctioning of the dewatering system, then you would
nct have a concerm for ligquefaction. You cguld have a con=
cern with settlement under seismic loading for the same zone
with thcse low blow counts.

Q d Okay.

New ybu say if you could have assurance that the
sand would never po saturated., Do you mean saturated at a
time when the plant was not shut down or could not be safely
shut down, or just saturated under any“ci:cunstanccs?

kS Would you repeat the guestion, please?
(Whereupen, the Repcrtar read from the record
. as requested.)

THE WITNESS: The concern woﬁld vary. You would
have a concern for ligquefaction if you could not shut the
plant down. If there is scme stiucture, sCme component that's
needed to keep the plant in a shutdown case, you would have

a concern.
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eb52 1 So it really depends on the entire function of that
7~ 2| system of when you would have a concern.

BY MR. ZAMARIN:

Q We're talking now about the diesel generator
building.

A - I'm sorry. I keep thinking we're talking generic.

Q That's my fault, We're talking about the diesel

generator building. So would you have such a concerz Soz
the sand never being saturated with regard to liquefacticn
petential at the diesel generator building?

A Sefore I would answer that I would want to know
the function of the diesel generator build;nq, the time of
shutdewn and in keeping the plant shut down, and if it could
hbe demonstrated that the plant would n;¥ need it -- excuse
me, if it could be demonstrated that it was not a problen
with liguefaction when shut down, then it would be acceptable
in my estimation to conclude and rely oz the cewatering
gystem, that it is a safe remedial measuTe.

Perhaps I'm not making myself clear.
I# in the operation=- If when the plant is shut
down the diesel generator building is not needed, then I

think it would be acceptable toc accept the dewatering system

g ParF udoral Repariers, Sa
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ebS3 1| with proper contro.ls and monitoring that would show that the
;1 2| water was being kept out af those loose sand areas.
.j : Q Do you know whether in fact the diesel generator
i

4| building has any functiocn in keeping the plant shut down?

£ 5 A I+ is my understanding that it is needed for shut

'3 6| down, but I'm not sure beyond that.

‘23 33 7 Q Te your knowledge was the basic dewatering scheme
A 3.020

e 8 | presented to the NRC in July of 19797

9 A T think I would have to understand what you mean

“w

10| by "basic.”

, n Q Do you know if anything with regard to dewaterinc

: C 12 | was presented eo the sta®f in or arcund July 13792

':i 13 A I do not know about July 1979 because I was not
-Ié 14 | invelved with the project at that :inot

;;5 18 Q What is your understanding of when information w
';;5 16 | regard to the dewatering plan was presented to the NRC by
3§ ' 17 | Consumers or Bechtel?

: é i 8 A It is my understanding that information has been

‘ 19 | submitted, has been reviewed, and gquestions have been
:,;p P 20 | cemerated cn the dewatering system and it is expected that
~ 21 | additicnal informaticon will De supplied cn the dewatering
‘system.
3.039

i DT edoral Reporiors, Ga
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1 Q Are you aware of a recent submittal by Consumers
2| within about the last week and a ﬁal: to the NRC?
2 A During a conversation vesterday with the Project
4| Manager it's my understanding two volumes have come in and
§| it'~ my understanding it came in last Priday. I have not
8| ser~ those volunmes.
7 2 When you say it came in last Priday, your under-
8| standing is it came in to whom last Friday?
® N Te the NRC. I den't know whether that means that '
10| is when It became docketed or what, but it's my understanding |
11| that's when the Project Manager recognized that it was avail-
12| able.
3 Q HEas any of that informaticn been t:;nsnitted to
14 | ¢he Corps cf Engineers? " i
15 A It's my understanding that the arrangement that E
16 | we have with Consumers is that you would supply it directly |
17 | o the Corps.
13 Q Have vyou hid any communication with anyone at the
19 | corps with regard to that information and what they are
2 | going or are going to do or should do with it?

A I've had communication with the Crops, but no one
2 | #-om the Corps hzs indicated to me receipt cf that informaticn.
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Q Have you reviewed that information in any way?
A I haven't seen it.
Q Do you recall ever having read a summary of the

July 1979 meeting at which Consumers presented a comprehensive
discussion of all of the propcsed £ixes to the NRC?
A A sumary of the Ju;y 29+h meeting? I don't re-
call that.
MR. PATON: Listen very carefully to the gquestion.
MR. ZAMARIN: Do you want it read back?
MR. PATON: Yes.
(Whereupen, the Reporter read g:cn the reccrd
as requested.)
THEE WITNESS: I don't recall a July 1l3th meeting.
BY .R. ZAMARIN: 2
Q July 1979.
A I'm sorry. The date is before my iavelvement.
I recall having read summaries o: meetings, and I'm not sure
what they'd be. ‘
Q A while back we were talking about the 35-foot
maximum estimated pore pressure head with regard to the sur-
charge of the diesel generator building. Do you have an

cpinion as to whether that figure would be approached in a
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ke | eb36 1 situation other than instantaneocs applicaticn of the sur-
-
= (‘~ 2| charge, for example where the whole surcharge was placed
3| over a pericd of six to eight weeks?
4 - 1+ would depend on whether the material being

5| lcaded was fully saturated. 1+ would depend cn the drainage
8§ | path available %0 the material being loadod{ Sut even

7| assuming the worst conditions, +he worst conditions being

8| fully saturated and no accessible drainage path, you would

9 | probably not expect, you would nct expect that maximum 35=-
10| foot h.l; to be reached.

n Q In calculating the 35-foot head, does that assume

an application of surcharge within a relatively short pericd

13| of time, even instantaneous or, for example, within a day or
14| a matter of one or two days? “
18 A You're using the term "surcharge”-~-
e Q or load.
7 A 1+ assumes a rapid lcading.
‘ 18 Q And do you have any idea of how that 35-foot Zigu
;; 19 | would be diminished or reduced if, for example, the deter-
S C 20 | pined load were to be applied over a period of eight weeks
':i; 21 | as opposed to rapid loading, aad assuming no readily accessi
: pod

drainaje paths anc assunming ccmplete sasuraticn of the scil:

Pon edrel Repaviers, Ena.
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R In my opinion I would recognize that it would be
lower than the 3S-foot but I haven't given any thought to what
levels below that.

But for the Midl;nd project the rate -— excuse e,
+he head that developed under lcading is being influenced
both by the pond raising and the loading, and the level that
it rises is not very high. And I'm trying to decipher what
porticn of that is caused by the pond seepage and what part
is caused by the lcading. .

Q % Ia your cpinicn is it possible that scme of the rise
in pore water pressure was not recorded cn the piezcmeters
because of lag in the piezcmetar response?

A I think there would be a lag initially but I thinak
over a pericd of cne to two weeks :hnéﬁtbat lag weculd have
been cverccme or have been made up for.

Q And when you say over a period of one ar Iwo wee!.s

that lag would have been made up for, are you then assum.ing

that the drainage distance, the drainage paths were such

that there would not have been a more rapid dissipation of

excess pore pressure than twe weeks? §
A In scme areas, in the sandier areas you would

recognize it. I would have to understand what the drainage

Pl edorel Repariors, Ena
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paths were in I thiak it is tlhe southeast portion where you
have the more compressible materials for almost the entire
depth.

Q So as you sit here now you're saying that ycu
don't know what the drainage paths are likely <o De ia that
southeast portion where you have the more compressible
materials, and that you don't know whether ycu would expect
dissipation more rapid than two weeks for example?

A Yes.

Q £ You indicated that you had a coaversation with

parl Hood about the twe volumes that came in receatly Ircm

Consumers. Is that :ight?

A Yes.
Q What was the gist of that cznvo:satian?
A That the two volumes addressed the review concerns

expressed in the August 4th letter to Mr. Cock which en-
closed the C <ps of Engineers' review comments ard guesticns.
Q v s there any other discussion that you had with
Darl Hood?
MR. PATON: As relates to Midland?
MR. ZAMARIN: I'm talking about that conversation.

THEE WITNESS: With regard to those volumes only?
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MR. ZAMARIN: Yes.

THE WITNESS: Ee had asked me if I had received
my copy and I said I had not.
3Y MR. ZAMARIN:
Q Anything else ycu recall about that conversatiocn
about these veclumes?
A Not that I recall.
Q Is there anything else ycou recall in that conver-

sation apout Midland?

A Several things.

Q Will you start with the first that comes to mind?

A He said to recommend to you that you forget your
sine die.

Q All right.

What else?

A Se wished me good luck today.

Q Anything else?

A No.

Q Did you have any cenversations with anyone about
the SALP appraisal for Midland?

A SALP?

Q Systematic appraisal of Licensee performance

i PowF deral Reporiors, e
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+hat was recently done and presented to Consumers Power
Comparny?
A I don't recognize SAL? and aot recognizing it, I
don'%t know whether I had conversations on that matter or not.
Q QOkay.

Did you have conversations with anyone since
October l6th about Consumers' performance either with regard
to on-going activities at the site or with regard to the
scils issue?

" MR. PATON: Other than his Counsel?

MR. ZAMARIN: If it was with Counsel he can tell
me that. T will see whether you cbject or zmot. I'm just
asking for anybody now.

TEE WITNESS: Would you roﬁzat the guestico.
please?

(Whersupon, the Reporter read from the record

as requested.)

THEE WITNESS: I must have talked to a hundred
pecple about Midland and the settlement problem.

With regard to Consumers' periormance, I'm sure
I had conversations with many pecple about being suzzled by

Dr. Afifi's deposition where it was felt that Consumers ==

- MJ-JM&-
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eb6l 1 that it was necessary only %o respond to dilect guesticns
2 »om NRC rather than saking the approach of ceavincing us
3| that the remedial measures that you were proposing were
4| satisfactory and that safety was assured.
c3 H 3Y MR. ZAMARIN:
L Q Anything else that you recall?
7 A Not that I recall.
L] Q Did you take notes at MI. Afifi's deposition?
R A Yes. .
10 Q E Do you havas those with you tocday?
n A Ne, I do not.
12 Q Do you have them back at your office?
13 Y Yes, I do.
1 Q Would you bring those back with vou after lunch?
3.200 18 | Is it physically possible f£or you to bring them after lunch?
18 A I+ is physically possible.
17 Q mhen I request that you respond to that.
18 Did you tahs notes at anybody else's depositions?
» A I don't think I've been there. I think '.
0| pr. A#i2i is the only one where I've been there.
Q T den't recall, there have been SO many, and so
22 | many pecple.

PeaTFodaral Repoviors, e
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when 4id it first ccocme to your knowledge that the:

]
o
o
0
-

2| was apparently scme misucnderstanding on the part of ConsumerIs

3 | Power Company about what was requested by the way of boring

4| information?

L] A Are we ncw talking about +he June 30th request?
] Q Yes.
7 A You're going on to a dif®erent subject than what

8| we just talked about with regard to being puzzled by

9| Dr. Afifi's statements?

10 Q - Tahat's right.

L A with :ogaid #s the June 30th request Ior addition

12 | borings, I first became aware at the meeting that we had wit

13 | consumers and I can recall conversations with James wanceck

S

14 | cn that matter.

e
v

e 15 Q When you say "meeting" are you talking about the
’!"a 16 | borings appeal meeting?

:-;‘-1 7 A No, that was in August I think.

ﬁzé . Once you received the request for additicnal

g 1 19 | borings we had a meeting here, I thimk it was In this roem

with Censumers, trying to understand what was being asked
21 | in that request for additicnal borings.

\"" o Following that meeting you appealed and we had =

e 5 PaeFedrel Reporiors, G
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appeal meeting.

Q Was that meeting in July do you thiak?
A I think it was at the end of July.
Q And to your recollection did you explain to

Mr. Wanceck that resally what was being requested were the
sPT's and not the continucus undisturbed samples, for example
for the consolidation tests in that June 30th--

A I thought I had. I alsc referred him to the Reg.
Guide. I can remember discussions with him, and they were
not just botvoca Mr. Wanceck and myself. Evc:yono that was
at the meeting was availa?lo to h‘a:.thoac discussions.

But I can remember discussiocns, saying to him I
would lock at the worst condition and the average conditicn
and make my judgment on what scttlcnn;t I could expect,
based on that information.

I alsc recognized at that time that his estimate
of one million dollars or whatever it was to do the work was

including all kinds of testing that was not intended by the

original request, and I remember discussions on that.

I alsc remember bringing up the point about ':-nro-v

sentative” with Mr. Wanceck at that meeting.

Q Qkay.

PlarlF durel Repariorn, Sra
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eb64 1 You say that you questicned the "representative,”
o~ 2| and that is the interpretatiocn of =he Note 3 in Table 37-1

3| in the June 30th, 1980 letter, meaning that representative
4| samplas were cnes that could be identified by the Corps
5| <hrough you at scme date after the SPT's. Is that right?
[} A No. My recollection cf av discussicn with beixng
7| "representative" wac it was not intended to take continuous
g | undisturbed sampling, and it was nct intended to require test-~
9| ing of every undisturbed sample.
10 I+ was the intention »f testing only representative
11 | undisturbed samples. |
C : 12 Q Ané would the testing of the samples be done of
13 | those split spoon samples that were extracted during SPT's?
14 A No. You may do testing aml“tho testing would

15| ba classification, mcisture content, scme of the more basic

18| teasts. But the engineering studies to be conducted would

17 | require the disturbed s mpling and tests run on those material:s

2 Q So the sanse then in Table 37-1 where it says:

19 *additional borings to obtain represen-
b o | cative undisturbed samples for detailed laboratory
- a testing should be located at the completion and

= elevation of the split spoon sampling progTam...."
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in your understanding is not a direction to take those samp
and locate them at those particular points?

A At every point?

Q vell, all I see here is where it says the "borir
.+..should be located."” It seems %0 be saying go and do i

These should De located there.

o T think I have indicated this merming that you
would lock at all the informaticu you get Ircm yous SPT's
and on the basis of that information chocse where tO take
your undistu:bed samples. I don't think that's inconsiste
wish that pa:aq:aph:

Q Okay.

So what "should be located” is iadicating at s«¢
later time will "be located"” by the Nﬁg or the Corps for !

A No, it was intended that you, Consumers, would
evaluate your informaticn and choose the locaticns to tak
andisturbed samples. 3Secause of the scntinuing contzcover
on that, perhaps the best solution weuld be after the Doz
were taken, to get together ané make a judgment 22d react
agreement where she undisturbed samples would be taken.

way we could eliminate that problem.

Q I see.

i AleF idaral Repriors, Sna
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So what this .J saving %hen is to take the SFT's
and then Consumers should decila then where representative
undistarbed samples should be taken and they should do borings
to take these?

A That's correct.

Q And was it aleg intended that the agreemen:t of the
NRS or the Corps would bhave tc be sought with regard to
whare those wndijsurbed sasples were to be taken?

A % was not agreed or assumed; I think you have
the opti:n of evaluating the iniormation, on choesing the
locaticn and taking those samples. I£ it beccmes a p:nbl;n
later on thes it'a  a prublem. »2And that's why I'm suggesting

maybe we shoald %ol be locking at the same informatiocn before

you do it.

Q By that i take it that what you'Te saying is that
if Conwmumers shou.d gc ahead and decide con ==~ to take these
beniags and decide on locatiens and at some later date, the
staf!{ disayreecs with that¢ then Consumers has done it scmewhat
a> their risk bearuse you'll say "You've got to take them
at othar pogiticss.®

Is shat what you're saying?

A * shink, unfortunately, that's inherent in

¢ PaelT edoral Ropariers, Ena.

!



eb67 .

~1.310
\\-

R =

1

10

"

12

13

14

18

16

17

18

19

evervthing. It's inherent in every project. .

Q So then my statement was corTrect? Basically
that's what you've said?

A That's correct.

MR. PATON: The last guestion was: Was my tate-
ment correct? Could I ask that Mr. Zamarin's statement De
read?

(Whereupon, the Reporter read from the record

as requested.)

i BY MR. ZAMARIN:

Q We were talking about what you would do if in this
spli: apooﬁ sampling and in the SPT's ycu found an area where
shere were three blows per foot at a depth of 12-1/2 feet,
and we discussed scmewhat the concern zor ligquefacticn.

What other tests or what else would you deo when
presented with data tuat showed three blows per focot at a

depth of 12-1/2 feet in ona of the borings arocund the diesel

generator building?

A For sand material?
Q For sand material.
A We have the problem in méisturbed sampling of

cohesicnless material such as sands of recovering a good




undisturbed sample. Three blows per foot would indicate a
locse sand, and so there would De a questicn of whether we
could in fact recover an undisturbed sample.

1# it were a 12-1/2 foot depth it weuld appear to
me to be accessible to a test excavation, a test pit excava-
tion to where, rather than t:yinq'to take an undisturbed
sample in a loose sand, you may elect to go down with a test

pit excavation and establish the in-place density of the

sand by running tests in the test pit, and you could estab-

lish its in-place density, and then recover encugh material

in that zone through your excavaticn to run the necessary
laboratory tests at the density that you have established in
the field.

Q And what are the nocossa:y.iaboratory tests to
which you refer?

A T+ varies with the different structures. If we're
talking about the diesel generator building, we have talked
about settlement, bearing capacity and piping distorticn.

Q What kind of a test would you do with regard €2
piping distortion?

A It's mainly intended from the standpoint of settle~

ment, differential settlement and the effects that have Deen
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caused cn the pipe “icause of those differential settlements.

You could also take material for running shear
strength tests. I think in the analysis of piping stresses
a parameter that you would want would be subgrade modulus.

Q Would test pits with hand-carved samples be ade-
quate in your cpinicn for, say, the top 10 or 15 feet of the
soil around the diasel generator building?

A T think-= If we're saying for the top 10 feet
excavate test pits and take out block samples and the block
samples ;culd be more of a cchesive type material and mm
in-place density tests which I have just described in the
cochesionless material, then they would be satisfactory.

| That is assuming that the test pits or the test
excavations covered the areal extent tgat the borings would
cover. ‘

Q In Table 37-1 that accompanied the June 30th
request for borings it has an indication under Coclumn 4 that
you dascribed before which identifies the type of lab
testing. And in the £ifth cclumm it indicates the antici-
pated gectechnical engineering studies to be required.

For sands, with regard to the diesel generatcr

building lecation, it indicates "drained, direct shear of

PeslF edorel Ropariors, Fra
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eb70 1 both locse and dense specimens, and also relative density.”
~ 2 And under the column of "Anticipated geotechnical
> 3| engineering studies to be required” I don't see anything
4 listod.-
L] Can you tell me exactly what would be done then
8| with the results of those lab tests for the sands?
? A Could I see the table, please?
] Q Surely.
+ (S3anding document to the witness.)
10 A “ e coluwan that is entitled "Anticipated gec-
, .11 technical engineering studies to be required" corresponds o
\ 12| each of the four structures ianvolved. What you have just
12| read for sands is covered by the same note for the diesel
14 | generator building which_includcs bca:Ing capacity, settle-
15 | ment, and piping distorticn. |
8 I'm interpreting your previcus comment to mean
17 | that there doesn't appear to be amything required for the
18 | sands. I am saying the same information that you would
19 | develop for the cohesive soils and for the sands would be used
o 2 | in these same type studies.
~ an Q What would you do if you had in the SPT's cata
22 | shat indicated three blcws per foot at a depth of 12-1/2 feet

“ PealFedoral Repariers, Sra
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‘f' C ‘ A I+ would be an indicatica of a scft clay and there
g 3| would be a concern for settlement. There would be a concern
. 4| #or its shearing strength which would be used in a bearing

8| capacity type analysis.

8 Q What would you do then?

P

N e et

7 A I would establish the settlement and sheariag
8| strength properties of the clay that indicated the three blow
9| and use those in the anmalysis that we talked about.

10 Q Is it possible to have the clay with an SPT that

“

11 | showed three blows per foot at 12-1/2 feet that would still

1
3 1R R R

12| have adequate shearing strength properties?

13 a It's possible.

o4 It should be recognized me adequate bearing
18 | capacity has several factors. The significant one is the

18 | amount of loading.

_n'x, . i > :
'y L PR VRS TPV,
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w Q And what are the other factors?

M '

. R The depth of the footing, the presence of the

w groundwater table.

.,3 -~ - Q How does presence of the groundwater table aZfect
o
'-‘?:'4 31 | peazing capacity?
>4 = A The higher the groundwater table -= I'm talking
A

> '.‘i:
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now if it is within the influence of the sand ~- excuse ne,
of the scil layer which is being stressed because of the
locading. If we're talking about t zone, th the higher
the water table would be in that zone, the less resistance
to bearing capacity type failure there would be.

Q Why is that?

A Why? Because excluding whatever factor the water
would have cn the shearing strength, excluding that considera-
tien, thgntact that the water is there would make the soil
bucyant and reduce the fricticnal resistance.

MR. ZAMARIN: Coculd you read back the answer,

please?

(Whereupcon, the Reporter read from the record

i

as requested.)

BY MR. ZAMARIN:

Q What effect dces the resistance of the tar have
actually .a shearing strength?

A The property of a scil to resist shearing ccmes
from friction and cchesion. The presence of the water table
reduces the effective weight, the effective stress which is
what permits the frictiocnal resistance to be develcped.

In other werds if you would go to shear a sample




that was dry, you would have a certain amount of frictional i
resistance. If you were to saturate that sample, that sa:u:a-l
sion would reduce the effective weight of the sample and
sherefore reduce the £rictional resistance.

Q Is it then simply the buoyancy effect, the
duction in effective weight that affects th . sheariag

A I'm trying to understand the guestion. Is
now excluding, now, that water, the presence of water in
sample does nct affect shear strength?

Q | What I'm saying is,dces the presence of water in
a sample affect shearing strength only because of tle
mechanism you've just described, and that is because of
bucyancy effect?

A No, it is not the only-way.“

Q In what other way does the presence of water
shearing strength?

A There are several ways actually such as in a
compacted £ill, the water that is there, the amcunt of
moisture which is there under ccompaction permits the soil
particles to go into a certain arrangement. That arTangement

could be diffgrent if the moisture content were dilferent.

-

In other words I would not expect a sample to have
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the same shear strength at ocptimum moisture versus dsy of
optimum moisture. And thera's a case where it's the moisture
content difference which is reflecting the changing shear
strength.

Q And the mechanism for that is because cof the change
in the orientation of the scil particles caused by the water?

A Tes.

Q Are you talking now about a particular type ol
soil, say clay as opposed to sand or sand as opposed to clay?

A - The discussion about at the optimum moisture and
dry of optimum would be more a concern with a clay or a silt-
type material, but it is recognized that moisture at the time
of compaction of a sand does affect the soil arrangement

that ultimately results and therefore it alsc likewise

affects a2 sand., It affects it in a way that the emsuing
densicy is cbtained.

Q Would you expect the presence of sand in a seil,

for example around the diesel genmerator building, tc increase
drainage rates?

A You said the presence cf sand in a scil. If the
sand particles are being mixed with a cohesive material there

is a limit to where the increased amcunt of sand will probably

PovlF wdaral Reporiers, Ena
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have not a Jactor == or would not be a factor. What I'm
saying is if there's enough cohesive material, enough fine
material to fully cocat and mako a matrix around the sand,
then essentially it would continue to behave as a cohesive

material.

There is a limit and the limit would be cuatrolled

by the amount of fines and the amocunt of sand.

Q Would you expect the presence c:i pockets of sand
to increase drainage rates? -

A Peckets of sand?

Q Yes. .

A They c~uld, and they could not. If a pocket of

sand were already filled with water and had no free exit to
ancther sand, and that is what would b: inferred by a
"pocket,” then it might not have any effect.

Q In your opinion could the presence of sand de-

crease drainage rates over that which you weould have absent

the presence of sand?

A The only condition I could think of where it would

decrease it is where the lenses or pockets of sand are less
permeable than the sand that it's ina.

MR. ZAMARIN: Could you read that back?

PoelF edarel ERpoviers, e,
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(Whereupon, the Reporter read from the record
as requested.)
THE WITNESS: I believe your gquesticn was a broad
question. And you can have a sand deposit with different
sands of permesability. And in responding to your indication

of sand lenses, I'm saying in some cases it could have an

effect.
MR. ZAMARIN: OQkay.
BY MR. ZAMARIN:
. What you're talking about then is sand within sand. |
? Yes. |
Q And I'm talking about sand within other types of

soil, for example clays. And would you expect the presence
of sand in any way, that type of a sit;ation, to decrease
drainage rates?
A I would expect it to decrease drainage rates.
MR. ZAMARIN: Could you read the questicn back,
and the answer?
(Whereupon, the Reporter read frocm the reccrd
as requested.)
TEE WITNESS: I shculd clarify my answer. The

Question was "decrease the dralinage rate." Actually it would

PoelF el Repories, S
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accelerate the drainage rate.

BY MR. ZAMARIN:

Q Would you expect areas with air voids to have high
permeability?

A Would 7ou repeat the guesticn, please?

Q Yes.

Would you expect areas with air voids to have high

permeability?
A 4 Is the gquesticn versus soil with no air veids?
Q Yes.
- Yes, I would.
Q All octher things being equali would a dense clay

or a locse clay have higher permeability?

A A locse clay would have hiégc: permeabilicy.

Q If a piezometar, for example in the area of the
diesel generator building in the surcharge program were

located in an zrea of clay with large air voids, what, iZ

any, factors in your cpinion could prevent the piezcmeter

from respending to the full theoretical preload level once

the load had been applied?

A There are several comsideraticns. Could I have a

repeat of the guestion, please?

o PeeiF wdaral Reporiers, e,
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1 MR. ZAMARIN: Surely.
2 Would you read it back, please?
3 (Whereupon, the Reporter read from the reccrd
K as requested.)
L] THE WITNESS: Could I have it read back frcm the
6 | portion of the question that has what factor: wou.d prevent
7| the piezometer from respending? |
L) (Whersupon, the Reporter read from the record
B as regquested.)
0 . THE WITNESS: A clay with large air voids upon
n ‘laadinq would be forcing that air into solution and thfrnto:.
2 you would be decreasing the voids without significantly rais-
13 | ing the piezometar level. That would bs cne factor.
4 BY MR. ZAMARIN: )
18 Q Would you ncnetheless be consclidating the soil
'8 | under those circumstances?
7 A You would. But you would not be expecting the .
'8 | behavior of the S-curve with set:ilement versus time because
'3 | that curve is developed on a fully saturated sample.
L Q Would you expect scmething that would approximate
n

the S~curve if that condition existed?

A It seems to me we're talking possibly abcut a
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partially saturated sample that has voids in it, and if that
were the case I would expect the rate of consclidation to be
less than what it would be if it were fully saturated.

Q Going back to the guestion, keeping iz mind what
we're really locking at now is the response of a piezcmeter
i# it were located in an area of clay having large air voids,
you've given us the one ?acto: so far that would prevent it
frem demcnstratiag the £ull thecretical prelcad level.

Are there others of which you're aware?

A “_ I can't think of anything more with regard to tle
piezometer response.

I can think of, if this condition exists. how cculd
it affect t¢he settlement markers.

Q Tell me about that. 3

A Not being fully saturated, the fact that there are
air voids there may be eliminating the fact that tle soil
would behave differently if it were saturated and therefore,
i® we introduce saturaticn we may cbserve a settlement pattern

which is different from what we're cbserving whea it has the

air voids.
Q Different in what way? .
A Different in that it may consclidate at a greater

|
|
'»




rate when saturated.
That's part of ocur concern under the diessl ge:e:a-;
tor building, that there were zones which, by your explora-
tions, were shown to be soft, that may not have been fully
saturated under the develcpment of the pond, and that's one
of the reasons for our request for borings.
Q What evidence do you have that there were zcnes

such as you described that were nct fully saturated under

influence of the pond?

A We know the bottom of wall footings at elevation
628=-= I think the average .]_.evation that the piezcmeters
raised to in the diesel generatcer buildiﬁé during surcharging
was 625, I think. We're tzying to understand whether that
625 is because of the excess pore p:es;ures under the lcading
but in fact the level of saturaticn is below 625 and we're

thinking, based on what we cbserved in the piszcmeter be-

havicr, that the level of saturation that was actually cb-

tained in the diesel generator building may have only gotten
to elevation 621 or 622.

Q And upon what do you base the statement that it
may have only gotten to 621 or 6227

A The behavicor of the peizcmeters befcore loading and

Poul7 edaral Repariers, e,
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or 622.
Y You're asking me to describe ie?
Q Yes.

You said that the behavior of the piezcmeters
pefore and after loading led ycu =0 pelieve that the water
level may have only gotten ©o 621 or 622, and I'm asking what
bchaviogfwas cbserved that leads you to believe that.

A There were a series of peizcmeters which, just at
the time of lcading, were Lndicntinq a level a:ou;d 621 or
6§22 and then under locading there was an increase ané then a
dropoff. And then under rencval of tS; loazding there was the
behavior where it dropped and raised back to the level that haJ

existed before removal and then went down to scme level, and

that level appears to be around 622, which we're thinkinag

is the level cof steady seepage as being developed off the

cooling pend.

Q You're saying it went down to a level of 622 whil
the pend was still being held at 6277

A T™at's correct. And then it centinued to rise

PeeG el Regriorn, Goa
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20llowing surcharge removal which to us is indicating that
steady seepage is still develooing off the pond.

Q You say it went down to a level of 622. or how

long a period did it go to that level?

A Weeks.

And in your opinion had it stabilized at that

It wasn't stabilizing. It was still being in-

fluenced by the development of pond seepage and it continued

to gradually rise after surcharge removal.
Q Weuld you agree then that, based upon all the ob-

servations, that the scils, at least below 622, were savurated

during prelocad?

A I could not agree, based on“tbc information I've
seen, that all the soils below 622.

Q Do you have any evidence that any of those scoils
were not saturated? |

A I do not have evidenca that they were not satu:atcdf
T would like to see evicence that they are saturated.

Q The piezcmeter readings and the behavior cf the

piezcmeters weres removed doesn't lead you to ceonclude that

che soils below 622 were saturated? Is that rijat?




A I+ indicates it. 3ut we have tle problem with €2

loading, the surcharge loading and that loading causing the

.
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pore pressures to develop. And so maybe it's down to 620

LR T SRR
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or maybe it's down tO §18, I don't really know.
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But I do know taking wadisturbed samples in that

|
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zone and saturating them ian the laboratory would help us €O

.L:.

answer whether the effect of saturation on settlement could

'

be answerecd.

P

Q What reading would you expect in a piezcmeter tha

has been placed in a soil shat is not 3zaturated?

A Woeuld you repeat the question, please?
MR. ZAMARIN: Would you read it back, please?
(Whereupen, the Reporter read from the reccrd
as requested.) i
THE WITNESS: I would not expect a piezcmeter €O
indicate a level that is abcve the level cf saturatica.
8Y MR. ZAMARIN:
Q For example, if the soil were dry then there
wouldn't be any reading on the piezcmeter? Taking that to
extreme, is that correct?

A Yes.

Q vou indicated befcre that you weren't cercaln as




what level of saturaticn there was. B3ut based upon the data
«hat's available to you, the piezcmeter data both before,

duriny and after the prelocad, is there an indication or a

conclusion based upen gectechnical expertise that one could
make with respect tO it having been saturated at least to
elevat.on 6227

A The problem is coming~~ You know, if we had not
loaded the deposit then it could be conclusively drawn that
a piezcmeter that is reflecting it at §22 is essentially
sat**;tcé.

The fact :hat we've now loaded it causes the zore

pressures to rise, and what you would Dbe getting in a piezo-

metsr =hat is at a depth deeper than 622 may be rzeflectin

L3

the pore pressures under that lcadiang, and it dossn't mean
the level of saturation has reached 622. I'm saying there are |
excess pore pressures at she level that yocu're measuring at.

Q I would ask you to lock at all the data, including
the behavior of the piezcmeters after surcharge removal, and
ask you whether basec upcon your expertise as a gectechnical
enginear ycu can conclude from that that the scil, at least
to elevation 622, had been saturated.

A To answer that, you have said to lock at

P ederal EReporiors, e




data. I would want T0 GO mack and lock at all £ the data.
It is my understanding that there is enocugh of the data that
would tend to indicate it, that it is around elevation 621,
§22 at time of surcharge removal.

Q will you explain the process with respect to the
consolidation tests that the staf?f wants done with regard t©
how those tests will se done, and how you g© about making
settlement predicticns based on those results?

A I'm not sure to what detail I have to g© iato.
hope you're nct asking me to give you the ASTM procedure Ior

consolidation testing.

Q No, I want you t0 generally describe the process

and how then the data ocbtained from that process would be used.

“)

to make settlement predictions.

A vou would run your laboratory consclidation tests
using a standaxd such as the ASTM standard for consolidaticn
testing, and in the course af that test you would develcp a

plot of veid ratio versus log pressule, and that would give

you a curve under that lcading and that lcading would have Deern

-

carried beyond the limits that we would anticipate at Midland,
and on the basis of that Gusve trv and establish the precen-

solidaticn pressure that was imposed under the surcharge
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lcading.

And if we now, with that preconsclidaticn press:
can verify that it exceeds the final loading that we have
computed under the structure, then we could safely conclud:
shat the amount of settlement should be minimal.

Q You left cut a little step #hat I need to under
stand that, and that is when you do these consolidaticn tes
in the lab, you get a certain type of data, and then how &
you get-- What is that data and how do you get that into
void vc:;un log P plot?

R During the course of the e.gt you would make
measurements that would permit you £o cempute the change
waid ratic. The consclidation is causing the void ratio -
decrease. And you would make that ccn;utation at the pre
you applied in your cemsolidation test. And with that vo
ratic and with that pressure you would plot that on E ver
log P curve, and that would give you a curve of that beha

Q All righet.

Then how would you go about cemputing a change
veid ratios?

R There are egquations that are given in the i3~

structicns fcr a csensolidation test. 3ut i is a measuxs

B Pl idoral Repariors, Era
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the volume decrease during the test.
Q And on this measure of volume iaéruasc versus log
of time-- Strike that.
1s basically what you're doing then befcre you get

to the E log P plot, taking a changiag == did you <ay

"changing velume" versus log of time, that ehis ies cne method |
of doing that calculationm, plotting the change of volume |
versus the log of time and then taking certain points of off
that and putting those in the E log P plot?

A Yes.

Q And is that analogous then, at least that step, =0
plotting settlement versus log of time?

A T+ is similar, but there are differences. And
depending cn your experience, both typ:s of plots are used,

E versus log P or percent conscolidation versus log P.

Q And isn't also cne of the major differences that
what you're doing in a consolidation test where you'rTe taking
this change of volume versus log time and then translating
shat or taking those points to create the E log P chart that
you are in effect doing a settlement versus log time calcula=

tion on a one-inch sample?

B Mot all samples are one inch.

- P4 Ty ey %
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Q All right.
What's the range of samples which y'ou expect to be
using for these tests?
A I've seen them as thick as one and a half inches.
Q Okay.
Son'uuyonaonoo:aonomdahalt inch
sample. Then basically what you're doing is you're doing a
settlement versus log time ecalculation on a cne or a one and
a hal® inch sample, arean't you?
A Yes.
| MR. ZAMARIN: We'll bo. in recess until cne o'clock.
(Whereupen, at 12:00 noon, the taking of the
deposition was recessed o :.ce.nvu.n. at 1:00 2.a.

N

the same day.)




Whereupon,
JOSEPHE D. KANE
resumed the stand and, having been previocusly duly swo:=
was examined and testified fureher as follows:
MR. ZAMARIN: Mr. Kane, over the ncen hour ¥
have returned to your coffice and have brought back witl

certain documents which I requested this morning, those

had come into your control subsequent t2 October 16¢ch,

last session of ycur depositicn, and which were within
purview of the request to produce and the taking of de;
tions as modified by Counsel.

Again keeping in mind that ¥
did not have time to do an exhaustive
duced scme documents.

CROSS~-EXAMINATION (Continued)
BY MR. ZAMARIN:
Q Now let me ask you though, did you have tix

a ccmprehensive search of your files in producing thes
documents?

A Not a detailed one, but I did check all the

LZL.é?;L.Jéiqun-‘<£L.
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Q Qkay.

MR. ZAMARIN: In any event we hav-.bccn provided cel
tain documents which I will now identify for the record.

One is z document cn United States Nuclear Regula-
tory Ccmmissicn lettertiead. In the upper right-hand cormer
it bears the notation "J. Kane, received 11/3/80." And it's
a letter from Vollmer to Cook with regard to e decisicn
regarding additional soil berings and test.ng.

Attached to the front of that is a portion of a
writing é;blct page which contains some handwritten nctations.

And attached to that is a letter dated Octcber 3,
1980, frem the Corps of Engineers €0 Mr. Lear.

And attached to that is the transmittal of that
letter and that is the comments on soii$borinq information
received from Bechtel.

You have also pza&idcd a telecopy of a draft

letter to George Lear from the Corps, consisting of two type-

written pages and two attachments, cne being a site map and
the other-- figure 1 being a site map and Figure 2 being a
site map showing locaticns of berings. And this draft letter i
doesn't bear a date that I can see, other than a stamp on the E

second page indicating that it was transmitted to the NRC

PR it 1
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November 25th, 1980.

You have alsc produced a document censisting o2
12 pages containing handwritten notes which I believe you
identified as originating with Darl Bood. And attached to
that is a little note pad page showing Thursday, December
22nd, 1977 as the date. It says:

*Jce: Chronology which will be helpful
in preparing testimony, Parts 1 and 2. I think

Darl plans to have these typed up.”

(L

Signed, Lyman.
You have also produced two pages, the Sirst of
which is a :outin; slip and the second of which is a note
to Darl Hood from Attormey William Paton with zegazd to
requested informaticn from Consumers a: relates to the hearing.
MR. PATON: Could wa indicate that tha:idocuncnt

indicates it was seat to ycu?

MR. ZAMARIN: Oh, ves. We have previcusly re-

ceivad a copy of this.

I alsc have a single page dated 11/13/80, one of
cne, which contains the pages of depositicn transcripts cn

which correcticns were noted by you.

And a four-page document, the first three pages

PlorlFdural Reapariers, Fna.
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of whickh are written on both sides, which constitute youl
notes of the depcsition of Dr. Sheril Aiiéi,

In addition you have indicated there are two cate=
gories cf documents which you have not produced, the first of
which conta.ns legal advice given in preparation for your
testimony at hearing, and that includes a memo invelving
input of Counsel, a memo from Darl Socod and Mr. Paton listing
the things you should be addressing in your testimeny, and
alsc notes of meetings with Counsel and others with regaxd
to that ;ubjoct, the second category of which contains your
preparaticn of document. you feel are important to the hear-
ings, and alsc deposition questions that yocu have prepared
for Consumers’' witnesses.

We have requested thcse doc;n-nts and at least fo:
the tima being a claim of p:iéilcqo has been asserted in
this regard =o those, which I will ask to be stated Dy
Mr. Patecn cu the record in a moment.

The third item oy category of ;tuns which has
not been produced is what has Deen described as a draft
document frcm one NRC employee to another with regard to the
employment relationship between the NRC and the Corps of

Engineers as it relates to Midland and cne cther project.

- PealT edral Reapoviern, J;-.
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We have ask‘d.tor a copy of :hgt insofar as it
relates o Midland and have bean advised that that is not
being produced because of the claim th;t it is not relevant
for discovery purposes.

BY MR. ZAMARIN:

Q Is it correct then that with the exception cf the
documents I have just indicated that have not been produced
and the documents which you have produced and I have iden-
tified, ;hat you have no cther documents within the purview
of the’'request this morming, other than those which you may
later find upon a more intensive search of your files?

A That is correct.

MR. ZAMARIN: At this time then on tle record we
would ask for the documents within wha: was described as the
£irst category, that is the memo involviag informaticn from
Mr. Hoed and Mr. Payton listing things you should be address
ing for the hearzing, and also the preparaticn of documents
you feel are important o the hearings and the depcosition
gquestions for Consumers' witnesses, as well as the draft
document addressing the issue of the employment relaticnshi;

wetween the Corps and the NRC.

MR. PATON: With respect to the last document, I

- PeeFdural Reapaviers, Sra



agree with your statement that we den't €2 : relevant
for discovery purpcses and 2y that I mean we don't think it
would Se -—- the informacion contained therein would lead to
discoverable evidence.

With respect to the other doruments we're claiming
a privilege but we're going to take another 'cck at those
documents tonight and see if we can't work scmething out witt
respect to them by tcmorrow.

BY MR. ZAMARIN:

Q Mr. RKane, you indicated that w’th regard to the

additional berings that have been requested in the area of

the diesel generator builéing that the SPT's and the results

of the spocn samples that are taken, an engineering judgment

~

would be made as to the location, if any, for undisturbed

samples to be taken for various lab testing. Is that correct?
- You used the word "would." I'm not sure whether
sthe word should not properly be "should."
Q I'm sorry, what word, in what context? Would or
should what?
A Could you repeat ycur questicn, please?
MR. ZAMARIN: Could I hear the guestion, please?

(Whereupon, tha Reporter read frcm the e

Plowiedarel Reporiors, e




as recuested.)
THE WITNESS: It sounded as though you were saying

this "would be done” and it's my uncderstanding cur letter

to you has indicated this shou.d be done. That i dis~
tinction that I was trying to make.
BY MR. ZAMARIN:
You say "this." What do you mean? The
The borings, the testing.
All zight.
Now there have been a number of borings
done with regard to the diesel generator building.
right?

A Yes.

Q And based upcn those borinq;. are ycu able to
determine from which layers undisturbed samples should be
taken?

A T think it wuuld be correct first o
there is a great deal of boring information in the diesel
generator building but we should be referring now to those

rings after the surcharge program. And those berings which
you have taken would permit you €0 tell where the undisturbed

samples should be taken.
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eb8 1 It is my understanding from discussicns with the
2| Corps in the borings that are being dolc'tnd, the borings you
31| have already completed and submisted to us would permit you
4| to determine where undisturbed samples would be taken.

5 Q And has that determination with regard to where
s | those undisturbed samples De saken, if any, been dcne?

7 A T+ has not been done as far as I kacw by the Corm
8| ner NRC. We're expecting Consumers to Qa.kc that determinat.
9 Q Do you know if anyone within the Corps or the N
10 | has doci:lod, based upcn the, I believe, six borings that have
11 | been taken in the diesel generator puilding since the sur-
12 | charge, whether any undist;:.:bcd sazples need be taken at al
13 A To my knowledge, no one has indicated a depth

14 | interval to where undisturbed ‘samples wc:- taken. Our dis-
18 | cussions were, in locking at the SPT borings, the cnes re=
16 | cently submitted in September, seeing zones which I would
17 | classify as med. . dense and depending upcn the results of
18 | she other four .orings, SPT borings, wc'li be determining
19 | yhether I would want the sample in that zone.

© Q What would it be about the other four borizgs &
21 | would either make you want to oF not want to take undistux

22 | samples in those areas?

5 5@-‘554—Jéghnu-d§;
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1 A I could f£find in the other bo:.ngs to bo cempletad
2 | blow counts and scil conditions that were worse, indicating
31| 2 looser or a softer material and I could find in the cther
4| beozings tc be completed a greater depth of medium dense scils
| than I had found at these two locations, and that could en-
8 | courage me to take undisturbed samples at cther locatiocns.
7 Q I+ would encourage you or compel you £o do that?
3 A In an effort to resclve this difference it would
9 | encourage me as an NRC engineer to do that. I'm not in the
10 position: in my present pesiticn, €0 be ccmprlled to do that.
n Q With regard to the diesel generator builiing sur-
12| charge or the piezcrmeters that were 'located in saturated soil
13| at a depth where there was no question but that they were
1¢ | saturated soils, is there anything otS:: than rapid drainag-®
15 | ehat would accoun: for cbservation of less than the 35-foot
18 | estimated maximum pore pressure head?
7 A The question I understand talks about the soils
18 | pging saturated, and the only effect then would be the rapid
9 | drainige and my answer would be Yes.
2° Q Yes what?
a A That that would be the only factor.
= Q We also spoke before lunch about this laboratory




—20a
ebl0 1 | testing that you would do, and I belieave you indicated that
(: 2| there would be some correcticn that would hav) to be done for

3| sample df sturbance.

? ‘4 A T don't recall any discussion before lunch about
§| sample disturbance.
Ll Q All righ’ Then we'll start afresh on it.

3 7 You described consclidation tests that would De

8| rva in a laboratory and I believe that you indicated there was
H ctlculatian thzt would be made and then the results of that

0 cal-ulation would be plotted on an E log P curve, = being a

4.570 11| void ratio and log P being log of pressule. Is that corTect?
" 12 A _That's corrTect.
* 3 Q And when you plot on the E log ? curve is it

-

14 | necessary to make any kiad of a correcticn to account for

i 15 | sample disturbance under the circuustances that are kaown

t 18 | +n axist with respect to the diesel generator building?

’ 7 ; I+ would be appropriate to use tlie measures that
8 | avg known to adjust the samples for sample disturbance.
» Q And in addition to sample disturbanc~ resulting

. 2 | s£2om the cbtaining of the samples, wouldn't there alsc be
k' 1 | gigeurbance by virtue of the fact that you're dealing with

2

£i1]1 rather than naturally deposited scoil?
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1 A T don't see the fact tlat there are diffarent types
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13
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19

af materials as being a reason they are diitu:bod. Neo, I do
not.

Q So that in your gectechnical opinien there is 2o
correction that would be appropriate on the basis of dealing
with £ill as opposed to naturally occurring soil?

s Are we talking about sample disturbance now, OF
a distinction between ccmpacted £ill and normal == normally
consclidated type scils?

"

Q what I'm talking about is when you have a E log

e

P p}ot there is a correction that is generally made to acccount
for sample disturbance to bring the curve to a shape that'
is appropriate for an undisturbed sample.

what I'm asking you is in y;u: cpinicn, is there
any correction alsc that is appropriate where vou're dealing
with £il] macerial as'cpposod to naturally occcurring depcsits

A There is a distinction in the type of curve you

would expect for a £ill, compacted £4i1]1 and a noraally con-
solidated scil.

At Midland we have not only a compacted soil but
we have a compacted soil that has been surcharged and pre-

consolidated, and I would make the correcticon for sample

* A Godd Roprion, T
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digturbance for both types, the type that we have in Midland
and the type that we would have on normally cﬁnsolidatcd soils

MR. ZAMARIN: I have marked this sheet of yellow

paper Consumers' Exhibit Number 19 for identification as of
today's date.
- _ (Whereupen, the document
referred to was marked
as Consumers' Exhibit 19
#or identification.)
BY MR. ZAMARIN:

Q Could you just sgotch en that for me what ycu
would expect a typical E log P curve, without corrzection, to
100k like for the type of soil yﬁu believe exists undermeath
the diesel generator building, just ﬁh: general shape’ I'm
not asking for dimensions.

(S3anding document tc the witness.)
A I'm going to draw two cuzves. One is for a ner-

mally consclidated scil and cne is fcr a cempacted £ill. I'm

not sure what conditicn the f£ill in the diesel generator
building is under. | 5
Q Instcad of two curves may I suggest you make two

graphs, and on the upper cne perhaps show for a naturally

PooFedoral Reapariers, Ea.
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econsolidated scil, and then on the bottcm cne for a compact

scil.
(Pause.)
Okay, you have drawn and given :o“aa cn Exhibit
19 two graphs, the first showing what you believe the E lo
? curve would leock lika for normally censclidated scil, an
she second showing what it would loock like for the ccmpact
£i11, and you've. labeled.them as’ such. Is that correct?
A That's right.
c . I notice that the curve for the normally censol
dated scil has more cf an S~shape, that ls. that the cente

pertion of the curve appears tc approach a straight line =

whereas for the compated £ill it is more rounded. Was th:

“

intended?
A That was intended.
Q I alsc note that on the normally consolidated

curve there is a more gradual or a lesser slope at the
beginning cf the curve bafcre it enters the straight line
than on the compacted £ill. Was that intended alse?

A That was intended.

Q And I also note that at. the bottom or at the e

of the curve for normally consolidated it appears to appT

i Do edorel Repaiers, Sna.
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a straight line, and it appears that if one wire to extIapo-
late along the slope as it appears it would contiasue with the

same slope whereas on the compacted £ill it appears to be

approaching the herizontal.
Was that intended?
A What you said for the normally consclidated is
true. I'm not sure what you're saying about....
Q Ckay.
For example, on the cempacted £i11 it appears that
it is :i;inq, the slope is rising at the end.
A That is not intended to rise.
Q okay. .
1s that intended to lock pretty much the sames as
the normally consolidated at the end, :nd that is to have a
downward slope nn& ehat is maintaining a constaat slope?
A Yes.
Q Okay.

Now the curves that you've given xe, which is a

plot of veid ratic versus the log of pressure, does this

jadicate what you would expect cusves =0 look like prior %2
correction for disturbance?

A Ne.
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Q This is after correcticn for disturbance?
N I'm sorry, I misunderstoed your question. I would

expect them to lock like that before correction f»or dis-
turbance.

Q All right.

Can you, in ancther color pencil which I will give
you, sketch on these same plots what each respective plot
would lock lika approximately after correction for disturbance
and I will ask you tc make the corrected graph in red pencil
which I ;n providing. “-

(Eanding pencil to the witness.)

Okay. How about for the compacted £1ill?

A I+ is more difficult because of the slope cf the
compacted £ill to be able to corTect i: £ r sample disturb-
ance.

Q Qkay.

Bow would you go about detemmining whether what
you had underneath the diesel generator building was mcre
like normally consolidated £ill or more like compacted 2ill --
normally comsclidated soil or more like compacted 2ill?

A T woull run a consclidation test.

Q And .ot would tell you?

PelT odowal Repariers, Sa.



A mhe behavior would help nme. :he behavic
alsc help me determine whether I could establish the
consolidaticn pressure.

Q You indicated for ncrmally consolidated scil, a
correction in red and there is scme i%22grence then between
the == that you would expect tae laboratory slcpe would loci
like and the corrected slcpe.

Can ycu tell me how you would go about predictixc
for example, settlement sased on this type of a curve?

N You would estimate the eflective vertical over-

burden pressure that you have now.

Q That would be scme pecint along the log P scale;

is that right?

A That's ccrrect.

Q Okay.

A And then under lmading, which is to Dbe added by
the structure, vou would have scme locading increment which
would be added to that and you would determine between thos
two pressures what is the change in your veid ratio.

Q Qkay.

Anéd is there a formula you would use to determir

settlement?




T ' U -- | 0-;1 . . P?w 109
| : ="k
ebl? 1 A Yes.
C 2 Q And do you recall offhand what t.ha‘.; formula is?
3 A There are several formulas. One of them uses
4| compression index.
- 5 Q Right off of shis would it be— St-ike that.
8 Really what I'm wondering, vou say you take the
7| aisference of void ratioc. T den't qQuite understand that. We
8| nave-- TFor. example on she log P scale we can £ind a point
9 | which would correspend &0 the load to be anticipated by the
10 :‘.:.—uctu::. Is that correct?
n A That's correct.
C_ 12 Q And so if we were to arbitzarily pick some point
13 on this log P scale, and I will indicate that by a dashed
5.080 14 | pencil line, 4 would like you tc lock :.t Exhibit Number 19
18| and tell me how you would go abcut taking ﬁ.n!cmtion.o.‘.f of
16 | that graph which would allow you to calculate or predict a
.17 | settlement.
s (Handing document to the witdess.) !',
9 A mhere are many factors to be considered. What *
# 2 | you're intending to do is establish the pressure that exists |
- 21 | in the soil before ycu load your stIucture loading onto it.
2 | ;mat may be affected by an excavasicn that allows the soil




to rebound.

But assuming you have correctly iden
pressure, the pressure that exists at the time you're goinc
o load it == I can ca.l that P-1l -— that is a correctly
established pressure. And then on the basis of that I wou
ccmpute, by various methods, the vertical stress increment
under the loading of the structure that is to De impcsed.
That would give me a delta-P, an increase in pressure.

T would add that onto P-l which weuld take me

the preasure that I would expect after loading of the stxu

ture, and that would be, say, P-2.
The correspending change in veoid ratio at those

pressures would be delta-E, the change in vcid ratio. 1 w
use that information to predict sot:le;;nt.

Q And when vou say "change in void ratio" you're
referzing to the beginning veoid ratio, to the void
we indicated according to that peint cn the plot?

A The begianing veoid ratic being the appropriate
void ratic at the correct P-l.

Q With respect to a situaticn similar ¢o that oz
such as that of the diesel generator building, can ycu giv

an estizmate of what the magnitude in inches of that corTec
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;14 ebl? 1 | that you have just sketched out there might be as it relates
:4 e 2| to predicted settlement?
;q b 3 A Do I understand your guestion correctly that you'zTe
‘ ] 4| asking me of what I understand to be underneath the diesel
':;: § | generator buildixng, could I estimate the magnitude of settle-
33 8 | ment that cou.ld. be expected?
-lfi 7 Q No. What I'm saying is you have gone through and
‘,;—..‘1 8| you have indicated a correction on that E leg P plot that
} 9 | would have to be made to account for sample disturbance. And
: , 10 | what I'nz asking ycu is do you have scme opinion as to what
11| the range of that ~orrection might translate to in iaches
C 12 | of predicted settlemexnt, se it a range of a half %o cue and
!‘ 13| a half inches, for example?
' ,: b A I3 your questicn direstad t$ what is the differenc
,s‘: 18 | between an uncorrected and a corrected sample?
: 1€ Q That's right.
~, 17 A T+ would not be significant.
: - Q What would it be?
9 A I don't know. I would have to lock at the exact
£ ® | curves.
*J ~ 2 Q When vou do the calculaticn with regazc te this
: 2| 1ab test, approximately what size sample would you De workir

r- P edaral Ropariers, Ena.
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with?
A Four inch in diameter, cne inch thick.
Q So on this one-inch thick sample that you have,

how do you then go about extrapolating cr applying that to
make predictions with regard to a 30-foct sample?

A You make a direct relationship between wh: = you
cbserve in that cne-inch sample with the thickness of the

ccmpressible layer.

Q So in effect would you multiply it by 3607

RY I'm not sure where tha 360 came from.

Q 160 is what I think is the number of inches in 30
feet.

A 1#-that is the height of the compressible layer;
yes. . ;

Q So that any error that you would have as a result

of the sampling disturbance and the difference between the
écr:-ct.d curve and the curve pricr to correction would be
amplified by a facter of 360 when you applied it to the
actual compressible layer. Is that right?
A Weuld you repeat the questicn?
MR. ZAMARIN: Would yoursad it back, please?

(Whereupen, the Reporter read frcm the reccerd
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as requested.)
THEE WITNESS: It's possible.
BY MR. ZAMARIN:
Q Well, isn't it more than possible? Weuld that
happen if ycu hade-
A Suppecse there are other circumstances that
the other way, that there are compensating errors.
Q Give me an exumple of how you would expect o
a compensating error in the laboratory work calculaticns
you conceive to be done in accordance with the Corps' Te-
quest for the diesel generator building at Midland.

A We're pointing cut a problem. We're taking un-

disturbed samples and in effect we recognize they're not

.

totally undisturbed and we're trying to correct for that by a
procedure that allows for sample disturbanecH.
Now we're saying that is magnifi in the results,

and I'm saying there are other considerations .2 the labcra-

sast which can compensate for sima of thac erTor.

Q What are they?

A T don't know. I would have to lock....I can reler
you to a Corps of Engineers manual that lists the type of

errors vou could have in a consolidaticn test anéd scme of
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c«hem would be compensating. If you would like I would refer

you to the manual.

Q Okay.
A That would list those potential types of errors.
Q All zight.

With regard to the error introduced by sampling
disturbanc;, whatever that error would be and whatever that
earrection that you made would be, would be in effect oulti-
plied by 360 times when you went and applied that to a 30-
foot ccm;rcslibln layer. Wouldn't that be true?

A Yes.

Q Looking then at just the erTor associaﬁod with
sampling disturbance which would be for a 30-foot compressible
layer multiplied by 360, can you ostin;to in a situation such
as the diesel generator buiilding the number of inches of
which we might be talking after multiplying by 3607

A No, I cannot estimate.

Q De you have any idea of whether it's likely to De
in the order of half an inch or more?

MR. PATON: I instruct the witness nct to guess.
THE WITNESS: I accept his advice.

BY MR. ZAMARIN:

. PaelF edorel Reaporiers, o
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Q T didn't ask vou to guess. I'm asking you based
upon your expertise as a geotechnical engineer and every
cunce of experience and knowledge you have in that area to
tell me if you think it would be on the order of a half an
‘nch cr more.

A Without having the actual data in £ront of me,

T don't want to give an opinion.

Q I understand that you don’'t want to, but I'm asking
you to. And what I'm loocking at is I}n locking at a corTec-
tion :o:han £ log P curve you sketched £cr us. You have scme
general idea, I would assume, of what the magnitude of those
correcticns generally are, and you caa either tell me what
the magnitude of that correcticn weuld be as it translates tO
inches or you can multiply it by 360 an then tell me what
that would be.

MR. PATON: Just a minute.

I'm instructing the witness that if L$ your pro=-
fessional judgment the answer would be a guess cr would not
have an application to the Midland case then you should
answer the guesticn accordingly.

wEE WITNESS: A great deal has to do with the

extant of sample disturbance. You know, i#2 somecne is ~ery

L
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careful in taking samples and has minimal disturbance, that
would be cne value.

I scmecne has taken no care and loosened the
sample to where it has very little meaning, it would have
ancther value. So I don't wish to give a value between thas
range.

BY MR. ZAMARIN:

Q Can you tell me precisely how you'd go abous takizng
samples sC as to minimize sample disturbance?

A v That questicn makes h. think that either you den't
know or Bechtel has not locked at the Reg. Guides that are
available to them.

Q Well, I'm asking you and I want to find out if yeu
know. Then I will decide whether we 4;500 with that.

The question is how do you go about taking samples
SO as to absclutely minimize the sample disturbance?

A In taking the ac?nal undisturbed sample I would
attampt o push the tube with a-snooth push that would
minimize disturbance rather than allowing anything to jar is.
I would remove it frcm the boring hole as carefully as pessi-
ble, t=ying not to disturh lt. |

When I got it to the surface I would handle it as
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carefully o8 I could and cut ¢ff a porticn of the end and

seal it with wax to minimize disturbance and loss of moisture.

I would transport it to the testing lab as care-
fully as I could, making sure it wasn't disturbed in trans-
pors.

I would handle it in the lab as carefully as I
could sc that in extruding the sample for testing it would

not be disturbed.

I would put it in the testing chambers as carefully

as I cou;d and test it as carefully as I coculd. And then I
would think I would be very careful.

Q In that answer ycu have a lot of you "“would
attempt to do things” and you “"would do things as much as
possible” and "you would do it as cnf:zully as you could,”
and I take it that even in doing things as carefully as you
could, gnd in deoing them with as little jarring as possible
and with attempting to push as smoothly as possible that
you're still going to introduce scme sample disturbance.

A that is correct, sirc.

Q And is there scme pcint, scme level cf sampling

disturbance at which it is really not possible £5 tell whether

you have sampling disturbance for which compensaticn cught to




in that sample?

A I£ you got to the point where vou were as careful
as ycu could and you could not tell if there was a sample
disturbance, then I would be inclined to accept the resul:s
ef the test as they are.

Q What would you have to see before you would apeply
scme kind of correcticn? I mean just a handful of dirs in

the lab? At what point between a handful of dir-t and scme-

thing that locks like a nice sclid cylinder of scil would ycu-f

A The correcticn for sample disturbance ccmes with
the behavio:ltha: is exhibited with the curva

Q So what you're saying is if you get a curve that
doesn't have the shape you expect on an E log P plet, then
you gc ahead and correct it? i

N That's correct.

Q And is there any cother explanation for a curve
cther than what you would expect cn the E log P plot other
than sample disturbance?

A Is there any other explanation for sample dis-

Q No, is there anv -~*her explanatican for what you

have drawn as the blue line or this Exhibit Number 19, other
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than samples?

A Would you repeat the question please?

Q Is there any other explanation for what you have
drawn on this plot as the curve in blue on Exhibit 19 other
than sample disturbance?

A By "sample disturbance” I think you mean 2ot
preperly handling the sample. Is that correct? Are you
asking me is there any other form of disturbance ctlar than
that?

Q i T'm not asking you that but I will in a minute.
Right now I'm just asking if there is anything else that could
account for the az:g.:-ﬁé. between what you've drawn as a
red curve and the blue curve con Exhibit 13, other than

)

sampling disturbance.

A Yes.
Q What?
A The fact that in its natural place the sample

has a certain confining pressure and upen remcval you will
lose the effect of that confining pressure.

Q Anything else?

B None that I can think of.

Q Is it possible that you would have that situation

PealF el ERegpoviers, S
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where vou would lcse the confining pressure that the sample
might have in its naturally occurring place and on top of
that you could have sampling distirbance?

A It's possible.

Q And how would you know if that were the case, iZ

you would know?

A You wouldn't be able t2 distinguish the diZference.
Q So you wouldn't kaow whether to make a correcticn

in that kind of a circums<ance or not make a correction?

.

A You would make the correction but not know which

contributed to the sample disturbance.
Q I see.
And would the magnitude of the correction be

independent of whether you had cne or Soth of those types of

factors available?

e ——————————————

A T would think it would be related to what causes
«he disturbance. ‘
Q So what would you do in that kind of a situaticon
where you didn't know whether it was the loss of coniinlny
pressure or sample dig=urbance, or beth? Would you just guess?
A t wouldn't do anything other than attempt to

correct for sample disturbance according Lo accepted sractices.

~

DT daral Repariors, e
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Q Okay.
With regard to the ccmpacted £ill, you haven't
shown us anything that would indicate how you would go about
correcting for sample disturbance. You have indicated a

peint which I assume is about the 0.42 woid ratio.

A Forty percent of the initial veid ratio.
Q Okay.
0.407
A Yes.
Q - Can you attempt to show us on Pxhibit 19 what the

correcticn for the compacted £ill would lock like, how you
would go about doing that?
A T think I have already indicated that because of

the shape of the curve ¢ :ile ccmpacted £ill, it would be

difficult to make that corzection.

Q How would you go about doing it in the lab?

A I+ is generally not done in the lab on ccmpacted
g41l.

Q I see.

A But at Midland we have the added problem to Zface

of a compacted £ill that has Dbeen preconsolidated, and you

do make a correction for preconsclidated soil.

¥ Dol udorel Repariors, Ena
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Q And can you show me on a graph what chat would
lock like and what the correcticn would look like, anéd ex-

plain how you make that cerrection?

A For a compacted £ill?

Q For a compacted £ill such as we have at Midland,
which is also preconsolidated.

A T don't know of any tests on cempacted f£ills in
my own experience. I den't kncw of any compacted £ill where
i+ was necessary to go back and preconsolidate it, or %o
preload It. Generally it's placed in adegquately encuga and
at the required density that you don't have that problem.

Q Are you saying then that you den't have any idea
how you go about making she correction for sample disturbance
in that type of a situation? i

A I have an idea but I don't know what the actual
curve is going to lock like. I've given you the range be-
cween the mormally comsolidated scil and the compacted soil.
I think what we have at Midland is scmewhere between the
two, and until I see that curve I don't know what I would
do in the way of correction.

Q Are you saying that what you would so is you would

sake the curve and correct it back €o lock scmething like the

& PeoT edaral Ropariers, e
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-ed curve that ycu have ca Exhibit 19?

A Ne, I don't mean anything like that.
Q Wall, how would you know how €0 correct it?
A I'm not sure the cempacted £ill at Midland has

#his shape and the reascn for that is this is a cempacted
£i11. The guestion at Midland is we have already recoguized
shat it is underccmpacted, SO we're not even sure that Midlan
has that shape.

Q How are you geing to g© about finding out to what
shape it“cuqht #o be corrected if you don't know what the
corrected curve should lock like for a £ill that is either
compacted coT underccmpacted and also proconsolidatld?

A I'm not sure I would correct until I saw the
actual cusve on the material to kaow w;at earrection I could
make on it, sc I think the first step is to run the test
and cbserve the curve and hope we can pick up from that
curve that it was prelcaded and has a higher pressure indi-
cated by the consolidation test than it presently has under
the existing loadings.

Q ro what would you lock for gnidance ia determinis
how to correct it, or do I understand vou to say that you

wouldn't attempt to correct 12

2 PeFodarel Reoporiors, Soa i
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A I ¢hink I have said I am not sure of the shape of

the curve because of the unique cenditions that I think we

have at Midland. I would lock at the curve and make a judg-

ment whether it was reasconable to corTect oOF not because of
sample disturbance.
Q Qkay .

And upon what would you pase that decisicn as to

whether it was reascnable to correct or not, based upcn the
sample d%stu:banco?

A The shape cf the culve that actually develcped.

Q And what shape would you expect to see which would
lead you to believe that you ought to correct for sample
disturbance?

A I# in fact the fill =hat wn: pldced at #idfand

which has been acknowledged to be undercempazted hac the
shape mcre closely aliqpod to a normally consolidated soil,
then I would make the correcticn similar to what I would
make for normally cons.lidated soil.

Q And if it had a curve that more closely approxi-
mated that for a compacted £i11, then yocu would nct make a
cerzection. Is that what vou're saying?

A  would have the same problem I'm haviag now of

PealF edaral Repoviers, Sna
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A T think T have said I am not sure of the shape oZ
the curve because of the unigue conditions that T think we
have at Midland. I would look at the curve and make a judg=
ment whether it reascnable to correct or net because of
sample disturbance.

Q Jkay.

And upen what would you mase that decision as to '

whether it was reasonable o eorrect or not, based upen the

sample d}stn:bancn? -
A The shape of the curve that actually develcped.

Q And what shape would you expect to see which weuld

lead you to believe that you cught &2 corzect for sample
disturbance?

A T# in fact the £ill =hat wa: pliced at Hifland
which has been acknowledged to be undercompacted had the
shape more clcsely aligned to a normally consclidated soil,
then I weuld make the corTecticn similar to what I weuld
make for normally consolidated soil.

Q And ‘f it had a curve that more clecsely approxi-
mated that for a compacted £i11, then you would not make a

correction. Is that what you're saying?

A T would have the same prcblem I'm having now of

g Ponl edoral Repariers, Ena.



trying to correct a curve for ccompacted £i11.

Q Wwhen yocu do a laboratery consolidaticn
you measure pcrs pressure.

A No.

Q And are you familiar with a plot that is referTe
+o as a change in haight versus liog time plot with respect
to conscolidation?

A Change in height being what is measured during

Q Yes, the delta-H.

A T am familiar with plots that have presented

deformation readings which I'm assuming vou mean to de the
change in height versus log tize.

L%y

Q Twzt's not what you've drawn here on Exhibit 19

These are void ratio versus log pressure curves
icu're sure of that?

I'm sure what I drew.

Ckay.

would you accepi—— Strike that.

disz~uyrbance or less error as a result of




-

or no difference in erTor as a res of sampling disturdance
if a plot locked more like that for ncrmally consolidated
or more like that for compacted £ill?

A i would expect ﬁo?e disturbance for a normally
consclidated seil.

Q why is that?

N Because with a ccmpacted soil it would have a good
chance of being overconsclidated because af the compaction
effort that you impose in placing the £i11 which would be a

lot more than it would De with normally consclidated.

Q With regard to the soil beneath the diesel genera<

eor building at Midland, would vou expect there 2 be more
or less the same pagnitude of sampling discturbance as ycu
would typically £ind with normally coﬁ;olida:ed soils?
A Weuld you repeat that questicn, please?
MR. ZAMARIN: Would you read it back, please?
(Whereupen, the Reportel read from the record
as requested.)
THE WITNESS: I think I have indicated that I'n
unsure of the coendition that the £ill is in cnder the diesel
generator suilding. If it is closer o a normally conscli-

.

dated scil I woull expectT i+ o have more distuzdance.

PlonFodarel Rapoviors, Ea
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Alse it should be indicated that there are varicus

degrees of &isturbance with material type. It's scmewhat
easier to disturb a cohesionless soil than it is a cochesive
soil, and in taking undisturbed samples in the porticn °£~

+he diesel generator puilding which is oredcminantly cchesive,

T would not expect, if properly conducted, a lot of sample

disturbance.
MR. ZAMARIN: Okay.
BY MR. ZAMARIN:
Q ; I think you had indicated earlier, though, that:

one of the reasens why you would expect less sample disturbanc
in a caupaétod £i11 is because there's a good chance that it

has alresdy been overconsclidated. I think that's what yeu

NS

said.

A For a well-compacted £ill, ves.

Q So what you're saying is the reascn vou don't know
whether you would bave more oI less or the sane sample
disturbance with raspect to the diesel generator building is
because you don't kncw what the soil is like under there.

Are you saying that i+ may be that it's overly
consolidated?

A Ne, I think I'm geing ehe other way, and that is

PeeFedarel Reporiors, Ena
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T £hink it has been recognized that it was not well compacted
and so it's cleser to being == its behavior is closer to
being represented by a normally consolidated scoil.

Q Which one of the twe plots that you've drawn on
Exhibis 19 locks more like the plot for cverly consolidated
soil, the top cne or the bottcm cne?

A Well, you'd have to assume the pressures are the
same in both. I would expect different pressures. 3ut I
think I Efn answer your guesdion by saying a well-compacsed
soil has a potential for being overconsclicdated.

Q You didn't ansver the que;;ion; which one of the
twe plets would lcok more like %he plct for an overly cen-

solidated scil?

Ayl

A Well, if I had the right log ? scale I would say
this cne.

Q "rhis cne,” referring to the compacted scil?

A That's correct.

Q What is your understanding of the meaning of the

term "record samples®?
B When a project is under constructicn it is commo
engineering practice to take sanplcs shat will establish a

~ecord tc show that what you've constructed has Deen pIopel

= DT edaral Regpariers, e
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constructed and has properties within that stsucture that
you anticipated in the desigm.

Those record samples can include cempacticn con-
trol tests. Those record samples can include establishing
design -— or checking the design parameters such as shear
strength, permeability, or any important parameter you felt
necessary in the design of that stIucture.

Q Wha. type of tests does the staff want done od the
samples ﬁakan frcm the dike area?

A Could I see Table 37-1, please? .

Q Sure. W |

(Banding dccument to the witness.)

A Excluding basic classificztion tests which would
be scil type, natural mecisture centcnt: those basic tests,
the tests that are being asked for for the cooling poné
embankments are shear strength tests.

Alsc in undisturbed samples yocu wculd be able to
establish the density of the £ill in the embankment and
;opotully make 2 judgment on the percent ccmpaction that was
attained when it was placed.

Q Is it customary practice to your knowledge to take

samples such as those after a dike is built in ordez to zun

w; PowiFedaral Reporiers, Ena.
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shear strengtd
A I+ is not customary practice ©o take
censtructica. It is customary practice €2 take
being constructed.
Q And to your knowledge have the locaticns Zfor
berings in the dike area changed since June 30¢h, 19807
A Yes, they have.
Q Do you know why?
Because of a decisicn made by NRC management.

Q And do you know what the basis for that decision

A I know what was discussed. I do net kaow the
basis for that decision.

vy

Q You know what my next question is. What was dis-

- T think we went through, the £irst day of my
depcosition, on one of those same issues ané the issue is
shere's a perticn of the eocling pond, because cf its loca-
ticn, because it surrounds the ultimate heat sink, because
i= gurrounds the Categery I pipe, that there weIe members

af +he NRC staff who considered this stTucture &0 have the

equivalent of a Categely T classification.




10

11

12

13

14

18

18

17

18

19

There is the other porticn which decesn't have the
Category I Pipe which is being judged it's not a Category I
embankment but it does have safety and envircnmental con=
sideraticns. The decision by the NRC management was to Iem
#he borings asked by the Corps in the portion wgich is net
readily apparent €O be Categery I ané to move shem to the
embankment that is adjacunt to the Category I cond it.

Q Do you mean to say s+hat back in June of 1980 tha
the Corps and the NRC didn't have any concern 2or the $£]
dike a:n; or what you refer <o as the perticn of the emban’
ment nia: the Categery I conduit?

A As far back as I can remember the NRC had conce
for the entire cooling pend.

Q Why wearen't borings :tqucséid in the location
where they are being requested now?

A A judgment was made, based cn identificaticn of
locations by the Corps of where stability, Decause of
conditicns, cenditicns hbeing such as height 0Z embankment
over a former stream area, where stability was more exitic
and on that basis chose the locaticns that were initially
identified in the June 30th letter.

T+ was thought that we, DBY these borings in =

PonlT el Repariors, Ena.
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cocling pend, could demonstrate that we nad cbtained the
shear strength parameters shat were used in desig:, that we
could satisfy ocurselves that the dike materials had the re-
quired compaction. Then we could satisfy ourselves that the
dike was salfe.

And it was on that basis that initially a certain

sumber of borings were chesen.

e

Q And certain locations were chosen?
A That's correct.
Q What you're saying then is that the area in which

they are zow belng requested is considered, at least by the
Corps of Engineers, O be a less critical area than that

area in which they were first requested with regard to the

dike?

A T den't think the proper temm is "less critical.”
T think the proper terdm would be the "potential for in-
gtability is less.” I think anywhere where the dike would
£ail wou.i be critical.

Q So the petential Zfor instability is less where
+he beorings are now being requested. Is that right?

)N Are we talking now ablut the baffle dike?

Q Yes, we are.
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A I think to answer that guestion we would have ©O
know whether the conditicns-- I'm hesitating because if we
now go »ut and do the borings and find out that the perimeter
dikes are well compacted and the baffle dike is not, then
cbvicusly the £#1e dike becomes the more critical cone.

Q - Really what I'm wondering is that back in June of
1980, apparently in the minds at least of the Corps of
Engineers, there was nothing of sufficient concerm about the

baffle dike to cause then 0 request scme borings over there.

And now we suddenly find out that they want them over there. {
And I'm rnaliy wondering what kxind of a.thnn?n::t:i%
there was that caused this great revelation and this change
of sentiment on their part, if that is in fact what happened.
A Perhaps it would be best iz“yon talked to the
pecple who were thunderstruck.
Q Ckay. To whom should I talk?
A T weuld say the perscn who signed the letter about
the change in the borings, Rocbert Tedesco.
Q Anybody else?
A I was not at any meeting where the decisicns were
nade to change the locaticu and so. I don't kaow who else was

inveolved.

PonFedoval Repaviors, Sna.



Q Did you have any discussion with anyone with re-

gard to this change in the loccation of borings, ither befc
or after it was made?

A The discussions I had were the decision that wa
made was to change the boring locaticns to the baffle dike
and in the area of the Category I pipe and the ultimate hez
sink. It was directed that three borings be removed and

o that area. On that basis we chcse new locaticns ¢

affle dike and the dikxe around the ultimate heat siak

Q When do you recall this decisicn having been aa

A My guess, it would have been either late Septem
or early Octcber.

Q 2£ 19807

ES That's currect.

Q Were there then scme borings that had been re-
quested in other portions of the dike for which request
were withdrawn?

A T thought I had indicated three of them were
withdrawn and moved to different locaticns.

Q And to your kanowledge was that based upen any
kind of decision that the Corps was wrong in their concer

stability in those areas?
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BN I have indi:;:ed I was noct at the
don't know whether those discussions were made.

Q Didn't vou ask anybedy?

A I'm not sure as of today whether the other
+ions where they have been withdrawn has been totally
solved.

Q Oh, I see. So by that aTe you suggesting that
perhaps even though these werse moved that there is still scm
thought ;hat those are == the conea that are oo longer being
asked for will be asked for anyway?

A I+'s my understandinag in what has been asked of
you, Consumers, to address the other portions of the dike
with regards to envircnmental hazards and other safety
hazards, that that information will bodlcoked at, and whethe
that could lead to other work in the cocling pend, I den't
knew. I have not ad any & scussions.

But it veems to me ~e would want %O evaluate the
information we h.—e asked frcu you and make a decisicn.

Q There has been scme change at least within the
Corps or the NRC with regard to the location ¢f these berin

on the dike. Do you kaow whether that chance was initiatec

by the NRC or &j the Corps?
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A I'm relatively certain it was initiated 2y the N

Q And does that indicate then an agreement with SO

position with regard to these berings that was propesed by
Consumers Power Company and its consultants?
A Would you repeat the guestion and gxplain what Vv
mean by an "agreement”? |
(Wheresupen, the Reporter read from the recoxd
as requested.)
- MR. PATON: You say "scme positicn." That's ve:
broad.
: MR. ZAMARIN: Let ﬁ‘ qit more dirzectly to the

point for you.

BY MR. ZAMARIN:

Q Consumers and theix consul::n:s have disagreed
the need for the borings as requested in the dike area in
the June 30th, 1980 letter. 1Is that zight?

A Thney have disagreed, yes.

Q Yes.

And the NRC has now changed its pesiticn with
regard to at least three of the borings ia the dike area
as described in that June 30th, 13980 letter, Is that coxm

A That is correct.

* PaoTedaral Repariors, S
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Q Does that indicate then an agreement, O yowr mingd,
by the NRC with Consumers Power Company's objectica € these
three borings?

o I think I've indicated that I'm not aware of the
reascns for c. wnging those three berings. And I think I
would have tc be aware of those Ireasons #o be able to make
a judgment whether #here has been any agreement reached.

Q So you don't have any idea why they were chanced?

A T think I have indicated to you, because of the

doubts that scme pecple have as to the safety significance

and the proper safety categorization, that that thought was

a2 thought which prompted them to change the locations.
T #hink in my first full day of depcsition we
spent a great deal of time on that ::nr.

Q That's right. And alsc at that time I don't think
we were aware that there was going €2 be any change with
regard to the requested borings which were so terzibly
important at that time ©0 the Corps of Engineers in the leca~-
tiens at which they had been requested.

A At that %ime you were not aware, DOT Was p

Q I understand.

(Recess.)
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MR. ZAMARIN: B3ack on the reccrd. -
BY MR. ZAMARIN:

Q With respect to the requested borings in the dike,
for what purpose are they requested? Is it to determine
slope stability cr is it €0 determine settlement?

A The purpose is tc permit undisturbed samzles to

be taken tc establish shear strangth which would be used in

a shear stability analysis. It is not a concern for settle-

ment. ~

Q On Consumers' Exhibit Number 11 as of 10/15/8%80,

the tai:d';aqc therecf under Paragraph Number 8, it talks

abcut "present state of the art approach.”

I'1ll let you lock at that. Axnd my guesticn is
what state of the art methods are you referzing o when ycou
talk about the testing requested by the Corps?

(Eanding document to the witness.)

A To which section are you referring?

Q Number 8. Do you see the paragraph numbered 37
It's in there.

N Is the guestion what is meant by "state of the
axt"?

Q Yes, the cuestion is what state cf the ar= methcds

e DonlF durel Repoviers, G
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C 2| py the Corps?
: A The laboratory consolidation tests.
4 Q And does this present state of the ast approach
: §| to which you refer alsc apply &2 any method of cerrecticn
i 8 | which would be used in conpection with those lab test calcu-
‘, 7| lations?
* A T would consider the correcticns such as fox. saar
: . 9| disturbance to be all part of the state of the ar:.
3 0 Q And are there any other corractiocns other than
: | for nnpli disturbance that you would expect to apply as
‘l (' 12| part of the state of the art?
1. 13 A Is the guestion directed to laboratory conscolida-
4- 4| tion tests? 3
3 & A
,_,5: 18 Q Yes, if that's the only kind of test that you
".j 18| refer o regarding the request by the Corps.
* 7 Q The confusing part about it is the document you
'8 | ~efer to I think covers all structures, and that particular
9 | gection I think was referzing to consclidaticn tests, so
g C_, : | 1 trying to resclve whether your gquesticn now refexs to
‘ 1 | censolidation tests or to everything that was intended by ©
. =

document that you have.

e PeelT wdovel ERpaviers, Ena.




Qkay.
With regard to the boriags shat are requested,

there tests other than consolidation tests that are Isque’

r contemplated?
A Yes.
Q What?

Shear strength.

Q What else?
A If you consider the measuTement of in si
density a test.

Could I see Table 37-1 2gain, please?

(Decument handed to the witness.)

The reguested testing i{ncludes sbear strengtl test-|
“ !
ing, relative density testing, ccasclidation testing, and the !
. normal classificaticn test.

i

Q And would you reference to present state of the

A The statement that you read in Paragraph 8 was

art apply only to consclidaticon testing? ‘
|
l,
1

referring to the state of the aTT with regard to cemsclidation |
tests, yves.
Q And the caly correction--' That method that

would propeose with respect to shat would be correcticn

PlarlF edarel EReppariers, S
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sampling disturbance. Is that right?

A I'm trying to recall the procedures in the test
to where there may be other correctiomns. I cannot think of
any.

Q Did Dr. Peck, to your knowledge, aver state that
ﬁhn £i1] undermeath the diesel generator building was in Zfact
placed dry of optimum?

A To oy Enovlodqo he indicated that it was his under-
standing that it was.

Q Was it that he indicated it was his understanding

| or did he cite placem tdry of cptimum as a possibility?

A I'm assuming that when. the subject was raised
about it being dry of optimum that he had availablc to him
before that statement data that would gclp hin to decide
whether it was dry or uot.

Q and is it based solely upen that assumpticn of
yours that you conclude that Dr. Peck believed that the £ill
was placed dry of optimum?

A The basis that I have that it was placed dry of

cptizmum was the conversation that I had with Dr. Peck. What
basis Dr. Peck had for thinking it was dry of cptimum I have
never <_.scussed with him.

e PaeiF edorel Repariers, e
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Q Tell me exactly what it was about that conversation
that you had with Dr. Peck that caused you to believe that |
he was of the understanding that the £ill was placed dry of
cptimum?

A I think it was the July 3lst, 1980 meeting where,
in a conversation with Dr. Peck, I had indicated that I
would have expected a much higher development of pore pressure
under the surcharge loading than was recorded in the piezo-
meters agd he indicated to me that a possible reascn that
it did not reach the levels that you would aazicipate was
because the material had been placed dry of optimum, had a
lot ¢f cracks in the material because -- I think I can
remember the expressicn -- being placed in slabs.

And I remexrber the cx::.ssi;n *macro voids,"
meaning his classification of the cracks, and under locading
of the surcharge, the pore pressure did not raise to anti-
cipated levels becau-2 those cracks provided a drainage
path which 4id not require the pore pres.ures to raise to the
high levels you were interested in.

Q Would you expect a distance of layers of soil to
provide drainage paths?

A I£ the layers were of a permeable material, ves.

N PoelF edarel Rogsen sy, Ena
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Q You just described a conversation you had wicth
Dr. Peck and his statement cf the possibility and a pessible
explanation for the magnitude of pore pressure dissipation.
Do you agree with his stated possibility?

A If we had a large system of cracks with large
voids, then it could permit the rapid dissipation cf pore
pressures. But if we had that condition it raises guestions
vith regards to your cbserved settlement behavior.

MR. ZAMARIN: Could I have the amswer sack, please?

(Whereupcon, the Reporter read from che record

as requested.)

BY MR. ZAMARIN:

Q What such gquestions does it ralise, and why?

A We have discussed this p:-vzausly.

T# the f£ill were dry with large voids when loaded
you would expect a closing of those large voids because of
that loading and therefore, in closing those veids you would
get a settlement. Then to e there woulld be a period of
time while you experiencel that settlement that additional
loading would thin take you into the normal censclidaticn

process.

Your date of settlement versus log tine and the

— e —————————————— ——————
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shape of the curve as you are indicating is representative
of a homeogeneous material which exhibits that shape. When
loaded, that shape I don't feel would be representative of
a condition where you have large voids that initially have
to be closed.

Q How long do you think it would take to close the
type of large voids which you are talking about?

A It depends on factors. It depends on whether the

material was saturated.

L5

Q What ¢'m talking about are the type of veids and
other coiditions that Dr. Peck stated to you as a possibility
in your coaversatiocn with him.

A T Aen't think you could give a time. I think the
ex=end of the voids, the fact of whnth:: the material was
dry or was saturated are all factors that you must evaluate.

Q Are you aware of any borings or test pit cbserva-
cicns which indicated that the fill underneath the diesel
generateor building may have Dien wet of optimum?

A T Aid not see the test pit excavations. It's my
understanding that test pit excavations were éonéuctod. It's

my understanding that members of the NRC staff 2id have the

cpportunity to see those test pits and after having had tle

— o ——————
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discussion with Dr. Peck about material bein
in discussing with a member of the NRC staff who had visit
and saw the test pits, he had indicated that there were
cracks in the £ill that he had cbserved.
And so the information with regard to test pits
me inclined %o believe that it was placed ary.

Q You're referring c¢. course to Lyman Heller?

A That's correct.

'@ _ This discussicn with Lyman Heller about test pits
ard cracks in the £ill, did that pertain to test pits in the
diesel genarator building, cutside the diesel generator
puilding, or scme other area?

.3 7o my understanding it pertained to test pits
cutside, but I'm net positive of tha:.“

Q I# borings in the diesel generator building
demonstrated that the scil was wet of cptimum anéd a test gpit
in the diesel generator building showed that the scil was
wet of cptimum, would that change your cpinicn as to whether
the mechanism which you described associated with the seil
placed dry of cptimum was likely to have occurred?

o I# the borings and the tests on the samples

recovered from the borings showed tlhat Tle materials were

Pl doral ERpaviers, Ea
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dry but were wet of cptimum, it would change 2y opinion en
whether cracks and large voids existed, yes.

I think we had this discussicn before cn the
time element of when these tests were -un on the samples and
how the moisture content was established were all previcusly

discussed.

MR. ZAMARIN: I'm sorry, could I have that answer
back?
(Whereupen, the Reporter read from the zecord
as requested.)
BY MR. ZAMARIN:

Q With regard to soil that was not wetted Dy seepage
frcm the pond or recharge from the pond, would you expect
any change between the time it was pla;;d with regard to
whether it was placed wet or dry of cptimum and the time tests
were run, even assuming those tests wers run after the sur-
charge.

A Depending on its location in the £ill and its
closeness to the groundwater excluding any effect of the
seepage from the pend, you know, by capillary acticn, you
could expect a change in moisture content in solils.

Q Okay.

P edarel Repaviers, Ena
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Weuldn't you have expected that sane capillacy
action prior to surcharge?
A Prior, and contizuing. But the discussicn that
I recall we had before about mcisturs content was if we were
now to lock at data of mocisture content of the *ill, would
that show us that the material was placed wet ¢ coptimum,
and I'm saying it depends on how careful éhosc moisture

contents wers Iun.

’ And I think I went through the example of if a
sample sat around for a long pericd of time and then were
tested Zor moisture content you could get a wide range in
difference in moisture contents by where ycu selected the
sample that you tested for moisture ccntent.

Gravity would pull down tho“moisturc in a sample
that's sitting down for a long period of time and the bottem
would tend to be wetter than the top. And if the sample sat
around for a long pericd of time before being tested it
might not give you a reliable moisture content.

Q But what I'm talking about now is scil that was
not wetted or saturated by pond recharge or pcnd seepage,
and with respect to that scil you wouldn't expect any change

between the time it was placed and the time the tests were

——

= PosilF sdarel ERepoviers, Ena.
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1| dene with regard toc meisture content, would 'ycu?
- A At ﬁhc surface you can expect scme drying out. AL
3| the lower levels affected by capillary action you can expect
4| an increase in moisture. Sc there are zomes within that 2111
§ | that could be affected.
s Q Okay .
7 Now would you expect there to be any significant
8| change with regard to the moisture conteat of that scil frem
9| the tino“imodi.atcly prior to the surcharge until tcday, for
10 | example?
n A I would expect the meisture contant o have
12 | changed.
3 Q In what way?
14 A In that the surcharge shoulz have squeezed cut
18 | poisture and reduced the moisture content.
16 Q Okay.
v I# moisture tests run after the surcharge showad
18 | snas soil which was not wetted by the pond recharg: was not
" dry of cptimm, would it be your opinion that it was also nct
L dry of optimum pricr to the surcharge?
a & I think you're having difficulty 0f == after the
2 | gurcharge of taking the effect ocut of tle pené because the
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sond was raised prior to the surcharge.

Q I'm talking about scil that was not wetted by the
recharge from the pond wvhen it was raised.

A If you can make that distinction.

Q That has been the predicate for each of the last
few questicns I've asked. '

A Would you repeat your question now?

Q With regard to the soil that was nct wetzed by
:tcha:goufzcn the pond, would you.expect tests—- Strike
that.

With regard to the soil that was not wetted Dy
the recharge of the pend, in your opiniocm would a tast aZter
the surcharge showing that it was not dry of optimum alsc

Al

indicate that immediately prior to the surcharge that that
soil was not dry of cptimum?

A Por my own benefit, can I rephrase the guesticn
to say we're assuming this soil was not influenced by the
pend?

Q That's correct.

A And before the surcharge was imposed it had a
certais moisture content, or after the surcharge? Which of

those cenditions?

2t RoeFdwwal ERepariers, Ena
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Q Afcer.

K ear. It had a certain moisture content after

And would I now expect a change in moisture
content from that time? Is th.t your question?

Q Really what I'm asking is if you've got a scoil
moisture test done ifter the surcharge which shows scil €=
is not dry of optimum and that is scil that was not affect
by the pond, would it be your cpinion that that soll was
alsc not dry of optimum just pricr to the surcharge?

A | Could you read the guesticn, please?

(Whereupcn, the Reportar read from the reccrd

as requested.)

THE WITNESS: I don't think you can make that
correlation because I think the sn:cha;go weuld have chan
the moisture content of the material before and aftec.

it's seems to me you're asking is the mecisture
content unchanged before and after suzcharge if it is un-
affected by the pond seepage.

BY MR. ZAMARIN:

Q Are you saying that the surcharge weuld have
changed the moiscture content of a soil that was not affec

by the pond?
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eb39 1 A It could have, yes.
C “ Q In what way would it have changed it, or could it
3| have changed it?
. 4 A 1+ could have caused scme densificaticn of the

§| soil because of the surcharge and that densificaticn meistuse

8| content is a measurs of the weight of the water over the

7| weight of the solids. So for a given sclid you would have
8| more solids if it were consclidated so in that regarzd it

9| could affect the zoistuTe content.

" Q Right.

" And woulda't that then, however, give you results

anything that moistuTe test afeper the surcharge will be

f 12| i2 moisture tests after the surcharge which would indicate
13| 5 dryer scil than you had prior to surcharge?
" A Yes. But I thought your qu:stion was are they both
8| ary or are they both the same.
| b Q No.
v kY I agree with youx statannnt'thut they would be
» dryer after the surcharge.
" Q After the surcharge.
C_, » So if it is in soil that wasn't affected DY the ,
- pond asd you run a moisture test afser the surcharge, if E
= |
|




|
!

e e g S

t:’““ .,, il
:‘ ebé60 1| @a-ie# <than it would have been prior %o surcharge. IS that

*“_‘3 ( 2| what you're saying?

oot
::,ﬁ N A If you addressed those other consideraticns I s&
. ';; o 4| about running moisture content tests.

-g L] Q Ok, I see. In other words being careful that ¥«
s «;}! 6| acn't let them sit and dry out and that kind of stuii?
i‘*‘j ! A That's correct.

y ?ﬂ H Q Save you reviewed any water content data at all

,\‘;.4 9| with regazd &2 she scil under the diesel generator buildin

i 10 A No, I have not.

' C n Q r# in fact the scil was not placed &y of optim

: “‘3 2| undermeath the diesel generator building, would that chang
: 13 | in any way your cpinicn and conclusion with regard to what
‘ 14| gettlement versus log time curve for t;c diesel generator

g ;: 18 | nuilding demonstrates?

-5 18 A It would not imtroduce the problem of the czaci

:’:’ 17 | and so I could expect the behavicr to be more representat.

] » Q Are you saying then that it's moze likely that

¥ 19 | tnat curve in fact represents the typical primary/seconda:

}, C 2 | .onsolidation cucve as reflected in the behavior cf the s
21 | weneath the diesel generator building?

{,ﬂ:_ - A It has a better chance of representiag the YT
f” T PeaiF edarel ERaporiors, Sna
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‘?’ ebél ' | behavier.
';E{ (:’ - Q Sow much better of a chance? I mean is it likel:
?Ef% 3| tnat it does then in your mind represent typical behavior?
i};l 1 4 A The typical behavior that we see is based on
Ti?T § | laboratory tests of essentially a homogenecus material. We
{é;g 8| don't have that at Midland. We have soils cf different
2;L: 7| compressibility characteristics. And so, because of the
-‘.i; 8| conditions we have at Midland, I'm not sure there is a cypi
= 9| behavior.
':3 e Q Would you expect thers to be dominant soil
t,,i (L, M| sharacteristics in the soil underneazh the diesel generatcr
d 12| wgilding?
1 A Deminant in the sense of caﬁfinq the most con-
14| sclidaticn?
: . Q Causing the mcst consolidaticn and also exhibit:
55 28 e angineering properties of the soil which would deminate the
;: ; 7 | nesavior of the soil, or predcminate the behavicr of the sc
e . A T would expect the soils, certain soils to have
% | aominant behavior when concerned with gsettlement. 3ut the
face that they are different wiil dif%erent ccumpressibilic:
characteristics, you can't just lock at the deminant cne,
you have tc lock at the differential set:ilement between I
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swo of them, between the two types of material.

Maybe I can give an example. £ I have a pipe =i
is o? a relatively incompressible sand and ancther porticn
of it is on a highly compressible clay, the dominant settle-~
ment concern is om the clay but I still must recognize tle
difference in settlement between tiose two pertions.

Q I see.

So really what you're alking about is ycu have
that consnzn witch regard €0 differantial settlement as CPrCS
o primary/seccndasy econsclidation?

A That is correct.

Q Is it required for geoed cn&iacc:iaq practice in
your cpiniocn as a gectechnical engineer ©O make a predictior
as to the level to which pore watear p:;ssu:n will zise unde:

a surcharge prior toc the impositicn of the surcharge pProgTx

A You used certain words, "required,” "good engine:
ing practices.”

Q Right.

- T don't know of any guidelines where I cculd say

ehig is reguired good engineerin~g practice. I :hinﬁ there
would be many in the engineering profession which would aak

shat ccmputaticn.

" Dol el Reapaviors,
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eb63 \ Q What is the purpese of such a predicticn?
‘ - To help you understand, under lcading, what you
3| would expect the piezcmeters tO indicate and to let you kaow
4| shat what is happening by your piezcmeter bekhavior is what
§ | vou would anticipate, and it would help tell you when you ha
8| fully dissipated the excess pore pressuses.
7 Q 1# you really don't know the drainage patis oI th

8| drainage layers and cther characteristics of the scil which

§ gzave an fgtoct upen the drainage and the time of dissipation
10| and the ;nnunt.ot rise in axcess pcre water pressure that

11| you would be able to :o;o:d or cbserve cn the piezcmeter,

12 | what good does it dc toc make that prediction? Aren't you

13| just guessing?

" A You have indicated you do n;t know the drainage
18 | characteristics. You don't know the material types well

16 | enough to make that prediction. I would think with the

17 | perings you have completed that you hbave a lot of informatic
8| thas would permit you to know that.

" Q Really what I'm saying is, though, that s;aco vot
have those variables, cf what use is thaﬁ prediction when

n you can cbserve the actual £ield behavicr under surcharge,

that is, settlement versus time?

o DT edwral Reporiors, e
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T eb64 1 A Well, given enocugh time = where there would De

o

guesticn that you were in secondary ccnsclidation, there ma

a
(2]

4 3| nct be a need for it. Given a schedule where time is a sig
j‘f‘% 4| ficant element, I think not xnowing is a piece of informmati
= 1 H wb.ich would help you make the judgment in short time schedt
::z‘ 8| of when to remove the surcharge.

:¥i . ? So the advantage to ne is being able o recogni:

8| that under locading, both the settlement and the piezcmeter

# | behaviocr as anticipated has now fully dissipated and now I

»

r : :

g 4 ey . 8
O e

19| xnmow that I'm ocut of primary consclidaticn.
e n Q Upen what assumptions is the predicticn of leve
%; C' 12| rise in pere water pressule made?
13 A I don't understand your. guest.cn.
. j,' 14 Q Well, there are certain ass;nptiou that you mz
u"*i 15 | when you predict the level to which pore water pressure w:

18| rise, for example, drainage path. Are there any others?

ol
WX

“‘\

byt R
_:'F‘x“ ‘

,f',;;-'-; w A Are there factors that affect the height the
h 18 | pore pressure is going =0 rise?
;’ :3 9 Q shat's right. Are there assumptions tlat you:
*-" L 2 | sake in arriving at that prediction?
e 2 A There are others, whether ycu are fully satura
a Q What else?

i PonT el Reaporiers, G
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A The rate of lcading.
Q Anything else?
A Not that I can recall.
Q And you have a possible range of values for each
of =hose assumpticns. Is that zight?
A That.'s corTect.
Q And you have to scmewhat arsitrarily pick cne oI

those values in order to come up with an expected level of
cise.

A You may nct have to chocse cne value; ycu caa lock
at the range.

Q I see.

Dc you have any idea what :Ef range cf values
would be for the surcharge of the diesel generator building?
Given that it's a maximum of 35 do you know how far down it
weuld go?

A I+ could be very low, depending on the drainage

paths that are available and whether you were fully saturated.

Q So you may have a range Izcm one foct to 35 feet?
A That's correct. It's unlikely you woull have

that range in a 30-foct height of cchesive £ill.

Q Is it more likely you weculd have Detween cne Scot

P PloelFdural Ropariers, Ena
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ané 30 feet in that kind of a situation?

A No, I would increase the cne foot.
Q To about what?
A I feel the guestion is what I have answered befcre. |

I don't want =0 make “bat guess until I've locked at tle
potential drainage paths.
MR. ZAMARIN: O0ff the reccrd.
(Discussion cf£f the record.)
MR. ZAMARIN: Back on the reccrd.
BY MR. ZAMARIN:

Q Is it regquired for good engineering practice in
your copinicn as a gectechnical engineer to make a predictiocn
as o the length of time a surcharge such as that placed on
the diesel generator building is to b.nlc‘.'t in place?

A Can we reach an agreement on using "requized for
good engineering practice” and just use the tem "geeod
engineering practice”?

Q No, 1I'm saying "required."” Ia other werds if yeou
don't do that have you ccmmitted engineering malpractice?

A No.

Q 1f you don't do that is it considered to be un-

acceptable practice within the engineering ccmmuality? That's

- PerlT edaral Repariors, Era
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what I mean by "required.”

A T don't think the engineering community is sc well
established to have set tho=s guidelines.

Q Okay .

So your testimony is that, to your knowledge, such

guidelines do not exist within the engineering ceommunity.
1s that zight? |

A I den't think our professicn. is so structured
that it Eakas away technical judgment =0 where vou would be
s-ge to use this technical judgment. T don't think there is l
a set of requirements within our professicn that will say you
must ‘dc this, you must do that.

Q Well, certainly within scme limits there ars. .

There are scme that say if you're calculating bearing capa-~-

ecity, for example, there are certain factors you have to take {

ints account, and if you den't take those into account that
ehut Ls inconsistent then with gocd .ngineering practice.
And what I'm asking you .o do=-
A mhat's not totally corTect.
1# you have experience in a given area ancd Decause
of that experience you do not need to run the shear test

sarameters and the other informatica and because of yous

PaalT edaral Reapariers, e
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experience you're able to correctly predict what is necessary

for the design to be acceptable, and you do that and you come

out correct, then I think shat would be accepted in tle

engineering profession.

Q QOkay.

And what you ha"» just done is given certain

eriteria which must be met in order for one to say that good

engineering practice had been used?

A oI baven't given eriteria, I have given my thoughts

T couldn't go to scme place where this is writtan down.

Q well, let me give you an example.

I've been involved in many lawsuiss with respect

+s architect/engineer's eITors and cmissicns, and one of the

basic gquestions in those cases is whether malpractice was

cormitted. And in determining whether malpractice was

c t+ed you have to decide, oI the tryer of fact has to

decide whether what was done by the engineer/architect was

consistent with the standard of care in the a-chitect's rcle

or enginsering community.

And the standard of care is defined as that which

is custcmarily regquired for good engineering o arshisectuzal

practice, and there ale car=ain things you just have

to &0,

- PealT edoral Repaviers, G
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and if you don't do them oF d~n't have an excuse Ior not

doing them such as haviag the kind of experience ycu just
described, then you just haven't done the job right.

And really my question is: 1s making predictior
of the length cof time a surcharge has to De lefs in place
she kizd of a predicticn that aust be made or else you haw
departed from what is considered ©o re good engineeriag
practice, if you have an opinien?

2 i In my review effort with the Midland project I
have 2ot tTied to step back and examine whether gcod engin
ing practice is being fcllowed or not. I've tzied to addr
she issues and whether in my opinion, in my experience,
shere is reascnable assurance cf safety.

I'm not going to pass judqn:nt en the iatenticr
or whether others have been negligent with the approach &
T have used, and I'm 2ot going to answer questions that &
asking me to judge negligency in others. :

Q Well, for cne thing I disagTee with you. Iou
answer if you're asked and they are appropriate guesticns
but beycnd that, we den't need to get them because s'm a¢
asking you whether anycne nas conducted themselves in any

particular manner, including a negligible manner.
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1 Wwhat I'm simply askiag you is if you have an
2| opinion, based upen your experience as a geotechnical en-
3| gineer, ;s o whether good engineering practice requires
« | making a prediction for the length of time the surcharge is
s| toc be placed cn a structure such as the diesel generator
s | building pricr to the impesition of that surcharge.
? A Good engineering practice would encourage you ©o
s | make that predictica. T don't think in my estimation cur
9| field c!ﬂcnqiaccri:zq is so structured that it would be ‘
10| required. "
1" q' We discussed a little earlier the E log ? curve "
12| for a compacted soil sanple. Do you recall that?
13 N I deo.
4 Q | And I believe that was on t;hi.bit Number 19.
18 You indicated that it was difficult on that curve
16 | o indicate a correction or %0 decide exactly what type of
17 | ecorrecticn for sampling erTors should be made.
18 1s that because it's difficult ©o locate the point
19 | of maximum curvature on that curve?
| A 1'm assuming you're referring to she cuzve for
21 | compacted £ill.
=2 Q Yes.

Al edarel Repariors, S
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A That is part of it. The fact that we don't go
ints a straight-line porticn of the cuxve is ancther perticn
of it.

Q Sc in other words there is not a well-defined
sreak in the curve as well as not a well-defined pecint of
maximum curvature?

A That is correct.

Q And that would make it very difficult to corTect
for distg;banc. in that type of a soil and allow consideralble
»com S0 eIIcr, vculdg't ie?

A Paced with the problem of making that adjustheat,

my answer would bDe yes.

Q Ia your opinicn, on a consclidation test and i2
that type of the plot, would yeu c:pcc: a compacted scil to
behave or to demcnstrate a plot similar to that cf a dis~-
turbed natural soil sample?

N T shink I have indicated that because the materials
that were placed in the foundaticn of the diesel generatcr
building were underccmpacted, then I am not sure of what the
behavicr would be iz a comsclidation test. I think I have
indicated that if I ran the test and I was able to judge

whether “he test results that came f-om the consclida=zion

. — - ————
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test were closer to a sermally consolidated scil, then I
would make the adjustment for sample disturbance.

T think I have indicated I would have a prcoblem
such as I have now of adjusting the curve if it came cut
lockiag like a compacted fill.

Q Well, my question is:

Based upon your experience, weculd you expect a
ccmpacted soil sample to behave similar to a disturbed
natural scil sample? °

A T shink I have indicated by those curves there
ehat it weuld not be that way.

Q Sow many times have you performed censclidation
vests and made predictions, based on a compacted scil sample!

N There's a couple of parts :; that guestion. Eow
many times have I perfcrmed consclidaticn tests?

Q No, my comma goes in a different place.

How many times have you dcne consolidaticn tests
and made predicticns, sased on compacted scil sanples?

B By making consolidation tests I'm assuming if I
had beez the one who had asked for the test to be rua. I'v

ot worked to any great extent in the soils lab.

Q You say mot "to any great extent." Have you wal

— ————
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to any extent in the soils lab? |
A Yes.
Q All cight.
ro what extent, with consolidaticn tasts?
A In the course of both graduate and undergraduate

work I ran consclidation tests. In my experience with the
Corps I required a great many conscolidation tests to be run
and usa the results of that to make predictions of sottlancn%.

Wwith regard to conpnctid £ill I would say there
would be at least four projects I have worked on.

Q Could you name those, please?

A lci;svillo Dam, 3lue Marsh Dam, Tocks Island Dam.
T alse think they wers run and evaluated for another dam,
Trexler Dam. !

Q And these wers consclidation tests that were done
on compacted ;oil saxples?

A That's corTect.

Q Do you know what the margin of error is in ruanning
chat kind of a test and making predictions based upon that
kind of a test?

A You would have to define "margin of errzer.”

"Margin of erzer” with regard o what?

- PealF wdaral Repariorn, Ena.
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Q Well, for predicting settlement, for example, on
the basis of a consolidaticon test on a compacted £ill sample.
A I can only recall cne of those projects where we
actually had the zisid behavicor where I could compare the
'prtdictod sett-lement with what was observed in the field,
and to my reccllection it was relatively close. B3y that, I
ehink it was withia an izch of what was predicted.
What project was that?
Seltsville Daa.
And when was that?
Back arouné 1970.
De you still have any records with rugard to that?
Ne.

Where would cme go tc find such?

» ©O » O » O » ©O

To the Philadelphia District Corps of Cngineers.

Q What happened in the cother places where you 4id
consclidation tests on compacted soil samples?

B rrexler Dam and Tocks Island Dam were designec-~
Actually Tocks Island Dam had gotten to the construction plans
and specificaticns stage and the project was drcpped.

rrexler Dam had a great deal of design ccmpleted
and was dropped.

e ————— —

a PerlF deral Repoviors, e




oy

f. \
bl cininad. !

: s 1 n‘,u." b4

2

.
LS l"‘
PRS-

. 5 . TRl VO RN, Y
» v T8

- i,

WS- el Soaadig

eb753

1Q

n

12

13

14

18

16

17

18

9

166

Slue March Dam has been constIucted but I left the
Corps of Engineers belore actually doing the constzuction of
Slue Marsh Dam.

Q With regard to the Seltsville Dam prediction of
set=lemen:, you indicated that you believed that the predic-
tiocn based upon the consolidation test was within an iach of
experience. Can you tell me what the total predicted sectle-
pent was?

A Based on ten years difference, if I remember

A8

correctly, it was on the order of 12 inches.

Q And the actual settlement then was 12 inches plus
or minus cne? ’

“ I think it was 1l inches.

Q was the consclidation tast Zoac on “a sample that

was reccnstituted in the lab coricne that was extracted in the
£ield after the £ill was placed?

- The consolidaticn test was done on our reccmpacte:
material. Actually the sample was tested before the con-
struction and was taken frcm the material that was to make
up the ambaniment.

Q So it was actually constituted in the lab as

cpposed to extracted in the field?

E RrlF wdarel Repariors, G
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A That's correct.

I would like to indicate that that was cne project
where record samples were saken and samples were available
#or running consclidation tests.

Q Would you expect tle experience then where you have
a sample constituted in the lab to be comparable to oOne such
as at Midland where you would extract a sample in the field
after the #£ill had been placed and after the surcharge?
A Would you repeat tie guesticn, please?
(Whereupen, the Reporter read from the record
as requested.)

THE WITNESS: I would expect it %0 be ccmparable.

3Y MR. ZAMARIN:

Q Would you expect then that :h‘ margin of erzor
would not-= Strike that.

' Would you expect then that the margin of erTor
attendant to that type of a test would not significantly
differ between the lab-constituted sample and the Zfield-
extracted sample?

- A Are we talking about sample digturbance or what?
Q What I'm talking about is the reliability, the

margia of erzor in the prediction of set=lement based upen

= PaolFedoral Repariers, Sna
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consclidation tests where, on the cne haﬁd, ycu have a lab-
constituted sample and on the o*her hand ycu have an ex-
tracted sample taken after ‘he fill was placed and after the
surcharge was applied to it.

A The margin of error is going to De influenced by
how well you reconstituted the sample to duplicate the field
conditions, and so there is nc one margia of error. It
iepends cn how well you have duplicated the £eld conditions.
| Q@ . So you're really talking about twec totally dif-
farent procedures when it comes to evaluating the margin of
error with regard %o a test where you've reconstituted a
sample with cne where you have simply extracted it, area't
you? )

a Tou're talking abcut twe different procedures for
deing what?

Q Por predicting settlement and assuming a certain
reliability or margin of error with respect to that predic-
tien.

A If you are successful in reconstituting the sampl
to be representative of what you have in the field, then %o
me the margin of error in predicting settlement would De

essentially the same because you have produced in the lab wk

4 PlowiT edoval ERaparters, Sna
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is in the field.
2 I see.

So in your opinicn thea you would not expect a
lower margin of error where you reconstituted samples in tle
lab than you would where you're taking the sample in the
#ield such as weuld be done at Midland?

A ™here could be a difference in margin of error but

there are other factors, both in the lab and in the field,
which could mere iafluence that margin of ervor.

Q Such as -=?

N Such as when you tock your sample in the field,
is it representative of the entire embanicment. You know, iZf
you take a sample in the field that doesn't autcmatically
mean it is the mcst represeantative eno‘,. so you have problems
in that regazd.

Q Qkay.

A.l that's likely to increase the margia o' erzor
with regard .o the field-extracted sample?

“ I'm puzzled by the guestion because I think you
could take a reconstituted sample in the lab and better

represent an embanicnent secticn than you can with a field

sample if not properly done. I am saying thers are 3any

\____________—————'——'-_J
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margins of error in all processes chat ycu':t.doan.

Q Is there any generally accepted engineering
opinion with regard to the reliability of reconstituted lab
samples as cpposed Lo extractions in the field for estimation
of settlement basud upcn consclidation test2

A I think the feeling would be that the field samples
would statistically give you better results than the labora-
tory reconstitutaed samples.

Q@ . In cne of your previcus deposition sessicns we

were talking about the 1.5 factor for the prelcad. De you

recall that? ’

A I do.

And did you refer to that as a margin of safety?

i

Q

‘ “Ixmmto
Q That is not a margin of safety, is it?
A

No. I thought we had discussicns where I indi-

cated it was not a margin of safety.

Q And would the 1.5 factor-- What we're really

|
|

ealking about is the higher the mumber, the hijher the ratio, |
the faster perhaps that consclidation would cecoux? |
A The higher the facter, meaning the larger sur-

charge that you would impose over the £inal- locad, would

L:i ——————— ———
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increase the rate cf censclidation, yes.
Q And the only effect of stress that is needed in the

soil is that which is equal ©o tte design stress?

A I'm not sure what you mean BY that.
Q Ckay.
- In a preload, if there was no consideraticn for

increasing the effective stIess of the prelcad in order =2
speed up tle consolidation, would you only need £ar that pre-
lcad progzam an effactive stress il the soil equal to the
design stress of the stIucture that is to be placed on it?

A Could I add onto that "to result in the same amount

af settlement”?

Q That's right.

A I3 that what your guestion Is?

Q Yes, the same amcunt of ultimate settlament.

N Excluding the time element, yes.

Q And it's not custcmary to factor inte or normal

engineering practice, £o 2aceor into that stress determination
environmental lcads, is it?

N I+ would depend on the enviromnmental load and "the
length that it would be imposed.

Q The length that the envircamental load would be

manamr———
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imposed?
A Yes.
Q Can you give an example of an environmental lcad

that would be factored iato such a determination of the stress

to be a_ ~"lied at prelcad?

A Neo.

Q Is that because you just can't think of any that
would be other than of such a short duration that--

A Thke environmental locads I can thiak of would De
e-ansient and would not £it that descripticen.

Q ° So thersfore they would be factored in Decause
when you say transient tley aTe such a short-term effect that
they wouldn't have any real effect?

A They would not be sustaiacd“lanq encugh to cause
the effect.

Q Okay.

When yon're talking about margin of erzex, i I
can direct your attantion %o the typical settlement versus
log of time plot, would you consider tlhe difference bDetween
the predicted settlement based upen the assumption that 2.

surcharge would remain in place over the life of a stIucture

and the settlement that would de expected under a lesser

RealF wdural Repariers, Foa
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ibn2 1| 1ead, that is, with the surcharge off of che stzuctute, T2
- C 2| be a factor of safety with regard to the predicted settle-
3| ment?
4 A r wouldn't consider it to be a factor cf safety.

§| I would consider it to De an additional margina of safecy.

L] Q Iz your opinicn is the diesel generator building
3| == the scil beneath the diesel generator building at Midland
8| presently in primary consclidation?

A A I den't kaow.

0 Q Would you expect an observed settlemant of no mere
n maabout.latumchﬂxcn:hc:u.czthfsu:ehazqc

12| remeval in August, 1379, through September of 13980, to be
13| consistent with the scil beneath that stIucture still being
| in primary consclidatien?

18 A There are s:veral considerations that ycu must

18 | agree on before you can answer that, such as has the load,

17 | the final stsucture load been imposed that entire time,

18| yhether there could be any conditions that could develop

19 | emat could cause a change and lead to additicnal settlement,
’ 20| and there I'm referring to saturation zcnes that wers not

21 | previcusly saturated and the effect that has on censolidasion.

2 Excluding changed conditions and assuming that

PesiF doral ERepaviers, Era.
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2411 load has been applied that entire tine, then that settle-
ment that you have indicated which is == what? == cne-
hundredsh of an inch?

Q One-tenth of aa iach.

N - cne-tanth cf an inch over that pericd would be
indicative of being in secondary consolidation.

Q 1# the locad of the structure, the diesel generator
building, during the period of August, 1979, through Sercember
of 1980 was within 250 pounds per square foot of its final
structural load and that 250 pounds per square foct repre-
senting the live lcad and there was Ao conditicn such as the
saturation zone which you described and the structure had
experienced no more than cne-tenth of an inch settlement
during that time period, would yeou stizl be of the opinicn

that that would indicate that there was secondary consclida~-

tien?

MR. PATON: I'm sorry, "would you still be of the
epinien*?

MR. ZAMARIN: It was after his other answer, I
added the~—-

MR. PATON: Ckay.

TEE WITNESS: The difference between thls guestiocn

Rl wdaral Repaviers, e
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and the previcus cne is the 250 pounds Per square Zfoot?

BY MR. ZAMARIN:
Q What I'm asking you is that wouldn't change your
answer to the previous guestion, would it?
A Ne, it would not.
I would like to clarify that. You did say it
included live load?
Q The 250 pounds per square foot is the live load.
A _ Is the differance, but that difference is based
on dead load plus live load?

Q That's zight.
A "Tha:i's correct.
Q Ia your opinion, in accomplishing a prelcad program

such as vas done with the dliesel quu;u: building, would
it be better to raise the cocling pend level as the load is
being put on rather than pricr to impeosition of the load se
as to shut down or close voids in the scil before water is
put in and thereby effect more rapid consolidation?

A It's seems to me that was a question that was
asked of me before.

3 Not with all these factors all in one question.

A Could we go cver all the factors pn.‘..n then?

ke RS e R
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Ia your opiaion, is it better in a surcharge
program like the diesel generator building to raise the cool-
ing pond level as the load is being put on rather than rais-
ing the pond before the load is put on in order to shut down
or &lose the voids in the soil before the vater is insroduced
and therefore effect more rapid consolidation than you would
bave LI the pond were firs: raised, the water filled the
voids and then had to be squeezed out?

B I still don't think I have the whole gquestion.
P 0¢ you want to tall me vhat you have, or do you
want the question read back?

MR. SAMARIN: Why don't you read the guestion back?

(Whereupon, the Reportar r-;; from the record

As Tequasted.)

TEE WITNESS: I don't know whethear it's the tize
alament or not but there are so many considerations iz there
that I think I would have %o write them down %o understand

the variations that you're giving me and %o make a judgment
on that.

o] Okay, let me give you the two var .ations because

. RerlT el Repariors, Sa
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what I'm trying to do by giviag you more factors L8 o demen~

strate what I perceive to be the mechanism that would go oa,
mmcuummummuosmmzmc. you'zre
phqu!mmnwvtunmaun-m'nntu
mouut“mu:nmmlmlumm
applying the load, the voids will be closed before the wvatar
i3 iatroduced and you don't have to squeesze them out latar.
S0 let me just ask you though, ia your opiaiesm,
is Lt better from a geotechaical engineering standpoiat to
have raised the cooling pond as the load is beiag put on, oF
would it have been better to have raised the cooling pond

fizee?
A It would have Deen bettar %o have ralsed the cool~
ing pond first.

Q umnu&u.n‘umtmuaaudnm
e £411 with watar which thes would have to be squeezed out?
Y Ton.

Q uumnmwamgmm-w
down the consclidation proaras?

A mmmumusumnmummm
nnuontmmmmu:uum'cmum
of its mnumbmmumnuuuunnm.

W
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so if you éidn't raise it mefore, you would have two diflerexnt
types of settlement wehavicr, and I thiak the worst is when
you have saturated.

Q The worst is when ycu have saturated? Is that
what you said?

A Certain scoils, upen saturation, are more readily
accessible to settling Decause she saturation allows the
soil structure £o go into a new arrangement more readily
whereas if it were dry, the bend that you have iz a dry soil
may nct be cverccme as readily under locad as it is when it's
saturated, and that's why you would satu-ate it before.

Q S¢ are you :ayiné ehen that if you saturated ‘as
the load is being put on that wou scmehow lose scme beneflt
that vou would have if you bad satu:at:d the scil before the
lcad was put on?

A T think you lose scme benefit, yes.

Q And that benefit was what you just described as
she saturation of the scil allowing more reacy recrganizatio
of these particles?

A 1# it is not saturated but yet saturation pro-
duces this condition in the scil €0 where it more readily

settles, then when vou load it and it's only partially
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saturated, then you're not squeezing ocut water but you're
squeezing out air, and the water attempting to enter and do
what it has to do to make it settle more rapidly is com-
peting with air trying to be squeezed cut.

The saturaticn acticn is promeoting greater settle-
ment than would occur if it were dry and if you are squeezing
air out of the same veids that the water has to get in:to
cause that conditicn, then I think you have slowed dcwn the
ul:inato'fcttlcncnt that will occur under full saturation.

Q Sc what you're saying is if you're squeezing aix |
cut that that's going ta.slcw down the process because that
then will be exerting a pressure againast yntn: that is
attempting o £ill it and that would be a2 worse case than
if you had the voids simply having wat:¥ being squeezed cut?

A I think it is a worse case if ycu have a scil wihich
is susceptible to significant settlement upcn weight, vas.

Q And in your cpinion is the soii under the diesel
generator building susceptible to significant settlement upen
weight?

A In my opinicn, I don't know. I den't know for sure.

I think it has the potential if it were placed dry; il the

2111 were origisally placed dry shen there is a potential for l

j
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%
significant settlement.
Q What soil parameters centrol the significance oI
she scil for settlement upon weight?
A 1+ has to do with the particle structure and how

tha+ behaves upcn lubrication from wettling and how =he scil
reacts upen that wetting. T think I can give an example of
a loess where unsaturated, it could accept a gzeat deal oI
loading without settling, but upen wetting will actually
collapsovand significantly settle. That's an extIeme.

T think it is recognized that scme 2ills, when

compacted dry, will tend to indicate a lesser dog:oi of

settlement.

Q We don't have anything like loess at Midland, do
we? “

A Ne.

Q Do ordinary clays such as those nerzally found at

Midland exhibit that kind of loess-type behavicr that you

just described?

A De ordinary clays other than at Midland?
Q No, no, like those fcund at Midland.

A Exhibit the behavior such as loess?

Q Yes, that you Just described.

PlarlF wdoral Repariers, S
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1 B Ne.
- Q What is your understanding of the function of the
3| diesel genmerator building? ]
‘ A That in time of a cutoff of power o the plant
§| shat the diesel generators would be cperated to supply that
8| lost power.
7 Q And what is the function of the building?
8 A To protect the diesel generator. buildings
9| and preserve them in a conditicn SO that when they are ready |
10 | they would properly cperate.
n Q I thiank you said to "protect the diesel generator
12| puilding.® De you mean to protect the diesel generators?
3 A Yes.
" Q And by that you mean to p:o:zct them from the
15 | glements, the weather?
8 A vhe elements. :The foundation of the stIuctule
17 | yould be such that it would be stable to where the diesel
18 | cenerators would be kept at a level to where they would ‘
9 | cperate properly. |
- Q And the generators themselves are fsunded on
- pedestals. Isn't that right?
» A That's right.

PooiF edaral Reporiers, Sa
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Q And are the pedestals part of the foundaticn
system of the diesel generator building?

A No, they are independent at Midland.

Q Iz your cpinicn would the function of the diesel
generator building be impaired Dy c:aéks in the diesel
generator building?

B Would the function of the diesel generator build-

ing be impaired by cracks?
Q . The diesel generator building be impaired by

cracks in it?

A It weuld be impaired by cracks.
Q In what way?
A I+t would not have the structural integrity that

N

has been assumed in design and there would be a questican of
whether, because cf those cracks, it could withstand such
lcading as an earthguake.

Q In your cpinion would the diese. generator build-

ing functicn be impaired by overstress?

A It would be.
Q Under what circumstances?
A If when cperating the lcading that was imposed on

it from anv scurce was large encugh to cause the building =2

DT edwral Repariors, e
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ccllapse.

Q In your cpinicn has that occurred?

A Where?

Q In the diesel generator building.

A Sas it collapsed in the diesel generatcr building?

Q Ne; that overstressing.

A That is not my part of the analysis, ay past of
she review, to evaluate the overstressing.

Q@ . Do yowrhave an cpinicn as to whether it has cr
hasn't?

A T have no copinien.

Q Are you aware of any problem with the diesel

generator pedestals?

N

A The problem with the pedestal are similar to the
foundations of the wall footings in that if the wall footings
are settling they could also affect settlement of the pedes-

:‘1’.

Q How? |
A By causing one area under the 1 focting to
settle, it could lead to setilement under the pecdestal.

Q Is there zny indication that that has occurred T

will occur?

PorFedowal Rporiors, Sna
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A We are presently tTying t2 evaluate the Dehavior

of the pedestals with the wall fittings under the surcharge

lcading.

Q Is there any indication that that has or will
cecur?

A At this time I'm n0ot prepared to answer that.

Q De you have any knowledge as tc whether there is

any indicaticn that that has c¢r will occur?
A I can answer that it has not occurred. Will cccur

derends on the severity cof the settlement %hat you weuld

expect under the wall footings and the pecestals.

Q Dc you presently have any indication that that will
occur?
A No indicaticn at present.

(Whereupen, at S5:02 p.m., the taking of the
depcsition was recessed to reconvene at §8:30 a.m.

the fsllowing day in Rocm 422.)
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2 I, William R, 3locm, the officer before whom the
- foregoing deposition was taken, do hereby certify that the
4 witness whose testimony appears in the foregoing depositicn
s had been previocusly duly sworn; that the testimony of said
8| witness was taken by me by Stencmask and thereafter reduced
7 to typewriting by me or under my directicn; + said
8 deposition is a true record of the testimony given by said
H wit.ncui that I am neither ccunsel for, related tu, nor l
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| deposition was taken; and, further, that I am mot a relative '
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4| of the action. h
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