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GEQRGE LYMAN EELLZER
was called as a witness by counsel for Consumers Pcwer Company,
ané after having been duly swern v the Netary, was examined
and testified as follows:
3Y¥ MR. 3RUNNER:

0 The record should reflect this is the depcsision of
Lyman Heller, taken pursuant =0 notice, or purposes consistenc
with the Tederal Rules of Civil Prccedure and the Rules.of
Prccedure aptlicable to NRC proceecincs.

Would vou state vour Zull name, >lease.

A Mv name is Lyman Wagner Eeller.

Q What is vour address?

A I sresentlv live at 18605 Rolling icres Wav in Qlaey,
Maryland.

Q That is QOlnevy?

A C=l-n=-e-v, Maryland.

Q And you are »resentlv emploved tv the Nuclear

Regulatory Commission?
A ™at is correce.

Q What is vour title?

ALCERSON REPCRTING COMPANY. INC,
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A I am the secticn leader cof the Geotechnical Zngineering

Section, Hyd:iclogic and Gectechnical Engineering 3ranch, Division
of Engineering.
Q Let me see if I got that right. You are the section
leader, Gectechnical Ingineering Section of the Hydrological
and Gectechnical BSranch c¢f the --
A Division of Engineering.
If you will strike the "al" in hydroleogical and just

make it hydroclogic, that is the official designaticn.

Q Ckay. Did you bring a resume with vou to tiis
devcsition?

A Yes, I did.

Q Could I see it, zlease?

A Yes.

MR. 3RUNNER: OQff the reccrd a second.

(Ciscussion ofZ the record)

MR. 3RUNNER: B8ack on the record.

I am locking at a document which I mark as Consumers
Power Company Exhibit No. 1 - Eeller Depocsiticn. The document
is entitled, "Professicnal Qualifications Synopsis, C. S. Nuclear

Regulatory Commission, Lyman W, Heller, leader, Geotechnical

Sngineering Sectien.”

ALDERSON REPCRTING COMPANY, INC.
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(The above-menticned decument
was marked Consumers “cwer
Company's Exhibit No. 1l - Zeller
Deposition for identification.)
(Pause)
3Y MR. 3RUNNER:

Q I note that your resume states that you received
sachelor of science degrees in both agricultural angineering
and in civil engineering.

A That is correct.

Q Were ycu studying bcth cf these subjects at the sane

time while you were in schoel?

A No, siz.

Q Which subject did you take up Sirst?

A Agricultural engineering.

Q And you received your degree in that ia 1930?

A Yes, sir.

Q While in an agricultural engineering curziculum, did

vou take 1w civil engineering courses?

A No, si=.
Q At what time did vou stars studying civil engineering?
A In the fall of 19S8S.

ALCERSCON REPORTING CTMPANY. INC,
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Q What d4id you do between 1957 and 19532
(Pause)
A I was emploved by the Joan Deere Cttumwa Werks in

ottumwa, Iowa ia June of 1350 to January of 1951. I was a sroduct
engineer with that organization and was angaged in the design
and detailiag of farm machinery, hay rakes, bailer motcrs,
adaptions, forace croo ;ickupé. and the like.

Q Could vou stor a seccnd. You are reading from a page
of vour resume ncw. What page are vou cn?

A I am on the fcurth page ¢of the package that I gave =o
vou, and I am reading from the fourth entsy on that sage.

0 Okay. While amploved with the Jchn Deere 0Ottt -
I am sorry. Could you read the werig Zollowiag "Deere.” I cannct

make them cut in my copy.

A "Qet-teyu-m-w-a. "

Q The nex<t word?

A "Works." Weo=r-k-s.

Q The next werd is alsc "Ottumwa"?

A Yes.

Q What is the word af er that?

A "Iowa." I-c-w-a,

Q All zight. While working for the Ottumwa Werks in

ALCERSCN REPCRTING CCTMPANY, INC.
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Ateumwa, Iowa, did veu do any 2rojects of a civil engineering

nature?
(Pause)
A In pare.
Q Explain by what parts -- explaia what you mean 2y
*in pare.”
A In the design of an acaptaticn for an encine on a

hay =ailer, it was necessary to perform certain structural
tyre analyses on the vibration characteristics and the load
carrving characteristics of the frame of tha® narticular machine.

Q So you were invelved in the design of eagines for
hay bailers as one of vcur jcbs?

A No, sir.

Q Would vou explain what ccnnecticon your jeb had with

design ¢f these engines for hay bailers?

S The werk I was asked to do was to adapt a different
engine, a different pcwer unit to supply power for the bailer
itsels. This is not what I would characterize as moter design,

but an adaptation or use cf a motor in a particular applicaticn.

Q Would that ianvelve any mcdification to the motor?
A Yo, sis.
Q So vour jcb was zo determine whether or not this moter

ALDERSCON REPORTING COMPANY. INC.
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could work ia different applications?

RN No, sir.

Q I am having difficulty with what you mean by
"adaptatiop.'

Why don't you just star:t from -- why don't you just
tell me basically what vou were decing con a day to day basis
while engaged in that project?

A The prcblem was that the supplier of the motor Zfor
this particular bailer, for the production of this farm machine
sale, was nc lenger available, and a differer< motsor from a
difZerent manufacturer had to be adapted =c or iacorporated ints
the total design of that machine.

And so my work was only to take a given motor Izcm a
new supplier and tc design the mouring and evaluate the
adaptability of that particular motor to this particular machina.

Q What other projects did you werk on while at ta
Ottumwa werks?

A I worked cn the desicn of a new product, a new hay
rake, anc I worked on the pickup for a bailer, a aew zickup for
a bailer.

Q Are these nechanical devices, the hay rake and the

sickup for the bailer?

ALDERSCON REPCRTING COMPANY, INC.
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had been offered by the company.

Q Now, was your work in the area of the Sailer motors
and fsrage crop pickups, which I aote that vou have listed in
your resume, of a mechanical nature, similar to the hay rake
which vou have just described?

A Yes, sir.

Q Did you do any work while emplcoyed -y John Deere
Qttumwa Werks which was nct of a mechanical nature similar ¢
what vou just described?

A No, sir.

Q I nota from vour resume that in 1951 vou vere draifted

by the U. §. Army.

A That is correc:.

Q How leng were vou in the Asmy?

- TwWC vears.

Q Cid you werk at anyprojects of a civil encineerin

natuire while iz the Army?

A Yes.
Q What were thcse projects?
A I was assigned to Thirzd Army Zeadguartess ia Atlanta,

Georzia, and I worked in the Military Magping and Planning Cffice

in that orsanization. AaAnd I would characterize zappi.g asg a civil

ALCERSCON REPORTING COMPANY, INC.
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Q Could vou describe what mapping involves?
A Mapping involves here the updazing cf older millitary

maps to conform o new needs and = new studies that were cngein

by this particular headquarters.

Q What tyre of maps were tlhey?
A They were for military surpcses, primarily copographic

maps, and of course road and terzaln maps.
Q T take it =his work 32id not include civil engineering

werk invelving the design of building Scundations Qr stouctures.

A No, sir, it did not.

Q How long did you werk ia that mapeing project?

A Approxizately four months.

Q Okay. Did vou weork cn any other projects of a civil

engineering nature while vou were in the Army?

A Yo, sir.

Q I note you were discharzed from the Army ia 1953. Is
that correct?

A That is correct.

Q And after that you were emplcved by Herman Nelscon
Cozrpeoration in Moline, Illincis?

A Yes, sir.

ALDERSCON REFCRTING COMPANY, INC,
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'I was alsc invelved in improved -- rather, improvements

to unit ventilators and cooling fans.

Q

I take it frcm what vou just said that while working

f£or Herman Nelson Corperatisn you did not do any werk which cculd

be classified as of a civil engineering nature?

A

Q

Law Scheol.

A

A

That is correcs.

I notice in 1254 you entered the Universizy of Illinecis
Is that correct?

That is corTecs.

And you withdrew frcm the law scheol in Octcber of 12547

That is also correct.

Could ycu tell me why you withdrew from law school?

I could.
Would veu?
(Pause)

I determined that my grevicus life and my previcus

experiances and my srevicus perceptions of a career in law were

nct what

>

was experiencing in this ecducaticnal eavisonment. And

I felt: a career in this line would be incompatible with av life

goals.

Q

All right. After that you were emploved bv 3endix

Aviation Corporation.

ALDERSCEN REPCRTING COMPANY. INC. '
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Q And you werked con the design and detailing of coxygen

breathing apparatus, experimental mocel checkouts?

A Yes. ]

Q Could yvou describe in more detail what your werk in
the design and detailing of oxygen breathing apparatus invelved?

A These apparatus were cdesicned Ior supplyiag cxvgen €O
militarsy aizczaft that have tg fly at high altitudes, aad zhe
srimary function of the treathaing apparatus is to take cxygen
from a very high pressure and insulsted tank; pass it through a

stage of pressure recducticn in a safe manner; control the racze

cf oxygen supply %0 the breathing demands of the individual

_ using the breathing apparatus; and to ensure reliabllity and

2ailsafa manual overcides in cases of malfunct ning ¢f that
particular device.
Experimental checkcuts I think are self-explanatory.

Sut it is simply a matter of taking the mcdel sacp's version and
debugging it ina its physical state.

Q Afcer working for 3endix Aviatica Carporaticn, vou
enterad the Cnivarsit? of Illincis College c¢f Eagineering in civil
engineering. Is that correct?

A Tes.

ALDERSCN REPCRTING COMPANY, INC.
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Q Dildyou have any particular reascn for swistching over

to civil engineering at that time?

A Yes.
Q What was that?
A I felt that civil engineering oZfered a gresater

career flexibility than advanced graduate education ia mechanical

engineering, which would have Leen my seconé choice.

Q I believe ycu testilied vou graduated from the Universi:

of Illincis in civil engineering in 19572

A No, I did not testily to that.
Q I'm sor:zy. ™en did you graduatze from the University

of Illincis in civil engineering?
A In June of 1957.
Q New, I note that you worked part tine for a consultiag
engineering firm, Claxk, Daily, anéd Dietz while ia schcol. Taas

was while you were an undergraduate in civil encineeriag?

A May I correct the record?
Q Caztainly.
A I may have testified while vou were locking cver the

resume on page 1 that I did graduate in June of 1957. 3ut my
recollection was only that I did say 1957.

Q Fine.

ALZERSCN REPCRTING COMPANY, INC.
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A mwe facts are I did graduate in June of 1957 wizh a
bachelor of science in civil encineering.

Q Fine.

A Thank vcu.

Q I don't think vou have =o werrv abcut iz toc much.

Okay. We are back on your consulting exgerience witl
Clazk, Daily, and Dietz. Were vcu workiag sart time while You
were an ﬁndorg:nQuAtl ia the civil encineering program Icr the
Clazk 2izm?

A Yes, sir.

Q Ané ycu have down that yeou wezrked cn Sridges, pile
caps, and retaining walls for interstate aighway interchances.
Coulé vou describe specifically what werk you wers deoing with
regard %o bSridges, pile caps, and retaining walls?

A For the bridges I constructed influence diagrams,

deflected shapes cf the structure issel® on a two span ccntiaucus

bridge.
Q Sefore veu go on, could you explain what that is?
A Yes. An iafluence line is a graphical plot of zhe

influence of a lcad that moves across tle span on a pazticular

pocint on that span.

mhe influence value zculd Se shear in a member, acment

ALDERSON REPCFTING COCMPANY. INC,
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the sile cap that was to S0 on that particular Sent in order <o
accommecate a lencer ané heavier scan of the malin stIucture,
Q Did that proiect involve the design of piles Irom
a bearing capacisty standpoint?
A No. The piles had already Deen erjlaced, sc there was
no design iavolved. It was simply a matter of checking the
cap to see that the lcads imposed upen the cap were within ccce
i allowable values.
Q Was that the only project vcu worke<d on in the area
! of pile caps?
A Yes, the only one to my recollecticn.
Did you work on any other projects iavelving piles?
A Not Zor this Zirm.
Q Yqu alsc have that vyou were werking on a project for
a retaining wall for interstate highway interchanges.
A Yes.
Q Could you explain what the retaining wall was and

what L5 4id?

200 TEN STREET, 8W. , HEPORTERS BUILIING, WABHINGTON, DG 20024 (202) 664 20146

A The purpose ©f the rstaining wall was to retain the

earth in a vertical attitude in order to alicw the rocadway o

| pass very closely %o that wall.

A retaining wall is usad whenever .t is necessary =2

; LEERSCN REPCRTING COMPANY. INC.
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suspers 2 soil ~r a rock that weuld otherwise slide into 2 new
sositicn that is needed for the traffic itsell.
This was a reinforced, concrete retaining wall, <tlhe
convcntiogal L-share.
Q Did =hat design =-- I am sorry. Were vou iazvelved in
the design ¢f the retaining wall?
B Yes, sir.
Q Did vour design take into account == strixe that.
Was the retaining wall designed either to sit on cor o

suppert £ill material?

A Yes, siz.
Q Was it sitting on the fill material?
A Yes, it was.

Q Did vour design take into account the amount of

predicted settlement for that £ill material?

A NO' ’i:o
Q Why not?
A The loads that are imposed ucen the retaiaing wall are

also prescribed by the ASHO specifications, and to the test of
my kncwledge, these specificaticns do not provide Zor iacreased
laceral lcadings cn the wall due to settlement of the Zill.

Q Did your design take iate -- I'm sorsy. 2Jid you

ALSERSCON REFCRTING COMPANY, INC.
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A Yes.
Q Did your design include a slope stability analysis for
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the retaining wall?

A YTes.

Q That is required by the ASEO specilications?

B Yes, it is.

Q Did your design include any consideraticn of &t

retaining wall from a bearing capacity standpeoint?

A Yes, sir.
Q That is also reguired by ASEO specificaticns?
A Yes, it is.

(8]

Now, while working for the Clark, Daily firm, did
vou de any other projects of a civil engineering nature, otler

than t“he three that we have talked about?

(Pause)
BN Yes.
Q “hat were those trojects?
A Cne was a steel culvert, corrucated steel culvert that

was necessary to pass storm water from one side o the rcadway
=2 the other. There was drafsing work that lecated sidewalks and

lighting fixtures and drainage Ior the cverpass stIucture.

ALCERSCN REPCORTING COMPANY, INC.
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A Yes,

Q W#hile vou were weorking Zor the Clark, Daily, and

Dietz firm, both on this occrrion and on the grevious occasion

when vou had werked for them, diéd you -- were you encaged in any

orojects which involved calculating the settlement a2 £4i11

material?
A No, siz.
s Were veu ancaged in any 2ro’ects that iavolved the

design ¢f a dewatering systew?
A No, sir.
Q Oe4er =han the experience with zile caps ©2 which

veu have previcusly sestified, were vou aengaged in any 3rclects

invelving the design of underpinnings, such as siles for
caisscns?

A Vot in the design, no, sir.

Q Other than your experience with pile cags which veou

had srevicusly testified tc, what projects did ycu have while
working for Clark, Qaily, and Dietz which iavolved underpinnings

such as siles or caissons?

A T am net sure I gathered all of that guestion. deuld
veu mind repeating it, please?
MR. SRUNNER: Could vou read the cuestion back?

ALCERSON REPCRTING COMPANY, INC.
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THE REPORTER: "Other than vour experience witl
pile caps which vou had previcusly testilied to, what srofects
did vou have while werking for Clark, Daily, and Dietz which
invecived ugdc:;inniaqs such as piles cr caisscns?”

THE WITWESS: VNone that I can recall.

3Y 'R. BRUNNER:

Q In September of 1957, you entersd the Universicy of

Plorida Graduate Schcol; is that correct?

A Yes, sir.

Q What was vour degree srogram at that time?

A I was working towards a master's degree in civil
engineering.

Q I notice while you were decing that vou were alseo

actiag as a teaching assistant for the Department of Civil
Eagineering: is that correct?

A That is correct.

Q You taught drafsing and strength of materials
laboratory. Could veou describe what strength ¢f materials
labcratory class iavelved?

R T™he strength of materials laboratary inveolves a
susplemens =2 the formal classroom work ia the strength of

materials. The laboratory work used testing machines, strengeh

ALCERSCON REPCORTING CTMPANY, INC.
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=es=ing machines, impact te ting Machliles.

r+ iavolves the instrumentaticn ané measurament cf
material oroperties and ceaches =he student progers dccumentation
of she purszcse of the werk, resulss obtained, conclusicns drawn,
ané acsuracy of the werk.

Materials tested are primarily xetals ané concrete.

0 Did you test any scils in this class?
A Yo, siz.
Q What was veour area of eencentraticn in the civil

engineering field for your master's thesis?

A Scil mechanics Zcundaticn encineering.

o} What parsicular subject did vou wrize youl master's
zhesis on?

A Mv master's thesis was written on the topic of the
sullcut resistance cf piles.

Q I note while yeou were in graduace scheol veu werked
sne summer of 1358 in the Azmvy Eagineering Scheel, Tors == it

locks like 3elvue, Virginia. Is that corzece?

A Yo, sir.

Q Could you tell me what tle werds are?

A fe. Selveir. 3=e=l-v=0=i-r.

Q Your resume states that you wrote a serias tan

ALCERSCON REPCRTING COMPANY. INC. .
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csorraszondence course on reinforced concrete.
Couléd you descrile what that invelved?
A The Armv Engineer Schocl writes a number of courses

sn different topics for their fiela officers that can be studied
at remote areas, such as in the field. Thesa are corresgcendence
courses.

The purpeose of series ten of this IlastIu tional
series was toc »repare the field grade cfiicers for suc;essfully
sassing the professicnal engineers examinaticn in any state.

») I =ake it vou wrote cne section of the whcle course,
then? Is that ==

A Yes. There were a nurber of secticns of the course:
fauncdacions, and so forth. The topic that I was assigned was
reinforced concrete.

Q what did veu do after graduating wich an MS in
January of 1959?

A I was emploved as an instructcr in the lepartlent e
Inacineering Mechanics at the Universicy of Flerida.

Q Now, the course vou taught at this time was entitled
"Serength of Materials." Is that correct?

A Yes.

Q Were the tvre of materials considered in your course

ALDERSCN REPCRTING CCMPANY. INC.
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shings like steel or metals as scpcsed to scils?
A The strength of materials course covers strencth
considerasions without reference to a sarticular kiad of
terial.

I= i3 an engineering mechanics course that essentially
assumes elastic behavior of the materials and teaches hcw £
saleulate the stresses impcsed by the lcads that would be carTied
v a variety of structural shapes, such as H-beanms, columns,
sressure vessels; no particular emphasis cn aay sarsiculars
maserial, concrete, steel,or soil.

0 3id =he classes include s:tudy of soil properties

such as bearing capacicy or resistance <o setzlament?

A No, siz.
Q Yow, star<ing 6/53, I ncte from your resume tlat vou

worked for the U. S. Naval Civil EZngineering Laborastory at
Por= Bueneme, California. Is that correct?

A That is correct.

Q Wwhy den't you explain what werk you did ia connection
wish laterally lcaded pilingsat the U. S. Naval Civil Enginreering
Laboratory?

A When I came to the latcraterv a research proiect had

seen underwav for a few vears to determine the Dehavicr of pilings

-

ALDERSON REPORTING COMPANY. INC.
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subiected to lateral loads.

The purpose cf the research project was =c inderstanc
hew imposed lcads on the pile are carzied bv the scil inte which
the pile had been driven. The laboratorv work was a study of a
siagle pile surrounded by sand and surrounded bv clay.

e ead of zhe pile was subjectad o ICment and

b

lateral lcad such as to maiantain either 2ree head conditicns

or %ixed 1ead conditions.
"we variables measured were the scil srassures con che

face and sack of the sile and she deflected shape of the pile.

Q Did you consider the scil pressuras selow the pile?
A No, sir.
2 2id veu werk on any cther projects whila at e

-

7. §. Naval Civil =ngineering Laboratory?
R Yes, sir.
‘ Q What other proiects?
Strike that Fuestiocn. Mavbe it would be faster if I
just went tharsugh them.
A I can reaé the above cne if you wish ne =C.

Q I note that starsing in the tenth month of 1360 veu

| werked on ancther prolect, aprarently in connecticn with laterally

. locaded piles. How did this second project dif%er Szcm vour 2irst

i ALCERSCN REFORTING COMPANY, INC.
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srciect in the area of laterally loaded siles?

A This was a contiauing shase of the laboratory werk that
mad been dcone previcusly and iavelved 2 gontractual
arrangements with consultants. I= iavolved a sumwary and
evaluation of all tests run and iavelved the integraticn of the
labcrasory werk into desism er.tceria %o se used by the Navy
far designiang laterally loaded piles for their applicatiocns.

Q 0id your analysis of laterally lcaded piles iacluce
a seismic znalysis of =hcose piles?

A Mo, it éié not.

Q VNow, in veur ~onsideration oI cesign cziteria foc
laterally locaded piles, what particular design parameters werle
taken iato acccunt?

3 The design parameters were the stiifness o2 the
piles, the locad deflection characteristics of =he soil inco
which they were erbedded, the degree of fixity of the head o the
sile, and the deflecticns of thapile.

Q I note from your resume -- I note Ircm your Iesune
the next sroiect vou Secame iavelved ia ia the T. S. Naval
Civil tagineering Laboratory was what you described as complex
researsh activities cn projects iavolving scil Cechanics,

#aundations, and related disciplines as applied =2 preblens o2

ALCERSCN REFPCRTING COMPANY. INC.
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effects of nuclear wearpcons.
when veou referrad to “buried, protected structures,”
are vou refarring to things like Zallout shelters?

R No, sir.

Q What are you referTing t2?

A ' I am referving here tc an underground stIucture whose
surpcse is tc store Naval cordnance anéd Naval supplies such that
she actual loadings impcsed by a nuclear weapon would aot
adversely affect their functional survival, rather than protectin
onlvy from the radiation or fallout effacts.

Q While you were werking for the U. S. Naval Civil
Zagineering Labcratary, did vou do any work ia connectica witd

' ~ 30
‘v

>

e — — — e
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suried, protocsed structures subjected o dynamic lcading by b

sredicticon of the settlement cof fill material?
:
|

(Pause)
A Yes.
< What was that?
A For the performance of socme cf cur tests related t©

lateral locaé capacisies and behavicr of piles, it was convenlient
to compact the sands arcund a test Pile BY means o 2lccding the

sand wish water to allow seepage pressures =2 improve the

densisy cf that material.

ALDERSCN REPCRTING COMPANY. INC.
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Since the 2ile was placed pricr © surrounding it wita
sanéd, =he downdrag effects of the upper por=ion of the fill
sané haé =o be considered with respect 0 che at-rast Sressures
an the sensing device in the pile.
So in this sense, the settlement aspecsts of scils
were considered.

Q Were there any cther projects where veu had =0 :onsilar
t=e setslement aspects of scils?

A The projects that e=nsidered the blast lcading of the
scil, whizh of course is necessary to design or consider an
yndergrsund srotective structure 2id iavel7e zhe sattlement of
soils. Mecdel studies of the behavior of buried structures 2o
cversressure blasts also invelved the iastrumentaticn and
evaluasicn of settlements in a container of soil.

Q Were -hese settlements that would occur as a resultc of
a nuclear blast?

A Yes.

a Are there any cther zrojects in which vou considered

setzler-nt of sclls?

(Pause)
A VYot for which I was ‘esponsiZle.
2 All righs. I note from your resume that szarsing 6/63

ALSERSCON REPCRTING COMPANY. INC.
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| and up to February of '74 vou worked cn the U. S. Armv Ingineer
Waterways Experiment at Vicksburg, Mississippi. Is that correct?
A Ne, sir. It shculd read, "U. §. Armvy Engineer
Waterways Experiment Station,” rather than an "experinent,” as

300 TEVM STHEEY, BW. | HEPORTENE BUITLIING, WASIHINGTON, B G 20031 (302) 864 2340

7ou had gqucted.

Q

I am sorry: that is the wav it dces read. I just

did nct read the entire title.

Ry

<

analvsis

the earthguake resistance of earth and rock filicd dams.

.
- -

Thank weou.
I ncte that while encaged in this sroject vou performed
ground motion - foundaticn structure interaction aand

Is shat

a corrTect statement?

A

P!

4 -

——

Yes,

Did this iavolve the design cf dams or only the

analvsis of dams which had already been designed and >duils?

A

Q

settlement

Both.

Did vour work in this area include any analvsis of
of £ill material?

(Pause)
Would vou clarify -- gstrike that.
Could you ==

Wweuld veu like 2e %2 clarilv av Question?

ALDERSCN REPCRTING CTSMPANY, INC.
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A Would vou clarify your guesrtion, please, and make it
more specific wish respect =0 rock filled dams or other

foundaticn dam prolects.

Q |, All right. I take it from your response tlat you
were working on proiects other than rock filled dams while on

| this particular job: is that correct?

i A That is correcs.
i Q Did vou 4o any analysis of £ill material while

werking parsiculazly cn the rack filled dams?

! X Tes.
Q Cculd vou briefly describe what that iavelved?
R Yes. The analyses that were conducted were based on

the conduct of laboratery =ests and the evaluaticn of the

measursd characteristics of scil materials,and the analysis

I SR——

necessary =0 anticizate the settlement 2f the dam was tased cn
the results of those tests and the assumptions of siailar

properties in the dam itsell.

Q All right. Stazting in == I'm serzy. Did yeu 2iaish

00 TEN SEREEY, BW | REPORTENS BOILIING, WASIHNGEON, I O 20021 (303) ba4 2118

your answer?

A I think that is as short as I can make it.

! Q Stazsing in 2/1974, T note frem vour resume ysu worked

for the U. 8. Atomic Znergy Commission in Washingten, D. C. is

A ALSERSON REPCRTING COMPANY. INC. ‘
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that correct?

A 7es, sir.

Q What was vour title when you Zirst started working
for the Atomic Znergy Commission?

A I Selieve the record will show I was classilied as
a nuclear engineer.

Q Were vou a member of any particular sranch or secticn

af the YRC == I am sorry -- of the Atomic Znergy Commission?

A Yes, sir.

Q What was that?

A I was a member of the Site Analvsis 3ranch.

Q New, it indicates on your resume that vou mace

recormencaticns for acceoting, rejecting, or medilving sropesed

designs for foundations and the geotechnical features of nucleas

facilities.
A That is correcs. [
Q I =ake it from that description that you were ilavelved

in more than just evaluating the suitabilitv of sites fer nuclear

gower zlants at that time?

A Yas.
Q Mayse -- what six plants did you work as?
A I worked on Comanche Peak; I worked on Scuth Texas;

ALCERSCON REPORTING COSMPANY, INC.
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I worked on Farlevy 1l and 2; I worked on Three Mile Island 2:
{ I worked on Cherckee and Perkins.
Q Cherckee and Perkins?

A Cherckee and Perkins and a number ¢of others that have

nct macterialized.

Q 2id you do any werk with regard to the Midland ?lant
sitce?
; X No, si=z.
! Q 0id any of these particular nuclear stations or

sroposed nuclear staticons iavelve or incorpeorate a design wherein

stIuctures were to be placed on comvacted fill material?

B Yes, sir.
| Q Which cnes?
@ A Scuth Texas.
; < Any cthers?
% A Farlev, Allens Creek, which is still in CP, however.
Q Could you stcp for a secend. Allens Creek was 10t one

ef the plants you zenticned befsore, I believe, whea vou answered
my question as %o which plants you had worked at. Were there any

{ cther plants besides the six that vou gave me ia your sravious

| #nswer that you worked on in yeur initial position at the U. S.
|

, Atamic Zneryy Commission?

ALDERSCN REPCRTING COMPANY., INC.,
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B I would need =2 go over tha list to give you a cemplete

listiag of those plants I worked on and the tine veriod I werked
on them. I had meant to indicate when I indicated a number of
other plants that had not materialized that Allens Creek would
have fallen intn that catagory.

I am sorry if I misled you.

Q Continue on with vour list of plants which made use
of compacted fill material for foundation structures. You have
given me so far Scuth Texas, Farlev, and Allens Creek.

Were there any others?

A ver Send, 2eaver Vallev, Shorsham, Jampesport.

Q Let me sStop you a second.

Are you giving me a list of plants which you have
werked on or propesed sites which you have worked cn and which
nace use of compacted f£ill, or are you giving me all of the plant
=hat have compacted fill as a foundation for strucstures?

A 3cth: ones I have worked on and cnes that have
compacted fill as well.

Q All righe.

A I did nct complete my list when you gave Te the
first gquesticn. I would need to refer =0 v file i{in order =0

give veu a complete list of the plants I have worked con. I am

ALSESSON REPORTING COMPANY, INC.
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sorzvy if they are not consistent with these other plants I have
werked on that 2o have compacted Iill.

Q 11 right. So your answer is with regard to Scuth
Texas, Tacley, Allens Creek, River 3end, BSeaver Valley, Shorehar,
and sJamespors, that these are all plants shat yeou have worked on?

A Yes, sir.

Q Ané they all have compacted fill as a foundasicn for
at least one structure?

A Yes, sirc.

I was having -- may I make a comment?

Q Ceztainly. .

A I had interpreted your guestion as those plants I had
worked on while I was with the AEC. I have now incluced that

sericd of time when AEC was changed intc IZRDA and NRC.

Q You have not included it?
o Yes, I have incli'ded it.
Q You have given o he complete list of all the plants

vou have werked on, either n A’C or NRC?

A Yeas.

Q Did anv of ese plants upon which you have worked
make use of underpinnings, as the term is used in eivil engineer

sractice, to support Class 1 structures?

ALDERSCON REPCRTING COMPANY, INC.
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A Wweuld vou mind repeating that slease? May I siamply
ask a guestion?
Q Ckay.
N Are you ncw indicasiag just the plants that I have
mentioned or any plant that uses --
Q Why don't you just -- why don't veu 2irst give me the

answer wish regard %2 those zlants upen which you have worked in
veur capacity as a reviewer Zar either the Atomic Inersy
Cammission ar the NRC and which make use cf underpianings for
Class 1 structures.

A Svron uses piles under its pumphouse ac the Tiver:;
Pe. Calhoun, Uait 2, I believe, propcsed to use siles o suppors
shas addisicn to that particular »lant.

Q When yeou say, "that addition,” are ycu sefezzing %o the
entire Tnit 27

A Unit 1 is supported cn piles. I was not tle raviewer
of that particular plant. TheY intended to expand at one pcint
in time, and thev propcsed to alsc support tlac plaat .. pilings.

Q wwisg i3 the entire plant including the reactor?

A 7as. However,that plant was dropped; 8¢ it was one -3

; she casualties of high iaterest rates and low power demands.
| Q Any cthers?

i ALDERSON REPCRTING COMPANY. INC.
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A The Bailly Nuclear Plant.
Q What structures at Sailly are supported by under-
sianings?
RY All of she strouctures, safety and nonsafety, are

=

sroposed %o be supporzed by pile foundaticns at the 3ailly ?lane.
May I ccocmment?

Q Certainly.

B The term undersinnings usually is reserved for a
remedial construction acticn, as cpoosed to calssons and piles
teing designaced as criginal fcundation designs.

< I understand.

2

It is only terminolegy.

)

What I intended =0 do was refer to the use of piles
and caissons as origizal foundation designs czr for remedial
censtucticon work.
You state that 3allly has proposed the use of piles.

Sas 3ailly been granted a constuction permit yst by the NRC?

A Yes, sir.

Q And that conswmesicon permit was granted on the Dasis
of a design iavelving piles for all of the Class == all the majlor

lass 1 structures for the staticn?

A Tes, sic.

ALDERSCN REPCRTING CTMPANY. INC.
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! Q A.e there any others that you san recall?
A I am sure there are Mmany aincr structures supported on
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giles at a number of staticns. My memory is nct gced encugh to
give vou all of these. I can just relate those that come =2 aind
aow.

Q All right. Could you do that?

A Waterford at cne time had a pile fcunded peorsicn which
has since Seen changed to structursl beckfill rather than piles.
Q Is there any parcticular reascn for that change?

A The reascn that is given to me by applicant's A was
cne of econcmics. Thermappears to be an inappropriate charsge
being madae for the pilings by a subcontracter. They elected %o
revise their design.

I Selieve thcse are all I can recall.

Q All right. VNew, I note Ircm your resume that startsing
in 12/74 you worked as a vTeviewer for the U. §. Nuclear Regulator’
Commission. Was there any change in your jeb frem 12/74 as far

as what your duties were and what vour responsibilicties were?

A Yes.
Q What was that change?
A The Site Analvsis Branch was recrganized t2 L{aclude

a Gactechnical Ingineering Sectiocon, a Geologv-Seismology Section,

ALCERSCN REPCRTING CCMPANY, INC.
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and a hvdrology secticn, hvdrology and meteorslogy section.
With this change it was necessarv fcr me %o assist and gversee
the work of those gectechnical engineers assigned =o the
focundaticn angineering section.

The reccord should be corrected. The sections were
the fcundation engineering secticn plus the other two.

< What were the other twe?

A The other two were the Jeclogy and seismclogy section
and hvdroleqy and seismalogy section.

Q There was one questicn I forgot %o ask yeu when I was
on the sub‘ect of the plants ia which you werked which used
compacted 2111 material.

Did any of cthose plants encounter any problems with

ynusual sectlement of any structures, %o your knowledge?

(Pause)
A To my knewledge, ncne of them have underycne unexpected
settlaments.
Q 24d any of those plants make use cof a dewatering
systen?
A Net as parmanent features of the plant.
Q I presume you 2ean by that that scme of them may have

had temporary dewatering systams (nstalled?

ALDERSON REFPQRTING CSOMPANY, INC,
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pra— A Yes, sir.
Q For purpcoses o constIucticn activities?
A Yes, sir.
Q 2id any of those plants make use of the preloading
srocess design ian structural backfill?
* NQ: .u.
Q When vou use the term "structural backiill," what does
that mean?
A Sesuctural backfill is matarials used =0 support a

structure and usually it is -~ its characteristics and
properties are known,and it is engineered and controlled during
csngtruction such that its properties, expected properties are
attalined.
In other words, it is materials used to support the

structure.

*] Has any nuclear plant, including those which you may
net have worked on, made use of a preload Zdesign at any stage in

the pcess of design or constructicn?

SO0 VM STREAT. S W | REFORTERS BUTLIING, WASIHINGTIN. B o 00l (203) 861 200

o No, sir, not to mv knowledge.

Q Mow, you refer in vour resume =2 having a resvonsibillszy
for earth dams and stability of mine tailing dams; are those

| eazeh dams dams that are built ia connecticn with nucC.eaAr jower

Al mERasN SEDABTING COMPANY, INC.
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Sacilities?
o Yes.
Q And what, in your experience == =2 what use lave lesas

earth dams bSeen put in connvction with auclear newer »lants?

B The earsh dams are used to impound a body of water
22 te used as either =he scurce of coollng for the speraticn of
a zlant cr for the purposes of the safe shutdown of =hat plant

in case 2f an emergency of some <ind.

Q fave 7our respensibilities changed since 12/747

A Tes.

a What are your present job responsibilities?

A The present responsibilicies include a greaser degree

of adainistrative werk than was the sisuasion ia 19274, Decexber
of 1374, primarily with respect to budget praparations, personnel

actions, traiaing, and duties of this kind in the suppors of

QuUr Zanagement.
a Are you still connected with the seismology, the

aydrology and seismology and geclogy == hydrology branches?
R Ne, eiz.

Q Okay. Which branch are you connected with at the
sresent tine?

A At the present tine, Hydrologic and Gectechnical

ALCERSCN REPCRTING COMPANY. INC.
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| 3 Who do you resers to?
| A My immediate supervisor is Mr. Gecrye I. Lear.
Q What is his title?
R His title is chief of the alorementioned Branch.
q Is there anvone else in the branch besides you and
Mr. Leax?
| o Yes.
Q Whe is that persen or perscuns?
' A The persons ia Mr. Lear's branch include avsel?,
2¢. Thempeen, Or.Pichumani, Or. Gupta.
Q I think vou are going =2 have %o slow down., The cours

reperter is having trouble icking up the names.
Or. Pichumani, did vou say?
A YTes.
| Sow do you spell that?
A Peiegeh=y~-a=a~-n~i.
Mr. Greeves, Mr. Kane, and Mr. 3ivias, Or. Codel,
Or. Fliegle, Mr. Johnsen, Mr. Rico, Mrs. Crane, Ms. Smish.

Q Are you limising your answer =0 engineers and/or

| techaical support pecple?

j A Mo, sir. I was listing all the nembers cf Mr. Lear's

: ALSERSCN AEPCATING SOMPANY, INC.
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branch.

Q Ckay. Why don't you stop. Limiting yourselfl %o
engineers and technical pecple, would vou just quickly == I will
ask vou a gquestion as =0 whether these particular pecple are
engineers or techaical pecple.

9r. Thempson, is he an engineer or technical persen?

>

Yes, sir, he is. '
And Pichumani, is he?
Yes, sir,

Gupta?

Yes, sir.

Mr. Greevea?

Yes, sir.

Mr., Bivins?

Yes, sir.

Or. Codel?

Yes, sir.

Or. Fliegle?

Yas, sir.

Mr. Johnsen?

Yes, siz.

O » O » O » © » O » O » O » O

Mr. Rice?

| ALCERSCN REPORTING COMPANY, INC.
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A Yes, sir.

Q Mrs. Crane?

3 Ne, sir.

Q Are there any others who are either engineers or

sech.ical support pecple who are members of veur branch?

A Yes. DOr. Chen and Or. Pearring. And I may have missed
one or twe members in the hydrology group. I would have =0 get
a completse Sranch listing, since we have been recrjanized about
two scnths now.

a Other than vourself and Mr. Kane, have any of those
pecole worked on the Midland project review?

A Neo, sir.

MR, BRUNNER: I quess we are going to break for
lunch {f shat is agreeabls.
(Thereupon, at 12:18 p.m., the depositicn in the

above-antitsled matter was recessed to reconvene at l:15 p.m. thas

same day.)

ALDERSCN REPORTING COMPANY, INC.
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ATTIRNCON SESSION

(1:20 p.2.)
MR. BRUNNER: BSack on the record,

T™is is the contiasuation of the deposition of Mr.
Lyman Heller.
wr. Heller, I remind you that you are still under cath
for the purpcses of this afterncen's proceedings.
5Y MR. BRUNNER:
Q Sefore adiourning for lunch we weare talking about
your resume. I notice in addition to receiving a master of
science degres, you received your doctor of philosophy degree Ircm
the University of Florida in 1971 is that corzect?
A That is cerrect.
Q While vou weare working for your ?h0 degree, ware you
A fullsime student at the University of Florida?
B For a year and a half I was, ves, sir.
Q After that you became a4 part time student, I presumae?
A Yos.
2 What did you write your doctoral thesis on?
A T™he title of my disserzation was: “The Particle Motien

Tield Genarated by the Torsional Oseilation of a Rigid Cireular
Foundation on Sand.*

ALSERSCN REPORTING COMPANY. INC,
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Q Within the NRC organization, what persons who are aithe
engineers or techncial support pecple report tc you?

A Or. Thompsen, Or. Pichumani, Or. Gueta, Mr. Greeves,
Mr. Kane, Or. Chen, anrd Dr.Pearring.

Q Now, as the head of the geotechnical secticon == i3
that a4 correct statament, that you are the head of the gectechnica
sectiaen?

A I am designated as section leader.

Q As the leader of the geotechnical section, what review
responsidbilities -~ strike that guestion.

What particular technical areas are normally reviewed

by your section in the process of considering a license for a
nuclear power plant or constructi.n permit?

A Those items normally encompassed by the gectechnical
engineering disciplines.

Q Oces that laclude soils engineering?

A That would include seoil mechanics and foundation

angineering.
Q Coes that include an analysis of stressaes Lo structures
A No, it does not.

Q When I used the term “structures,” I include bullding

foundations as & part of the temm. Does your secticn engage ia

ALSERSON REPCATING COMPANY, INC,
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strucsural analysis of building foundations?

A No.

Q Would your secticn review a proposed dewatering
system if one were proposed for a nuclear power plant?

A We would participeze in the review of the gectechnical
features of that dewatering systam.

Q What are the gectechnical features of a dewatariag
systam?

A For example, it weuld include the filter criteria for

surrounding the well peints, Lf that wvas the parsicular design
submitced. If it weare a4 passive system, we would raview the
filtars, the gradations, zonation: those are axamples of the
feaazures.

Q Would you consider the permeabilicy of soils or any
analysis regarding the permeability of soils supplied by the

applicane?

R Yes.

Q Dces your review authority iaclude the area of selsmic
analysis?

A Tes.

Q In what respects?

A Wish respect to sarthwork dams, properties of

ALDERSCN REPCRTING cbnnwr. INC. .
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fsundations or site mater‘als assumed %o exist during the
earzhquake: slope stability.

tThere are probably other areas, but these are the
maln areas.

Q Does your area of resvonsibilicy iaclude seismic
analysis of structures?

A Yo, siz.

Q Does your area of authority include criteria with
regard %o shear vave velocity ia soils?

A Yes, sir.

Q Does your area of authority iaclude an analysis of the
stresses that may be induced ia underground piping in a nuclear
facilicy?

A in pars.

a What part?

A We would review the assumptions used for the properties
of the soils surrcunding those pipes or structures and the loads
imposed bv the soils under structures.

Q Would your review include the effect on those
geructures of the loads veu just described? In sther words, weould
you do an analysis of the effect of the loads you have just

described on the structures?

ALCERSON REPOATING COMPANY. INC,
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(Pause)
A In genaral, no. There Are some exceptions %o that.
Q Could you describe the exceptions?
A one exception would be the conduits or tuanels shrough

and under earth dams wherein the movements, long term meve' ants
of the soil would have an iafluence con the loads assumed and
the structural behavier.

Q Wish regard to underground buried pipes, buried
slectrical conduits or electrical ducts, would your review
authorisy ever i(anclude an analysis of the effect of scil iaposed
lcads on those structures?

A Me.

Pl What was your title in September of 1978 Lf you recall?

A I was the leader of the gectechaical engineering
section of the Gecsciences Branch, Division of Systeas Safety,
Qffice of Nuclear Reactor Regulatien.

- Who, 4f aayone, reported to you ia L9748, September.
Limit your answer =0 engineers and/or technllal suppers persens.

(Pause)

B Mr. Gillen, Mr. Greeves, !r. Rane, and Mr., Thompsar .

Q hen 4id you first learn there was a probleam wish the
foundation soils at the Midland site?

ALCERSON REPCATING SOMPANY, INC.
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A Ia the fall of 1979,
Q Do you kaow how that problem I have referred o was
made known o the NRC?
A ! understand that there was a4 report made by Consumers

Power to Regicu IIZ, but I was not iavelved ia that communicasion.

2 What was the nature of the problem?

A ! shiak that the correspondence indicated that the
settlement of the diesel gererator buildiag either had or vas
approaching the expected lifetine settiament for that structure.

B Why 4is that a problem?

A It was determined by Consumers Power, it is ay
anderstanding, that Lt was 20t == that Lt was a4 reportable ites
under the regulations governing their constriction permit and a
reportable deficiency under those regalations.

P rrom 4 technical standpoint, why Ls it & problem if a
pullding settles more than what had besnexpected at the tine it
was designed?

A It L8 & problem bDecause the designers of shat suilding
would not have antizipated its dehavier and would net have
incorperated the appropriste features to accommedats that unexpecs
red settlement La a4 wvay waleh would assure the funesion of what
puilding would be maintained. .

ALDERSCN REPCATING CSMPANY, ING,
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Q What particular functions nf the building might ke

impaired by unusual amcunts of settlement?

A Wwell, it could be stressed in a way that was not
anticipated such that the imposition of the design locads, in adéi-
tion to =hose unexpecte ! settlement loads -=- settlement stresses,
rather -- would exceed that anticipated in the desigm.

Q After this problem was reported to the NRC in the
£a11 of 1978, did you keep abreast of tlhe materials that were
submisted =0 Consumers Power Company in reporting the varicus
aspects cf the problem?

A No, not abreast. We generally abtained our infcrmaticn
fram ocur I & £ cffices becz.se most of the communciation, I

unders=and, was through the Region III I & = £2ice

Q Did you visit the Midland site at aay time in 19782
A Yes.

Q Was that in December of 19782

A Yes.

Q What was the purpcse of your visit?

A The purncse cf ocur visit was ©0 learn more abcut the

repor<ed deficiency and to accompany and supports our I & =
representatives on that site visit.

Q When this problem was first reported to tile NRC, did

ALDESSON REPCRTING CSMPANY, INC.
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vour secticn have any resgonsibilicies with regard to reviewin

the data that haé been submitted by Consumers Pcwer Company in

connection with it?

A
P
A

<

No.
Did you later obtain any such respensibility?
Yes.

When did you first have the responsibility with regard

to reviewing the preblem?

A

The respensibility became -- the responsibilicy came

2 us through a mechanism knewn as a transfer cf lead

responsibility, which is an NRC mechanism to transfer or share

the review aspects of problems that are nct resolvable by I & E on

a QA or inspection basis.

2

You mentioned "transfer or share.” AZfter this

transfer %ock place, did vour section have the lead resceonsibilicy

with regard to those par+ticular technical aspects c¢f the problem

in which you normally deal?

A

seztions,

My answer would have to be yes because although other

branches would support cur review within NRR, we would

be looked to as the leaé review group for this particular sroblem.

Q

When &id that transfer take place, if you can recall.

If vou like, you can refer to your documents to aid your

ALSERSON REPORTING COMPANY. INC.
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recollection.

A I do not believe mv documents siow them, but I believe
somecne's documents, probably Darrell's documents, would iadicace
i+ was ia January of 1979. ‘Tha: is the closest recollecticn I
can make at this point. . ‘

Q You visited the site in December cf '78. Did Consumers

|

Power Company propese any cemedial acticn with regard to tle |
. |

unusual settlement cf the diesel generator building?

A They did descrilbe an experiment that they nad planned ;
2ar sonsolidating the £ill beneath the diesel generatcr building iﬁ
a presentation, I believe, on the ith of Dece ber.

Q You used the word "experimentz."” What experiment aIe VO
ceferring to?

A Thev descriled to us a scheme for applving sand aroun
an interior tube of the diesel generator building in order to
lcaé that £ill and compress it. |

Q %as the surscse 2f this "experiment” reallv to gain
data with regard tc the fill under tle diesel generater duilding,
ar was there scme other purpese that they had in mind?

A I really cannot speak to theirs sotal surpcse; it was
my impression that they wished to conduct this ac=ivity and

were simply informing us cf thei:r in=enticns and schecule t2

ALDERSCN REPCRTING COMPANY. INC.
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Q You used the word "exceriment." Was that particular
word used by Consumers Power Company to refer to the 2relcad
sroject, the oroject you just described?

A I am not sure whether thev used the werd "experiment.”
From the description of the iastrumentation and the planned

loading of the £ill, many would classify that activity as an

exseriment.
») Wwhy would that pazticular term be used?
A Thers was -- I would use that term hecause of the

instruments that were propcsed tC make the measurements Ircm the
schecule of lcading that was crovcsed and from the expectaticn
that a large variation in the resulting settlement was anticipated.

Q What in particular with regard to the iastruments thas
were cropesed led yocu to descrile this as an "exgerinent”?

A The instruments were to be installed at a number of
depths and guite extensively throsughout the areal extent cf lcaded
area. The lcads, as I recall, were to Je iacreased in Zive foct
increments with delays between each increment and the resulsing
settlements were not offersd until we asked Zor these resrliing
settlements.

Ancd thers was a factor of three, I helieva, setween =:he

ALDERSCN REPCRTING COMPANY, INC.
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minimum expected settlement and the maximum expected settlement
of the 2ill.

Q In vour opinion, was the instrumentaticn that was
propesed adeguate tc measure the results cf the prelcad program?

A At the time I was certainly not able tc make that kind
of judcment based on the verial presentaticn and the visual aids
{ that were presentec to us.

Se I would have =5 answer that I do not Xaow.

2 Save you since drawn any conclusicn as to whetler cor

net the instrumentation that was used to measure :the effects of

the prelcad was adeguate to do seo?

A Ne, I have not.
Q Pricr to this occasion when Consumers Power Company

informed vou of the proccsed remecial acticn with regard to tle
diesel generator building, had vou ever heard of a case where

anvone attempted to prelcad fill material?

SO0 TEN STREET, BW , NEPORTERS BUILIING, WASIHINGTON, B G 20024 (202) BLI 2446

A Yes.
Q What was the occasion?
A ~he cccasions are presented in the literature, and

thev a2re generally used for reclaiming organic scils o suppert

light st=uctures.

9] Sad vou ever had anv perscnal experience with the use ¢

e b b s il

i e o
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srelcading srior o smat meeting at Consumers Fower Cempanv's
Midland site?

A Net perscnally, ne.

Q NDees the literature to which vou referred recard a
srelcad program as a suiz=able method for obtaliaing adecuate
characteristics of fill material where it is used?

A mue literacure is divided on zhis issue. In scme

cases it has been successiul; in scme cases it has not Ceen

successful, =he applicaticnms for which i= was criginally desicmec.

Q Sces the literasure incluce any examples of the use
cf srelcad srograms ia situations other th for the nurpcses cf
reclaiming crganic scils?

A well, .t is used for ccmscli ting landfills or

induserial fillsalcng waterironts, for examcle, and in some cases

syral ma=erials that have not had time to consclidate: clavs.
3o =mere are situaticns cther than peaty soils or orsanic scils
sna= have been treated by preloading.
Q Is the prelcading technigue generally accepted as a

me=2od for consclidating scils in the ecivil engineering Zield?

- -

A It is accepted in scme applicaticns, ves.
0 Would vou say that it would be generally accepted in

sne application of compacting £:11 material that had been placec a

ALDERSON REPQORTING COMPANY, INC.
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a particular site uncder which a building was =0 be buils?

A YNo.

Q Why not?

A Well, it i3 expensive. That is the main reascn.

Q Any other reascns?

A The resulting support characteristics are generally

less well xncwn than would be the ! racteristics cbtained v

normal compaction srocedurass following usual constzucticn practices

wizh usual compaczion devices.

Q Do vou kanew of any cases in which a prelcad program was

used for purpecses of compacting fill macerial, cempactiag or
consclidating fill material and in which settlement in excess cf
that which would be predicted following the prelcad later
cecurred?

A There are none reported that I know of, of prelcad of
a2 manmade fill <hat was intended to be the support for a
gtsucture.

Q Ycu gave me twc reascns why prelcads are nct, ia your
ccinicn, generally accepted for the purpcses of cempacting manmacde
2413.

Are there any other reascns that you knew of?

A Well, a reason, even I guess as good as the Ligh cost,

ALCERSCN REPCRTING CTMPANY, INC. !
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is thas ==e resulting material is likely <o have the potential
far diffarential settlements. Part of the reascn for that on
satural maserials is the variable occurTence of peaty or corganic
material as it occurs in nature.

Q If vou limit your answer cnly ®o she use of the prelcad
£or purposes of consclidating manmade -- man-place £il1l material,
ices =ha:= same differential settlement Ieascn apely?

A In general, it should not: for the case under
sansideraticn, it may well be the case because of the variable
massrials analogous = the natural soils.

Q What varicus materials are vou referring =27

A Maserials =hat are remorted %o be present ia tle £411

Benea=h the diesel cenerator duilding.

Q What are thcse materials?

A Maserials like sands, clays, concrete, ccibles.

Q What was the last cne?

A Cokbles. C=o=b=b=l-e-s. cbbles. And that kind of

material ncrmally found in glacial deposit.

Q Which is what?
A Sands, clays, ccbbles, but nct concrets.
Q Are vou saying that the existence oI the materials vou

iust referred to -- namely, sand, clavs, concrete, and cokbble --

ALDERSCN REPORTING COMPANY. INC.
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in a fill material follcwing a prelcad program would creacte a

potential for differential settlements?

A I£ I may amplily --
Q Please do.
A -= the mMmacerials were present befcre the prelocad

program. I believe you said present aZter the grelcad pregram.

Those materials do have variable compacticn characteristics. And

since there is the potzential for differential settlement in
nasurally cccurring materials that are ifferent, cne would
by analogy expect different and diffarential settlement
characteristics ia this particular geclegic configuraticen.

Q You used the term “"consclidaticn” in one of your
srevicus answers. Could you define the meaning of that term?

A Well, consolidation in a very, very general
terminclogy would mean the reducticn in velume of a given
7olume of soil without a change in the weight of the solid
censtisuents of that defined volume.

Q Are you familiar with what is ccmmenly referred o as
a consclidaticn tast?

A Yes.

Q Are you alsc familiar with the terminclegy, "primasy

consclidation" and "secondary consclidatien"?

ALCERSCN REFCRTING CCMPANY, INC.
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A I believe so, ves, sir.
Q Could veu define primary consclidaticn?
A Primarv consolidation is that pertion of the

eonsclidation of a scil under a given loading during which the
wazer that cccupies the veoids in that specimen of scil is at a
greater pressure than would cxisﬁ at the boundaries of that
specimen during the labcratory test.

Q Could veu alsc define seccondary censclidaction?

A Secondary consiidaticn would De that persion of the
consolidasion of that sample that weuld occur under the sane
given lcading wherein the pressure in the voids in that seil
was the same as the cressure at the boundaries of that sample.
Or a simpler way of saying it, using perhaps cther terms == I
perceive you wish me o STIP.

Q Mo, go ahead.

A Using other terms, one would say that the secondary

o TP

ser+ion of the consclidatien is that portion of the consclidation

under a constant effective stress.

Q I7 one -uns a consclidation test and plots the amount

of displacement in the sample as a Sunction ¢f the logarithm of

she =ime after a load is applied, is there any generally accepted

curve or configuration which would result?

ALCERSCON REPCRTING COMPANY. INC.
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A One can interpret the measured displacement of the

SO0 TN STREET, BW. , HEPORTENRS BUILDING, WASHINGTON, DO 200040 (204) 664 2346

lcaded peortion of the consclidometer and the time in a way that
allows cne =o determine the primary and seccondary pertions of the
consolidation curve.

Q If you weuld, could you use this sheet of pager --
before dciag that, could vou explain how cne does that.

y A The novcmcﬁt of the lcaded nortion ¢f the consclidomete:
under a constan:t lcad is interpreted as the change ia the void
ratio of the sample that is in the consclidometer.

And this void ratio that is calculated is then plotted
against the logazithm of time under this constans, andé the
characteristic shape of the e-log p curve is intersreted sc as ©2 i
distinguish between the primary consclidation porticn and the ‘
secondary consclidation gertion.

Q T think ycu maybe misunderstocd av question. The ;
question I asked was whether cr not a particular characteristic
curve ccsurs when ycu plot the displacement ia the sample versus
timne.

Mavbe your answer c¢id address that cuestion. 0Did it or

éid it not?

A It did. Mav I explain?

| Q Please do.

i ALCERSCN REPCRTING CTMPANY. INC.
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A e difference -"etween your guesticon and MY answer was
ir the conversicn of the displacement log time to a veid ratio
log time plot which is the usual mechanism for establishing the
break point tetween primary sonsolidatzion and secondary
censolidaticn.

Q s there any wav tc do the experiment without haviag
+c make the cenversicn freom veid ratio ©2 displacement or from

displacement t=o veid ratio?

(Pause)
A I suppcse one could make up his own rules and i{anterzret

= =hat way. The usual practice is to put it in terms of veid
Nesatinr-

rasio versus the log of the time such that tested procedures o
intersret the real secondary consolidation point can te applied.
I am not aware of tested procedures for zlotting dizectly ==
interpreting directly displacement log time data %o determine
srimary consclidation and secondary consclidation in per-icns
of the consclidation preocess.

Q Do vou kaew cf any procedures for measuriag strain
versus log tine?

A Well, cne would of course read the dial izéicator or

whatever vou are usiag 2 reccrd the compression of che sample.

And if you wish %o use the average shickness of that sample 2s the

ALSERSCN REPCRTING CSMPANY, INC.
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sase for your strain and assume the strain is constant tarouchout,
sne cauld interpret it in terms of strain. You can plot straia
or displacement.
It is onlv a matter cf a dimensicnless plot versus the
log of tixe.
Q Is there a correlation?
A Cne can 40 it many ways: I was just describing cthe

conventicnal interpretaticn of primary and seccncary censclidation

Q Is there a correlaticn between the strain and vel
ratio?
A Yes.
Q What is the correlation?
B I would have to work it out.
(Fause)

It turas ocut that it is a complicated, nonlinear
funceicn, but it ccuid ce werked out in :;mc. De veu wish me
to sursue this?

Q No. Perhars we can arrive at it by a different route;
instead of loocking at a laboratorv sample, if you locked at a
fiald test and measured settlement versus lcg time in a situaticn
where a prelcad had been applied to particular materials oz

purpcses of ceonsolidating it, would vou expect any pazticular --

-

ALDERSCON REPQORTING COMPANY. INC.
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strike that.
'
Let me go back to the Ddegianlng of the cguesticn. In
a situaticn where a prelcad is applied to a body of £i1]1 material
2or purpcses of econsclidating it, if veu measured the settlement
as a func=ion of the log of time in that sample or in that case

where srelcad has been applied, would vou expect anvy sarticular

characteristic plot or any characteristic curve to occur?

(Pause)
A Probably not.
Q Is your testizmeony, then, i I apply a prelcad such as

what was applied in the case of the diesel generator building and
I measure =otal settlement as a functicn of the logarithm of
time and plet che results, that there is nc predicted shape cf

the carve?

There is no particular cenfiguration which I could

redict as the final result of my glet? Is that your testimeny?
A The only way vou could expect a characteristic plot
was if vou assumed that all porticns of that fill were uncdergcin
th=e same stress ané that all ' vtions of =hat £i1l weuld respend
=5 the same stress in the same way, which weuld mean that tle
materials would have =o be uniform sand or uniform clay er

anifsrm scmething in order tc have a "characteristic lcad times

ALDERSON REPCORTING COMPANY, INC.
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settlement.”

I interpret "smaracteristic" as scmething we have seen

nefore and scmething that is commonly understccd among engineers.

Q ~ If£ I acplied my prelcad in such a way as =2 sroduce --
reach the stage of secondary consclidacion in this field test,
would a plot of settlement versus the lag of time result in a
stzaight line?

A Net unless allcother material was cf the same t/Te,
and =he reascn for shat is that in tie sezcndary consclidaticn
of saq@, it is generally scmewhat ii*farent than thae secondarv
consclidation of clavs in terms oZ the characteristic curves.

Q tet me see if I understand your answer aal make sure
veu understand the guesticn.

T am =alking about a field test such as what is
actually done ia the field in the use of prelcad for the purpcse
of sonsiidasing seils. I am limiting tle cuesticn tz fill
material that has been 2laced in an area.

I presume that by placing tle lcad on the material
vou could expect scme of the -- at least scme of the material
s consolidate. Is that a correct statemen:?

A Oh, ves, ves.

Q Now, vou nave defined primary and secondary consclidati

ALDERSCN SEPCRTING CCMPANY. INC.
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!cr'us, ané I am limiting mv guestion now t2 the stage of
secondarvy consclidaticn, when that is reached.

And my gquestion is: if you are in a stage qf
secondary consclidation with regard to field tests and veu pleot
settlemen: marked at the top of the fill material as a function
of the logarithm of time, do yecu end up with a straight lize?

(Pause)

A Ia @y cpinion you could or you could act, derending
upon the distributicn and the initial characteristics cf the £111
itsel®., Yow, if this was a normally consclidated clay all on the
same side of the A line and everv cother situaticn idealized,
I weculd answer ves.

For randem fill -- cal

it randem £ill -- I guess

that's what you would have; I don't see how cne could make
that statement cn a scientific basis.

And therefore I hesitate to -- I cannot answer ves O
your guesticn.

Q Is it your understanding of the statement I just mace
that has Seen made by Consumers Power Company's consultants
with regazd to the soil 2ills?

A T am aware that a statament similar to that kas Seen

made .  Consumers Power's ccnsultants.

ALDERSON REPCRTING COMPANY, INC.
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Q Could you make the exact statement which you feel Ras

seen made by Consumers Power Company consultants which is similar
to that?

N It is my reccllection the statement is that the
curve pertion of the locad -- rather, the displacement log time
plot approaches or locks like a straight line.

Q And is that true with =ime when the secondarv
censclidation is reached in the field test?

A I do not know, and I do not kacw for the reascns I hava
srevicusly stated, the aon-uniformity of the €ill, the differs
kinds of materials.

T+ sculd be scincidence; it could be factz. I really
den't Xacw.

Q So in cther words, what you are saving is tle cenclusio
drawn by Consumers Power Company consultants with regard tc the
lower pertion of the curve where it approaches a straight line,
shat conclusion being that in that stage of the curve you have
enterad into seccndary consclidation, is nct necessarily true,
ia your opinien?

A It may not be. It may be true. I cannot testily
eilther way.

Q 12 shat had been taken by Consumers Pcwer Company such

ALDERSON REPCORTING COMPANY. INC.
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that the straizht line sharacteristic was observed over a longer
pericd of time, which vou refer to as a cuive agproximating a
straight line, was sbserved over a longer periocd of tine, could
you then conclude ia your cpinion that seccndary consclidaticn
had een iatroduced?

A Well, I feel that my defiaicion cf seccndarv
consclidation, those conditicns would have been met without
doubt; given encugh tixe, eventually the core prassure will
completely dissipate,and sherefore vou are oy definition in
secondarv consclidation.

How much time is scmething else.

Q I =ake it, then, that it is your opinicn, the fact
shas there is no particular peiat on tis slot cf settlement
versus log time just by lockiag at tie shape c¢f the curve cne
ecould conclude that you had entered into secondary consolidation.
I3 that a correct statement of your cpiaion?

> Sased on the data I have seen, tlat would be my
cpinicn at this poiat, Yes.

Q Ia your opinion, can the straight line secticn of the
surve, the section of the curve which is approximately a straight
line == ané again I am referring ©o she settlement versus log

sime curve -- can that straight lize portion be used <o sredict

ALDERSON RESORTING CIMPANY. INC.
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future set:laments?
A In my opinion for this case, Yyes it can.
Q can that straight line pcrtion be used =2 predict

sectlemencs with a reasonable degree of assuraace in this case?
A May I consult with my atsorney?

MR, JONES: Do yeu have any objecticn?

MR. BRUNNER: Ne.

(Discussion off the reccrd)

TET WITMESS: Can I have the guesticn reread, slease?

MR. 3RUNNER: Yes. Can you reread the guesticn?

THE REPORTER: "Can that straight line por=ion be used
t2 predict settlements with a reascnable degrese of assurance in
this case?”

TEE WITNESS: On advice of .ounsel, I would like o
sut a framewcrk around 3y answer since I cannot reply yes cr no
to this gquestion.

>

The reason . cannot reply yes or nc is because tle
shrase "reascnable degree of assurance” in this case enccmpasses
many other disciplines than just nine. One must ask himsell:
"agsurasce of what?" That has nct vet been defined. What is

veascnable has alsc not been defined, to my understanding by our

ewn Commissicn.

ALCERSCON REPCRTING COMPANY, INC.
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I will give you my epinicn £ar what it is worsh, that
she sertion of the curve that nas been determined at this zoiat
aprears to De a straight line, but it is a very, very shore
straight line cn the log tine 2lot.

I guess I would have ©2 resgond that at this peint
I cannot agree that there is a reascnable degree oI assurance
provided by that shore straight line %o cover all of =he variables
iavelved in this case.

3Y MR. BRUNNER:

Q What == how much longer would the $lot have o se fcr
vou to conclude that shere was a ceascnable degree cI assurance?

A The uncontestable length of time necessary o have
reached sacondary consolidation in all of the types e materials
under the diesel generatzcor building would “ave %2 be tased on
conservative assumpticns. Such assumptions might be samples
of the fattest clay cbtainable under that building; permeability--
permeabilicy characteristics: drainage paths; tines oz
reachiag seccndary consclidation.

3ased cn the cha:lctn:istiés of that clav, if it was
demenstrated that the lcad was cn leong encugh €O édrain even that
sersion of the f£ill, to me that would be an airtight case for

secsndarvy consclidaticon. Those assumpticns ares very, very

ALDERSCN REPCRTING COMPANY, INC.
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restrictive, but I could answer vour guesticn ves if that was
in fact the case.
Q Could anv of the -=- strike that.

Zow could any of the conditicns veou siust menticned

he determined for the f£ill under the diesel generater >uilding at

the Midland site as it presently exists?

A Well, you already have a number of samples from the
diesel generator area; shysical characteristics; Dermeability;
sime for 30 to 30 percent ceonsclidation can se determined for
thcse materials.

Ané the time necessarvy to consclidate the 2111,
30 percent cor whatever, is a straightforward calculazion.

Q Are you taking iato account in that answer the xnown
heterogeneity of the scils under the diesel censmaccr building at
the Midland site?

A No, sir.

Q Dees the kncwn hetercgeneity of the scil under the
diesel generator building at the Midland site change veour
previous answer with regard to hew it could De determined for
sure whether or not the soils are in secondarvy consclidaticn?

A The known hetercgeneity of the fill soils certainly

nakes the assumption of a uniferm Zill compesed of the fattest

ALDERSON REFORTING COMPANY. INC.
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cbtainable clavs, a very conservative assumection.

3ut hetercgeneisy in itself,which cne might say Jeans
we reallv are not sure what we have, except ehis is a lot of stull
shere, makes it difficult to guantify the contribution of the
Jetercgeneity to the ccnsoiida:ion process ia any kind of raticnal
way.

Q My gquesticn was directed to whether or not given
pasarials whish have been used fcr £ill under tle diesel cenerator
suilding and g¢given your previous answer with regard toc what
samples have to be locked at in arder to determine if vou are
az secsndarv consolidation in that £ill: =y question is: given
shcge =we factors, can veu in fact go through the Process which
veu have descrised in order to determine that you l:; in fact
in seccondary consolidation?

A I did not fallow t=he line of reascning. Could veu
regeat i: or perhaps rephrase it tc help me, please?

Q I believe vour previcus answer was that vou scok
samples at the site of he fattest clays ané if the lcad was
slaced on long encugh %o draia those fattest clays, then ycu
would feel a high degree cf assurance that secondary consclidatic
aaé been reached.

Is that a correct statement?

ALDERSCN REPORTING COMPANY. INC,
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A T™hHat is correce.

Q What I am saving is: ia vour opinion, given tle
xnoewn hetercgeneity of the soil uncder the diesel generater
building, would it be == isa't it a fact that the samnles vou
would take =-- strike the question.

Lat's go back to the begianing. You probably have
forgotten.

A T was following it very carefully. I understoed it the
seccnd time, I believe.

Q Weuldn't you agree that the hetercgeneity of the
£ill under the diesel generator building affects ycur ability o
extract or cbtain representative samples?

A Yes.

Q If vou had a zixture of clavy and sandy soils, which I
believe are at least two or the components of the Midland f£ill,
clavs, and I believe the cther one You mentioned was concrete Cr
ccbbles --

A I believe materials cof that nature have been found.

Q Isn't it a fact that given those mater:als in a field
test prelcad, the clay will dominante the final result from a
settlement standpoint?

A Yes.

ALDERSCN REPCRTING COMPANY, INC.
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p s that why you oelieve it is necessary o cbtain a

sample of the fattest clay ia order to sredict whetlher or not
vou are at secondary consclidatiocn, what yeu refer to as the
factest clay?

A The fattest clav or that with lowest sermeabiliT
would be the material that would control the length cf tile
necessary %o cbtain secondary consolidatica. I do not kancw that
any sampling weuld Se necessary.

You have already 2ug a lot of test Sits In tlat area.
You already know vervy well the range of materials that are
sresent.

Q What is the expec=ed shape of tlhe settlament versus
log tine for clay?

A Well, the secondarv consolidaticn of clay materials
eventually approaches a straight line for a porticn of its id
ratic log time curve.

The eventual tail end, it departs frcm that straight
line. It has been cbhbserved %o depart from a straight line, hope-
%1lly on the conservative sice.

Q I believe my question went to settlement versus log
time. I think you have answered it bv gualifving it and changixng

it to veid ratio versus log time. Could vou answer the Juesticn

ALDERSON REPCRTING COMPANY, INC.
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with regard t. settlement versus l1o0¢ tine?
A Settlement log time behavicr of the clay weuld

eventually approach the same charactaristic shape for the clay.
3v "characteristic shape” I mean acw an essentially straight line
porticn at the end of consclidation tine.

Q What is the overall shape of that curve? Ycu can use
shis sheet of paper and draw it if you like.

MR. JCNES: Can vou mark this scmehcw and put it on
the record?

MR. 3RUNNER: Yes.

(Pause)

"HE WITNESS: You have a shape scdething like that.

(Indicating)

MR. JONES: Go ahead ané ncte on the bottem just what
ne is drawing so we can show what it is.

MR, BRUNNER: You just handed me a piece of paper
which I am going to mark as Consumers Power Company Exiibis
Yumber 2 - Seller Depcsition. It is dated 10/9/80.

(The above-menticned document
was marked Consumers Power
Company's Exhibit Neo. 2 - Heller

Depesition for ideatificatican.)

ALCERSCN REFPORTING COMPANY, INC.
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3Y MR. 3RUNNER:
! Q On this drawing you have indicated the herizontal
axis log time and on the vertical axis settament under censtant
lcad, uniforam clay.
Is that a correct statement?

A Yes. That is where I think it weuld go.

P T S———————

Q This is what ;n your opinion is a typical -- this in

vour cpinicn is a plet of a typical uniform clay uncder the

SR —

constant load.
A Similar to that.
Q Now, veu have on the vertical axis plottid what locks

‘

like a line that is gradually going up as you go to the right.

e ——————

Is the way vou have plotted this showing the total amount of

settlement as a fanction of time?

! Ry Yes.
{ Q A function of log of the time, rather?
A Yes.
} Q Are vou familiar with Casagrande's theory with regard

to primary and secondary censclidatien?
A Probably I have read it sometime or other. I am not
sure I could give you the statsment of that thecry. I probably

' couldn's.

: ALDERSON REPORTING COMPANY. INC.
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Q Do you recall C: :=ande's method for determining the

point at which you have e=n<

A From that partic
Q Proem a plot siz=: .=

A Ne,

or settlement log tine.

Q Earlier you sai:
generator building area, -4,

large number of samples wi.

a correct statement?

I do not cec

-2 upon seccndary consclidation?

1= plow?
to this, ves.
: his construction for displacement

~at with regard to the diesel
mers Power Company already has a

. mave already seen taken. Is that

A I think they hac :cme test bits under there and =cck
scme materials ocut for clzc .Zfication and whataet.
Q Ia your cpinic= -s the datz which Consumers Power

Company already has suffic

whether or nct secondary ¢

A I am not sure v

had two test bits, and the
consistencies in that bis
I guess I woul.:l

ran cutside of the ranges
Q Referring aga..

sime, which is contained .

ALCERSC -

== &0, if analyzed, to determine
sslidation has been reached?
_=ar that is the case. I beliave they

-a2n into a wide variaety of clay

+» surprised if the rest of the fill
.z they had uncovered. It could Be.

2 your plot of settlement versus log

- Zxmibmis Ne. 2, ia vour opinien, would

“EPCRTING COMPANY. INC.
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a plot of sectlement versus log time Zfor the diesel generator
building foundation differ in any substantial way frcm the dlot
which you have shown here in Exhidit 2?7

A I do neot have a sufficient background to answer that
guestion because I have not locked at the kinds of materials
discovered at depth under that buildinag.

Q If vou assume that the fill material under the diesel
generatcr building consiscts of zlay with low plasticity sands
and some ccbbles and concrate, then in your opinion, weuld the
chserved behavicr of the diesel generator suilding fcundation
under prelcad differ substantially from the plot which ycu have
exhibised here in Consumers Power Companv's Exhibit Ne. 2?

(Pause)

. Probably nct in a substantial manner in terms of the
shape of the curve.

Q T would like %o have you take a look at a document
which I am marking as Consumers Power Company's Ixhibic Yo. 3 -
Heller Deposition, dated 10/9/80.

(*he above-mentioned document
was marked Consumers 2ower
Company's EIxhibit ¥eo. ] - Heller

Deposition for identification.)

ALDERSON REPCRTING COMPANY. INC.
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3Y MR. SRUNNER:

Q Ia particular I would like you to take a lcok at
figure three cf that document which is entitled "Discussicn of
the Applicant's Positicn con the Need for Adéiticnal Borings Zor
Midland Plant, Units 1 and 2, Consumers Power Company, Docket
Numbers 50-229 and 50-330," dJdated September 14, 1980.

1% you lock at figure three of that document, could
vou %ell me basically what that figure purperts <o te?

(Counsel handing decument to witness)

(Witness reviewing document)

A The figure puipor:s to ke a plet of measured and
sredicted settlement versus a log of ﬁimc. Thers are scme
antaticns on the figure that indicate that the permanent marker
could not se menitcred from March of 1379 to September of 1379
due tc emplacement cf surcharge,and temporary maskers were used

at ancther elevaticn during this pericd.

Q Does the plot indicate which settlement nmarker is Del
izplied?
A It indicates tha+t the data is based on a temporary

marker from the settlement of the zerc until rcughly 180 or se
days later.

Then there is data based on the permanent marker up

ALCERSON REPCRTING COMPANY, INC.
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to and includiang June 12, 19580.

Q Could I see the document a seccond?

(Pause)

Locking at the plot, can you determine how much the
marker, the settlement marker being 2lotted settled between
9/14/79 and 6/12/30, assuming the plot has correct data on it.

B According to this plot, the permanent marker did not
mcve from the pericd September 14':0 June 12, 1980, ¢o the
resolution of this olcot; one would say it did not move.

Q Locking again at the plct, again assuming that the
data his been plotted correctly and accurately, can you observe
anything with regard %o the rate ¢of settlement or change in =i
rate of settlement which occurred at approximately the %0tk
day into the plot on the time scale?

A According to this plet, roughly the 90th day it appears
that the rate of settlement changed quite dramatically. I cannct
see the data points sc it is difficult to say whether that weculd
have been a curve cr whether they are two straight lines.

Q Acain locking at this plot,which is contained ia figure
three of Exhibit No. 3, if you lock at the portion of the curve
which has Deen plcotted between that day that you just iadicated

when there was a dramatic chance in the settlement rate nc=ed on

ALCERSCN REPORTING COMPANY, INC,
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the plot and 8/153/79, whi=h is noted on the plot as tne date
of surcharge remcval, could you characterize the shape of th
curve between those two points?

A well, it locks like a stair step to me; érom the 90%th
day on out to August 13, there are a number of straight line
portioni thraugh which either a line could be interpclated or an
average line could be == probably be drawn.

One could also, I suprose, plot a cﬁ:vc carcugh those
soints if he sco desired. There is socme slight curvature to that

line. It agrears to De approachinag a straight line, hcwever.

Indicating)
Q Are you familiar with optical surveving techaigques?
A Yes, sir.
Q Is it consistent with vour understanding cZ those

technigues that when used to monitor settlement you cbtain the
stair step pattern to which you referred when characterizing tle
2lot between the 90th day and 8/15/79?

- T am not familiar wish the physics of cptical surveving
snar would indicate an expectatiocn fsr a s=air step Plot; 20,
sirz.

Q fs it true that the resoluticn of optical surveving

devices can cause or could cause a stair step shaped plot?

ALDERSON REPCRTING COMPANY, INC.
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——— = Sure, it could happen.
(Pause)
MR. ZAMARIN: Shall we take about five miautes?
(Recess)
3Y MR. BRUNNER:
Q Taking a last lock, hopefully a last lock at figure
shree =2 Consumers Power Company Exhibit Ne. 3, which, ag

grevicusly described, is a s2lot of settlement in inches versus

it it il e vt et ess e s o i Bt

«ime counted in days plotted cn a logarithmic scale of what

surper<s to be a settlement marker or settlement markers at a

|
|
l
sarticular locaticn in the diesel generator building area, Midl{
Plant site, if you lcok at that plot, and again assuming the i
date that appears on it is reported accurately ¢n the 3lot,

can -- d¢ you have any cpinicn as to whether or not that plot !
can be used %o predict future settlerent at the location which

| is plctted therson?

A Well, vou use the best information ycu have, and thi

is =he best informaticn yeou have. So cne would therelore use

S00 TP STHEETY, 8W., REFORTERS BUILIING, WABHINGTON, D G 20020 (203) 664 2116

=hat =c make an estimate of the settlement that is likely %o
cecur in the Zuture.

Q What is your estimate of that settlement which is

e i il ol bt

’ - . -
5 i likely to occur ia the future?
.

' ALDERSCN REPCRTING COMPANY, INC.
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— A I personally do not have enough information to make

a guess or have an opinion on what that fueture settlement would De

Q What other infeormaticn would you need?
(Pause)
A Well, we talked at cne time about hew long the line

would have to be with respect t2 leg time in order £o arzive at
an extrapclaticn of that line for an upper bcund settlement

estimate.

ol ~asll

Certainly, that would be helpful, =o have a data Dase
2oy the extrapolaticn of that line %o a later point in time. I

am not prepared at this time to say what complete informaticn

would be necessary to make that predicticn.

I would think, as a minimum, at least cne other

cenfirmatory approcach would be prudent €2 gain confidence in the
extrapclation procecdures based on these data.

Q What is a piezometer?

A A piezometer i3 a device thac is inicztod ianto the

ground that is free %o communicate wita the groundwater Zor

A00 TrH BVHEET, BW. | HEFORTENY DUILDING, WABIHINGTON, DG 20000 (A02) 663 2018

the purpose of measuring the pressure of the grouncwater at a

i o i i, ol B, I e e .

particular point.

Q 3y using piezcmeters in connection with the prelcad

srogram -- strike that.

; ALDERSON REPORTING COMPANY. INC.
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If piezometers were installed in an-area where the
srelcad program was instituted, would vou expect any particular
behavior of the piezometer indicative of the fact that you had
entered into secondary consclidaticn?

A If che piezometer was sufficiently sensitive to
detect pressure changes, cne would expect the piezometer at the
sime of secocndarv consclidaticn to reccrd a constant pressure
versus time.

Q What sort of behavior would vou expect frcm a
piezcmeter during the phase of primary consclidation?

A One would expect the pressure reccorded by a sutficicnt@
sensitive piezometer that in fact measured the core water
pressure tc record a pressure higher tian that tlat one would
exsect due =5 the static groundwater table elevaticn.

Q Do you know whether or not Consumers Pcwer Company

installed piezcmeters in the area of its diesel generater

building?

Y I believe that they did.

Q Ané have thev provided data Ifrom those iezometers 2
she NRC in connection with their application?

A I believe so, ves, sir.

Q Have you reviewed that piezcmeter daca?

ALDERSCON REPORTING COMPANY. INC.



.
o

g : - - ___..-._' - ,j’ ‘: i' l—-—-————'» g — ".u-’(?s‘& 'J:"; _"’f""-tuﬁ.,?."v-.*‘:d’m’: - r_';"t.?ri‘; fers e ;
B . danas s R N T et (T #—f"f- RIS ARt
e ", - . TR . TR N R ol
A ! > 3 - P > L
o i _ rea 87
N » 1 V Sidie 5
3 LY RS p— - --J
v — K
a - -
e A No, sir, I have not.
Q De veu kncw iZ anycne in your secticn has raviewed that

piezcmeter data?

e —— i A ————— —

A : understand that Mr. Xane has reviewed that data.

Q Do vyou knew or have you neard of one DOr. R. 3. Peck?

A Yes, sir, I have.

Q Is Dr. Peck a recognized autherisy in soils engiaoo:inqﬁ
i - Yes, sir, he is. i
i Q In fact, is he nct an internaticnally kacwn,
!

recognized authority in soils engineering?
Se is one of the internmatiocnally recognized authcrities
De veou kncw cne Dr. A. J. Hendren, Jr?

Yes, sir, I do.

0o » ©O ¥

Is he, oo, reccgnized as an authcrity in the area of

scils engineering?

Y.. -
De you knew or have vou neard of Dr. M. T. Davissen?

Yes, sir, I have.

SO0 TN STHEET, 8W | HEFONTENY BULDING, WASHINGTON, b G J0A L (B02) BRI LG

A
Q
A
Q And is he a recognized autheorzity in the field of

scils encineering?

: A Yes.

Q 1s he alsc a recognized authorisy ia the area 0f ziles

ALCERSON REPCRTING COMPANY. INC. -
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and caissons?
A Yes.
Q Are you familiar with the document which has been

marked as Consumers Power Company Exhibit No. 3 and is entitled,

"Discussicn of the Applicant's Position of the Need for Additional

3corings"?

A T have leafed thrcugh is. I have act read it in
detail.

Q On page § of the document there is a section that is

entitled, "Searing Capacity." Have you read that secticn in

detail?
A ¥o, sir, I have not read it in detail.
Q Have you read it with enough detail tc express an

spinion as to the correctiess of the analysis that is provided in
that secticn?

A The analysis appears to be the same as that presented
on Septamber -- August 29 at Midland, Michigan. Ané I did net
read it because of the similarity between this information and
that which was presented at that meeting. It appeared to be
corsect .

Q The analysis ia this secticn is entitled, "Searing

Capacity.” In view of ycour conclusion as to tie apparent

ALDERSCON REPCRTING COMPANY, INC.
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correctaess o7 the analvsis, do vou have an opinicn as o whetml
or not Consumers Pcwer Company has demcnstrated adeguate
acceptabilisy of its Class 1 structures at tle Midland site
from t2e standpoint of bearing capacitv?

A Again, I will have =2 qualify my answer; I 2o agree
that the methed of analysis appears to De corTect as presented
in this exhibit.

I do not agree that it has been demconstrated that =
appropriate parameters for insertion iato that methed cf analys
has been determined and demonstrated.

Q 12 you need to, you may refer to that section for my

nex: Guestion. My next guestion concerns which sarametars
you feel have not bSeen applied correctly or used correctly in
bearing capacity analysis so as to limit your ability to fiad

adequate assurance from a bearing capacity standpeiat.

A The variable C, the variable Np, and 2cssilly the
variable Ng.

Q Weuld you explain why you have a problem with varial
c? ‘

A Variable € is an indicatiocn of the strength anlunod

|

for %the scils beneath the footing of the diesel Feneratcr

suilding. To my kncwledge, no strength test of an appropriacte

ALSERSON REPQRTING COMPANY, INC,
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nature to define "C" has been determined for tle materials beneatlh
the footings of the diesel generator building. Ye and Nq ==

Q txcuse me. Before vou go on, what is your understandin
of the way Consumers Power Company cbtained its value for C for
use ia that analysis?

A Okay. I have tbeen told by nembers of my staff and
by ocur censultants that the materials :tested =o obtain these
parameters were cbtained not f=am beneath the diesel jenerator
building, bSut frem a porticn of the randem £ill in the area of
the borated water tanks.

Q Is it tzue that ~=

A And that the driviag resistance characteristics Sor
ehat fill were also interpclated from the area of the bcrated
water tanks to the material beneath the footings of the dioq-l
senerator building.

I have not confirmed this on a perscnal basis, but

that is my reascn for stating that the analysis method appears

correct, but thy iaput parameters appear to Se questicnable.

Q Do you have the same problem with Ne and 307

A Yes.

Q Co you have any other problems with regarid to these
parameters?

ALDERSCN REPORTING COMPANY, INC.
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' a None that have been brought %o my attention.
|
(Pause)
Q On page 7 of this Exhibit No. 3, about half way

through the page it states, and I am guoting: "The drain

angle of bearing resistance is known to be primarily a function
cf the plasticity characteristics of the soil. And as the
slasticity of the sample tested is within the range fcund teneath
the diesel generatcr building, these tests are representative,
and testing of samples below the diesel generator building would
act result in gignificantly different design values.”

Do you agree or disagree with that opinion?

A I weuld have to disagree.
Q On what. basis?
A On the basis of some of the repcrted strengths that

were cbtain in the test bit in the diesel generator building
area.

Q Is there any ccher basis for your disagreement with
the conclusicn or cpinicn expressed?

A The £ill is known to be highly non-hcmogenetic. I am
unable to conclude that there are not soils of similar strengths
teneath the diesel generatcr building that were discovered in the

test bit. Certainly, these soils are variable. And whetler one

ALCERSON REPCRTING COMPANY, INC.
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is justified in averaging those conditions is to me Juesticnable.
Q Sas Joe Xane ever expressed to veu his opinicn
concerr‘nag whether or not there is a bearing capacity prcolem

it the Midland diesel generaccr building?

A He las.
Q And what was his cpinicn, as expressed to you?
A T believe he said =hat he did not have a prcblem with

the bearing capacity.

Q Is it a normal practice in design and coastructicn %0
cake shear strength and -- shear strength tests and blow ccunts
under each and every fcoting of all structures in a nuclears
preject?

RY Ne, it is nct required by any regulatory guide that
we have available to us at this time,

Q Is it the ncrmal practice of the NRC to require
shear strength and blow count tests under each and every ZIoctin
of buildings which are founcded cn glacial till material when
considering an applicaticn for an opc:ttinq license cr
censtruction permit?

Ry Yot for footings, no.

Q Is it not alsc true that glacial till typically exhibis

a fairly sreoad variability in scil sroperties?

ALDERSCON REPCRTING COMPANY, INC,




A00 TTH STHEET, 5W. , BEFOITERS BUILIING, WASHINGTON, 1 C 20030 (203) 664 PRI

.
— — N~ - -
My - e e ———_ " TR g P T i s P 2
) T L N i 5 T Dasdve
ety T——— e et bl T3 S : .i';-: =i pp A Ay
il ; - e 5 S A i oo o P o PR T o aed 2L
A -4 a SO . & . y
g > L
- & X 33

It definitely can.

Have vou reviéwed a Consumers Pcwer Company prediction

NP -

for settlement which is likely to occur as a direct result of
the proposed dewatering system that they have at the site?
A

No, sizr, I have nct.

Q De yocu have an opinicn as to the necessity of taking
additicnal borings'in the area of the diesel generator building
in order %o demcnstrate adequate scil properties? Such

adédisicnal borings have been reguestad by the NRC.

A Yes, I have an opinicen.
’ Q What is vour opinion?
] A T believe it would be highly prudent to do so.
j
} Q Would it be necessarv, in vour judgment, t2 take

these additicnal borings in order to demenstrate adeguate
acceptability of the soils belcw the diesel generator buildiag?
A It seems %2 me this would be the mcst econcmical

way of doiag it. There are probably other approaches to

cbtaining the necessary information that could be utilized, all
of which would probably be more expensive than the sampling and
testing program requested by the staff,

Q Cencerning your conclusicon on bearing capacicty which

PR S S S

was adéressed on page 7 of Exhibit No. 3, are you aware that in

ALDERSON REPORTING COMPANY, INC.
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this analysis the factor C with a bar over it was taken as zero
ané +he factor C was based on samples of lowest density?

A I believe that Professcor Heandron so stated ia his
sresentation at the meeting on August 29.

Q Does =hat change your ccnclusion at all with regarxd
bearing capacity?

A No, because the investigation was dcne on materials
that appear =0 be the best materials in the entire £i1l, those 1
the area of the borated water tank. And I am not at all convis ﬁ
that they are representative cf the material here.

Q You stated that the samples upon which this analysis
was based were taken at the borated water storage tank? i

A I believe that is correct.

Q If you assumed the samples were taken at the bcratcdi
water storage tank, the condensate tank, and the Unic 1
transformer, would that change your cpinicn at all?

A I am not familiar with the conditions at those areas,
so I dc nct have an opinien.

Q Do you agree that the drain angle of fricticn o
a soil is a function of plasticity and not of density?

(Pause)

A I would agree for a static test those <o seem 0 De

ALDERSCN REPORTING CCMPANY. INC,
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correct corrilations.

Q Have you reviewed the Consumers Power Company prepesed
€ix in the tank farm ax-

B Mo, I have not.

Q HSave you reviewed Cousumers propcsed fix in the area of
the service water pump structure, the part of it that is founded
on £4l11?

A I have not reviewed the latest submittals. I am
aware of the general scheme for bSoth the service pump house and

the borated water storage tank, but I have not gone into a detalle

review at all.
(Discussicn cff the record)
MR. SRUNNER: BSack on the reccrd.
3Y MR. BRUNNER:

Q What is your understanding of the applicant's ==
Consumers Pcwer Company's proposed fix with regard to the service
water pump structure?

A I understand they are going to drive scme 2iling on
the cantilever side of the pump structure and to attach these
piles to the pump structure with scme bolts.

Q In the NRC's latest raquest for borings, did cthey

request a boring in the area of the sarvice witoz Fump structure,

ALCERSCON REPCRTING COMPANY, INC,
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tc vour kacwledge?
A Yes, sir. I am pretty sure they d&id; they should
have.
Q I am going to hand you a document which T am markiag

as Consumers Sower Company's EZxhibit Ne. 4 - Heller Depcosition.
I+t is dated 10/9/80. It is a document which purports to Se a
letter %o Mr. J. W. Cock, Consumers Power Cempany, frem A.
Schwencer, acting chief, licensing wranch number three, Division
af Licensing, dated June 30, 1980, along with an attached service
or ==, list, and an enclosure cne consisting of three pages,
figure 317-1 and figure 37-2, each consisting of one page.
(The above-mentioned document
was marked Consumers Power
Company's Exhibit No. 4 - Heller
Deposition for identification.)
3Y MR. BRUNNER:

o] Locking at this Exhibit No. 4 at the page tnhat is
marked table 37-1, could you tell me for certain the NRC has
requested boring in the area of the service water pump stucture?

(Counsel handing document to witness)
A the lefthand column of table 37-1 on the third entIy

under location indicates service water ump structure ané

ALDERSCN REPCRTING COMPANY, INC.
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retaining walls.

Q Can you tell from that how many borings have been
requested?

A I believe cne boring has been requested.

Q And would that be in the area of the service water

pump structure or ia the area of the retaining wall adjacent to
the service water pump structure?
N I would have tc lock at the plot plan to make surs:

they are not terribly far apart.

Q Is there a plot plan attached to that exhibie?
A I believe so.
Q Go ahead and lock at is.

(Witness reviewing document)
D¢ you have an answer?
A I would like to correct that. The table 37-1
indicates cne boring at the service water pump structure and
two borings at the retaining walls. The plot plan shows CCE
boring 16 relating to the service water pump structure,and for
the two borings related tc retaining walls, COE 15 and COE 14
would locate those twe exploration points.
Q Are you aware of the reason why the staff has rescuested

a boring at location COE 16?

ALDERSON REPCRTING COMPANY. INC. -
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A Yes.

ol What is that reascn?

A The reason is stated in column five of table 37-1 and
would be used for confirmation of pile foundaticn design
feasibility for vertical and lateral lcading.

Q Are any samples requested to be taken in connection
with that boring? '

A Yes.

Q Weuld thcse samples be in the fill material, in the
glacial =ill, or both?

A I believe the intention is for both materials to de
evaluated.

Q Why is it necessary to take a sample in the glacial
till material?

s To determine the properties of the glacial =ill that

will assure expected support for the undarpinnings of the pump
housae.

Q Are you familiar with any of the borings that were
taken by Dames & Moore in the glacial till at the Midland site?

A Ne, I am not.

Q I take it, then, vou are also not familiar with the

locasion of the bSorings that were taken by Dames & Mccre in the

ALDERSCN REPORTING COMPANY, INC.
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glacial till?
A I have not checked those locaticns, 2O, sirz.
Q Did vou review this request for additional beorings

before it was submitted to Consumers Power Ccmpany?

A Yes, sir.

Q And did you concur with all of the bering locaticns
which have been requested?

A Yes, I d&id.

Q Did veu originate the idea that Consumers should have
ts =ake extra borings at the Midland site, or was that originated

by scmecne else?

. I+ was originated by scmecne else.
Q Who was that person?
LY I am act sure who that persen or group of persons was

who made that determination. I am fairly cerzaialy it came from
cur consultants. ¢
Q New, again, locking at table 37-1 of Exhibit No. 4,

has the staff requested any borings in the area of cthe auxiliary

building?
A Yes, they have.
Q Are those bSoriags in the area of the electrical

senetration part of the auxiliarzy building?

ALDERSON REPCRTING CSMPANY. INC,
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A T.evy are very close to the electrical penetraticn areas
of the auxiliary building.

Q Do you know what Consumers propesed fix is with regard
s the elactrical penetraticn area?

A As I recall, the propeosed fix was a fill concrete
under that particular part of the structure.

< Have you reviewed Consumers Power Ceompany's submitted

informatisn with regard to the electrical penetration area of
the auxiliary building?

A I have not reviewed it. I have been briefed on the
concept that is to be used. As I recall, the ill cencrate was
to be used beneath the small portion of the auxiliary building.
The caisscns were to be used to support the mainportion of
the building that required remedial support.

Q De you have any objections to the basic concept which
the applicant has proposed in those twe areas that you have

just mentiocned?

A Yes, in one area.
Q Which cne is that?
A The portion of the auxiliary building that is %0 De

suppor<ed on caissons.

o] What is yeur cbjection?

ALDERSON REPORTING COMPANY. INC.
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— | A The cbjection is basic ia that the structure will net
be supported in the manner for which it was designed, and =
conseguences of that are likely to be iadeterminant with or

; without analysis.

| Q What is the difference between what Consumers Has
sresently propesed and the way the structure was designed which

creates a problem in your mind?

A The assumptions for the support conditicns made Zor

P S

a spread footing or for the mat foundation are different than :the
suvcort conditions and lcads that would bSe impcsed on this
sresently existing foundation by the placement cf caissons Deneath
enly a porticn of the foundation.

Q Is your problem with the loads which will be intrecduced
%o the structure by the caisson itsell?

A Yes.

Q Do you have any other problems, or is that an accurate
statement of your entire problem?

! A Well, thevy are all factors that come into play when

00 TEI STHEET, 5W | MEFOITERS BUTLDING, WASHINGIYON, DG 20020 (204) 661 20146

‘ vou sSupport a stIucture in a manner differently than that for
which it was designed, including its respense to dynamic loads,
wind loads, or any other combination of loading that the stIructure

was expected to resist and perfomm sagis!tcts:ily.

ALDERSON REPORTING COMPANY. INC.



00 TEM STHEEY, W, HEPOITENS BUTLDING, WABIINGEON, 10C 20031 (301) b0 208

In all cases, the changed conditions. at the fcundaticn
level wouléd have scme influence, and I cannot address how much or
the consecuences of that, but certainly the conditions are
different and would impose different stresses and strains on thac
structure.

Q Are you familiar with Consumers Power Company's
propesed fix with regard to the underground diesel tanks?

A As I recall, ia response to Questioning cn the diesel
generator tanks, fuel tanks, was that there was no planned
remedial acticn in this area.

Q It is my understanding the diesel fuel tanks were
loaded by filling them up with water. Settlement was then cbservec
follewing that; is that consistent with your understanding?

A I believe that is correct.

Q 0id vou cbserve the cettlement data that was cbtained
during that process, during that stage when the tanks were filled
up with water’

A No, I did net.

Q Referrzing again to Exhibit YNo. 4, figurs 37-2, I
believe vou earlier stated that there are two retaining walls

shewn in this figure.

Are both of these retaining walls Class 1 structures?

ALDERSON REPCRTING COMPANY. INC.

B r o T LRl L e i ke s L S e e e T g e e A e s e BRI



“ty

206 TVH STHEET, SW. |, NEPOIRTERS BUILIING, WASHINGTON, DG 20031 (J0d) Bid 200b

- g i MM&Q*@ S -
P - s «f\‘&«o s ‘...4 ?.’{3_‘ ————rs Sl P
1 & . . u . -

' & - - _"_-
1 o o 103
- - i »
A s W e . - -
& -
A Thevy are both related o the safety of the plant and

i et i e il e o ot =4

P va— D

PR SR———

iss ability %o provide for the safe shutdown of that plant T do
not kacw whether they have been classified bv Consumers Power
as °"Class 1 structures.”

Q Locking in par=i iecular at the retaining wall which is
in the area of boring designated COE 14, can you explaina why,
in your opiaicn, that retaining wall is related ©o the safety
cf the planz?

RN Our reviewers have brought it to @ attention and the
atsention of others,that that particular wall retains £ill scil
ints which the diesel generator fuel storage tanks have been
buried alcng with the asscciated lines for moving that fuel to the
diesel motors themselves. '

Our reviewers have peinted out that should that wall
move and the fill with it and the tanks with the Iill, that the
suel lines could be disrupted such that fuel ecould ne longer reach
the diesel generateor building.

I+ beccmes resascnable, then, to provide scme measure
of assurance that the retaianing wall adjacent =0 boring 14 has a
sufficient degree of reliability to prevent such an occurrence.

Q When you refer to "our reviewers, " what particular

iadividuals are vou referring to?

ALDERSCON REPCRTING COMPANY. INC.
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A I was refercing =0 our Corps of :‘..aqiiuc: Consulzants
who are presently staticned ina Detroit, Michigaa.
Q Do vou know which particular individuals amongst che
Corss of Ingineer consultants have that opiaion?
A I cannnt identifvy the individual because there is a

team of reviewers who are cocperating in this review, both in
a sarallel and in a line of command nature.

Q Locking at the retaining wall adjacent to the bering
lacation designated COE 13, have vou reviewed Consumers Power

Company's submitted data with regard to that location?

A Yo, siz, I have not.

Q De you know whether or nct your consultants have done
so?

A I cannot make a positive statement. I am assuming

that they have reviewed the latest submittals on that parsticular
retaining wall.

Q Do you know what the staff's pesition is with regard
o the adequacy of the materials in that retaining wall?

A I do not believe a conclusion has been reached in the
review process with respect to that retaining wall nearest to COE
15. T believe it is still in a review mode.

Q Why did the st1ff retain the services of the Corps of

ALCERSCN REPCRTING COMPANY, INC,
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Ingineers as a consultant on tiis reviaw?

A We retained them because we realized that the scope
of the review and the time and the resources necsessary =0
successfully conclude this review would be far bevend that thag
is usual for an OL review in the geotechnical area. Anéd the
s=af? would not be able %o handle it in a timely or sufficiently
detailed manner.

Q When 4id the staff retain the services of the Corps
¢f Engineers as a cecnsultane?

A For the BSailly project we requested thelir assistance

R T P ——————

ia the fall of 1979.
Q What about for the Midland project?
- For the Midland project we requestaed their services

iz the fall of 1979.

Q You stated earlier that you persconally were aware of
the existence of the problem with soils at the Midland site in
fall of 1978. 1Isa't that true?

A That is correcet.

206 TN STREEY, SW , HEPORTESS BULDING, WASIINGTON, B 2021 (20d) BHE 2D
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Q Why did you wait for what locks liea period of a year

sefore retaining consultants to help with the review on this

srsblem?

i RY Duriag this time period I apprcached individuals in

ALDERSON REPORTING COMPANY. INC.



| whem I had confidence with this problem, cutliaing she scope of
the groblem, and was unsuccessful in obtaining their services, |
Secause I was unsuccessful a number of months of
| delav occcurred befcre I eould == we coculd engage persons t2
under<ake this review.
Q What perscns did you attempt £0 == rather, what
perscns 4id you contact with regard t=o obtaining chelir services

in this review?

— i ————— - —

A f contacted Mr. Larcy Mac Inear at the Waterwavs
Ixperiment Station in Vicksburg, Mississippi and requested that

“e alsc suppleament his resources with an overseeing consultant

s — e ————————

by the name of Stanley Johasen.

Q when 4id you contact Mr. Maclnear?
A t contacted him in the spring of 1379,
1 (Pause)

| ? believe I have answered your question.
Q What about Mr. Jchasen? W.an did you soantacs hin, 42

yeu contacted him perscnally.

200 TUN STREET, 5W. | NEPORTERS BUILIMNG, WASIINGTON, 10 20030 (J02) 661 330
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- At about the same time or a couple of weeks earller.
Q Are these persons members of the NRC stalfy

A No, they are not.

Q Was there anyone in your section, other than yoursel?,

‘ ! ALSERSON REPORTING COMPANY, INC.
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Jho was reviewing this problem:

namelyv, the Midland sofils problem

A Yes, there was.

Q And that persen, I take iz, is Mr., Kane?

A ¥o, sir. That person was Mr. Dan Gillen.

Q When d4id Mr. Gillen start his review efforsas?

B Very shortly after information became available from
our I

)

& L office and from Consumers Power.

Was anyone else in your section assigned to review

she Midland scils problem at that time?

A Ne, sir.

Q When did Mr. Kane stars working on that problem?

A Mr. Rane started working on the problem in the fall
of 1979 <= I am sorry. Strike that.

year,
-

Mr. Rane started working on that about the first of the
19490,

Was Mr. Gillen working on it up until the time

Mr. Tane started working om it?
A Mo, eiz.
Q When did Mr. Gillen terminat. his efforss working on
the problem?
A Mr, Gillen transferred from our office %o ancther

affice within NRC <= I cannot recall the exact date == late 1970,

ALDERSON REPORTING COMPANY, ING.
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Q Has anyone else other than Gillen and Rane from vour

section worked on the review of the Midland soils proolem since
its iLaception?

A The date I gave vou on the last question, if I may
sorrect i%, it would have had to have been ia early 1979, V¥e
other persen was available to work on this task during the
iateria periecd.

Q four statement is that Mr. Gillen transferzed ia the

early pazxt of 19797

A Tes, sir.

Q And that Mr. Rane came on board i1 the early pars of
19807

A That is correct.

9 fetween those two times, there was no cther persen

assigned %o the project other than yoursell?

“ ¥o other persen than myself vas avallable for any
assignment.
o] ! would like vou to take a look at a document which

t will mark as Consumers Power Company's Exhibic Yo, § =« Heller
Deposition, dated 10/9/90,
(The above-mantioned document

was narked Consumars Power

ALDERSON REPCRTING COMPANY, INC.
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Company's Exhibit Neo. 5 = Heller
Deposition for identification.)
3Y MR. BRUNNER:
Q I am lockiag at a document which is a letter to Mr.
J. W. Cock, vice president, from A. Schwencer, dated August 4,
1980. The subject is Corps of Engineers reportT ané recuest for
additicnal information on the plant fill. The letter is wwo
pages leng with an astached cc. list consisting of four pages and
ancthe:r attachment stvled enclcsure one, entitled "Department of
the Army, Detroit District, Corps of Engineers, 3ox 1027,
Detrcit, Michigan,"” which consists of 1§ pages.

fnclosure one contains scme crossouts and scme renum-
beriag of paragraphs. It arpears tc be hanédwriszst text. On
zage 2 there is a "39" of handwritten text; page 3 there is a
"40" of handwritten text. BSefore that there is a paragraph
srossed out, and on page 5 there is a "4l" handwritten text and
scme interlineations written in handwriting.

On page 6 there is a "42" in hanéwriting and a circled
section, some cross-cuts, and an arrow poiatiag £rom one
saragragh to ancther, and varicus other interlineaticons and cross-
outs in the rest of the enclosure.

Would vou take a leck at this enclosure and tell nme

ALDERSCN REFCRTING COMPANY, INC.
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whether or not vou are familiar with it.
(Counsel handing document %o witness)
(Witness reviewing dccument)
N Yes, I have r2ad this letter.
Q Who made the cross-cuts and sut in tle aumbers in the
left margin, if you know?
A T believe Mr., Darrell Hocod perfcrmed thac task.
Q De veu kncw whether or nct that particular letter and
enclosure was sent to Consumers Power Company?
A T do not have perscnal knowledge that it was sent to

Cansumers Power Company. Dazrell could confirm thas, if yeou would

ask him.
Q You have no reascn to doubt that it was at this time?
- I have ao reascn =2 doubt it, but I don't have any

cerscnal kncwledge.

Q New, what was the purpose cf sending that enclosure --
letter %o Consumers Power Company, accordiag to your unéderstandéing
A The surpose of this letter was to Iirst clazify the
details of the borings that were being recuested as a supplement

o a letter to Mr. Cock dated June 30, 1980.
The purpose of the entire text of the CIrps of

Sngineer letter is to inform Consumers Power of the guestions and

ALCERSCN REPCRTING COMPANY. INC.
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cne were those g ' far as you Xnow,

Engineers?
was authored
deleticns, ering were 2re

Mr. Rane and concurred in via telephone with the
representatives responsible for the letter.

Q Is th £ Encineers preoviding as
consulting assieance to any sarticular section
section, in comnection witl

In connection cnly with

have been recuested =0

updated flooding data for the use of cur staff

Midland, but I could be mistaken on that. To my

is no Corps perscnnel presently werking on

review for the scils issue itself.

=

You testified earlier, I believe, tuat

ritvy or the review authority withia ycur se

PRt P
- -

include an analvsis of the eflects cf
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seils or other scurces on stIuctures.

: T4 shat is the case, do vou belisve that it weuld be
sroper for your secticn 0 submit guesticns to an applicant,such
as Consumers Power Ccmpany,which reguests analyses of the
eifacts of such lcads on structures?

; A The enclosure to the letter to Mr. Cook is coordinated
| by the project manager with other review serscnnel who have

! respensibilities for other faceions of the review. And it is

; mvy understanding that thcse persons resoonsible for areas cf
review, interfaces, or affected areas cof review fully concurred
ia the guestions being provided to Consumers Power.

So the let=er itself is nct a total reflecticn of the
review respensibilities of our particular section. It has Seen
coerdinared with those cther parts of the review with persens
involved in the review of this plant.

Q I+ is vour testimony that this particular letter has
seen reviewed by those perscns who are responsible for analyzing
tTuctures?
: a They are aware and it is my understandiag they do
| esncur in =he need tc ask the guestion or raise the issuve, as the

case may be, in that letter.

Q De vou know who these perscns who have concurTed are?

ALCERSON REPCRTING COMPANY, INC.
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- If I may, I would prefer ©o defer that questicn to
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Mr. Xane who was perscnally involved with that and could give
you fizsthand testimeny.

Q Your answer is no, vou don't know who thcse
perscns were?

A I could give you a guess, but you would te -- have
better information from Mr. Kane.

Q Is Mr. Fane the perscn who told you that these other
secple had concurred with the guestions that were submitted?

A Mr. Xane and Mr. Eccd.

Q Are vou familiar with the December 6, 1979 order
issued by the NRC concerning she Midland site?

A Yes, sir.

Q You testified earlier =zhat with royizd to tals
anclosurs that has been submitted bv the NRC contaiaiag what you
+asad were issues that would have %o Ce resolved by the stais

in conducting an cperating license review of the Midland soils
sroblem, is it ycur understanding that all the guesticons in tals
enclosure would have to be answered to provide the acceptance
eriteria which is referred to in the Dacember 6§, 1979 orcer
modifying Consumers Power Company's construction permit?

A Yes. I- has been my experience, not necessarily on

ALDERSON REPORTING COMPANY, INC.
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this plant, but cn otlers, shat on this set of guestions, it

could be considered a precurscr and that depending uren the
answers tc these guesticns, whether additicnal cuestions are
necessary or whether the answer ©0 one guestion might answer three
or four others.

So it is ==

Q I think my gQuesticn was directed o the fact that the
December 5 order mcdifies (onsumers Power Company's constructicn
permit, and the way vou have categorized the need for answers
tc the guestion in the enclosure was that they were needed T2
conduct an cperating license level review.

Se my guestion is: ia your opinion, as a reviewer,
is it necessary for Consumers to answer all questicns in this
enclosure in order to meet the acceptance criteria in the corder
which relates to constricticn permit level review?

A Thank vou for explaining that. MY opinion woud be no,
i would not be necessary tc answer all of those guesticns =2
es-ablish basic criteria for the remedial actions necessary at
Midland.

Q Is there any way that Consumers 2ower Cempany can
tell which guestions would have to De answered ané which ones

would nct have to be answered in orier to »rovide the basic

ALDERSCN REPCRTING COMPANY. iNC. g
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Q With regard to the preload
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analyses done on labcratcry samples?

past settlement.

future setzlement?

fyture settlement.
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T 40 not believe that the reviewers had tha+t distinguishing

don't believe that distinction was made.

program at the diesel

as what the prelcad may be termed, »rovide a more accurate

Q Would it provide a more accurate prediction for

A Yes, it could provide a more accurate estimacte of

e S T e U s e R :
PR s o ——— e 25 - ';::,il';..::;r,'_?“ﬂ"z‘r% R A
s | g s ‘_.n_— s - NI 2T PR T ¢ TRy g e T
™ 1 > AVE - < i o ~ SR ,:A' ! 115
' - s ¥
"o -, - ». i
| g : -~
| eriteria?
!
! A I would not be able to distinguish at this peoint, and

requirement in the order of or the reguirements for answers-- I

generator building, do you believe that direct field tests, such

indication of future settlement than would laberatcry samples and

A Yes, they will provide a more accurate leasurement of

Q I believe my gquestion was: would it in this case
| provide a more accurate prediction of future settlement than would
j analyses done cn laboratory samples?
; A Yes, it would provide a more accurate assessment of
% future settlement.
| Q On page 4 of Exhibit No. 3, which is the discussicn of

ALDERSON REPCORTING SOMPANY. INC.
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applicant's position on need for addicicnal borings, what is tlhe
second full paragraph from the top, there is a description by th
author of the errors incident to measuring settlement usin
laboratery samples and using direct field data.

Could vou read that paragrach and tell me il ycu
disagree with anvthing in it?

| (Counsel handing document to witness)

Starting with the words, "The technigque of extrapclat-
ing."

A "The technicgue ¢f extrapoclating from full scale tast
results is the most reliable methed for sredicting settlement.
Nermally at the starts of a job sarpling and testing are utilized
S0 predict settlements. Ia this pa::lcula: situaticn the
surcharge program provided the opportanity for direct measuresments
and thereby eliminates the need for sampling and testing.”

Should I go on?
Q You can either read it toc yoursell or read it cut loud.

(Witness reviewing decument)

A Okay.

Q Do you disagree with aay porticn of that paragraph?

A Yes, I Qo.

Q What porticn do yocu disagree with and in what respect

ALCERSON REPCRTING COMPANY, INC.



ot

SO0 TV STHEEY, 5W. | BEFOIOVERS BUILDENG, WASTHHINGTON, DG 20021 (302) bt 20

J9 you disagree with it?

A T™e sart I disagree with is in the seccnd sentence:
"Vormally at the start of a jcb sampling and testing are
utilized %o predict settlements.”

Ia this case we have n¢ sampling, and we have no
testing, and we have nc parallel understanding of the materials
that are involved in the consclidaticn process and in the
resulting settlement.

So when vou simply lump together the statement that,
"Normally at the start of a icbhb sampling and testing are
utilized to precict settlements,” we are dealing here with a
reascnable uncderstanding of the constituents and the conditions
that are present in a soil material.

In this case we do not have that parallel Dbedy of
informaticn and cata from which to judge the sensibility of the
results that are being cbtained frocm the measurements. Now, I
do agree with all of the sensitivity and accuracy statsments
that are made with respect to comparing labcoratory measuremants

rectly with field measurements cf settlement.

The 1issing link herm and the impertant missiag link
is the understanding of the soils themselves. And that is why I

have t2 say that the phrase, "YVermally at the start of a jeb,"

-

ALDERSON REPCRTING COMPANY. INC.
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is not realized in this particular case.
Q In your opinicn as a reaviewer, is it necessary ZIor

Consumers Power Company to meet the original -- its original
SAR commitments with regard to soil compacticn for the staZf to
make a finding that the proposed remedial action provides
adequate assurance to the health and safety of the public?

A No.

Q At a meeting that was recently neld at the Midland
gsite, I believe you made the statement that the staff was burned
twice == guote, "burmed twice," unquote == at the Nerth Anna
sroceeding by using field data rather than laboratcry samples.

I may have misquoted you slightly. If I have, you
can correct my guotation and then explain what ycu meant by it.

A May I have a miaute to leaf through the same things
I have given you to try to clarify ay last answer before we

centinue with this cne?

Q Yas.
A I shink it is an impertant sort of clerical oversight.
(Pause)

I haéd provided to you a number of papers similar to

this cne, and --

Q 3efore you continue, would you identify for the reccrd

ALCERSCON REPCRTING COMPANY. INC.
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which saper you a.e referring to.

What you are referring to is a document dated 12/4/78;
in =he upper lefthand corner, it has the word "Midland" underlined
wwice, ané is apparently written in =andwriting. It has a couple
of graphs on the front page. The first two lines are "Meeting
Notes, Agenda, 9:30 a.m."

I+ consists of four pages; it has aa attached
agencéa consisting of two pages ané then a list of names along
with crganizations consisting of twe pages. I may want 0 mark
shig for the reccrd later, but why don't you just tell me what
you are going to do with i,

A I wanted to make a clarifying remark with respect ©°
vour last guestion as €0 whether it was necessary t) obtaia the
original PSAR ccmpacticn of tle £i1]l beneath the diesel generator
building as 3 regquirement for suppertT of that building.

e Jocument I gave you a mcment ago is dated Cecember
1378. And our nctes that I made at the gresentaticn and at the
firgt knowledge that I gained firsthand of the settlement
gsi=uaticn at Midland, on page 4 I have in my nctes scmethiag
diffarent than is recorded in the NRC meeting nctes.

mhe statement I wish to make at the conclusicn of tRhat

meeting is that NRC has no choice but t£o use PSAR criteria In

ALOERSON SERCRTING CCMPANY. INC.



Koo D Sl

SO0 TN SINEET, SW |, HEFOITENS BUHLIING, WASLIINGTON, 1 20021 (203) 661 PRELY

2
e

hlet 5.

-

3 p— - ,
o it ML T S T e Py AT e o ;
——————— e - - w‘:- - w.‘.’;‘ o — A T '7‘:7-_ i & a e T .
2 . " . e h"-!\l'q"‘ D 7. o e T A+ o oF ahaien AT
i ns 3 e o T Abedhd Y 0—.‘,@: R A
-t _'p,‘_ e .
" ‘ e 120
- ’l_'
> o
— “ '\
-

evaluating the FSAR in terms of commitments . realized.

And I would like to state that the meaning of this
was not that the fill had to be exactly as was determined in th
PSAR, but that the support for that building weuld need to meet
the same rigid standards as were anticipated at the PSAR stage.

Q Could you make that same statement with regard to ot
class 1 structures at the Midland site?

A I could make that statement. I am not the reviewer,
I could make *hat statement, ves.

Q Well, with regard to the soils problems, if any, whi
have been unidentified in areas other than the diesel generator
suilding at the Midland site, wculd it be necessary for Consume
Power Ccompany to meet all of the criginal PSAR recguirements wit
regard to these scils in order to satisfy the staff that an
adequate degree of insuinnc. to the public health and safety na
Seen realized?

BN It is my cpinicn that it is not necessary to demcnst
that the same criteria were adhered to. It is, I think, essent
to demcnstrate the same decree of reliability, the same risk o:
adverse circumstances are cbtained with whatever fix is propose
and completely implemented and checked out.

Q Do you recall the gquestion I asked about N¥erth Aanal

ALDERSON SEPOARTING COMPANY, INC. -
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A Yes, I do.
Q Can you answer that guesticn?
A I was afraid vou would ask. VYes, I will. Ner<h Anna

was a situation almost the reciprocal of Midland. The tests that

smev had done for the service water pump Qouse were consolidation
>4

rests from a sampling operaticn in this case in a sapprolite
that probably is no mere variable in compressicn characteristics
shan the constituents of the fill at Midland.

And their PSAR predicted a reascnable degree of
set==lement, scmething less than one iach. They built the
structure, and it btegan to settle. And it settled up tc the
predicted limit, and the appropriate amencdments were sucmitted
and reviewed and little concern was given to that.

Measursment mcnuments were slaced all around the
seructure to continue to monitcr settlement, and althcuch tle
set=lement had stcppad, according to the monuments, there was a
pericd of time over which the settlements began ©2 increase for
nc apparent reascn, with 1o apparent iancrease in load, and no
directly observable cause.

That happened once and a prediction of settlement was
nade hased on the settlement records over a period of time and

extzapolasiang a settlement log time curve.

ALDERSON REFPCORTING COMPANY, INC.
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A couple of years later ke structure began to settl
more rapidly, and at this point scme mechanical medifications
were made toc accommodate tiis set=lement. The magnitucde of tle
! accommedation was in the neighborhced cf three inches of additi

settlement.

i A technical specificaticn was written with a reascna
!
| warning pericd, as this structure could pessibly approach the 1

\
\
new limits for the new accommodation of that settlement. The }

structure again began to settle and apprcached the limitiJ

wvalue established in the technical scecificaticns by e appli

PR —

Anéd it was necessary s re-evaluate che entire system.

So my ccmment, elaboraticn on my comment is not so©

i
i
! =hat laboratory tests are mcre reliable than the fielld cirect
z measurements, but that a corplete understanding of the materi
E characteristics anéd the factors affecting the seztlement need
,

ne obtained and understoci befcre eitler approach to settleme

E predictions is trea“ed with a sericus vein -- treated In a
‘; sericus vein.

Q You menticned the word "sapprolites” ina referring
she £ill at North Anna. Are there any differences setween

sapprolitces and the fill material that was used at Micdland wi

PSR Sonp—

]
i

regard to soil properties that are useful and impertant for

ALDERSCN REPCRTING COMPANY, INC.
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building foundations?

A There is really no relaticonship between the naturally
sceurring sapeprolites supporting the North Anna pump hcuse and
she £ill materials supporting the diesel generator building. They
are geclogically black and white.

My peint was that laboratory tests and direct

measurements both need to be addressed with scme degree of caution
until you are confident you understand the scils you are dealing

wish and =he lcading effacts that can come iatc 2lay on these

structures.
B ~hat was perhaps my misinterprated point ané not

serhaps completely explained point.
Q Do veu have an cgpinion as to whether Cr nct more is

Xnown about the properties of the fill material used at Midlang

than is known abcut sapprolites?

A No, I do nout have an cpinion on that.

Q Do you have an opiaicn as to whether or not tle
socling pond dike at the Midland plant or a porticn therecf is a
safecy related structure as defined by NRC reg guides or other
applicable guidances on the subject of safety related stIictures?

N Seme portions of the dike are important > safety, and

ALDERSON REPORTING COMPANY, INC.
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perticns of the dixe are less important to tle safesy of
plant.
MR. SRUNNER: I am going ©o hanéd you a document which
I am marking as Consumers Pcwer Company's Exhibit No. § - Heller
Deposition, 10.9/80.
(?he above-mentioned dccument
was marked Consume:s Pcwer
Ccmpany'; gxhikit No. 6 - Heller
Depositicn for identificaticn.)
3Y MR. BRUNNER:
qQ This is a document which aprears to be a map or a
scp view of porticns of the Midland cocling pond dike. EHave vou
seen any drawings of the Midland cooling pend dike in the past?
B Yes, I have seen cross-secticns.
Q Does that drawing comport witd ylur memcry of th
way the cooling pond dike is set up, at least in the secticns
that are shown there?

A oh, it looks similar to the other drawincs I have se

o i i S . S e ——— ————
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Q Now, you just testified that in your epinicn a pertio
of =he dike is important tc salety or more important to salety

shan other portions of the dike.

PR R ———

Is it your testimeny, then, that the entire dike is a

ALDERSON REPORTING COMPANY, INC.
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safety related structure as defined by NRC ia guldances on the
subject of what structures are safety related?

A Well, the portion of the dike that is adjacent to
the service water pond is without doubt a seismic category cne,
safety related structure. Those porticns of the dike at a great
distance from the excavated pond could reasconbly be assumed as
unable =0 affect the ability of that pend to heold and supply
water for the safe shutdown cf the twe nuclear units.

Q Why do you believe secticns of this dike that are
immediately adjacent to the pond are, in your words, uncdoubtedly
safety related?

A 3ecause their failure would lead to the inability of
supplying water for the immediate needs, after the hcorated water
is used, of course, immediate neeés for water &tz cool that plant.
The design of the submerged pond, as it is called, recuires a
circulation ¢of water within this particular pool.

(Indicating)

Ad disruption of this line or the redundant line on
the other side would not allow sufficient cocling of this trapped
water to fulfill the cocling functien.

Q For the record, when you refer to “"this line,” I Selie

' you pointed to what locks like a black line. 3

ALDERSON RESCRTING COMPANY. INC.
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A T was refercing %o the discharge lines.
Q These twe lines go arcund either side of the amergency

cooling pend and terminate in =he back secticn of the cocling
pond, if I may use that ==

A Yes.

Q *he back sectiocn is a secticn which is a secticn
furenest down on this drawing, down and to the right on this
drawing.

A Farthest from the sump house, Yes.

Q Ffine. It is your testimony, then, tlat a failure
of she dike in areas adiacent t=o these pipes --

A Areas adjacent to those pipes could disrupt and
break thcse pipes, disrupt the flow in thcse pipes. And it would
cause a safety problem for the plant.

Q Is there any other reascn why a failure of the dikes
in the area in cleose proximity to the pump house could cause a
safety prcblem?

A well, their failure would reduce the volume of

cer available in the ccoling pond itsell and therefore wculd
resul: in an iasufficient supply as calculated to Le necessary

%or cocling the slant.

ALDERSCON REPCRTING COMPANY, INC.
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Q If vou assume that the emersency ecoling pond provides
encugh water for an ultimate heat sink, as that term is used in
NRC practice, an ultimate heat sink being the amount of water
necessarvy to maiatain a safe shutdown condition of the plant,
does that change vour answer to the previcus guestion?

A No, it dces not change my answer Dbecause I ccuched
the answer in terms of the degree of safaty and not in terms of
the essentiality of the dikes that appears necessary in those
areas adjacent o the submerged pond.

Q Would veu rastrict your answer to just a determinatio
as ts whether or not a failure of the dike in a particular mede
would make it into a safety related structure as uscd.‘as that
cerm is used in NRC guidance on the subject?

If vou restricted your answer to that consideration,
taen is there any reason, other than possible rupture of the
twe pipes you have referred to, why the dike and the area
adjacent to the pump house could be considered safacy related?

A Do you mean are there other reascns?

Q Are there other reascns why you would consider this
dike =2 be safety related, other than the pessibility that it ma
adversely impact cn one of the two Pipes that you menticned?

A Those are the maior reasons. There are of course

ALDERSON REPORTING COMPANY. INC.



ARV -

.JW

00 TEN STHEEY, 5 W, HEPORTERS BUHILINNG, WABHINGION, DG 20031 (202) VYR RE LY

REE—— W

IR ——————

[

Y
- £,

supplementary cencerns,such as the failure of the dike ia this

area could pessibly block the intake; tae failure, in a certain
manner -- I am ast sure what the materials are, but they could
e compcsed of fine sands and gilts == would definitely provide
a large degree of zurbidity for the water.

And this turbid water or mud, as it would Dbe called,
would then be pumped intc and circzulated into the emergency
coeling svstem., Sc there is that aspect. COne could go on, but
i= seems thcse reascns are enough to classify the dikes in this
area as being necessary for the safe shutdown of the »lant, salfe
anéd reliable shu:down of the plant.

Q Is it your understanding that this dike area has nct
been Q~listed?

A I have nct exaniaod the Q-list. I believe that thcose
discharge lines were not shown on the FSAR. I believe that these
lines are now shown only as a result of our questicning and I
ascume that the Q-listing of this portion of the planc is simply
an oversight at the FSAR stage, since they were not so identified
earlier.

Perhaps ancther reason they were not Q-listed is that
shese dikes were authorized to be constructed under an LWA. And

perhaps they just never got on the list of items to be controlled

ALJJCN!RDBOR!#K:HﬂﬁNCiCIHﬂPAwMY.HMCL
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Q When vou use the term "oversight,” are ycu referring
to an cversight by Consumers or an oversight by tle NRC?

A Possibly both; we are talking about a pericd of time,
10 cr 12 vears ago.

Q Do vou know when the NRC receivec information that
the two pipes vou referred to were going 2 be built at their
present locations?

A No, I do not know that date.

Q In your answer tc the previcus guesticn or tle guestion
right before that, you left me with the feeling that you still
had nct stated all the reascns why you think that the dike might
be safety related. Are there any cther reascns? I would like tv
kncw all of them right now. ;

A Those are all that ccome to mind at the present tine.
These are the cnly pestulations that I can see. Others that
have other concerns may alsc see other things that need to be
resclved.

Q When you state "cther concerns,” you mean concerns
other than scils concerns?

A Yas, sir.

Q In your opinion as a scils engineer, if the fill

material which had been used by Consumers Power -- strike that.

ALSERSON REPCRTING COMPANY, INC.
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material which actually was used by Consumers Pcwer Company uncer

the diesel generatcr building had been acdecuately ccmpacted at
the time it was installed or pu%t into rplace, would the unusual

settlement problems which have develcped and which have Leen

doccumented by Consumers have cccurred?
A I do not think it would have, ne, considering all of

the controls that would have been necessary to meet the criginal
l svecificaticns.

o

I would say, no, the likelihoecd is verv small.

Q When you state "coriginal specificaticns,” vou are
referring to the specificaticns in the PSAR?

A Yes, sirc.

Q Which group within the NRC or rather which section has
tha lead responsibility with regard to the proposed dewatering

system at the Midland site?

A I think our hydrologic secticn probably is spending mo

of their time on that aspect of it.

e i . . < .l ol & il s S e st Wb

Q You stated earlier that your group has scme responsibi

fcr considering the dewatering system.

IR

A Yes, sir.

Q And I believe cne cf the particular areas of cocncern ¢

ALDERSON REPCRTING COMPANY. INC.




A0 TEH STHEEY, SW., BEFOITENS BUILIING, WASTHINGEON, 106 30021 (20d) bod 20ib

——

P ————

(WP .

[E— T

vour group was scil permeability. Is that a correst statement?
A T think fer this particular review cur concera would

be far the filters for the packing for the dewatering wells aad

imgt=allation of the permanent piezometers, for example. We

srobably weuld not be concernmed about the time for drawdcwn, t2

rate of recharge under accident conditions. The hvdrologic

reviewers appvear to be sufficiently informed to take care 2f that

matser.

On a generic basis we would review the scil permeabilicy

-

say, at ancther plant just tc be sure that the values assumed

are consistent with the nature of the soils, identification of the
soils. o

Q Do vou have an opinion as to whether the prorosed
dewatering system can if preperly designed provide an adequate
scluticn to the potential problem of liquefacticn at the Milland
site?

\ It should handle the liguefaction sreblem.

Q Bave you held this opinion all along, c¢r have you

changed your cpinion cn this subject recently?

(Pause)

A I think I have held the cpinicn that the dewatering

svstem would handle the liquefaction problem if it is properly

ALCERSON REPCORTING COMPANY. INC.
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designed, and sc forth.
Q Are there any particular problems that you are aware

of asscciated with designing a dewatering system for the Midland
plant?

A There are always a number of precautions that have
ts be taken for a dewatering system, elther permanent oI
temporary, bSut particularly Zor a germanent system. I 4 sure

shat the designers are capable of taking tlose precauticns.

Q Have vou reviewed Consumers Power Csmpany's submission

concerning shear wave velocity measursments at the Midland site?

A No, sir, I have not.

Q I take it, then, you have not reviewed data Irom cross-

hole tests either?

A T have not reviewed that data.

Q Is =hat something yeour section would have respensibilit

%o review?
A Yes.
Q Te your kncwledge, that review is being uncertaken by

your section?

A Yes.
Q Is that a subject which has been referred to your
consultants?

ALCERSON REPORTING COMPANY. INC.
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A I assume that it has. I du not have perscnal kncwledge

shat it =as, but I am confident that it is suppcsed o te.

Q Whe has responsibility for seeing that that review
is done?
A Mr. Kane. Mr. Xane is overseeing the Corps' review

for this plant.

Q Do yeou ﬁava any idea when vour secticn will De dene
withh its review to the extent that -- strike that guestion.

De vou have any idea when your section will have dcne
sufficient review to submit -- %0 support a staif SEIR cn tlhe
Midland scils fix?

A I will have &0 again give a schedule kind of answer
rather than a direct date answer. In ceneral, we can review
whatever is submitted and come =2 a collegial conclusion in about
three months, in terms of an SER from the technical pecple to
the licensing group.

The date of completion of course is depencent upen tle
informasicn that is submitted, the sufficiency of the infcrmaticn,
she reliability of the proposed fixes, let's say, and a number of
other factors.

An SEZR of course can be written positively or

negatively, depending upon the Zemands that our licensing zectle

ALCERSCN REPCRTING CSMPANY, INC.
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make upen us. We can write an SER at aay soint ia time.

Q I would like vou to refer =o Exhibit Neo. 3. There is 2
figqure there which is titled figure number twe. In parentheses
it says "See reference cne." My understanding of this figure is
that it purporss to show the loading placed on zle plaat Sill
material under the diesel generator building at various times in
the history of that particular plant f£ill.

Are you familiar with that diagram?

A I have == it is the same diagram that Professor Peck
used, I believe, at the presentation. I am familiar with it,
ves, |

Q Locking at the varicus loadinag facters shewn in that
diagram, do you have an cpinicn as to whether Consumers Pcwer
Company used adecuate weight in its prelcad program, assuming thac
the data there is actually correct?

A The Questicn ycu have asked is a very complex guesticn,
anéd it needs %o be answered at least in two steps. The first step
is: has encugh load been applied to sufficiently reduce the
sctential for future settlement? I think in that case cne weuld
have to say that the usual procedure is to surcharge tc a scmewhat

higher level than has been cbhbtained here, ticularly for those

soils at deerer deptis.

LCERSCON REPQORTING COMPANY. INC.
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As to whether the surcharge has improved the shear
strength characteristics of the soil beneath the footing, one needs

ts examine what effect that areal lcad had con consclidating and

1 improving the shear strength and whether or nct the soils that

i would receive the shearing stresses by the too:ings has been

et i i A —.

PR ——

sufficiently consclidated such that the shear strength a;onq these
shear potentials is realized.

T am nct really prepared to answer that qucstion. b
suspect there has been scme improvement, but I suspect that it

has not heen large.

Q You are referring -- you are referring to improvement ==
A ot bcl:;nq capacity.
Q Just with regard to settlement, do you believe the lcad

that was acplied in the prelcad program is adecuate to meet the
design purpcses of Consumners Power Company using prelcad?
A I honestly do not know. It is cn the short side of

usual practice.

Q What are you basiang your opinion as to usual practice

. en?

- Wall, it is common %o surcharge to roughly twice the
carTy load ané ia certain cases down to cne and a hal?f times the

imposed loadings. Here we are aperoaching perhaps on the low side

ALZERSCN RFACATING COMPANY, INC.
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reports of other pecple's experiences with surcharging cperations.
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of that ratio.
| Q You say it is commenly done. Is that bDased on your
|
' experience?
! A VYo, it is not. It is based on the literature and
|

- c———. C—————

Q You testified earlier that surcharges are often used
to compact organic scils or soils with organic material ia them.
Is the statement vo: made with regard to the multiple of the
seen- liad that is used in the surcharge, the multiple of the
load which is actually seen bv the soil in normal operaticn, is
that applicable to cases whcto prelcads are used fcr ncnorganic
€41l material?

' R I would think it would be. I think it has been applied
for noncrganics as well as organics.

Q 12 you neglected the effect of dewatering, would the
locad be adequate according to the criteria you used to answer tle
srevicus guestions?

In other words, if you neglected the original load
caused by dewatering, which I believe is one of the locads that
is noted in the diagram, in that situaticon would the lcad that

was applied be adequate according to the criteria you used

earlier?

ALCERSCON REPCRTING COMPANY, INC.
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A Well, the £fill was nct dewatered at the tine the
prelcaé was applied %o this area. So we are interested in the
maximum load applied, rather than, yocu kncw, what cne could
hyccthesize. Perhaps I am missing the point of ycur gquestion.

Would ycu oike to repeat it or rephrase it?

Q Are you familiar with any ACRS review cf scils concerns:
A Yes, I am.
Q Could vou tell me why the ACRS has gotten interested in

reviewing scils?
B No, I cculd only speculate, and I prefer ot to.
Q Have vou briefed any members of the ACRS staff with

regard to the Midland soils prcblem?

A Yes, I have.
Q What perscns did vou brief.
A I briefed a consultant to the ACRS. Eis name is

rofesscor Osterdbers.

MR. BRUNNER: I have a ccocuple more areas cf cuestions
I wanted to go iato, but we have to take ¢ff. Do yocu have any
cbjections to == I do not think we will prcbably want %o further
depcse Mr, HSeller. B3ut we may want %o.

Do you have any objections tc adjourning this sine die?

MR. JONES: No cbjection

ALSERSCN SESORTING COMPANY. INC.
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g . MR. SRUNNER: Okay. I sthiak that way we can all
|
| leave in a timely fashion. We've finally had enocugh.
% So, I thank vou for your cooreration.
. |
2 } m WImss: ...I.M cho
- ]
: S : '
. 3 i MR. JONES: D¢ you want to give me the exhibits and
. % i I will get them copied.
§ | MR. SRUNNER: All right. The understanding is that
5 i
Pt } I am going to leave the exhibits to this depcsition here, and
z |
e i Mxr., Jcnes has agreed to copy these and send the cories <o nme.
z 1
z MR. JONES: I'll send the originals back %o you.
<
2
g MR. BRUNNER: Yes. You are going =0 sené the originals
; back toc me. Fine.
|
2 ! Sc the depositicn is then adiocurned sine die.
= |
3 ; (Thereupen, at 5:35 ».a., the depcositicn ia the
3
: 1
: } abcve-entitled matter was adicurned, sine die.)
z :
-1
; |
s
F
» a !
R !
R
i
o
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