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SUBJECT: MIDLAND INTERROGATORIES At 2 fosress Lk

Enclosed is a copy of the interrogatories submitted by Intervenor M. P. Sinclair
on the Midland Plant, Since the ASLB requires the answers to be transmitted to
the Board by July 28, 1982, we request that written answers to the questions for
which your staff is responsible be transmitted to DOL by July 19, 1982.

We have marked the responsible branches next to the question numbers. If You

feel that you are assigned a question for which you are not responsible, please
contact the project manager, Darl Hood, at X28474 as soon as possible. Replies
are not required for those questions which OELD intends to submit an objection.

Elinor G. Adensam, Chief
Licensing Branch No. 4
Division of Licensing

Enclosure:
As stated
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before the Atomic Safety and Licensing Board

In the Matter of:
“Doc. Nos, 50-329
CONSUMERS POWER COMPANY, 50-330

(Midland Plant, Units | and 2 Operating License

DISCOVERY QUESTICNS OF INTERVENOR MARY P, SINCLAIR

June 18, 1982

These interrogatories are filed in accordance with the Special Prehearing
Conference Order of February 26, 1979,

Terms are defined as follows:

"Staff"'--means any consultants or expert witnesses retained by the Nuclear
Regulatory Commission (NRC) for any issue discussed as well as the regular
NRC staff,

"Documents'--shall include reports, studies, notes, worksheets, meeting

reports and summaries, correspondence, telecons or other communications,

7 Documents to be provided and questions are as follows:
8 v

Provide opy of NUREG-0410, '""The NRC Program for the Resolu-
tion of General Issues Related to Nuclear Power Plants' (1978),

2. Contention 6 deals with the poor quality control record of both the Applicant
and the architect-engineer both at Palisades and Midland. As the Board has requested,
discovery questions are to be directed to current operation of the Quality Assurance
program (including the alleged "doctoring" o(weld(pg certificates),
Questions: KI Codk
lo?..ﬂ Provide all the~d;o¢‘:umentatlon on the "doctoring' of welding certifi-
cates at Midland available to the NRC staff at this time,

(‘Z.m,’ /1-{ &u(/’z‘/ch?"f 5’(«)((.) FE) i/;/ /7(/
7 22, 23 2 and 31— 3¢ & 227 zck—r//
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b. The current status of the QA program has been most recently com-
mented on by the ACRS in their letter of June 11, 1982, Will the QA audit
recommended by the ACRS be undertaken? '-.

ﬁo'.'ml‘ PoL c¢. What assurance does the public have that it will be an -independent
audit ?

,2";,..]_’ po. d. List the procedures by which the Quality Assurance issues that
the ACRS has recommended to be reviewed will be undertaken,

pboL e. Will there be opportunity for third party review of these procedures
and the results ?

3. Contention 7 deals with the fact that the Applicant has distorted and suppressed
the truth regarding important new information in proceedings before the Commission.
(Exhibits 24, 25, Suspension hearings, Dec, 1, 1976). The Applicant has continued
to conceal important information, such as the failure to advise the NRC about the
Administration building settlement, the material false statement listed in the
December 6, 1979 Order that initiated the OM-OL proceedings, and four other
false statements in Appendix A of the December 6 Order.

Questions:
OBJlt‘ﬂ“U/’ / In view of their history of concealing the truth, what assurance does

) th2 NRC staff have that further soils remedial work, as approved by the
/ Construction Permit Amendment #3 and NRC's May 25, 1962 letter to Mr,
/  Cook, will proceed with due regard for public health and safety? Provide

L documentation, 5 _
OB JecTon / The Board's April 30, 1982 Memorandum and Order calling for the
Amendment to the Construction Permits expressed ""doubt whether, in the

absence of Stalf review and approval, Consumers would carry out certain

remedial soils activities using appropriate QA procedures and principles,"

(p 14-15) What events happened between that April 30, 1982 Memorandum

and Order and the May 25, 1982 letter to Mr, Cook granting permission to

proceed with Phase Il remedial work ?
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" ORJCcneon / Who were all the people involved in making this decisign and in
Chipd drawing up the May 25, 1982 letter to Mr. Cook? Provide dut;:umentation
that substantiate the validity for coming to the decision that l‘d to the
May 25, 1982 letter to Mr. Cook.

Hoes, 3"53 M&8 QA8 d. Did any members of the staff not agree with this letter? Who ate they ?

ocument th%r c%ngfms.
. Contentions 20 an on the nuclear fuel cycle and the lack of a method to

Mo Response
h' '/ store nuclear waste should now be admitted for discovery since the U.S. District

Court of Appeals struck down as invalid the S, 3 Table (April 27, 1982) on which
the NRC was relying for compliance with NEPA, [ am resubmitting these issues

in my amended list of contentions,

Ao RO’M“ 5. Contention 24 is now the basis for the on-going soil settlement hearings.
6. Contention 27 deals with the lack of an adequate emergency evacuation plan
at Midland.

Questtons:

a. Who will decide when an emergency evacuation is necessary ?

b, The area warning system has frequently malfunctioned., How will
people be convinced it is 2 real emergency ?

¢. How high would radiation doses have to be before evacuation of a
10 mile zone is ordered?

d. Will the radiation dose limits {or evacuation vary for men, women,
children, pregnant women and infants ? In what way?

e. When Dow had a major chlorine leak several years ago, all the
communications to the plant were jammed with people calling in or trying
to call out, How will this be avoided {f the Midland nuclear plant has an

emergency ?
{‘ Ha}\,re parents been consulted about how their children should be

taken care of if they are in school during an emergency ?

g. During the Dow chlorine leak, people were driving into the cloud
to look for their sick relatives, children and pets, Do the emergency
plans allow for known human reaction patterns shown in past emergency
situations ? What are these plans ? Provide documentation,

h. How much time does the safe shutdown of all critical processes at

Dow require ?
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i. What protection will the workers have who must stay during an
4 on emergency to complete the shutdown process ?
WJ) j. What special training for an emergency will these workers have?
k. What guarantees do you have that they will stay as lor_b;g as needed
’ during an emergency? :
1. Will uncontaminated food and water supplies be kept available for
their use for several days in the event of an emergency ?
m. What are the host cities to which people in a 10 mile radius will

be evacuated ? Have they been notified and prepared for this?

n. How will people who do not understand the English language be
notified ?
0. How will people in nursing homes be evacuated ?
JPPO p. How will people in hospitals be evacuated?
q. How will people who do not own cars be evacuated ?
r. How many beds for treatment of radiation poisoning does the Midland

Hospital have? Bay City General? Saginaw General?

s. What plans are in place to deal with changes in wind direction after
evacuation has begun ? How will people be notified of this change?

t. Are there segments' of the population for whom no evacuation plans
can be made? Who are they ? Why can't they be evacuated ?

4. The NRC says there could be radioactive fallout as far as a 50 mile

radius. What protection will there be for residents beyond a 10 mile radius?

Have their officials been ineluded in the emergency planning process?
/ Homeowners insurance policies specifically exclude coverage for
loss due to a nuclear accident, Will homeowners be able to recover their

losses from some other source, since the are: could be uninhabitable for

decades ?
ntion 28 deals with the water hammer problem of pressurized water

S
N L.

Conte

reactors of the Midland type. This problem is !dentified as one of the unresolved

safety issues applicable to Midland 1 & 2 in the SER, C-l. .
Questions: | Q
lem

&sﬁ,aqe a. Since other reactors are now operating without having this prob

fesolved, would (ailure to have this problem resolved be sufficient reason

not to approve an operating license for Midland 1 and 27
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“‘a &8 b. Given the same premise, would you ullow thr;‘lﬂJ
. ey plants to operate
at full power with this defect ? <
Y ¢. What is the series of events in the reactors that wil! t.;ikc place
when and {f the water hammer problem manifests itself?
AsSB d. What non-safety related systems can affect or initiate the water
hammer problem ? Provide documents that explain this interaction

between the water hammer problem and non-safety related systems.

616 e. Provide the most recent summary documents of the Task Force
A-l that indicate methods for resolving the water hammer problems.
Ase f. How will this unresolved safety problem affect the total power
output of these nuclear plants ?
AS@ g. Has there been any incident in an operating reactor which raiuc
this as a concern? Describe it and provide documents on the incident or
incidents, '
68 h. Why is this an unresolved safety problem ?

8. Cou ention 29 deals with the failure of the design for the reactors to

consider the effect of an asymmetric loading on the reactor vessel supports
resulting from a postulated reactor ccolant pipe rupture at specific locations,
Questions:
mee a. What is the precise way in which you have addressed this problem
to meet the special design at Midland ?
meg b. Provide names and reports of contractors, consultapts and docu-
ments of staff work for resolving this problem.

9. Contention 30 deals with the degradation of steam tube integrity, Babcock

and Wilcox (B&W) steam generator tube integrity is listed as one of the unresolved

safety problems at Midland | & 2, (SER, C-4)
W"’tﬂ‘ GiB a. Since other reactors are now operating without having this problem

resolved, would failure to have this problem resolved be sufficient reason

not to approve an operating license for Midland | & 2?
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b. Given the same premise, would you allow ths‘plants to operate
at full power with this defect? &

c. What is the series of events in the reactor that will énkc place ,
when and if the steam generator tube degradation problem moanifests itself?

d. What non-safety related systems can affect or initiate the steam
generator tube degradation problem? Provide documents that explain
this interaction between the steam generator tube degradation proble'm
and non-safety related systems.

e. Provide the most recent summary documents of the Task Force
A-3, A-4, and A-5 that indicate possible methods for resolving the
steam generator tube degradation problem.

f. How will this unresolved safety problem affect the total power
output of these nuclear plants ?

g. Has there been any incideat in an operating reactor which raised
this as a concern? Describe it and provide documents on the incident
or incidents.

h. Why is this an unresclved safety problem?

{. Provide documentation on corrosion problems at other operating
B&W plants,

j. Provide documentation to show how the type of corrosion that has

occurred at the T MI-1 reactor steam generator while standing idle can@!‘_, -

occur at Midland.
Contention 31 deals with anticipated transients without scram (ATWS),

Quemonl:

a. Indicate precise ways in which this problem will be handled for

Midland given the unique design of this plant and its interrelationship
with The Dow Chemical Co.
b. Provide draft copy of NUREG-0460, Vol, 4, and docyments of
stalf, consultants and contractors dealing with the resolution of this problem,

¢. Indicate all non-safety related systems that can affect ATWS,



11. Contention 32 deals with the questions of suitable safety margigs for
materials used for reactor vessel fabrication. Reactor Vessel Mltcr"ials Tough-
ness is listed as one of the unresolved safety problems in the SER, oiC-4. The
huntionl of reactor embrittlement and the consequences of thermal shock have
had increased attention by the NRC,

Questions:

G’ 18 a. Provide all the documents and papers of Dimitri Basedekas who
has stated that cracking of reactors will occur as a result of the embrit-
tlement problem.

mTea b. Provide documentation on the materials that went into the con-

struction of the Midland reactors as well as the dates they were built

and the dates they were installed. C

mTER . e, Provide reasons and documentation why Unit | which was known
to be among 9 defective reactors in the country with a high copper content
in a major weld was permitted to be installed even though this defect was
known for some time.

m 7L d. Provide evaluations c;f pressure vessel integrity at other reacto.s

and how these compare with Midland.

e. Provide any analysis of rapid cool downs and how they compare
e Ao with Midland,
mTen f. What surveillance requirements are required for pressure vessels
of the B&W Midland type?
mTern g. Provide documentation to show that these surveillance requirements

are adecuate,

m Tﬂ, oAb h. Has there been any incident in any operating plant which raised a
concern on this problem? Describe it and provide documentation,

GI8 {. Provide documents to show why this is an unresolved safety problem.

12 . Contention 33 addresses the necessity of reassessing the fracture toughness

of the steam generator and reactor coolant pump support structure because of the

potential for lamellar tearing and low fracture toughness of these inaterials, This

has been identified as an unresolved safety problem in the SER, C-4,
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Questions: i

a. Since othhcr reactors are now operating without havlngfthu problem
resolved, would failure to have this problem resolved be lufi}cunt reason

not to approve an operating license for Midland 1 & 27 | V

~|
b. Given the same premise, would you allow thi ;‘:fmts to operate at

full power with this defect?

¢. What is the series of events in the reactors that will take place
when and if the low fracture toughness and lamellar tearing problem
manifests itself? .

d. What non-safety related systems can affect or initiate this problem?
Provide documents that explain this interaction between this problem and
non-safety rela‘ed systems,

e. Provide the most recent summary documents of the Task Force A-12
that indicate methods for trying to resolve this problem.

{. How will this unresolved safety problem affect the total power output

of these nuclear plants?

mTes ora® g. Has there been any {nctdent in an operating reactor which raised

this as a concern? Describe it and provide documents on the incident or
incidents,

h., Why is this an unresolved safety problem?
Contention 34 deals with the actual and potential of snubber malfunction,

Quutlonl:

a. Provide documents on the methodology employed to determine the

necessity for using snubbers as component supports in the Midland project,
b. How does the snubber problem specifically apply to Midland ?
¢. List tue specific measures that will be taken to resolve this issue,
d. What non-safety related systems can affect or initiate the mal-
function of snubbers? Provide documents that explain this iateraction
between the snubbers that malfunction and non-safety related systems,

f. How will this unresolved safety problem affect the total power

output of these nuclear plants?
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"" ﬂ“, ORAB g. Has there been any incident in an operating reactor Wch raised
' this as a concern? Describe it and provide documents on the incident or
incidents, : :
] (7) h. Why is this an unresolved safety problem ?

14. Contention 35 deals with pressure vessel integrity and the "significant
uncertainties" in the ability to detect and adequately size Maws to assure continued
integrity of the reactor coolant pressure boundary and to assess margin against
failure under various plant conditions fcr the full life of the pfant.

Questions:
a, What is the precise way in which the staff has addressed this problem
for the Midland design ?
m T b. In the staff's opinion, has this been resolved for Midland ? Provide

documentation
¢. Since the accident at TMI-2, it is known that failure probability

mreErn

mTER RSB
of a reactor pressure vessel must be considered as a design basis accident,
What is the course of events that will occur that can lead to such an accident ?
Ael d. What is the precise probability for such an event for Midland | & 2?
mTen e. Provide all documents on the ability to detect and adequately size
f J flaws in the pressure vessel,

7

7 g. Identify any staff members or consultants who disagree with these

& views, Provide documents on their views,
/erO Mm7&8 h, Has there been any incident in any operating plant which raised

this issue asa concern ? Describe it, Provide documents to show how it

i
{ ALB {. Provide names of contractors, consultants and staff members who
2

are responsible for this PRA,

was resolved,
15 . Contention 36 discusses the lack of a systematic process to review dil-
ferent nuclear power plant systems to determine their safety-related impact on

other parts of the plant, Systems interactions is identified as an unresolved safety

problem applicable to Midland | & 2 in the SER, C-4,



Questions: s

nﬁﬁ‘ a8 a Since other reactors are now operating without havini this problem
resolved, would failure to have this problem resolved be suf{ictent reason

not to approve an operating license for Midland | & 2?
“ﬁ‘, &8 b. Given the same premise, would you allow thj plants to operate ot

full power with this defect? C“""""

GIA ¢. Provide the most recent summary documents of the Task Force A-17
that indicate methods for resolving this problem,
ﬂlﬁﬂ d. How will this unresolved safety problem affect the total power output
of these nuclear plants ?
RRAG e. Describe and document the incidents in operating B&W reactors
where systems interaction was a concern,
GIR f. Why is this an unresolved safety problem?

16. Contention 37 deals with the absence of adequate design criteria for postula-

tion of pipe breaks and protection therefrom,

Questions:

meg a. Precisely how voes this lack of design criteria for pipe breaks apply
to the Midland plant design?

™meg b, Provide names and reports of all contractors and consultants who
have worked on this problem, Provide summary documents on their work,

mEg ¢. Provide documents ?f staff that worked on this problem,

™ &R d. Have any staff members or consultants disagreed with the criteria

being used? Who are they? Describe the substance of their disagreement
and provide documents on this,

"'ﬂ‘ AsG e, What non-safety related systems can initiate or aggravate a pipe
break problem?

meA {., How will this interaction be monitored or controlled ?

17, Contention 38 deals with the inadequate analyses of main steamline break

and the concerns regarding the capability of the equipment to survive such a break

inside the containment,
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Questions: e
JQQ’ AEB a. Has a PRA been made for this problem? What is it?f;rovide documents,
J”‘ Alrs b. Precisely how does this apply to the Midland 1 & 2 design ?
m“‘“ ¢. Provide names of staff. contractors and consultants who have

worked on this problem and their final reports for resolving this issue,
m‘ Neé d. Has any staff member, contractor or consultant disagreed with
your final resolution of this issve?
m: Al e. If so, what were the reasons for their dissent? Provide documents
on their reasons,

18. Contention 39 deals with the inadequacy of Appendix J to set forth clearly

the requirements for acceptable containment leak testing programs and for field

inspectors to judge the acceptability of a licensees containment leak testing practices,

Questions:
¢ 56 a. What improvements have been made in Appendix J since 1978 ?

Provide documents that describe them.
CS‘ b. How does this problem specifically apply to the Midland nuclear plants ?
gsa ¢. In their first summary letter on Midland, the ACRS stated that B&W

reactors have a higher leakage rate than other similar type reactors,
Provide documents on the extent of this higher leakage rate as compared to
other reactors,

Csé 0?-'-17- d. What leak testing programs for the Midland nuclear plants has the
staff found acceptable? Do the field inspectors agree that this is an accept-
able leak testing program ? Provide documents Lo demonstrate these f[acts,

CSB' ’1**']1 e, Has any stalf member, fieid inspector, contractor or consultant
disagreed as to the acceptability of the containment leak testing program?
If so, provide documentation on the nature of their dissent,

0saé f. Ifno Iimprovements have been made, does Appendix J remain Lhe
regulatory requirement ?
19 . Contention 40 deals with the lack of adequate qualification methods to

satisfy the requirements for safety-related equipment established in [EEE standard
323-1974 for nuclear generating plants,
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a. Have adequate qualification methods been establ shed to meet the
IEEE Standard 323-1974 for safety-related equipment at the &fldland 1&2?

b. Ifthe answer is yes, provide documeats to :ubstanu;tc your answer,

; c. If the answer is no, what criteria for qualification and what standards
Eﬂ are being used for safety-related electrical equipment? Provide documents
to substantiate your answer.

d. Have any staff members or consultants disagreed on the adequacy
of your methods or criteria for qualification of safety-related equipment ?
Provide documents that indicate the nature of their dissent.

20. Contention 41 deals with the present practices of permitting the connection
of non-safety loads and required safety loads to Class IE power sources.
Questions:

a. Have any improvements been made in the manner in which non-safety
loads and required safety loads and their connection to Class IE power
sources since this contention was written in 1978 ?

b. If the answer is yes, provide documents to explain changes,

¢. If the answer is no, explain the sequence of events that can happen

66 with these types of connections that could lead to significant releases of
radioactivity to the environment in the eveat of an accident,

d. What could be done, if anything, to intercept this course of events ?

e. How does this problem specifically apply to Midland ?

f. List the specific measures that will be taken to resolve this issue,

2], Contention 42 deals with the fact that there is no assurance of adequate

overpressure protection at Midland,

Questions:

a, Describe and document all the incidents of pressure transients in
B&W reactors which have exceeded pressure temperature limits of the

reactor vessels, '
Rst b. How were each of these incidents Inititiated? How were they resolved?
¢. How does this problem specifically apply to Midland ?
d. What specific measures are being taken to solve this problem at

Midland ?
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. Ccntention 43 deals with the vulnerability of the Midland reactors to

industrial (or other) sabotage. -
Questions: '
f FEMA has already indicated that the Midland area is a. military
target because of the Dow production and research operations he~ , some
f which have military uses. Have precautions for security of the plant
taken this fact into consideration ?
. To what extent will the civil rights of people working in the nuclear
plant, the Dow facilities and the community as a whole be violated as a
L_/> means of security protection? This includes wire-tapping, Qurvelllance.

and other types of invasion of privacy.

/ Has the public or the employees been advised as to how their civil
? rights will be affected in orcder to provide security for the Midland nuclear

lant ?
CBJecTieon /Contention 44 deals with the need to reexamine The Dow Chemical Co.

power systems as set forth in NUREG-0305 because of serious safety-related

cogcerns,
Questions:
/ Has this reexamination of Dow Chemical power systems taken place
for Midland ?
/ If the answer is no, how do you intend to compensate for this problem
at Midland ? .
/ List the specific measures that are being taken to solve this problem.

24, Contention 45 deals with the fact that the offsite power system for the Midland

facility fails to meet the requirements of General Design Criterion 17,
Questions:
PSG a. Document the specific manner in which the offsite power source will
interface with the onsite power systems at Midland,
’SG b. Will any of this interaction depend on electrical equipment that has

been stressed by the soil settlement problem?
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meR ¢. What are the special testing procedures that will be un@ertaken prior
to operation to solve this problem at Midland given the uniqué- soil settle~
ment problems and their effect of unduly and unevenly stressfng underground
installations which includes electrical equipment ?
25. Contention 46 deals with the absence of acceptable standards and criteria
governing the management of heavy loads near spent fuel. '

Questions:
a. How does this problem specifically apply to Midland?

b. What specific measures have been taken to improve methods for
#56 handling this problem at Midland since it was identified in NUREG-0410?
¢. Describe and document incidents where this has been 2 problem at

other operating reactors.
26. Contention 47 deals with the lack of a radionuclide/sediment transport

model which has been field verified.

Questions:
a. How does this problem specifically apply to Midland?

HG ‘6 b. Document the specific measures that have been taken to solve this
problem at Midland.
27. Contention 4 8 deals with the lack of an adequate analysis by the WRC staff

to design basis floods.

Questions: .
a. What improvements have been made by the Staff on design basis Q
e

floods as it applies to Midland since it was identified as a problem by th
ACRS and in both NUREG-0410 and the Black Fox testimony ?
b. Control of flooding at Midland depends on the integrity of a series
",6 "3 of dams on the Tittabawassee River system, Are there any plans for con-

tinued monitoring of these dams to be assured of their integrity ?
¢. What will be the series of events that will take plucc-at the Midland

nuclear plant if flooding takes place?
d. In the event that all the dewatering systems break down, because of

power failure during flood conditions, what will be the affect on the operation

of the Midland nuclear plant?
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e 28. Contention 49 deals with the fact that there is no assurance that the design

and operation of safety-related water supplies will insure adequate operation of the
systems in the event of extreme cold weather and ice build-up.

Questions:
a. How does this prcolem specifically apply to Midland ?

A S HaFe 0. List the specific measures that are being taken to resolve this issue,

29, Contention 50 deals with the fact that occupational radiation exposure to

station and contractor personnel has been increasing, leading to hiring of transient
workers which can increase the risk of operator error, sabotage, etc,, as the Staff

has recognized in NUREG-0410 and the Black Fox testimony.

Questions:

p»,c a. What methods have been taken to reduce occupational exposure at
Midland since this problem was identified in NUREG-0410 and the Black Fox
testimony ? :

pﬁB b. Has any staff member or consultant disagreed with the adequacy of
these measures?

RAB ¢. Describe and document the nature of these concerns,

oL8 d. Are there plans to use transient workers at Midland at this time?
OLR e. If so, what kinds of criteria for qualifications of these workers

will be used?
30, Contention 51 deals with the fact that there is no assurance that existing

geometry can adequately satisfy the functional design criteria for the behavior of
fuel element assemblies during accident conditicas,
Questions:
a. How does this problem specifically apply to the Midland nuclear plant?

b. List and document the specific measures that have been taken to

aré

resolve this issue,

N.B. Due to a typographical error in the numbering of my contentions, numbers
46 on are incorrect. I have renumbered them correctly for these interrog-

atories,
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OnJeert
(‘ 3. Contenyfon 52 depls with the unreliable performonce of dicscl generators.,

. Describe and document the incidents of failures in diesel ienerators
at operating reactors.
Provide documentation on the causes of these [ailures,
/. How have these problems been resolved ?
/ Will the serious questions raised about the integrity of the diesel
generator building itself further exacerbate the problems with the per-

formance ;f)e diesel generators? Provide documentation for the answer,
oux-”w/{ Contentiol 53 deAls with the lack of adequate safety and environmental

&

criteria [or replace of major pieces of equipment and of total decommissioning.

What mode is now planned for decommissioning these plants ?

,J. If mothballing is the choice of decommission, who will pay for the
guards, security, surveillance, monitoring and maintenance that the blants
will require?

/ If entombing in concrete is planned, have local and state officials been
notified that because of the long half-life of nickel-59, which has a half-life
of 80,000 years means that the structures will remain there until they dis-
integrate and will have to be monitored permanently and with no tax base to
pay for this?

/ How long can concrete structures already stressed by the soil settle-
ment problems be expected fo last?

/. If dismantling will be done under water, where will the highly radio-
active parts be stored?

/ The costs of these options will vary greatly. How have they been
fons‘i:%%r;e.;l in the cost benefit analysis ? In what wayf What are the guidelines
. What environmental and safety criteria have been established for the
possible replacement of the steam generators or other major parts' as

has occurred at other nuclear plants?
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OByection / :

Contentjon 54 dpeals with the possibility of damage to safety systems due

\ to turbine missiles. by

uestions: ' 8
. The ACRS stated that this plant is unusually susceptible to the turbine

missile problem., What additional safeguards will be provided to avoid this
problem ?
Describe and document the incidents of turbine missile problems in

operating re

Will the most recent seismic criteria be implemented at the Midland

site for all the buildings when the plant begins operation ?

. Which b r(di}s will not be included ?
ﬂNe\:M (‘orﬁnt deals with the fact that Midland is not designed to accom-
modate a total Joss of/AC power,

QuestionsT

/ What back-up systems have been provided for loss of AC power?

Provide documentation.
/b{ How will loss of AC power affect the operation of this plant ?
Describe and document incidents of the loss of AC power and their effects
at other ope

ONGCTIW)(. Contenti

als with th= fact that the electrical system will not function
adequately undeq ac

ent and/or fire conditions. j j
Questions? - X \["1/ -

What fire tests have been done since those made in September and

October, 1978 ? Document,

tigg reactors,

What improvements have been made in electrical wiring equipment since
the September, October, 1978 fire tests ? :
/ How will the environmental qualifications be met for operating under
accident conditions for the electrical equipment in the following critical

safety systems: Containment spray, core flood, emergency core cooling,
auxiliary feedwater, nuclear service water, containment isolation, decay

heat removal and containment cooling &
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ntention 13 deals with the financial qualifications of Conlumex:h Power

. to operate the plant, While a recent ruling by the NRC states th;t reviewing
financial qualifications of utilities will no longer be required at licensing procedures,
the fact is that consideration of Consumers Power Co.'s financial plight as the result
of the construction of these plants taints all of their decisions as well as those of

the staff.

For example, Inspector Joseph Kane said that from the standpoint of public
safety alone, that removal and replacement would be a better solution to the diesel
generator building, but since costs and impact on schedule were important than
that is not the best option (p 4209-10),

Similarly, the most recent letter to Cook on May 25, 1982, does away with all
the disclosures that the soil settlement hearings have yet to provide on what are
adequate remedial measures for the cracked and sinking buildings. This letter
surely reflects a total concession to Consumers' financial plight and schedule with-
out regard for public safety,

Consumers Power Co, has been placed on Credit Watch by Standard and Poors,

This ruling on not reviewing financial qualifications is being appealed in court,



I certify that on June 18, 1982,

I mailed copies of the foregoing

Interrogatories of Intervenor Mary P, Sinclair to the Nuclear Regulatory

Commission Docketing and Services Section for filing, and that on the same

day I mailed copies of said Interrogatories to the persons shown on the

attached Service List below, all by first class mail,

Charles Bechhoefer, Esq.

Atomic Safety & Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D.C, 20555

Mr. Ralph S, Decker

Atomic Safety & Licensitg Board
U.S. Nuclear Regulatory Commission
Washington, D.C, 20555

Dr. Frederick P, Cowan
Apt, B-125

6125 N, Verde Trail

Boca Raton, Florida 33433

Jerry Harbour, Esq.

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Secratary,
U.S. Nuclear Regulatory Commission
Washington, D.C, 20555

Attention: Docketing and Services Section

postage prepaid,

72&«1,@ ﬂ««ve,!uﬂ

Mary P. SAa air, L"ter ‘enor

Michael I, Miller, Esq.
Ronald G. Zzmarin, Esq.
lan S, Farnell, Esq.
Isham, Lincoln & Beale

Suite 4200
1 First National Plaza
Chicago, Illinois 60603

Mr. Wendell Marshall
Route 10
Midland, MI 48640

Ms. Barbara Stamiris
5795 N. River
Freeland, MI 48623
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August 10, 1982

Note to: Elinor G. Adensam
From: William D. Paton

Subject: Quality Assurance Issues to be Addressed at an Evidentiary Session
in the Midland Proceeding

Attached to this note is the July 7, 1982 Memorandum and Order (hereafter
“July Order") by the Midland licensing board in which they comment on issues
they wish to have addressed at the forthcoming evidentiary session on quality
assurance and quality control matters. Those issues are:

1. As discussed on page 3 of the July Order, Staff testimony should
discuss "in detail"” the basis for the Staff's position set forth in
our June 29, 1982 letter in which we expressed our conclusion that
it was necessary to supplement the testimony previously submitted
with respect to quality assurance. The Board suggests that not
only Mr. Keppler be available but also any QC inspe: tors who might
have more detailed knowledge of significant matters dealt with by
Mr. Keppler to the extent that their presence might in assist
creating an adequate record. We will have to consult with Mr.
Keppler to determine precisely what he had in mind when he
concluded that it was necessary to supplement his prcvious
testimony, but it appears at this point that one of the major
factors was the apparent discrepancies in the facts set forth in
our recent SALP report and Consumers' response to that report.

E}\\ 2. Qualifications of QC inspectors. (July Order, p.4)

T\? 3. Questions asked by the Board concerning the adequacy of the QA <—
<\-_') program for underpinning activities. ?July Order p.4 :

4. "Certain matters" discussed in the Licensing Board's April 30, 1962
Memorandum and Order (hcereafter April Order). (1 also attached a
copy of the April Order).

A. The coverage of the QA program for scils related activities, fESAV

/—‘——-\
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The matter referred to by the Licensing Board beginning at
page 16 of its April Order concerning a 42 inch diameter hole
that was drilled to a depth of 40 feet within the "Q" fill
area apparently without proper authority without the
development of or adherence to written procedures without the
participation of the onsite geotechnical engineer and without
adequate QA/QC surveillance. )

The matter referred to at page 17 of the Board's April Order
concerning loose sands.

Staff inspection reports 82-05 (Detp) and 82-06 (Detp).

B ‘;fo}"?-l-poot; o[-1-2-033 i
NCR #M01-9-2-051 (April 21, 1982), Bechtel Non-Conformance
Reports Nos. 4199 (including Stop Work Order FSW-22) and 4245.

The suggestion in the interim ACRS report of June 8, 1982 that
there be a broader assessment of Midland's design adequacy and
construction quality.

The results of the Staff evaluation of Urawing 7220-C-45 (See
Memorandum and Order of May 7, 1982).

The above subjects were addressed by the Licensing Board in its April 30, and
July 7, 1982 Orders. There are othcr QA matters that will have to be
addressed at the evidentiary hearing. One is fairly extensive testimony
concerning the impict of the subject matter of the "management meeting" that
is to take place with CPC sometime within the next 3 weeks. If Mr. Keppler
believes that the outcome of that meeting remedies CPC's QA problems, he will
have to explain that to the Board.

We may also have to address the subject of recent affidavits provided NRC by
GAP and other documents provided Region 111 concerning ZACK (provided by

T.Howard)

Region 111 confirmed yesterday that they expect to be able to prepare their
QA testimony by October 31, 1982.

Enclosures:
July Order
April Order

.
$ >
-

W la& D. Paton
Midland Counsel

cc w/enclosures:

Robert F. Warnick (Reg. I1I
Ross B. Landsman (Reg. 111)

Darl Hood

)
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PROBLEMS IDENTIFIED DURING OCTOBER-NOVEMBER, 1982 MIDLAND CONSTRUCTION — |

INSPECTION : M AN |
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1. Heat number traceability in structural steel -~ Mj |
>
Discrepancies between design drawings and actual construction W/d:ﬂ. ’3

Design control problems — I—M A&{M v

M %
Design document control problems 2 ﬁ%ﬁ - :,0%);/}9 |
Receipt inspections failed to identify problems 0[‘1 .'fti/ o '&%%
w./
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as in item 5 /‘ ¥ |

v
T Cable tray segregation problem /l/‘fq\ 6"’

@ Concrete chipping not controlled per procedure c‘—#’
'ﬂ\ 9. Field inspections failed to identify above problems ‘
10. One QC inspection was not correct |
11. Almost 16,000 open inspection records (IR's) in pfant
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ATTENTION OF
NCEED-T 16 nor

SUBJECT: Testimony for ASLB Hearings, Midland Nuclear Power Plant =
Diesel Generator Building and Service Water Pump Structure

THRU: Commander, North Central Division
ATTN: NCDED=G (James Simpson)

TO: Mr. George Lear
U. S. Nuclear Regulatory Commission
Chief, Hydrologic and Geotechmical Engr. Br.
Division of Engineering
Mail Stop P=21%
Washingtom, DC 20555

The testimony of Mr. Hari N. Singh for the Atomic Safety and Licensing Board
hearings pertaining to the Diesel Gemerator Building and Service Water Pump
Structure is inclosed. The testimony of Mr. William C. Otto pertaining to the

Diesel Generator Building is also inclosed.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

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

TESTIMONY OF HARI NARAIN SINGH CONCERNING
DIESEL GENERATOR BUILDING

Please state your name and position with the U.S. Army Corps of
Engineers.

A. My name is Hari N. Singh. I am a Civil Eugineer in the Geotechnical
Branch of the Engineering Division, NCD Chicago District of the U.S.
Army Corps of Engineers.

How did the U.S. Army Corps of Engineers get involved in the review
process of the Midland Plant, and what are the areas of its
responsibilicies?

A. Pursuant to an interagency agreement between the U.S. Nuclear
Regulatory Commission (NRC) and the U.S. Army Corps of Engineers (the

Corps) which became effective ia September 1379, the Corps undertook to
provide technical assistance to the NRC. The Corps provides assistance
on the geotechnical engineering aspects of the Midland Plant.

Have you prepared a statement of your professional qualifications?
A. Yes, a copy is attached.

lease state the nature of your responsibilities with respect to the
Midland Plant.

A. My involvement with the Midland Plant began in May 1980, when I was
assigned the responsibility as the Corps' lead reviewer for the
geotechnical concerns at the Midland Plant. As lead reviewer, I worked
with engineers and geologists in the Geotechnical Engineering Section of
the Detroit District, who were engaged in reviewing the materials used
in the foundation design of the plant. As the full-time lead reviewer,
my responsibilities were to coordinate with all the reviewers, examine
their comments, perform my own review, discuss comments with the Section
Chief and prepare a final letter report to be transmitted to the NRC.
The structures being reviewed include the following: 1) Auxiliary
Building, 2) Reactor Building Units 1 and 2, 3) Diesel Generator
Building, 4) Borated Water Storage Tanks Units | and 2, 5) Service

Water Pump Structure, 6) Diesel Fuel Storage Tanks, 7) Seismic Category




1 Piping and Conduits, 8) Retaining Walls, and 9) the dikes adjacent to
the Emergency Cooling Water Reservolir (ECWR).

What are the existing soil problems at the Diesel Generator Building
Site?

A. (a) Settlement: The soil surface, supporting the Diesel Generator
Building, has settled excessively as well as unevenly, causing warping
of the footings and cracking of the building's walls. Further, whether
or not the process of settlement is stabilized has not yet been
determined; therefore, further propagation of the exlsting cracks and
development of new cracks might continue jeopardizing the safety of the
structure. i,

It began in August, 1978, when through the normal settlement monitoring
program, it was discovered that the partially completed Diesel Generator
Building hag settled more than the expected settlement for the structure
at that time. A preliminary investigation of the foundation soils,
which consist of compacted fill materials, revealed that soils were
inadequately compacted, and that the soils were heterogei?us in nature.
They consisted of sands with relative density varyiaog frea loose to very
dense and clay with consistency soft to very stiff. As a consequence of
such poor soil properties, in some area under the structure, the
foundation soils did not provide adequate support to the structure,
resulting in excessive and uneven settlements. As of 19 January 1979,
the corners of the east wall of the structure had settled approximately
50% more than their counterparts of the west wall, with maxiaunm
settlement of 4.25" at the southeast corner and minimum settlemeant of
2.09" at the northwest corner (See Attachment 1) and there was no
evidence to indicate that the foundations have stabilized.

To accelerate the settlements under the existing loads, and to minimize
them under the future loads (dead loads of additional comstruction, live
loads, dewatering loads, etc.), so that necessary piping comnections to
the structure could be made with assurance that no overstressing in
piping could occur due to future settlements of the building, the
applicant surcharged the partially built structure and a portion of the
surrounding areas with 2200 lbs per square foot of surcharge loading.
The,full surcharge remained in effect for 132 days, beginning on 6 April
190w,

The surcharge, as expected, produced additional consolidation in the
£1{11 materials wh'-h accelerated the settlements, but {t raised
questions; (1) whether the precompression stress produced by the
surcharge would exceed the stresses that would be created by future
loads, and as such any future settlement would be insignificant to the
safety of the structure, (2) whether the rigidity of the structure
prevented the surcharge loads .o become effective in producing
consolidation in areas of more compressible soil, and in future a
redistribution of loads on the foundation surface is possible, and (3)
whether the additional settlements created by the surcharge load (See
Attachment 2 for settlements due to surcharge), have done any permanent

-~
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damage to, or have induced stresses in the partially completed
structure, and the piping underneath the structure, which would be
detrimental to the ability of the structure to withstand severe future
environmental loads (earthquake, tornado, etc.). The Corps of Engineers
questioned the validity of the surcharge results, and in its report of
16 July 1980, which was transmitted to the applicant on 7 August 1980
by the NRC, requested the applicant to verify the field observed
settlements Dy settlements computed on the basis of results of
laboratory tests conducted on representative soil samples (details of
request for soll explorations and testing given in item...). The Corps
also requested the applicant in 1its report of 7 July 1980 and 15 April
1981T‘iEZ'ZE-Vi?TEEE—EE;EIEEs (structural audit ia April 1981 at Aan
Arbor, and in a meeting at Bethesda in first week of June 1981) to
compute stresses 1{a™¥3undation due to settlements. The above requests
Would have provided answers to the three questions, but as of today, no
response to the above request has been received and as such, the Corps
of Engineers is not in a position to complete 1its review and testify
regarding the adequacy of the Diesel Generator Building.

What are the effects of the past settlements and the settlements created
by the surcharge?

A. Structures founded on soil mass settle to a degree depending upon
the compressibility and uniformity of the soil mass under the
foundation. Before building a structure, soil explorations and testings
are carried out to determine soil characteristics, which form the basis
to determine the most suitable location for the structure and to
proportion its foundation. One of the maln purposes of exploration and
testing is to enable the engineer to select the s'‘te which will cause
minimum settlement so that no additional coansideraiion for sectlements
is needed in design.

The settlements of the foundation soil under the Diesel Generator
Building have exceeded the expected limits of settlements. Because of
the structure being rigid, approximately uniform settlements were
expected under the building. However, the settlements observed pricr Co
the surcharge indicate uneven settlements creating differential
settlements resulting in curvatures. Consequently, additional flexural
and shear stresses have been induced in the structure. Subsequent to
the surcharge, the magnitude of the settlements further fncreased and
the curvatures of the footings in some area increased causing further
increase in bending and shear stresses. Attachnment 3 shows a
qualitative assessment of increase in curvature of the footings under
the east wall of the Diesel Generator Building. The wall supported by
this footing has shown considerable increase in number of c¢racks, since
the surcharge load was applied (number of cracks prior to surcharge 10,
as per response to questiom 14, 10 CFR 50.54 (£), Figure 142, number of
cracks since surcharge 16). The additional curvature created by the
surcharge appears to be a major factor in creating these crackse.

The Corps of Engineers, in its reports of 15 April 1981, indicated that
an analysis of stresses induced by the warping should be performed
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raking into account the differential settlements over the life span
of the plant (40 years). As of this date, the applicant has not
furnished the requested analysis.

Wwhat are the results of so’l exploration and testings (July 1981
reports of Woodward-Clyde consultants and Dr. Peck's enclosures)?

A. In response to the Corpe of Engineers request for soil exploration
and testing, the applicant retained the Woodward-Clyde consultant to
perform borings and testings. The coansultant performed soil exploration
in the areas designated by the Corps of Engineers around the Diesel
Generator Building, conducted laboratory testings and presented the
exploration and test results io a two volume report. In early August
1981, the applicant transmitted to the Corps of Engineers a copy of the
report and a copy of its evaluation by Dr. Ralph Peck. Part one of the
report contains the following:

(1) Boring logs for 12 borings advanced by the Woodward=Clyde
consultant.

(2) 1Index properties test results.

(3) Particle-size distribution curves.

(4) Shear strength test results.

(5) Consolidation test results.

(6) Supporting data for CIU triaxial tests.

(7) Supporting data for CAU triaxial tests.

(8) Supporting data for consolidation tests.

Part two of the report contains the Index properties of the
consolidation tests specimens (Tables 1&2), the maximum past
consolidation pressure (Table 3) reportedly computed independently by
three different engineers of the Woodward-Clyde consultants' staff.
Also contained in part two are; (a) the resilts of the preconsolidation
pressures (Table 4) computed by the three engineers using the results of
the consolidation tests carried?%y the Goldberg - Zoino = Dunnicliff
(GZD) in 1978; (b) Graphical comparison of the precompression pressures
with the actual pressures at various depth “~'~w the ground surface
(Figure 3 & 4); and (c) strains - log P rorves Inr the Woodward-Clyde
test as well as GZD tests (Appendix A and Appendix B).

Did you evaluate and draw your own conc lusiogs ou “oodward=Clyde report
and Dr. Peck's evaluation of the test results? T yes, then what are
your comments?

A. The Corps of Eagineers has reviewed the fesults of the exploration,
testing and precompression pressures provided in the Woodward-Clyde
Consultants' report, and Dr. R.B. Peck's evaluation of tne test results
provided in a separate volume. The following are the review comments:

(1) Corps of Engineers' representatives observed the soil
exploration program carried out by the Woodward-=Clyde Consultant and
found that it had been carried out in accordance with the
state-of=-the-art method. Drilling operation, taking samples from



ground, logging visual classifications, recording readings from the
various gages on the drill-rig, handling of samples, transportation to
the testing laboratory and extrusion of the samples from the tubes, etc.
were carried out by experienced drillers, geologists and lab
technicians. The Corps of Engineers is satisfied by the soil
exploration program.

(2) The drained shear strength parameters (3} c) determined by
the consolidated undrained tests with pore pressure measurement (CIU,
CAU) and presented in Tables D-1, D=2 are better than those used by the
applicant in its computation of the bearing capacity analysis, which
was submitted by the applicant in response to Question 40(2), 10CFR
50.54(f). However, in its response to Question 40(2), the applicant
has not demonstrated that shear strength parameters, = 29.2° and
C = 114 lbs per square foot, used In its analysis were the
representative parameters for the soil underneath thevgissel Generator
Building. Wt (S

(3) The results of the consolidation tests indicate that all the
tests were carried out to a maximum consolidation stress of 64 tons per
square foot (tsf). The maximunm past consolidation pressure
(preconsolidation pressure) have reportedly been computed by three
engineers independeatly on the basis of the tests carried to 64 tsf
consolidation pressure as wellton the basis as if the tests stopped at
16 tsf consolidation pressures. The computed preconsolidation pressures
are tabulated in Table 3 of part 2. The results indicate that
preconsolidation pressure computed on the basis of the consolidation
tests carried to 64 tsf stress are not consistent with the settlements
that have occurred under the foundations of the Diesel Generator
Building prior to surcharging. For example, the computed
preconsolidation pressures for eight samples taken from COE-13A and
COE-13B varies from l.48 tsf to 5.20 tsf with an average of 3.41 tsf.
Excluding the effects of l.1 tsf of surcharge and approximataly 1.05 tsf
of overburden (overburden pressure at mid-depth of the clay column at
COE-13A, with average soil density of 140 lbs/e# ), the net average
precompression prior to surcharge turned out to be 1.2. tsf. With this
preconsolidation pressure in the clay soil at COE~13 and its close
vicinity, the south-east corner of the Diesel Generator Building, any
settlement caused by a foundation pressure of l.2. tsf and less would
have been negligible, being the results of precompression. However,
£{:1d measurements hay indicated that the southeast corner of the
building had settled 4.25" (See Attachment=l) under a foundation
pressure of 0.7 tsf (See Attachment-2, Fig. 4=A, 10CFR 50.54(f)). Thus
the observed settlement of 4.25" under a pressure 0.7 tsf at the
southeast cormer is inconsistent with the preconsolidation pressure
computed on the basis of consolidation test carried to 64 tsf
consolidation pressure.

(4) The e = log 3'curves for the samples, that show high
precompression pressures at 64 tsf maximum consolidation pressure,

wn



appear to have been affected by factors other than consolidation,
such as high elastic deformation and some crushing of sand particles.
Therefore, portions of the e - log p curves influenced by these
non-consolidation factors should not be considered in computing
preconsolidation pressure.

The Corps of Engineers replotted the e = log ;'curves (Attachment 5)

for boring COE 13A and COE 13B at a larger scale rhan those used in the
Woodward-Clyde report. These curves provided somewhat better perception
of the behavior of the curves; the points of maximum curvature were more
perceptible, the straight line portions of the curves were more defined,
and with some curves a trend of increasing curvature at larger
consolidation pressure was noticed. Of the eight samples tested for
which preconsolidation pressures were computed on 64 tsf and 16 tsf
maximum consolidation pressures, four samples (S-1B, S-3D, S-4B, $-98)
showed practically no change in their preconsolidation pressures
computed on the above two basis. The remaining four (s-3C, S-6C, S-8B,
5-5C) showed considerable variation in their precompression pressure
under the two testing conditions with higher values at 64 tsf. A close
review of the curves indicates that curves for the later group show an
unusual behavior. Two of the specimen (S5-3C, S-35C) show increase in
curvature, and the other two (5-6C, S=8B) show constant curvature at
higher pressure after showing a trend of decrease at gradually
increasing pressure from 0.0 to somewhere between 16 tsf to 32 tsf.

This may be due to high elastic strains and some crushing of the sand
components which constitutes approximately 40% of the soil. The high
rebound at 64 tsf indicates influence of high elastic strain after 16
tsf. The curve, beyond the point at which increase in curvature begins,
does not represent consolidation; the change in void ratio might be the
results of the sliding as well as crushing of the particles and high
elastic strains. The Corps of Engineers is of the opinion that the
portions of the e - log p curves showing Increasing curvature should not
be considered in computation of preconsolidation pressure. In cases of
curves with coastant curvature after some specific value of
consclidation stress, the initial portion of the curve with constant
curvature should be used in computing preconsolidation pressure.

(5) 1In paragraph 3 of page 3 of Dr. R.B. Peck's evaluation, it has
been concluded that preconsolidation pressures for the surchaged clay of
Boring 9 (COE-9) were substantially greater than those determined by
means of sampling and testing. This conclusion was reached on the basis
of information obtained from pocket penetrometer, verbal description of
soils and a empirical equation ¢ = .10 + .004Ip. In the opinion of the

pn
Corps of Engineers, soil information obtained by proper sampling and
testing, as in the case of the soils in this discussion, are more
reliable than those obtalned on the basis of the index properties and
verbal sotl description. The three factors used by Dr. Peck provide
only rough guidance to engineers and cannot be relied upon. The results
obtained using these factors could very well be used to design aan
ordinary structure, but for a Category I structure of a nuclear power
plant.f& i{s not advisable to depend on them. The value obtained by
actual test should be used.



The Corps of Engineers computed and compared ¢ values obtained from

pn
the empirical equation (¢ = .10 + .004Ip) and from actual laboratory
pn CnE

tested values, using test data provided in_ Engineering Manual
EM-1110-2-5008 dated 15 October 1980 (See Attachment )e The
empirical equation provided a ¢ value approximately 45% higher than
pn

actual value. Therefore, it is concluded that the empirical equation
(¢ = .10 + .004Ip) provides very approximate values of ¢ and cannot be
pn pn

used with confidence in important structures such as the Diesel
Generator Building. ‘

The test results obtained from Pocket Penetrometers are not reliable;
they provide some guidance for visual classification during exploration.
Messrs M.G. Spangler and R.L. Handy have stated on page 1Ol of their
book "Soil Engineeringy” , "The pocket penetrometer is sometimes used on
drive samples obtained from standard penetration test, but lictle or no
reliance should be placed on such tests.” Therefore, the Corps of
Engineers does not concur with Dr. Peck's conclusions obtained using
Pocket Penetrometer values to evaluate the test results.

The verbal description of soil, normally done during soil explorationm,

{s not an accurate method of determining the engineering properties of

soils. Consistency of clay determined by visual inspection or by pocket
penetrometer tests are not reliable. This is because the pocket ‘
penetrometer values are not reliable and the results of the visual

classifications may vary from one individual to the other. Thus, to ‘
rely on the consistency of soil recorded by verbal description as |
described for samples of COE-9 is not a sound engineering practice. J
Therefore, the shear strength inferred from the visual soil

classification as used on page 3 of Dr. Peck's evaluation is not =
justified. |

(6) 1In paragraph 4 of page 2 of his evaluation, Dr. Peck has
evaluated the accuracy of the preconsolidation pressure computed for
three samples taken from three different elevations of a 7' high clay
column. The computed preconsolidation pressure for the sample located
in the middle of the 7' high clay column {s lower than that for samples
located near the top and bottom of the column. Quoting Dr. Peck, he has
concluded, "In reality, the preconsolidation pressure must have been
nearly identical at all three points, unless the fill was extremely
heterogeneous. The latter conclusion is not born out by the detailed
log of Boring l2A. Therefore, one must conclude that the
preconsolidation pressure determined for the sample at intermediate is
too low. The most conservative interpretation would place the
preconsolidation pressure for {ntermediate point at value greater than
2.1 tons per square foot, the least value estimated by any of the three
engineers for overlying sample.”

The Corps of Engineers disagrees with Dr. Peck's conclusion. The lower



preconsolidation pressure at the intermediate point might have been
caused due to a variation in compactive efforts during compaction of
the fi11 material. It has already been established that inadequate
compaction has caused the settlements under the structure. The soil
layers in the top and the bottom of the 7' clay column might have been

compacted better than those in the middle, which caused difference in
preconsolidation pressure.

(7) Referring to paragraph 3, page 2 of Dr. Peck's evaluation; the
Corps of Engineers agree that strain = log p curves are smooth curves,
without obvious breaks between flatter upper and steeper lower branch.
But the point of maximum curvature can be determined within reasonable
accuracy if the curves are plotted on somewhat larger scale than that
used in Woodward=Clyde report. No doubt, there will be some variation
in cholce of point of maximum curvature, but the margin of
{nterpretation shown by the three engineers is too large. The Corps of
E?gincers' evaluation of precompression pressures for samples of COE~-13

given and compared in Attachment 6 with those provided in

Woodward-Clyde report. The Corps' values are consistently less than
those of Woodward-Clyde values.

(8) Conclusions:

(a) Shear strength parameters determined for the foundation
solls under the Diesel Generator Building are more reliable based on
test data than those previous arbitrarily assumed parameters used in
bearing capacity analysis and furnished in response to Question 40

(10CFR 50.54(f)). Therefore, the bearing capacity of the foundation
soils is adequate.

(b) The precompression pressures, computed on the basis of the
consolidation test results obtained after extending the tests to full
64 tsf consolidation pressure, are not valid in all cases, because the
e - log p curves for these cases show an increase in curvature at higher
pressures, a behavior aot expected in consolidation of soils. Also, the
inconsistency between settlements and preconsolidation pressures
described in paragraph 3 substantiates the fact that precompression
stresses provided in report are not accurate. Therefore, the

preconsolidation pressutcfconputed and reported in the Woodward-Clyde
report are not acceptable.

(¢) The precompression pressures for many samples, for example,
samples of Boring COE-9, have indicated that the precoansolidation
pressures are less that the total design external pressure (stresses
due to dead load, semi-permanent loads, etc.), therefore, some

additionz] settlements should be determined and be used in determiration
of stressci in the structure.

(d) The applicant has not yet furnished any information that
indicates that it has determined the stresses in the structure
{ncorporating the effects of total settlements (the settlements that has
already occurred, future primary and secondary settlements).



(e) The settlement stresses are permanent in nature and as such

are equivalent to the stresses produced by dead loads. Therefore, in
checking structure stresses in various load combinations it must be

-

considered as dead load stress.




UNITED STATES OF AMMERICA
NUCLEAR RECULATORY COMMISSION
BEFORE THE ATOMIC SAFETY AND LICEINSING BOARD
M

[n cthe mtter of ) Docket dva. SO-129-0MaOL
Consumars Powsr Company ) 50-330~-0Ms0L
(Midland Nwclear Power Plaat) )
Test of William C. Otto with t to Caotechmical review, Mi

r Fowar P

Q-l. Fleass stats your cam and position with the U.S. Army Corpe of
lugimeers.

A. My name is William C. Ozte. My positios with the U.S. Army Corpe of
Liginsers is Chief of the Geotachmical Section of the Technical Branch,
Engineering Divieton, Datroit District.

2. Wea dld the U.3. Army Corpe of Eagineers gt ftowolwed ia the review
procass of the Midland Muclear Power Plant, and what ars the areas of its
responsibilitiee?

A« Accomding to lateragency igreemeat No. MC-0379- 67, between the U.S.
Neclear Regulatory Commiseion (MRC) and the U.S. Army Corpe of Bagineers.

@3, Haw you prepared a stacemsant of your professiosal qualificetion?
A. Tes:. Acopy of this statement is sttached.

4. Plecsa state the msture of responsibilitias that you hawe with respect
to the Midland Wuclear Power Plast wmits | and 2.

{Jos Kane to wite)
Q"% Fleass state the pwrpose of this testimoy?

A. The pwrpose of this testisony 1s to evaluste vhecher the sofll
fovestigacions made at the Dlassl Genmerator Building were uﬂxeu,: to
determioe the engiieering properties of the fill msterial under &8 around the
building and to evelusts the smttlement of the f1ll and or cousoli’atios of
the f1ll mmcterial.

Q& Why wme the requeec for borings at the Diesel Ceneracor Building wmde?

A. The information comcernimg record ssmpling of the fil]l mterial
furnished (o the FSAR (s not adequats to evaluate the stabilicy and settlemsnt
of the Diesel Ceanerator Bulldimg.

7. Did you review the appl’cant’s soll data amd analysis of the Diesel
Cenarator Building boring and settlement asalysis including the Preload
Program!?

20%0097 ,
200K 0338633

FT



A. Yes - but the soll dats is oot slegwmte. Addiciosal w1l bderiags sl
Laboratory tests at the site wers oesded.

Q8. Ues the original request for addiziceal buriags at the Jlesel Cemsrcacor
Building ever revised.

A. Tes - origisally SPT boriogs ami borisgs @ oitais wmdistwbei smmples
ware requested. m—uwmam:mmmmm
—nundym-cmmdu—umumm—umum

wndisturbed sample bdoriags.

% mmmamm«-wnmumm—a
ami did cthay supply the seaded 1l dta?

A. TYes - Nr. msxcuom-dc—-ummhumcun.
ummtl.qdﬂcmmlﬁ-mrm



Statement of Professioual

Qual {ficarions
of
Villiam C. Otto

Publ ications

(1) AST™M Scatistics! Stedy of Concrate Beslls. Jume 1956

(2) Soil Settlmasnt Counferwncs -~ Paper om settlemsat study at Selfridge AF
Base —~ 1964

(3) Paper collaborated with Wr. Lipicom of WES on Erceiom Comtraol of River
Banks - 1965

Committee

U.S. sember of ADHOC Committee for lovestigstiom of "he Compensating Structure
for the International Joint Commission of the [atermational Lake Seperior
Board of Comtral.

Professional Experience

(1) Chief of Gaotechmical Engineering Sectiom, Eagineerisg Divisiom of che
Corpe of Eagisears, Datroit Mstrict 1957 co date. Design of all types of
Soil Structures om lamd snd wmater. Sarves as sofl expert for the Discrict om
all phams of soil mschamics.

(2) Prom 1950 to 1957 ta the Navy Consultants om Soil Designs of 140
airflealds world wide, dry @ocks, sulti-story hospitals, earth amd rock
embankments and stability of same and other related mil itary structures.

(1) Prom 1944 to 1950 - Im charge of asphaltic and aggregate la oratory of
the Nebraska Highway.

(A) Prom 1944 £o 1946 - Am officer in the Bureau of Yards amd Docks om all
phases of wmilitary Clvil Works Coamstructiom.

(5) 1941 to 1944 - Eagineer vith Corpe of Eagineers Ommha District oa
airfield design and counstrwction, hoepital coanstructiom, airplane
moufacturiog plants and other ralated military base design and comstructiom.



(6) 1938 to 1941 - Exgioeer with Internatiomal Boundary Commission United
States and “Mexico, United States Section ~ Comstruction of Levees and Flocdway

‘Cructures.

(7) 1936 - 1938 - Eagloeer for [adiana Highway oca constructiom of 4 lane
divided higinays.

(8) xmmuu-zwtor 0.5.G.5-, Read of



